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Climate Farm Demo

A European-wide Network of Pilot 
Farmers implementing and 

demonstrating Climate Smart 
Solutions for a carbon neutral Europe



Climate Farm Demo (2022 – 2029)







Introducing CSA

[Lies Debruyne] mod. by Marco Tonni
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12 thematic areas, each with a Thematic Leader to support 
knowledge exchange



Communities of Practice (CoP) - 260 CoPs over 7 years

Group of advisors who share a common concern, 

set of problems or interest in a topic.

o Sharing best practices and creating

new knowledge to advance professional 

practice.

TLs
Thematic Leader – 12 Areas

Connect COPs to support knowledge exchange



Thematic Area Description

Soi l  Health and Biodiversity,

SH&B

Marco Tonni (IT)



it's a matter of… h

Soil is the heart of (life on) Earth
Definition of soil… from an ancient era: 
Soil is the result of the alteration of rocks exposed to the atmosphere, subject to the action of various physical, chemical, and 
biological factors, which over time completely transform them from their original characteristics.” Soil forms through a slow
and lengthy process of physical disintegration and chemical alteration of rocks, influenced by both atmospheric conditions 
and living organisms, including plants and animals

But… We need to change our perspective!

Here’s a new definition, just one of the possibles: 

Soil is humanity's most valuable resource; it is through the soil and its rich 
biodiversity that plants can produce the world's entire food supply. 

No biodiversity ➔ no soil

SH&B



change the way to act

Knowledge Awareness

re-think the technical approach to the production

believe in the possibility to be sustainable

• share knowledge with farmers

• search which tools and behaviours are the best for our goals AND for farms

SH&B

Only by changing our point of view, we will be able to keep the focus on respect for the soil, which is essential to 
guarantee the continuity of agricultural production and of humanity itself.



road to

Seminars & scientific resources

COPs activities

Interaction with CFD

Results from field trials, CoDIE

Knowledge & Awareness

SH&B



road to

Seminars & scientific resources

Arguments for the future:

What are: soil’s fundamental characteristics & functions

How to: measure soil health, biodiversity, functionality

What happens: impacts and quality improvement

What to do: strategies

SH&B



Thematic Area Description

Soi l  Health and Biodiversity,

SH&B

Marco Tonni (IT)
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The role of soil organic carbon and measuring techniques

Climate Farm Demo, Thematic Exchange Events. Lin Bautze (lin.bautze@fibl.org) and Markus 
Steffens (markus.steffens@fibl.org), 11.11.2024  
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Climate relevance of soil organic carbon
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Climate relevance of soil organic carbon

European Environment Agency, 2023: Greenhouse gas emissions from agriculture in Europe

48%: CH4 from enteric fermentation

31%: N2O emissions from soils

17%: CH4 from manure management

5%: other sources (CO2)
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Climate relevance of soil organic carbon

direct emissions

additional indirect emissions

Figure Source: https://www.fibl.org/en/shop-en/1349-soil-and-climate

https://www.fibl.org/en/shop-en/1349-soil-and-climate


How much of the global 

carbon is stored in the soils?

ⓘ Start presenting to display the poll results on this slide.
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Climate relevance of soil organic carbon

Figure Source: https://www.fibl.org/en/shop-en/1349-soil-and-climate

https://www.fibl.org/en/shop-en/1349-soil-and-climate
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Links and relevance of soil organic carbon

Increasing soil carbon in agricultural soils is relevant:

• Better aggregate stability 

• Reduced soil erosion

• Increased soil water holding capacity

• Higher microbial activity → nitrogen availability

• Increased microorganism / soil biodiversity

• …..

AND mitigation of further GHG emissions from the 
agricultural sector.
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Factors influencing soil organic carbon

• Soil type

• Climate (temperature, precipitation)

• Management practices

• Input / Output of organic matter (fertilizer, plants) 

• Soil biodiversity (e.g. bacteria, fungi, earthworms)
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Analytical quantification of soil organic carbon

Method Advantages Disadvantages

Visual Evaluation of Soil 

Structure (VESS) 
- Fast and cheap - Not quantitative

Loss-on-Ignition (LOI) - Cheap - Inaccurate

Dry combustion (elemental 

analysis)

- Gold standard technique

- Highest accuracy

- Measures total nitrogen, too (and total 

sulphur with modifications on the 

instruments)

- Expensive equipment

- Measures total C (for organic carbon, 

carbonates have to be measured 

separately)

Wet oxidation with 

dichromate (Walkley Black)

- Measures organic carbon directly (not 

total C)

- Established methodology

- Underestimates organic carbon

- Generates hazardous waste

Infrared spectroscopy
- Fast and cheap

- Potential for field application

- Expensive equipment

- Currently no global calibration available

- Precision controlled by calibration
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Challenges of measuring soil organic carbon

• different soil potential
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Organic carbon stocks of different soil types (0-100 cm)

Flessa, H., Don, A., Jacobs, A., Dechow, R., 

Tiemeyer, B., Poeplau, C. (2019): Humus in 

landwirtschaftlich genutzten Böden 

Deutschlands. Ausgewählte Ergebnisse der 

Bodenzustandserhebung. Bundesministerium für 

Ernährung und Landwirtschaft (BMEL), Bonn, 

Deutschland.
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DOK-trial: Synthesis climate effect of organic agriculture

https://www.fibl.org/de/shop/1741-dok-dossier-en

https://www.fibl.org/de/shop/1741-dok-dossier-en


30

Challenges of measuring soil carbon

• different soil potential

• additionality

• permanence

• potentially creates new emissions

• leakage effects
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Soil carbon and climate tools

Many tools do not include SOC sequestration or changes, because:

• Measurement techniques need to improve

• Comparison between farms is difficult (different soil types etc.)

• Sequestration takes time

• Soils have a C sequestration limit

• What to do with plots/farms that reached this limit?
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System transformation NOW!

https://www.stockholmresilience.org/research/planetary-boundaries.html



Would the Eddy Covariance 

be a technique for you to use?

ⓘ Start presenting to display the poll results on this slide.



What seminars related to soil health 

or organic agriculture would you be 

interested in for 2025?

ⓘ Start presenting to display the poll results on this slide.


