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What three things does this picture actually say?



Biochar is pre-stabilised organic matter that offers 
enduring physical and chemical changes in soil

Oberlin (1984), Carbon, 22: 521–541



Charcoal is sometimes the “forgotten” part of the soil carbon cycle
… because it is so stable.  But on geological time, a key control on climate

Lehmann et al. (2005), Nature Geoscience,1: 832-835



Woolf et al. (2010) in Nature Communications

– basis for “biochar box” in IPCC AR5 (p833 WGIII report)

1.0–1.8 billion tCO2e / yr
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ORS straw large scale
Barley straw bales small scale

waste wood (large-scale) 
Sawmill residues 

Arboricultural arisings 
Wheat straw bales large scale 

barley straw bales large scale

greenwaste, domestic food (large-scale) 

ORS straw small scale

Forestry residue (chips) 
Short rotation coppice (chips) (large-
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Short rotation forestry (chips)  
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Commercial & industrial (C&I) animal & vegetable waste (l Imported Canadian forestry (chips) 
Miscanthus (chips) (large-scale) 
SRC chips (small scale) 

wheat straw bales small scale

sewage sludge (large-scale) 

cost (£ per tonne CO2e) 
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Shackley et al. 2011. Carbon Management, 3:335–356

carbon removal value

£ per t biochar

Commercial organic waste (large scale)

Domestic food waste (large scale)
Sewage sludge (large scale)

4.7 Mt (17 Mt CO2)
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Breakeven cost of production
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www.cdr.fyi



Biederman & Harpole 2012, GCB Bioenergy

~500 kg / ha
(as evenly incorporated into soil)

Biochar has often been assessed as a soil amendment (high rates)

~250 t / ha
(as evenly incorporated into soil)

Global literature is informative 
but not directly relevant!
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But biochar has particular value around roots…



Some crops have roots in the ground all the time…
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Formulation adds value as crop input
(must exceed added cost)

With increasing sophistication:

1. Shape and colour – compatibility

2. Blending – routine co-application with 
nutrients (slurry, etc.)

3. Integration – with chemical nutrients

4. Precision placement – drilling

- adding value to valuable inputs...
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