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A globally large C sequestration potential in soils
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Perception of agricultural soil ¢challenges by soil stakeholders
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SOC storage for climate change mitigation: framing it

WCOZ Sequestration. Avoid leakage

Storage is slow, limited, management
dependent
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Organic amendments: a leakage issue

SOC sequestration
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To increase SOC stocks it is more efficient to increase
organic inputs to soil than to reduce C outputs
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2- Storing additional carbon in soil: how much? where?




How much? SOC storage technical potential
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How much? SOC storage economic potential

Additional SOC storage mainland France (after 30 years)
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How much? SOC storage technical potential @ EJP SOIL

Europecn Joint Programme

Stocktake of existing studies at the national scale:
Potential for reducing annual National agricultural GHG emissions (%) by additional SOC storage
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Estimating the technical carbon sequestration @ EJP SOIL
potential of 23 European countries in a common effort:

the CARB@SEQ project
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How much OC inputs needed for a given SOC increase?

SOILS
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Carbon storage potentials need to be estimated

>

«@= Biophysical potential

—_——— - Technical potential

<@ Economical potential

Achievable potential

SOC stock (Mg C ha™)

Needed:

* Rigorous terminology

« Activity data

* Robust calibrated models

» Estimates of achievable SOC storage (adoption)
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3- Storing additional carbon, beyond SOC




Tradeoffs of SOC storage

Additional SOC storage & N,O emisions when implementing management options
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Tradeoffs of SOC storage: identification,
prediction, management (ongoing projects)

(@ EJP SOIL

ean Joint Programme

Pedo- . mineral soils, increasing OM inputs to soil
climatfe Farming
systems and

mineral soils, conservation agriculture

organic soils, rewetting peatlands

Figure @ A. Lagomarsino

Trade-offs and synergies in European agriculture
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4- Innovative crops and cropping systems for C storage
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. Innovative options

Managing below-
ground inputs

A Katterer et al. 2011
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Increasing/managing

biodiversity

Lange et al. 2015, Blouin et
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MixRoot and MaxRoot proiects
MaxRoot-C

Optimizing C inputs in annual cropping systems

Main crop: Optimize below ground C input by
genotype selection

I

I

I

I

I

Cover crop: Maximize Cinput to soil by cover crop type |
selection |
I

I

|

I

| AN

TARGET:

Dominant arable production
need adaptation of
restorative practices to
increase C sequestration.
This through enhancing:

MIXROOT-C

Optimizing C inputs through diversification

Diverse crops: increase below ground
C investments by stimulating
niche complementarity

Annual =———) Perennial

|
\ |
‘ || |

_______

Pioneer farmers

- MaxRoot-C, improved Encourage farmers to adopt restorative practices embracing agroecological

cultivars and cover cropping

practices leading the way

— MIXROOT C, opportunities Lead, inspire, provide evidence to more sustainable

for mixed farming systems.
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5- The way forward




Evaluated Measuring,
management reporting and
options verification

Enabling
conditions

Understanding
SOC storage

(Re)assessments (tillage, irrigation)

Assess new options (root systems, (bio)diversity)

Consider cropping systems rather than practices

Consider the whole biomass chain (residues, compost, digestates..)
Estimate the technical, economic and achievable potentials

Modelling:

» Dbetter calibrated models,

« better accounting of soil structure & biology,

* Model mixed systems (agroforestry)

» coupled biophysical and socioeconomic models,
« scenario modelling

2022-05-04- C.Chenu - ZEA conference-Aarhus 23
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CrD S and cropplng systems that contrlbute to carbon
S g SR 2 DR storage in s0|l

W S -
-Crops and croppmg 'systems can preserve.and increase soif organic carbon stocks

Slgmflcant contrlbutlon to GHG niitigation, but limited: Not.a magic solutlon

Key is’increasing organic inputs to soil (cover crops, temporary leys, agroforestry,
hedges...): efficient for SOC storage and brings many other benefits

- Integrative view needed: not only carbon! Leakage, trade-offs, ecosystem services
Priority is protecting/réstoring soil quality via soil carbon
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