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What Does
Healthy Soil
Look Like?

Minnesota Biochar
Summit

June, 2023




What is soil?

“Overburden.”

-
ZUSGS
ience for a changing world

- Typical Geologist

“Borrow”
- Typical Contractor

“Dirt”
-My Aunt
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* Mineral (45-49%)
* Organic Matter

(1-5%)
. Solid

Water Materials
* Air

Soil Composition
Photo Credit - The Soils Academy
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What is soil?

“The unconsolidated mineral or organic materialon the

Immediate surface of the earth that serves as the natural
medium for the growth of land plants.”

- Soil Science Society -
Sail

Science
Society of America
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What is healthy soil?

“...the continued capacity of soil to function as a vital

living ecosystem that sustains plants, animals, and
humans.”

- US Department of Agriculture l__l_S/DA
=
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Black “Dirt”
Photos: McDowell SWCD (North Carolina); David Bauer
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What is healthy soil?

Habitat!

Slide of soil microbes
once the mineral and
organic matter was

removed.
]

Science
Society of America




e Structure means
pore space

e Room for roots,
room for water,
room for microbes

« Compaction
destroys
structure.

Healthy soil has Soil Structure
Photo - Ontario Ministry of Agriculture
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* Organic Carbon

* Permanent

* Roots contribute
to organic matter.

 Soil microbes
contribute to
organic matter.

Healthy soil has Organic Matter
Photo - NRCS Indiana
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« (Good structure
means water can
get to the plants.

 QOrganic matter
helps retain the
water.

* Water assists
microbes in
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Healthy soil has Water

Photo - Farm Management Website

“\ ALLIANT



SR NRCS Conquest of the Land

. Drought in the me=—are through 7,000 Years
1930s.

* Agriculture did not
protect topsoil.

* Congress created
the Soil
Conservation
Service

* Lowdermilk study

Dust Bowl’s Legacy
Book available through NRCS (digital) and Amazon (hard copy)
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Soil Genesis




e Parent Material

e Climate

* Biota

* Topography
* Time

What Makes Soil?

Photo - University of Minnesota
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Sotl Parent
Materials

B Till/Bedrock
B Loess

B Lacustrine
W Outwash
Clrin




What can we do in two weeks?

* Parent Material - We can amend, but usually inherit
* Biota — We can mimic, but usually inherit

* Topography — We cannot control

* Climate — We cannot control

* Time — We cannot control
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What can we do in two weeks?

e Start with the best parent
material we can for microbe
habitat (including amendments)

e Use mechanical to create
structure

* Use plants to maintain that
structure

* Photo — Soil Health Africa
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Soil Prep & Temporary Help

* Tillage * Macropores from
tillage collapse in 3-5
years, need roots to
hold open the pores.

e Compost
* Fertilizer

* Inoculants * Microbes and nutrient

* Water cycling replace the
need for fertilizer

* Amendments can help.
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» Parent material
amendments helps
soil microbes.

* Biochar gives
structure

* Biochar holds
moisture

* Biochar gives habitat

Parent Material is key
Photo of biochar - International Bamboo and Rattan Organization
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Compost Topdressing Study (biochar companion)
October 16, 2021
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After One Year
October 10, 2022
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* Has organic matter

Has soil structure

Habitat for microbes

 Biocharis an excellent soilamendment for soil health

What does healthy soil look like?
Photo - NRCS Indiana
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