
Soil Management with 
Biochar (Charcoal) 

Kelby Fite 



“Terra preta” in Amazonian agriculture 
was amended with charcoal 

Potentially hundreds or 
thousands of years old 

 

High OM and available 
nutrients 













 



Waste materials have potential to 
become quality biochar 



Excerpt from: The Art, Science, and Technology of Charcoal Production,  
Antal, et.al., Ind. Eng. Chem. Res., Vol. 42, No. 8, 2003 (page 1621). 



Principal Constituents of Biochar:  
 

• Moisture (as delivered) 
• Ash (as delivered and from what) 
• Mobile Matter versus Resident Matter 

• Mobile - can migrate out of the char 
• Resident - stays with the char & soil 
• Matter = Carbon and H&O portions 
• Carbon is measured for CO2 sequestration, but 

plants care about soluble organics and plant 
nutrients available in the soil 
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What causes the variations in Mobile 
and Resident Matter? 

 
What it was made from and 

the way it was made. 



Principal Constituents of Biochar:  
 
• Moisture (as delivered) 
• Ash Content (as delivered and from 

what) 
• Mobile Matter versus Resident Matter  
 
• Cation Exchange Capacity 

 
 

• Adsorption Capacity 
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1 gram of Activated Carbon has the 
surface area of 2 tennis courts 
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Char contains benefits of soil organic 
matter and is potentially more stable 

• Increase CEC 

• Improve water retention  

• Improve fertilizer effectiveness  



Benefits are 
just now being 

realized in 
agriculture 







Cryptomeria 



• 164 different presentations on Biochar 

– Stability in soil 

– “Seeding” microbes 

– Reducing run-off (fertilizer, environmental pollutants) 

– Comparison of different feed-stock 

 



Biochar research update 

• 2 large-scale soil amendment trials underway 

• Several smaller trials/demos 

• 1 Tree Fund grant with Morton Arboretum 



BTRL trial: Magnolia planted with 3 
levels of biochar (+/- fert) into backfill 



What will biochar do for street tree 
pits? 

Hyland Johns grant 



Urban site: City tree pits in Bucktown 
neighborhood in Chicago 
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1319 to 1643 N. Milwaukee Avenue, Chicago IL (Wicker Park) 



 



 



Greenhouse and field studies are also 
involved 



 

BTRL trial: simulated planting pits of approx. 
144 cu ft. – cherry, azalea, sneezeweed 
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K highest in char+compost+fert 
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Ca highest in char+compost+fert 
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Mn highest in C+C+F & 10%C+F 
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No difference in pH (p=0.087) 
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Biochar has shown preliminary benefits 
for managing phytophthora 

Vinca and Gardenia inoculated with Phytophthora 

   Control              Compost         Biochar 



High Biochar 



After tilling 





Can biochar affect pest resistance? 

Phytopathology Vol. 100, No. 9, 2010 





 





 



Red Oak Seedlings – Drew Zwart UW 

• Potted in 0% (control), 5%, 10%, 20% biochar 
– By volume, 3/5/2011 

• Wound inoculated with agar plug 
– P. cinnamomi, 6/14/2011 

• Measured vertical lesion expansion and % 
circumference girdled based on bark 
discoloration 
– Later will measure biomass, stem water potential, 

and lesion size after bark removal  







Typical Lesion Development 
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Results- Lesion Expansion 

• Compared to controls: 

– 5% biochar significantly reduced lesion size 

 

• External bark discoloration was indicative of 
phloem necrosis 

 

• Re-isolation of P. cinnamomi attempted from a 
sub-set of plants 

– 100% re-isolation 
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Results- Stem water potential 

• Followed similar pattern as 
lesion expansion 

 

• Compared to control: 

– 5% SWP significantly higher 
than control 





Biochar summary 

• The future is promising 

• We are seeing positive 
responses 

 


