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Aims of the meta studyy
Quantifying carbon contents, stocks and sequestration rates in 
soils under organic and non-organic managementsoils under organic and non-organic management

Analysing factors influencing soil carbon levels:
C ti t- Continent

- Climate
- Landuse (arable, grassland, horticulture-orchard, 

horticulture-vegetables)
- Management (ORG, Non-ORG)
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Literature search, data acquisition andLiterature search, data acquisition and
processing

1. Literature search
2. Literature review/evaluation
3. If positive: integration into data matrix and parametrisation
4. Descriptive and explorative statistics with SPSS software
5. Meta analysis with Comprehensive Meta Analysis software
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1. Literature search: Details
Online searches in:
CAB Abstracts http://www.cabi.org
Google Scholar http://scholar.google.com
ISI Web of Knowledge (including Web of Knowledge with Conference 
Proceedings, BIOSISProceedings, BIOSIS
Previews) http://apps.isiknowledge.com
Scopus http://www.scopus.com
SCIRUS http://www scirus com/SCIRUS http://www.scirus.com/
AGRICOLA http://agricola.nal.usda.gov
Scielo http://www.scielo.org
GeoRef database http://www ovid com/GeoRef database http://www.ovid.com/
ScienceDirect http://www.sciencedirect.com
Organic Eprints http://www.orgprints.org

using the search terms (abstract/title/keywords):
“carbon AND soil AND conventional”
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1. Literature search: Details
Evaluation of the references in the 5 most cited (suitable) 
papers
Because of poor data sources from developing (southern) 
countries:
- Recognised experts of that field of research were g p

contacted to contribute further ideas on resource 
identification and invited to share relevant publications or 
datadata

- „Call for soil carbon data“  by poster at „Tropentag 2010“ 
in Zürich

Literature search is open until manuscript is submittedLiterature search is open until manuscript is submitted
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2. Literature review/evaluation
Qualifying criteria:
only reviewed papers: a) peer-reviewed scientific journalsy p p ) p j
b) conference proceedings/book chapters/dissertations

O l t di b d i i i ( d i ilOnly studies based on pairwise comparisons (under similar
site conditions) for organic and conventional farming
practices are considered

In 1 case a fertiliser experiment is included (manure vs. 
mineral) all other studies are based on farming systemmineral) all other studies are based on farming system
comparisons
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Soil carbon under organic farming

Number of publications included:

Soil carbon under organic farming

Number of publications included:
45 in total for meta-study consisting of:
- 37 peer-reviewed paper from scientific journals
- 8 conference proceedings/book chapters
These 45 publications are based on pair-wise system
comparisons These are all from 44 field researchcomparisons. These are all from 44 field research
projects consiting of:
- 21 long-term plot experiments
- 5 field trials
- 18 farm comparisons
These 45 p blications based on 44 field research projectsThese 45 publications based on 44 field research projects
encompass 280 data sets (lowest data aggregation level: 
general statistics) based on 2477 samples (meta analysis) 
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See also excel list for summary of the data matrix
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What is a box plot?p
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North America
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1 Boreal
2 Cold temperate dry2 Cold temperate dry
3 cold temperate wet
4 warm temperate dry
5 warm temperate moistp
6 tropical dry
7 tropical moist
8 tropical wet
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N = 134 N = 146

In average (median):
ORG: 1.47%

a
b

non-ORG: 1.16%

b
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There is strong scientific evidence for higher soil carbon 
levels under organic farming! g g
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Preliminary results: C stocks
12 publications 118 data sets n = 46312 publications, 118 data sets, n = 463

n = 47 n = 71

in 25 cm soil horizon:
ORG: 37.4 t C/ha
non-ORG: 26.7 t C/ha

a
bb
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1 boreal
2 cold temperate dry
3 cold temperate wet
4 warm temperate dry
5 warm temperate moist
6 tropical dry
7 tropical moist
8 tropical wet
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Summary and conclusionsy

There is strong scientific evidence for higher carbon levels in 
soils under organic farming. Influencing factors will be further 
elucidated.

