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Reaching positive carbon and biodiversity impact 

during arable farming: a scientific viewpoint

Soil Carbon and international ambition
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Initiative of French Minister of Agriculture for COP21

Source: Minasny et al (2017)
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The current EU ambition: carbon neutrality
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Long term GHG emissions 

ambition for EU (COM (2018 

773)): reduce from 5000 Mton

CO2-eq to zero before 2050, 

with 50% reduction in 

agriculture

How is the ambition realised for agriculture?

 CAP and trade schemes: limit total GHG emission

 National policies in connection with environmental constraints

● Regulations on use of catch crops and manure 

● Regulations on crop rotation schemes, preservation nature

● Regulations on soil management practices to boost SOC

 Voluntary markets (following strict protocols)
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Carbon sequestration in arable systems: the basics
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The benefits of SOC for farming

Soil organic matter improves:

 aggregate-stability

 water storage capacity and infiltration rate

 nutrient supply

 soil biodiversity

 (soil) disease resistance

 degradation pesticides, retention pollutants

In particular when SOC is lower than 2%

Main driver Soil Fertility

Example: Terra Preta Soils
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Change in soil health (%) per % change in SOC
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Ros & de Vries (2023) in prep.

Carbon sequestration (impacts): scientific challenges

 Soils saturates with carbon and losses increase with SOC

 Land sharing versus land sparing

 Optimising management in view of impacts on 

● Greenhouse gas emissions CO2, CH4 and N2O

● Ammonia and biodiversity

● Nutrients and water quality

● Soil health

 Economic benefits are weakly underpinned

 Managing expectations: changes in SOC are rather slow
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Four recent examples highlighting current debate
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Carbon sequestration: agricultural challenges

 Improvement of SOC above agronomic target

● Requires long-term perspective

● Crops boosting SOC are economically often less attractive (W-EU)

● Mitigation of trade-offs to environment

 Monitoring SOC requires affordable and robust measurement methods

● Satellite based: fail on local and farm scale

● Wet chemistry based: too costly

● Sensor fusion: high perspective (and in development)
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Sustainable vegetable oil
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P = palm

SB = soybean

RS = rapeseed

SF = sunflower

Thanks!
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The sustainable production of oilseeds
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