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London, Portugal:
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Guardian 15/5/07 — reporting French work



Global Mitigation Potential:
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Smith et al. (2008) Greenhouse Gas Mitigation in Agriculture
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Type of trial and Farming Organic vs
Author and country|farming systems systems length of trial |conv. %
of study covered covered (years) difference [significant **
Farm systems trial: Arable and
Pulleman et al. 2003 |conv.; org; perm 70 +60% Y at5%
perm. pasture
pasture
Soil assessment of |Hort. 1 +57% trend
Armstrong Brown et
al. 2000 30 org and conv. Arable 1 +34% trend
farm pairs Pasture 1 -12% n/s
Kirchmann et al. 3 Field plots: conv.; .
Arable 19 +31% not given
2007 org; control
. Soil assessment: 2
Friedel et al. 2000 Arable 21 +11% n/s
plots: org. and conv.
3 field plots: manure|araple - manure |26 +25% Yat5%
Hepperly et al. 2006 |based org; legume
based org; conv. Arable - legume |26 +20% Yat5%
3 field plots:
Raupp and inorganic fertiliser;
Arabl 25 +19%
Oltmanns, 2006 org manure; ravle ? n/s
biodynamic manure
Farming systems
Marriot and trial: | d
arriotan rial: leglime an Arable 10 avg +14% Yat5%
Wander, 2006 manure; legume
based; conv.
4 Field-plots: Arable -
or anic}'o b,ra: € . 21 +6% not given
FlieRbach et al. bifd na;mic- cony lodynamic
2007. DOK trial o
mineratiertiiser; Arable - organic |21 +2% not given

unfertilised control

Organic farming practices and carbon sequestration:

Smith et al. 2011



Organic farming practices and carbon sequestration:

Use of legumes and livestock manures in agroecological systems can also lead
to greater amounts of soil carbon

Whilst these practices are not limited to the organic sector, the mixed nature
of organic farms more readily allows for their application

Recent meta-analysis by Gattinger et al. (2012)* confirms higher soil organic
carbon concentrations (0.18 + 0.06%) and stocks (3.50 + 1.08 t C ha-1) in top
soils under organic management.

Lower reliance on imported feed within organic
systems can help to avoid deforestation/land
clearance for growing crops such as soya and maize

The Organic Research Centre

*Gattinger et al. 2012. Enhanced top soil carbon stocks under §

organic farming
ORGANIC
RESEARCH

CENTRE

Image:
Defra &

ELM FARM D — Wiki

Commons




o) ic f . ti Annual gain in soil
rganic farming practices Practice carbon (t CO;(e) ha) Source
and carbon sequestration: Grass/clover leys 0.25-0.75 Adger et al. 1992
Permanent pasture establish. 2.6 Pretty and Ball. 2001
Hedgerow establishment 1.9 Falloon et al. 2004
SRC willow establishment 2.2 Falloon et al. 2004
. . Broadleaf woodland (established 1.5 CALM calculator
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Compost application for reclaiming
desert soils in Egypt:
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Healthier soils =
improved yields and water retention in drought conditions:
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Letter, D. W., Rita Seidel, and William Liebhardt. "The performance of organic and conventional cropping systems in an extreme
climate year."American Journal of Alternative Agriculture 18.03 (2003): 146-154.
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Organic matter increases infiltration:

Organic Conventional
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Less N,O emissions from organically managed soils:

Nr. of studies, comparisons (data points)

1, 3 (486) : 0 | paddy rice

1,12 (720) e orchard

2,6(372) vegetable

2,4(870) || v | grassland
14, 75 (18674)

o arable
19, 101 (21062) o all
Skinner et al. (2014) Greenhouse gas fluxes from
| . . . . . ; . agricultural soils under organic and non-organic
-3500 -3000 -2500 -2000 -1500 ~-1000 -500 0 500 1000 management

Nr. of studies, comparisons (data points)

Mean difference in nitrous oxide fluxes (kg CO, eg/ha*yr)

1,3 (486) HOH paddy rice
less nitrous oxide (approx 450 kg CO, eq./ha ¥
yr) from organically managed soils | |

. . 2,4 (870) =y grassland
- average duration of system comparison: 9.2 ‘
ye ars 19, 101 (21062) ™ all
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-32500 -30000 -10000 -5000 0 5000 10000

Mean difference in nitrous oxide fluxes (kg CO, eg/ha*yr)



V)
=
E’ Limited potential to increase soil carbon stocks through land use change—
C)U difficult to capture within models and a lack of long term trials:
'_E) The accumulation of total soil carbon in silty clay loam soils at Rothamsted, UK, when old arable land
P is sown to permanent grass. Adapted from nitrogen content in Figure 18.10 of Jenkinson (1988).
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Remaining in the soil

Released to the atmosphere
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Inconsistent results between carbon
footprinting tools:

Farm number

Milk yield category |[CALM - kg Cool Farm Tool
CO.e for Kg CO.e per litre

whole farm of milk

Dairy Farm 1 HIGH 1499 1.2
Dairy Farm 2 HIGH 727 1.3
Dairy Farm 3 MEDIUM 740 1.2
Dairy Farm 4 LOW -407 1.5
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Carbon footprint (kg CO, eq. /kg ECM)

Carbon footprint of milk from 23 farms
- including soil carbon sequestration

1.80 -

1.30 -

0.80 -

0.30 -

-0.20 -

m Carbon footprint (kg CO2 eq./kg ECM)

1 Carbon footprint incl. soil carbon sequestration (kg CO2 eq./kg ECM)

UK1 UK2 UK3 UK4 UK5 UK6 UK7 UK8 DK1 DK2 DK3 DK4 DK5 DK6 DK7 DK8 F1 F2 F3 F4 F5 F6 F7 Conv. ,

UK Denmark Finland

Source: Knudsen et al. (2016)



i 2013):
The approach is published in J of Clean Prod (

Joumalof Qeanes ot 52 213 307 224

Cantents ligtg Svailabile 21 Soive e ScienceDirect

Journal of Cleaner Production

Journs) homepage: vm-w.elsevler.co m.r!acate.fjclepra

An approach to include spj] carbon changes in life cycle assessments @msm_*
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Reduced Tillage:

e Limited potential of no-till agriculture for climate change mitigation

according to recent paper (Powlson et al. 2014)

e Only small additional total organic C stock in whole soil profile—

limited benefit for climate change mitigation
e Nitrous oxide emissions may increase

e (Can still contribute to soil protection and climate change adaptation

TILMAN-ORG

A European Metwork
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Conclusion:

Large potential for climate change mitigation through soil

carbon sequestration

Prediction of gains / losses difficult, partly due to lack of

long term data

Organic systems provide opportunities for carbon
sequestration through mixed farming, woodland

management and use of grass/clover leys

Benefits may have been overestimated in some cases

(e.g. long term grassland or reduced tillage)
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