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Sustainable farm Management Aimed at Reducing Threats to SOILs under climate change

Key messages from SmartSOIL

Professor Jgrgen E. Olesen
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Changes in Soil organic C (SOC) contributes to the greenhouse gas balance
SOC affects soil functioning and thus productivity
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SOC contents on arable land
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SOC balance on arable land
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Solls at risk (low SOC and negative balance)
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Yield impact of SOC (SmartSOIL model)

o

Combined effects
Yield reduction factor

Bl <o

B 0.70-0.80
~ 0.80-090
I 090-095
B os-




AARHUS
¥ UNIVERSITY

Understanding soll functions
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SmartSOIL stock and flow experiment (Askov)
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« High carbon stock increased grain yield of wheat, both at low and high N supply
« Adding straw (high flow) slightly reduced N yield (possibly N immobilisation)
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How soll carbon affects crop yield
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Management practices

Organic manures and compost
Choice of crops:
Cover crops
Perennial crops (grasses, bioenergy crops)
Legumes (root biomass; N-rich)
Incorporation of crop residues incl. straw

No-tillage practices (enhance surface C)



http://www.fwi.co.uk/Articles/10/02/2012/131407/In-depth-Crops39-guide-to-soil-organic-matter.htm
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Marginal Abatement Cost Curve (€/t CO,)
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Understanding and influencing farmer behaviour

Farm and farmer heterogeneity
Soil heterogeneity
Short-term farm business versus long-term benefits

Engaging
Farmers

Capacity to ¥
change

Willingness
to change
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Barriers for management changes

« Perceived scientific uncertainty about benefits of
managing soil for carbon

 Difficulty demonstrating the effects and economic
benefits over a long time of managing soil carbon

 Farmers’ perceptions, priorities, knowledge and lack
of familiarity of managing the soil for carbon.

« Farmers unconvinced of benefits

SmartSOIL
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Incentives to overcome barriers

* Financial incentives

« Use simple language and quantify impact

« Evidence of benefits — impact on productivity and
profitability

 Integrating advice into existing advice channels,
policies and regulations

* Real life case study examples
« Learning among farmers

SmartSOIL
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SmartSOIL Tool and Toolbox (SmartSOIL.eu)
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SmartSOIL 7 principles of C management (1)

Soil organic carbon is sustained through sufficient inputs of organic
matter in roots, crop residues, manure and compost to (out) balance
losses from decomposition of soil organic matter.

SmartSOIL
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SmartSOIL 7 principles of C management (2)

Soil organic carbon contributes to sustaining soil productivity by
enhancing soil water retention and nutrient supply.

Also solil organic carbon enhances soil structure and soil workability on
soils with high clay content.

SmartSOIL
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SmartSOIL 7 principles of C management (3)

Soil organic carbon contributes to sustaining solil biodiversity, which
also influences pests and diseases (positively and negatively) requiring
management targeted to local conditions.

SmartSOIL
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SmartSOIL 7 principles of C management (4)

Effective management of soil organic carbon requires a long-term effort
and this commitment is more effective if it is a key element in strategic
farm management.

“A society grows great when
old men plant trees whose
shade they know they shall
never sit in.” Greek Proverb SmartSOIL
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SmartSOIL 7 principles of C management (5)

Effective matter management depends on current soil carbon levels.

On soils with acceptable or good soil carbon, measures should target
maintaining these levels of soil carbon and avoiding losses, e.qg.
through modified and adapted crop rotations and cover crops and
residue retention.

On soils with low soil carbon, effective measures involve both
securing carbon already in soil in combination with enhancing soll
carbon inputs, e.g. through crop rotations, manure application, residue
retention and cover crops.

Such measures may be combined with no-tillage practices to further
enhance soil carbon and improve soll structure in surface-near soil
layers.

SmartSOIL
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SmartSOIL 7 principles of C management (6)

Soil organic carbon management also involves management of nitrogen
and phosphorus.

Where soil carbon levels are targeted to be enhanced, this will only be
effective if supported with sufficient input of nitrogen and phosphorus to
ensure this carbon storage.

SmartSOIL
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SmartSOIL 7 principles of C management (7)

The full benefit of enhanced soil organic carbon on crop yield is only
fully captured, if the measures are timed well to provide the water and
nutrients (in particular nitrogen) that the crop needs, and aligned with
appropriate management to prevent weeds, pests and diseases.

This requires adaptation of the management measures to local soil and
climatic conditions as well as to (region) specific farming systems.
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