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Soils and ecological transition 

The levers linking agricultural policy, 
value chain and farmers to take action
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Soil degradation and soil organic
carbon

§ World soils are under threats

§ Soil functions form the key of arch of ecosystem
services

§ Soil quality « the ability of soil to function » is
depending on Soil Organic Carbon at first 
§ Humus à Soil Organic Carbon
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hepia - AgronomieIntensified agriculture and SOC loss

§ Intensification – shortened rotations – residue exportation 
etc.

§ Deep ploughing, powerful trucks à➚weight and speed
§ Carbon loss

(nach TRACHSEL, 2007)
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Cultivated soils have lost 50-70% of their SOC (Lal, 2009)
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§ Organic matter (OM) is the major indicator of soil 
quality – (co)determining most soil parameters and 
functions linearly.

5

Function X

C content

X1

C1

- Porosity
- Water retention
- Aeration
- Infiltration
- Bearing
- Stability – mechanical 

properties
- Nutrients
- Biological activity
- Biodiversity
- Water depuration
- Etc.
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§ Agricultural business 
model to its end

§ Soil degradation  -
environmental hazards

§ Working-poor farmers
§ Food security
§ Consumers demand
§ Etc.
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‘’ An annual increase of the world soil organic
carbon by 4‰ (or 0,4%) of its value can halt the 

annual increase in CO2 in the atmosphere ‘’

The 4per1000 Initiative, COP21 (2015)

Storing CO2 as soil organic matter (SOM) is the 
only NET that is both effective, affordable and 

immediately deployable at large scale  

EASAC (2018-2019)

Source: UNID

4/1000 MOYear2 - MOYear1 = MOAnnée1 *4/1000
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This way ?
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Is Conservation Agriculture working? A 
conflicting and confusing research issue
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How much organic matter do we 

need in our soils ?
§ Let’s focus on cropped – arable land, A horizon
§ Theories have changed with time
§ There is few available data indeed, current 

recommendations, if existing, are not science-based
§ Now available
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OM:Clay and structure quality

MO/Clay = 17%

Score 3

MO/clay = 24%

Score <2

MO/Clay = 12%

Score >4

Structure quality and MO:clay
are proportional

The higher the clay content –
the more OM is needed for the 
same quality

SOC : Soil Organic Carbon ; OM : Soil organic matter
OM = SOC X 1.734

< 2 fair ; 3: limit value ; > 4 degraded
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Ø 75 % soils classed as « normal » though sharply depleted
Ø Average OM:Clay = 10%
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Score > 4

MO/Arg =12%
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Current Swiss guidelines (OFAG)
and actual situation. Ex Geneva
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MO/Arg =17%

Intersoil2020



hepia - AgronomieSwiss Jura Arable land – Median = 12%
Temporary pastures + Cattle 
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OM:Clay should be 17%
A soil fertility target
A new sequestration potential calculation
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§ Objectif 2030 : -1’700’000 t CO2

§ Goal 6.4: 15’000 t / y in arable land
§ Deficit≈ 700’000 t for minimum soil

quality (70% increase needed)

4 ‰ X 30 years : + 13%
Needed for soil: + 70%
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Geneva main crops fields
SOC change rate / y

Based on 900 monitored fields
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40% > 4 ‰
20% > 15 ‰

Move rightward ?
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Geneva fields - Time trend

Average -4‰

2008 à TCS … à AC …

1998
• Cover crops mandatory
• 4 y rotation min

Average +9‰
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(2200 monitored fields)
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Average -4‰

Average +9‰
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Although practices […] might enhance SOC 
stocks in Switzerland, these measures will
probably not be sufficient to sequester
the required amounts of C to reach the goal 
of the 4 per 1000 initiative

Yet, there are other promising practices 
that may be introduced. The application 
of biochar […] Deep ploughing […] has 
been shown to increase SOC stocks by
very significant amounts

Research: Overconclusion, hyperbole 
and confusion



hepia - AgronomieThe merry-go-round…
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1875
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Farmers interviews: what fails and 
what works ? (200 farms)

Soil Stirring
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Cover crops – diversity…
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˃ +300/00
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REsidues
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§ > 20‰ storage rate in average is highly possible in 
many European arable lands

§ Major factors : no unique solution
§ Importing carbon (e.g. manure) is not requisite
§ Vegetal intensity +++

§ Diversity and continuity of crop cover including main crops
§ Biomass

§ Farmers income is at least equal with these methods
§ CO2 emissions are smaller
§ It is a matter of policy and management scheme
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§ The failure of action-based schemes
§ roAEMs: huge potential to improve Agri 

environmental results 
§ Indicators & Framework requirements
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§ Indicators should be measurable and identifiable
§ Indicators should not conflict with agricultural goals
§ Indicators should be consistent with ecological goals
§ Indicators should reflect the effort of participating

farmers
Burton&Schwarz, 2013

§ à Design of a result oriented Soil Quality management 
scheme
Sauzet et al., 2018
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Framework criteria

roAEMs : principal difficulties, requirements and risks (Burton & Schwarz, 
2013) 

(i) the need for effective indicators 
(ii) the risk that farmers will not reach objectives for reasons 

beyond their control (eg climate, neighborhood)
(iii) lack of proportionality between effort and payment

Intersoil2020

roAEMs : key dimensions
§ The proportion of income derived from outcomes
§ The sensitivity of the payment structures
§ The temporal extent of the contracts and schemes
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§ Farmers largely agree with soil regeneration methods 
and result-based schemes
§ Opens the door to effective soil regeneration and C storage

§ Conservation Agriculture calls for a new business model 
§ Major agro-industries have got it
§ They need to be carbon neutral

§ Consumers involvement is considered as essential
§ No more labels (action oriented !)
§ Soil score ? 

§ Technically, ecological transition is feasible and win-win 
for all actors. Methods are known.

§ Are we going to do it ? Is Homo Sapiens ?
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CONNECTING PEOPLE AND SOIL

YOUR SOIL VOICE
23-28 August 2020


