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Three perspectives

e Global

— Carbon stocks

— Greenhouse gases
e Microbial

— Carbon turnover

— Soll structure
 Loca

— Soil management
— Organic manures




Global Perspective
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Global Stocks of Carbon

Global stock of carbon in the top 30 cm of solls is:
~ X 2 stock of C in atmosphere as CO,
~ X 3 stock of C in above-ground vegetation

Soil is a living material: organisms use organic matter and
produce CO,

Like financial investments soil organic matter levels can
go up and can go down depending on a whole range of
factors!



Soll Organic Matter - hoard It or use It?

SOM content In a soil is finite and depends on the
balance between inputs and outputs of carbon



Carbon sequestration — unintended
consequences are possible

The energy stored in organic matter drives biological
processes in soil and these may generate other
greenhouse gases.

For example:

Microbial production of N,O from nitrate (denitrification)
N,O has a Global Warming Potential of x298 cf CO,

Microbial production of CH, from CO, (methanogenesis)
CH, has a Global Warming Potential of x25 cf CO,



Climate change mitigation - are we
looking In the right place?

Agriculture accounts for ~13.5% of total annual global
anthropogenic GHG emissions. Forestry accounts for ~17%.

~70% of GHG emissions from agriculture are associated with
N fertilizer (manufacture and use).

Sequestration of carbon in soil  can play a role but should
not be over-emphasised:

 Conversion of arable land to grassland or forest does
Increase Soil Organic Carbon

* Addition of organic materials to soil does increase Soll
Organic Carbon (good if the alternative is landfill and
potential methane emission).



Microbial Perspective



Soll is made up of solids and spaces

The spaces (pores) are
filled with air or water



Spaces provide a habitat for soil microbes

/ Bacteria

Organic

/ Pore

2 Um
Organic matter provides energy and carbon for soill microbes



Soll is a rich source of biodiversity

1 gram of grassland soil contains:
~ 10 billion bacteria (~ 10,000 species)
~ 2 kilometres of fungal hyphae

Diversity of habitat = diversity of organisms

Biodiversity = resilience of ecosystem



Organic Matter Is not just Carbon — it’s also
N, P, S etc

The mineralization and immobilization of N also involves C



Soll aggregates - important for air and
water supply

The aggregates should have a mixture of:
e large (>50 mm dia) pores to allow air movement and drainage
« small (30-2 nm dia) pores to retain water for plants to use



Organic matter plays a major role in binding
aggregates to withstand stresses caused by traffic
and rainfall



Local Perspective



What’s happening to soil organic
matter in England and Wales?

1978-2003 soil analysis results indicate large
losses of organic matter from soil under all types of

land use
[Bellamy et al 2005]

Climate change could account for no more than
10% of this loss of Soil Organic Carbon

Land use and management must have been the
major causes e.g. drainage, use of mineral

fertilizers, ploughing of grassland
[Kirk and Bellamy, 2010]



We need to put Organic Matter back
iInto Soll

Existing sources of organic manure:
livestock manures ~ 90 M tonnes
biosolids ~ 3-4 M tonnes
compost ~ 2 M tonnes
digestate ~1 M tonnes



Compost increases Soil Organic Matter
(mean data 9 sites after 2-10 years)

Soil organic matter (%)

No compost With compost



It’s not just Quantity but Quality also

Compost supplies stable organic matter
(Lignin as % of total organic matter)
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BSI PAS 100 for Compost

*To provide end-users with minimum
product quality assurances-HACCP

*Requirements on :
spathogens
ephysical contaminants
*Potentially Toxic Elements
Plant test, weed seed
and traceability (contracts)
« 2011 Update of PAS 100



What about Digestate?

*\What are the agronomic benefits (crops, soils)?
How much N does it supply and when?
*Does it have any impact on Greenhouse Gas emissions?

How can it be best incorporated into cropping systems?
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Wrc')\r) Material change for
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%% - - 3%-6 & %- ,- :

Farmyard manure

B Readily available nitrogen (RAN)

Greenlfood compost Green compost

B Organic nitrogen
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Conclusions

Soll management plays an important role in Low
Carbon Farming

Need to be aware of unintended consequences
Need to put organic matter into solls

Carbonis linked to N, P, S etc

Emphasis on guality organic materials

Ongoing trials for best use of digestate
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Composition of Soil Organic Matter
(by weight)




