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Three Ways to Mitigate Climate Change

According to the IPCC (WG III, 2007):According to the IPCC (WG III, 2007):
• Reducing emissions in agriculture (e.g. fertilizer optimization)
• Enhancing GHG removal through management (e.g. zero-tillage, 

conservation tillage; conserve/increase soil C pools)conservation tillage; conserve/increase soil C pools)
• Avoiding emissions (e.g. bio-energy…)

www.fibl.org
Sources: IPCC WG III 2007 (chapter 8)
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Organic Agriculture: Higher Potential to 
MitigateMitigate

According to Niggli et al (2009):According to Niggli et al. (2009):
• Organic farming with its two current priorities - improving and 

integrating crop and animal production under low-external-
input environments and selecting varieties and breeds 
especially for these conditions - can cope with several of the 
mentioned recommendations simultaneously.e t o ed eco e dat o s s u ta eous y

However: Issues:
• No coherent data and estimates of carbon sequestration of 

organically farmed soils are currently available. 
Data availability seems to be very limited not enough studies• Data availability seems to be very limited, not enough studies 
done. 

• Geoclimatic heterogeneity is not accounted for. 

www.fibl.org → Need for coherent and reliable data!



Objectives/Approaches

Objective:Objective: 
Analysis of carbon sequestration potential in organic 

farming in Switzerland and neighbouring regions.g g g g

Two Approaches:
1) C b St k1) Carbon Stocks:

Organically farmed soils in Switzerland contain higher carbon stocks than 
conventionally farmed soils.
→ P li i R l 1→ Preliminary Results 1

2) Soil Organic Carbon:
Organically farmed soils in Switzerland contain higher amounts of soil 
organic carbon (SOC) than conventionally farmed soils.
→ Preliminary Results 2

T fi d h th t l f t l i
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To find answers, we chose the tool of a meta-analysis.



How Carbon Stocks are Calculated
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Flow Chart: Selection of Studies

Level Included Excluded Reason for Excluding

1) Total > 800 -- Not containing carbon data

Not directly addressing the issues

2) Selected for Evaluation > 512 > 300
Older than 30 years

Not within Switzerland and/or close 
neighbouring regionsneighbouring regions

3) Retrieved and Included 183 329

Redundant and forwarded contacts

Non representative farm practices

Not containing livestock/animals

4) F d A d 91 92
Not found or answered after 

t ti t l t th ti4) Found or Answered 91 92 contacting at least three times 
within time period at hand

)
Redundant/multiply published
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5) Analysed and Included 5 86
Containing bulk densities



Categories of Data

Field Trial 
Studies (a)
Field Trial 
Studies (a)

Farm 
Comparison 
Studies (b)

Farm 
Comparison 
Studies (b)

Monitoring 
Studies (c)
Monitoring 
Studies (c)
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Studies Included for Approach 1

Name Field Trial DOK Field Trial Scheyern (Sehy) KABO Bern Monitoring

Location Therwil, Switzerland Scheyern, Germany Canton of Bern, Switzerland

Authors FiBL and ART U. Sehy (Dissertation) Bodenschutzfachstelle Canton
of Bern (A. Chervet et al.)
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Carbon stocks: Meta-Analysis
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Carbon stocks: Meta-Analysis
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Carbon stocks: Meta-Analysis
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Carbon stocks: Meta-Analysis
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Carbon stocks: Meta-Analysis
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Carbon stocks: Meta-Analysis
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Objectives/Approaches

Two Approaches:Two Approaches:
1) Carbon Stocks:

Organically farmed soils in Switzerland contain higher carbon stocks than 
ti ll f d il 37 4 37 0 t C/hconventionally farmed soils: 37.4 vs 37.0 t C/ha

However 1:
Basic statistical analysis shows (time line and box plots):

Unevenly distributed data
Meta-analysis (funnel plots) shows:

HeterogeneityHeterogeneity
Some publication bias

2) Soil Organic Carbon:
Organically farmed soils in Switzerland contain higher amounts of soil 
organic carbon (SOC) than conventionally farmed soils.

www.fibl.org

→ Preliminary Results 2
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Carbon contents: Meta-Analysis (Part 2)
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Carbon contents: Meta-Analysis (Part 2)
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How Carbon Stocks are Calculated
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Objectives/Approaches

Two Approaches:Two Approaches:
1) Carbon Stocks:

Organically farmed soils in Switzerland contain higher carbon stocks than 
ti ll f d ilconventionally farmed soils.

2) Soil Organic Carbon:
Organically farmed soils in Switzerland contain higher amounts of soil 
organic carbon (SOC) than conventionally farmed soils.

Issues 2:
Basic statistical analysis shows (time line and box plots):

Better and more evenly distributed data
Meta analysis (funnel plots) shows:Meta-analysis (funnel plots) shows:

Heterogeneity not as large as in approach 1
Some publication bias, but not excessive
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3. Challenges for carbon quantification 

1 Site effect appears to be more influential than1. Site effect appears to be more influential than 
management practice (org. vs. conv.)
= need for pair wise comparison p p

2. Strong influence of livestock integration

www.fibl.org



Influence of soil texture and livestock integrationInfluence of soil texture and livestock integration
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3. Challenges for quantifying 
sequestration performance of OAsequestration performance of OA

1 Site effect appears to be more influential than1. Site effect appears to be more influential than 
management practice (org. vs. conv.)
= need for pair wise comparisonp p

2. Strong influence of livestock integration
3. No target values: optimal C contents/stocks?
4. Only minor changes with regard to total stocks         

-------------------------------------
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3. Challenges for quantifying 
sequestration performance of OAsequestration performance of OA

1 Site effect appears to be more influential than1. Site effect appears to be more influential than 
management practice (org. vs. conv.)
= need for pair wise comparisonp p

2. Strong influence of livestock integration
3. No target values: optimal C contents/stocks?
4. Only minor changes with regard to total stocks
5. What about the pastoralism in African countries, 

Mongolia: C stocks? Is this organic?
-------------------------------------

6. … organic farming on “organic” soils (= carbon 
sinks) more effective?
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Ex: Tschernosem in Kundula (Steppe)

Cultivation of the Steppe forCultivation of the Steppe for 
arable production after second 
world war led to:

Up to 50% C loss in the top 20 cm 
(= 2.5 t C/ha * a), due to wind 
erosion and mineralisationerosion and mineralisation 

Converting to grassland for 
i d ti b tterosion reduction: better 

„snow/water harvesting“ ability, 
higher water use efficiency and 
higher C input through plant rootshigher C input through plant roots 
used under site adapted (organic) 
grazing regime

www.fibl.org Meinel, 2002



Thank you very much for your attention!
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