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Management





The Potential of Biochar as a Soil 
Amendment



“Terra preta” in Amazonian 
agriculture was amended 
with charcoal

Potentially hundreds or 
thousands of years old

High OM and available 
nutrients







A Brief Compend of American Agriculture by R.L. Allen 
(1847): 

Charcoal dust [drilled in with the seed] has been found to increase the early growth 
from four to ten-fold (p. 150). 

Scattered over the ground … [charcoal] absorbs and condenses the nutritive gases 
within its pores, to the amount of from 20 to over 80 times its own bulk. ... Charcoal 
… often checks rust in wheat, and mildew in other crops; and in all cases mitigates 
their ravages, where it does not wholly prevent them (p. 45). 

A dressing of charcoal has in many instances, been found an adequate preventative 
[of rust]; and so beneficial has it proved in France, that it has been extensively 
introduced there for the wheat crop (p. 109). 









Waste materials have potential 
to become quality 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

Principal Constituents of Biochar: 
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What causes the variations in 
Mobile and Resident Matter?

What it was made from and
the way it was made.



• Moisture (as delivered)
• Ash Content (as delivered and from 

what)
• Mobile Matter versus Resident Matter 

• Cation Exchange Capacity

• Adsorption Capacity

Principal Constituents of Biochar: 
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High surface area and porosity 
are keys to biochar effects
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Char contains benefits of soil organic 
matter and is more stable – no nutrition!

•Increase CEC

•Improve water retention 

•Improve fertilizer effectiveness 



Benefits are just now being 
realized in agriculture



Biology and fertility of soils 35, 219-230



Cryptomeria









Control   5% char    5% comp     5%char 
   + compost

Blending with 
compost always 

outperforms 
straight char





What will biochar do in 
street tree pits?

Hyland Johns grant



Urban site: City tree pits in Bucktown 
neighborhood in Chicago







Bolingbrook, IL







Can biochar affect pest resistance?

Phytopathology Vol. 100, No. 9, 2010







Explanations?

•Toxic residue (tars, glycols, acids) 

•Microbial population shifts



We all know about 
mycorrhizal fungi

• Many other external and internal (endophytic) 
microbes play massive and largely unknown roles.

Importance of Microorganisms for 
Plant Physiology

Biochar amendment 
consistently increased 
mycorrhizal colonization 
of roots

Also shifted soil microbial 
communities, favored 
populations of known 
beneficial groups



Biochar has shown preliminary benefits 
for managing phytophthora root rot

Vinca and Gardenia inoculated with Phytophthora

    Control              Compost  Biochar



High Biochar



After tilling



No amendment

Biochar + compost



Red Oak Seedlings – Drew Zwart UW
•Potted in 0% (control), 5%, 10%, 20% biochar

•Wound inoculated with agar plug P. cinnamomi

•Measured vertical lesion expansion and % 
circumference girdled based on bark 
discoloration





Disease Progression (girdling %) was reduced with 
biochar and further reduced with phosphite
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Zwart and Kim 
December 2012 HortScience

Biochar Amendment Increases 
Resistance to Stem Lesions Caused by 
Phytophthora spp. in Tree Seedlings



What DOESN’T biochar do?

•Immediate fertility effects
• Need to add fert and/or compost with biochar for 

short term effects

•Always act the same
• Soil type, moisture, source of char, plant species, and 

many other factors alter effects

•Allow us to ignore other 
factors
• This isn’t a silver bullet or a fix-all

•Cook, clean, laundry, etc.



•The future is promising
•We are seeing positive responses
 soil initially
 physiological
 over time -> tree aesthetics
•Buyer beware!
•Lots of questions

Biochar bottom line
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