There is a lack of soil carbon data for developing countries: no 
data from Africa and Latin America!

Only limited data on C stocks. Further attempts will be made for 
getting more reliable data, important to enable calculation of C 

t ti tsequestration rates.
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I. Data consensus and data gaps related to 
soil carbon sequestration potential ofsoil carbon sequestration potential of 
organic crop and livestock systems

Data collection

Data analysis

Data gaps and methodological difficultiesData gaps and methodological difficulties

Preliminary results

Way forward (further analysis, publication, GHG study)
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Data collection: see FiBL and SEAE approach on qualifying
criteria and data matrix, RTOACC members will get an update 
of included and excluded studies on farming system
comparisons along with data/study request form

Data analysis: see FiBL and SEAE approach (meta-analysis)

Preliminar res lts as sho n b FiBL and SEAE ithPreliminary results: as shown by FiBL and SEAE with
reference to Leifeld & Fuhrer (2010) 

Data gaps and methodological difficulties:
- poor data availability for developing countries
- poor data availabilty for rice production systems and grasslandpoor data availabilty for rice production systems and grassland
(including pastoralism)
- missing values in published studies, i.e. soil bulk density for C 
stock calculation t0 values for precise sequestration ratestock calculation, t0 values for precise sequestration rate 
determination, clay contents/soil texture
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Carbon sequestration under organic farming
(Leifeld & Fuhrer 2010; peer-reviewed: 32 studies; 68 comparisons)( ; p ; p )

•2.2% annual Corg increase under organic, no 
i d ti l f iincrease under conventional farming
•differences due to often disproportionate 
application of organic fertiliserapplication of organic fertiliser
•No data from developing country included
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Way forward (further analysis, publication, GHG study):
- Further research is required representing climatic zones, farming

systems/cropping systems: pairwise farming system
comparisons on soil carbon and GHG emissions usingcomparisons on soil carbon and GHG emissions using
integrative approaches (measuring, process modelling and
upscaling)
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GHG emissions and organic farming

Nitrogen fixing legumes, green and organic manuring are key 
elements in organic crop rotation and bear the potential of N Oelements in organic crop rotation and bear the potential of N2O 
losses when incorporated/applied to the soil.
Easily available synthetic N fertiliser can be applied according 
t th l t t i t t tto the plant nutrient status.
But far more less  (non easily availabe organic) N fertiliser are 
applied in organic farming.app ed o ga c a g
Hence GHG emission rates (esp. N2O) are lower under OF 
practices?
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GHG emission from soils under conventional and 
organic managementorganic management 

Very poor data base
Only very few system comparisons based on fieldOnly very few system comparisons based on field 
measurements

•No evidence-based review yety
•Data only for northern countries
•Request for further field measurements 

d li bl d t t !!!and reliable data sets!!!
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GHG emission from soils (CO2eq/ha) under conventional 
and organic management (preliminary compilation)

Type of study CON  > ORG CON  = ORG CON  < ORG

Petersen, 2006: A, DK, Field measurement x

g g (p y p )

Petersen, 2006: A, DK, 
FIN, I, GB

Field measurement x

Chirinda, 2010: DK Field measurement x

Küstermann, 2008: D Modelling x 

Flessa, 2002: D Field measurement x*

Sehy, 2003: D Field measurement x*

Lynch 2008: Canada Field measurement xLynch, 2008: Canada Field measurement x

Nemecek, 2005: CH Life cycle assessment x**

H 2008 N Fi ld tHansen, 2008: N Field measurement x

* no difference when related to unit of yield
** lower GHGE in ORG when related to unit of yield
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II. Organic farming systems’ potential for
accreditation of a methodology for theaccreditation of a methodology for the
carbon market

Types of carbon credits (CDM, VCM)

Project Types

New and revised methodologies

Challenges and strengthsChallenges and strengths

Agriculture and climate change mitigation institutionsAgriculture and climate change mitigation institutions

Way forward (implementation)

www.fibl.org


