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Greenhouse gases

. CO,

« CH,: 1 kg CH, =23 kg CO, (over 100 years)

* N,O: 1 kg N,O =296 kg CO, (over 100 years)
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N,O from agricultural solls

kgt N,O-N hatyr?

e Cropland
— Low unexplained background
— Fertiliser
— Soil texture, C, N
— Climate (freeze-thaw)

» Grassland
— Higher emissions than crops
— High variable background
— Fertiliser

Freibauer & Kaltschmitt, Biogeochemistry 2003, Freibauer, Eur J Agr 2003



N,O: surprises

« Half of German data unpublished

 Low N,O measurements
unpublished: bias in literature!

 Freeze-thaw emissions increase
sensitivity to fertilizer

» Consistent low emissions from sites
with periodically wet subsaoill

W

Jungkunst et al. J Plant Nutr Soil Sci 2006



N,O emission peaks

A simple effective solution
to deal with emission peaks
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Dechow and Freibauer in prep.



N,QO: difficult to avoid

 Annual emissions driven by extreme events over
few days

e Extreme events driven by
— Fertilizer in combination with
— Weather
— Soll texture
— Site specific ,sensitivity“

 Maybe useful:
— Avoid large fertilizer doses
— Closed N balance
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Tg Clyear
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C losses from solls iIn UK

* Losses under all land uses
* Highest losses
— under cropland

— where C concentrations were initially high
(wet soils, heathlands)



GHG hotspots from European land use

CO, + 23* CH, + 296*N,0

European Climate Change Programme:
Peatland restoration = safest option for
GHG mitigation in land use
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Freibauer, Eur J Agr 2003, Janssens et al. 2005, Freibauer et al. in prep.



Sponge analogy
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C sequestration by
conservation tillage

« C sequestration only found in studies with sampling depth of
30 cm or less.

 In the few studies where sampling extended deeper than 30
cm, no consistent accrual of SOC

30 cm

Baker et al. 2007 AEE



Cost of carbon ($/tCeq)

Mitigation potential
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C sequestration in croplands — a myth?

* European Climate Change Programme:

Policy Paper

Option Potential
— Organic farming ?
— More organic amendments small
— Perennials instead of annual crops small

— Raise water table in drained peatlands! ?

Freibauer et al. Geoderma 2004



C sequestration potential in agricultural
solls in EU-15
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Drained peatlands



Greenhouse gases In peatlands

Soil profile

Consumption Production
Soil surface

Water table

Relative gas fluxes — different scales per gas!



Restoration of temperate peatlands:
synergy biodiversity - climate?
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EU-peatlands: an overview of current trace gas fluxes D  rosler et al.
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Restoration of temperate peatlands:
synergy biodiversity - climate?
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Conclusions

 Unknown: Soil C balance

* Hotspots of GHGs from land use
— N,O from agricultural soils
— Drained peatlands

* Priorities for climate change mitigation

— Reduce hotspot emissions:
management of wet and peaty soils!

— Synergy with biodiversity?



The CH, trade-off
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