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The Potential of Biocharas a Soil 
Amendment



ά¢ŜǊǊŀ pretaέ ƛƴ !ƳŀȊƻƴƛŀƴ 
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). 

{ŎŀǘǘŜǊŜŘ ƻǾŜǊ ǘƘŜ ƎǊƻǳƴŘ Χ ώŎƘŀǊŎƻŀƭϐ ŀōǎƻǊōǎ ŀƴŘ ŎƻƴŘŜƴǎŜǎ ǘƘŜ ƴǳǘǊƛǘƛǾŜ ƎŀǎŜǎ 
within its pores, to the amount of from 20 to over 80 times its own bulk. ... Charcoal 
Χ ƻŦǘŜƴ ŎƘŜŎƪǎ Ǌǳǎǘ ƛƴ ǿƘŜŀǘΣ ŀƴŘ ƳƛƭŘŜǿ ƛƴ ƻǘƘŜǊ ŎǊƻǇǎΤ ŀƴŘ ƛƴ ŀƭƭ ŎŀǎŜǎ ƳƛǘƛƎŀǘŜǎ 
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



ωMoisture (as delivered)
ωAsh (as delivered and from what)
ωMobile Matter versus Resident Matter
ωMobile - can migrate out of the char
ωResident - stays with the char & soil
ωMatter = Carbon and H&O portions
ωCarbon is measured for CO2 sequestration, but 

plants care about soluble organics and plant 
nutrients available in the soil

Principal Constituents of Biochar: 



0%

20%

40%

60%

80%

100%

W
oo

d 
Pel

le
ts
 - A

W
oo

d 
Chi

ps
 - B

To
rre

fie
d 
Fir -

 C

G
ra
ss

 P
el
let

 C
ha

r #
1 
- D

G
ra
ss

 P
el
let

 C
ha

r #
2 
- E

Stra
w
 C

ha
r #

1 
- F

Stra
w
 C

ha
r #

2 
- G

Stra
w
 C

ha
r #

3 
- H

G
as

ifie
r C

ha
r #

1 
- I

G
as

ifie
r C

ha
r #

2 
- J

W
oo

d 
Pel

le
t C

ha
r - 

K

M
ac

 N
ut
 S

he
ll C

ha
r - 

L

Bio
ch

ar
 B

ra
nd

 #
1 
- M

Ju
ni
pe

r B
ioc

ar
bo

n 
#1

 - N

Asp
en

 B
io
ca

rb
on

 - O

C
ed

ar
 B

io
ca

rb
on

- P

Ju
ni
pe

r B
ioc

ar
bo

n 
#2

 - Q

Ju
ni
pe

r B
ioc

ar
bo

n 
#3

 - R

Fi
r B

io
ca

rb
on

 - S

W
e
ig

h
t 

p
e
rc

e
n

t 
o

f 
d

ry
 s

a
m

p
le

  
  

Resident Carbon Resident H & O Resident Nitrogen Mobile Carbon

Mobile H & O Mobile Nitrogen Ash (acid soluble) Ash (non-soluble)

Short-term carbon

Long-term carbon



What causes the variations in 
Mobile and Resident Matter?

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



ωMoisture (as delivered)
ωAsh Content (as delivered and from 

what)
ωMobile Matter versus Resident Matter 

ωCation Exchange Capacity

ωAdsorption 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 ς no nutrition!

ÅIncrease CEC

ÅImprove water retention 

ÅImprove 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


