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The Challenge:

To Create an Organic
Terra Preta Nova, New
Age Terra Preta de Indio,
or Amazonian Dark Earth,
from readily obtainable
components.

Shown at leftPre-Columbian Amazon
pottery. Pottery shards are a key ingredient of
Terra Preta de Indio

‘Black Gold of the Amazon’




What Is Terra Preta de Indio,
Amazonian Dark Earth?

SN

=@ ¢ . Terra Preta de Indio is a rich
e Dblack soil created by Pre-

Columbian Amazon Indians

beginning as far back as 2500 BP.

e Terra Preta soil has maintained
its’ fertility for centuries, despite
exposure to the extreme weather
conditions of high rainfall, sun
and tropical humidity.

— Shown at left a 2 meter + horizon of black Terra
Preta in contrast to yellow subsoil from which it
was formed.(Lehmann et al, 2003)




Why replicate Terra Preta?

“Catching and holding resources
IS the key to a sustainable
garden” (Gaia's Garden p 184).

« Terra Preta soils have maintained
their fertility and sustainability for
approximately 2500 years.

 The Terra Preta management
technique provides rich, fertile,
living soil. Equally important, it
serves as a carbon sink to reduce
Global CO2.

Image at left Terra Preta field

greenbuildingelements.com/files/111/field
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Components of Terra Preta

e The 3 principle components of
Terra Preta are:

— Charcoal

— Nutrient rich Organic
Matter

— Ceramic Pottery shards




The Agricultural benefits of Charcoal In
the Soll

 Enhanced nutrient cycling.

* Nutrient and water retention; leaching is
diminished.

» High cation exchange levels.

 “The charcoal acts like a coral reef for
soil organisms and fungi, creating a rich
micro ecosystem where organic carbon is
bound to minerals to form rich stil

« Significantly elevated microbial growth
potential, microscopic pores provide
living spaces for bacteria, fungi and
microbes.

(shown left, Microscopic pores in low
temperature charcoal Photo: Eprida )
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The Environmental benefit of Charcoal
seguestration Iin the soll

MNet carbon withdrawal
from atmosphere: 20%
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photosynthesis
respiration
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carbon release 5%

Bioenergy:

; carbon neutral
= {reduces emissions from

fossil Tuels)

Biochar

Biochar sequestration .
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* Burying charcoal, or
biochar in the soill
removes carbon
from the atmosphere
and locks it in the
soil for centuries.

(Image at left from UN
Conference on Climate
Change Bali 2007, C.
Steiner presentation on
Terra Preta Nova.



The Charcoal

 The star in the Terra
Preta firmament Is the
Char. All natural
lump or chunk
charcoal was
purchased in 10 Ib.
Paper bags from Wal-
mart. Seen here the
first 100 pounds. Cost
per 10 Ib. Bag, $5.27.




Preparing the Charcoal
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reparatiotontinued
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* Vintage Jeep aka ‘The Gross Polluter’ redeems its’
carbon footprint by crushing 100 Ibs of charcoal.



Charcoal preparatiotontinued

T

% ° The final crush, by
~ hand...actually this
method of hand
crushing was
adopted for
subsequent char
additions. While
primitive, there was
a certain
satisfaction in the
rhythm of the
ancient method.




Charcoal applied to raised bed

e Crushed Char is applied to fallow 4’x16’ raised bed



Char application rate

« An application
rate of @ one
pound of char
per square foot
was adopted,;
this 64 square
foot raised bed
received 70
pounds of
crushed char.



The Final 40 Ibs go In..

 Here we see the total 70 Ibs of char layered erbtd.



Soll Testing

* A soil sample was taken in February, at the bagmn
of this project prior to char amending. The ph ef
my project bed was 7.2, this is an important number



Amending for rise in ph

 Char init's various forms has a tendency to rémseph of the soill.
In highly acidic soils this is beneficial. My pével of 7.2 vas
already high. An addition of organic peat moss a@died to
balance the alkaline trend of the char. Peataad soil organic
matter as well as help to bring the ph closer & the upper
optimum ph level for vegetables. Here organic sphagpeat
moss is layered over the char.



Nutrient Soil Organic Matter

 Terra Preta’s
second of three
components Is rich
nutrient soill
organic matter,
primarily from
food residues and
plant material.
Homemade
finished compost
was sieved to
obtain a light,
fluffy amendment.



Compost

 The aroma of this compost was heavenly!!!



Applying compost

 The compost is layered over the char
and peat moss.



The Ceramic Pottery

* The third element of Terra Preta soils
are an enormous number of pottery
shards. The presence of ceramic
pottery shards, in amounts from 10 —
25 % by volume, throughout the soill
horizon, indicate they are a key
component to the TP soil. The pottery
IS thought to provide drainage while
stabilizing the soil, as well as assisting
In nutrient and moisture retention. The
guestion for me was how best to
Incorporate the ceramic element?



The quest for the Ceramic element

o Several options were considered
and ruled out:

— Clay based natural kitty litter

* Rejected...dissolves In
water.

— Clay based Speedy Dry

* Rejected...dissolves In
water.

