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The current situation
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Deforestation and loss of natural habitats

Loss of arable land by erosion, desertification and
salinization

Loss of soll fertility

Loss of species and crop diversity
Standardization of agricultural production
Dependence on external inputs

Loss in food security (food riots)
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Sustainable land use - a delusion?

l’hrisl.

Hole et al. (2005): Dramatic declines in both range
and abundance of many species associated with
farmland in Europe. Growing concern over the
sustainability of current intensive farming practices.

Pimentel et al. (1995): During the last 40 years, one-
third of the world‘s arable land lost by erosion , current
loss rate more than 10 million hectares per year

Bellamy et al. (2005): On 92 % of UK cropland annual
losses of 0.5 to more than 2 g of carbon  per kg soll
occurred in the last 25 years -> responsible for 8 % of
the CO, emissions of the UK industry!

Organic agriculture and climate change
April 17 ™ - 18™, 2008, Enita Clermont-Ferrand, Lempdes, France

05.05.2008



FiBL

www.fibl.org

Global Emissions by Sector

Waste and Forestry and

wastewater; 3% landuse
change; 17%

Energy supply;
26%

Agriculture; 14%

Transport; 13%
Industry; 19%
Buildings; 8%

IPCC (2007) 4th assessment report

”‘ FiBL Organic agriculture and climate change
1 April 17 ™ - 18" 2008, Enita Clermont-Ferrand, Lempdes, France

Sources of Agricultural Emissions

Biomass Paddy rice
burning (CH 4 + production
N20); 12% (CHa); 11%
Manure
management

(CH4 + N20), 7%

Livestock
enteric
fermentation

(CHy); 32%

Soils &
fertilizers (CH 4
und N,0); 38%

IPCC (2007) 4th assessment report
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Expected Impact and Vulnerability

Climate change will have severe impacts particularly
in countries that face unfavourite conditions already

Sea level rise will affect coastal zones, small islands
and deltas — change in rainfall will affect semiarid
and arid climatic zones

Export oriented agriculture has led to monocultures
and intensive cropping systems in the South at the
cost of local food production

At the moment low food stocks, high oil prices and
policy driven agrofuel production is driving food
prices and nourish food riots in many countries

Local food production with sustainable methods is
an imperative goal to reduce vulnerability of the
highly impacted regions and their inhabitants
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Floods and erosion
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Mitigation by organic agriculture

> The global warming potential of organic agriculture
is lower than conventional

> This difference alleviates on a product basis as
organic crop yields are often lower

> Organic farming is investing in food production and
the agricultural environment

> Organic farming is using less fossil fuel based
inputs, esp. synthetic fertilizers and pesticides

> Agriculture can and should be climate neutral

> Soil carbon sequestration — a goal for the post Kyoto
aera?
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Organic yields compared to conventional

Switzerland | Austria | Denmark Italy France
Wheat 64-75 % | 62-67 % | 58-63% | 78-98% | 44-55%
Barley 65-84 % | 58-70 % | 62-68 % | 55-94 % 70-80 %
Oats 73-94 % | 56-75 % 88 %
Corn 85-88 % 70%| 55-93%| 66-80%
Oil seeds 83%|78-88% | 60-67% | 48-50% 67-80 %
Potatoes 62-69 % | 39-54 % | 54-69 % | 62-99% | 68-79%

Several publications compiled by J. Sanders, FiBL

Badgley et al. (2007) conclude organic yields in the
developing world to be 200% of conventional, whereas
in the developed world yields are almost equal...
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DOK-trial: Changes in soil organic matter

> Up to 15% higher organic
carbon compared to the
mineral fertilizer treatment,
corresponding to 120-150
kg C ha-t yr-1 with manure
and ~300 kg C ha -t yr-t with
manure compost.

> Manure use is an effective
option to increase or main-
tain soil organic carbon also
in conventional systems.

> Manure compost as in the
bio-dynamic system
stabilized the organic matter
level.
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Carbon sequestration in organic agriculture

(FlieRbach et al. 2007)

Manure use (IP)
vs. mineral fertilization

Experiment Treatment Outcome
DOK-trial Compost use (bio-dyn) |287 kg C ha-tyr?
1978-1998

119-142 kg C ha-tyr?

Bavarian

organic farms
(Hulsbergen &
Kustermann, 2007)

Exp. Farm Scheyern
18 organic farms
10 conventional farms

368 kg Chatyrt
AEL10kg C halyr?
AE-55 kg C hatyrt

Rodale Manure use 688 kg C halyr
experiment Legume based 281 kg Chalyr?
(Pimentel et al. 2005)

UsS field 9 farming system trials | 14% higher values in
experiments organic systems
(Marriott & Wander

2006)
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Soil organic carbon (SOC) dynamics

Relative Magnitude of SOC Pool
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Agricultural emissions and the potential
for mitigation by organic farming
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Soil structural stability

Bio-dynamic with
composted manure

Conventional
without manure

l/h FiBL Organic agriculture and climate change
1 April 17 ™ - 18" 2008, Enita Clermont-Ferrand, Lempdes, France

05.05.2008



FiBL 05.05.2008

Nitrogen is often Carbon is limiting
limiting crop growth  soil microbial growth
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DOK-trial: Soil microbial nitrogen

Long-term average (1997-2002)

2001 a
U) ~
@ & 150
E 8
‘A O
% = 1001
35
5 < 50
=
O_
3 N A\ G W
RN N SRV
$O(’ OO$ %\O %O OO$

Organic agriculture and climate change
April 17 ™ - 18" 2008, Enita Clermont-Ferrand, Lempdes, France

www.fibl.org 9



FiBL 05.05.2008

Nitrogen in organic fields is biologically bound —
higher yield is achieved by N-surplus and loss

Mineral fertilizer and
chemical plant protection

Winter wheat grain+straw
(Mg ha™)
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Adaptation of organic systems to climate

Change Crop rotations,
diverse in space and
time
Non-crop diversity is
important to buffer
epidemies

Diversity is a crucial
part of the organic

prOdUCtlon technlque Organic agriculture and climate change
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Co-benefits: sail fertility in the DOK trial
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Organic farming is a system approach
using traditional and modern technology

> Technologies like minimum conservation
tilage, GMO crops.

> Integrated Production (IPM)

> Low External Input Sustainable
Agriculture (LEISA)

> Organic Farming
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Conclusions

Compared to conventional agriculture organic farming

> is self sufficient with respect to high energy inputs
like nitrogen fertilizers, thus also reducing emissions
from soils

> is adiversified production system — yields may be
lower but provide a safer portfolio

> is building up soll fertility and stability, thus
rendering the system more adaptive and autark

> is contributing to mitigation by capturing CO , in soll
organic carbon

> is using traditional knowledge, adapted technology,
and is open to new sustainable techniques
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