— Broken pottery bits from
ceramist

* Rejected...too sharp and
hazardous; difficult to
obtain in quantities
required



The quest for CeramiGsntinued

e | won't bore you with
every detail of the
twisted trail of my
search...suffice to say |
read more on the subject
of mineral clays and
bentonite than | care to
remember.....tll at
last...finally... |
stumbled upon a U.S.
Patent Document...



The quest for Cerami@ntinued

e US Patents/6155749
« SUMMARY OF THE INVENTION

The present invention employs a calcined clay
material having a unique and well defined particle size
distribution as a soil amendment or top dress for
skinned sports fields. The calcined product is prepared
by calcining a material, most preferably an iron-
containing smectite clay or iron-containing
phyllosilicate, followed by granulating (crushing),
screening, and dedusting. The soil amendment is fast
draining yet retains residual moisture, does not cause
soll compaction, and provides a surface of superior
playability to existing products.



Ceramic Eureka

e This product,Turface,
distributed by John
Deere, Is a natural
granular kiln fired
ceramic material, used
for soll amendment and
marketed for sport fields.
Cost per 50 Ib bag $5.00.



Adding the Ceramics

« User friendly, no nicks, no cuts, no problemo!



Ceramics applied

 The Turface
ceramic
material was
applied over the
layers of char,
peat moss and
compost. An
application rate
of 50 lbs per
bed was
adopted.



Terra Preta bed planted-03-08

 The bed was turned,
to mix the existing
soll, char, peat,
compost and
Turface. Onions
were transplanted to
Inoculate the bed
with root
microorganisms.
Then seeds of
spinach, mustard,
beets, carrots and,
mesclun lettuces
were planted.



Terra Preta bed 0B8-08

* Four weeks after
planting,
germination was
notable. Beets are
planted in a
serpentine pattern
around onions,
greens follow the
curve pafttern set
by beets.



Terra Preta bed 631-08

o At siX weeks,
following a
soaking rain.
We are already
harvesting the
Japanese
mustard and
baby mesclun
lettuces.



Terra Preta bed 6d9-08 7weeks



Terra Preta bed 0319-08 sweeks



Homemade Biochar: The Sticky Ball
Project

e In order to assess the
process of making
your own biochar, an
experiment was
conducted using a
modified fire pit and
the ubiquitous fruit of
the Liquidambar
styraciflua, Sweet
Gum, “sticky balls”.



Homemade Sticky Ball Biochar

 The end product was a lovely crunchy char...the ggec
took several hours and it was difficult to keep gawy
reduced to bare minimum required for pyrolisis.e Thar
IS being added to new raised beds, which bringse.us




Scope Creep

« Team Terra Preta Nova became wildly enthusiasimuitthe
promise of the TP soil. Desiring to become morgaoasible
for our own food, a three raised- bed garden expmds

become an eight raised-bed garden. This expansiballaw
for optimum crop rotation.



New Raised Beds

 New beds were constructed of 6x6 salt treated &mthen lined
with sheets of thick PVC to prevent soil contadtmumber.
This prevents the leaching of chemicals from timaldar into the
soll. Four tons of County compost was broughbifilt the new
beds. Each bed then received the Terra Preta Aloeamdments
of Char, Compost, Peat Moss and Turface.



CONCLUSIONS

By the end of the initial char sequester periodyanols of 450 pounds of
char will have been added to 448 square feet ofddieds. This is
nearly a quarter ton of carbon sequestered for gterni

While the benefits of long term soll fertility wilhke time to assess, the
Initial positive response in the garden is palpable.akperienced a high
degree of germination, followed by rapid, lush ghowt

The addition of a ceramic element was criticaldor location. Due to
periodic torrential rainfall and slow drainage attivetlands area, it is
essential to grow vegetables and herbs in raised Bdds.assists in
drainage, but contributes to leaching. Both th@ @nd ceramic
material aid in drainage. They also mitigate leagtoy holding nutrients
and moisture in the soil for an extended period. Des@rd, heavy
rains, the amended soil exhibited high stabilityenasion was evident.

Soil Test Samples will be taken each spring to motiite soil response.

Estimated cost for amendments of Charcoal, Ceramitade and Peat
@ $.82 per sq foot. Reducing global CO2 and argdartile organic
sustainable soil... PRICELESS.



Sources

Amazonian Dark Earths

Lehmann, Johannes, Dirse C. Kern, Bruno GlaserWifichm |. Woods (eds).
2003. Amazonian Dark Earths: Origin, PropertiesndsgementKluwer
Academic Publishers, Dordrecht, Netherlands

Eprida Home

Site of sustainable producers of
Biochar and Bio-energy from peanut biomass in Gaorg

Explanation

Steiner, Christoph, “Charcoal as Soil Amendments, Research and Praspect
Carbon Negative Energy and Soil Restoratidnited Nations Climate Change
Conference Bali, Indonesia 2007. Excellent Power Point préasam:

Turface Patent site
for Turface. Home page:
http://www.turface.com/sports_fields/index.cfm?deiCMeTndOespECFQINPAO
dbWhxeQ



