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S Manage Soil Microorganisms for Healthier Soil

By: Darrell Smith, Farm Journal Conservation and Machinery Editor

Manage soil microorganisms to pave the
so I L H EALTH way to healthier soil and higher yields
A A You till (or don't till), manage drainage and
|} apply lime or fertilizer to grow higher yielding
crops. But that's the result, not the motivation.

The reason you take those steps is to make your
soil healthier by improving the habitat for
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recycling its nutrients into forms your crops can use.
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Explore the Science of Soil Health
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Why in 2016?

World
population
is estimated
to be at 9.1

billion by
2050

To sustain this
level of
growth, food
production
will need to
rise by 70
percent

Between 1982-
2007, 14 million
acres of prime
farmland in the
U.S. was lost to
development

Energy demands

* Increase use of
biofuels (40% of
corn used for
ethanol)

* Increase use of
fertilizer (use of
Anhydrous up
48%, Urea up
93%

e Phosphorous is a
finite resource




Soil Health What is It?

The continued capacity of the soil to function as a vital
living ecosystem that sustains plants, animals, and
humans

e Nutrient cycling

e Water (infiltration & availability)
e Filtering and Buffering

e Physical Stability and Support

e Habitat for Biodiversity (90% is mediated by soil
microbes)
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The study of
relationships between
people, animals, and
plants, and their
environment.



How do these
Ecosystem Flourish
Without Human
Inputs?

Prairie
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Characteristics of a Stable Ecosystem

Farm or
Ranch
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Understands Soil Function ! Does Not Understand Soil Function!
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Soil Disturbances that Impact Soil Health

e Compaction

| o il
Physical - oet J

Biological

e Lack of Plant Diversity
e OQver grazing

e Misuse of fertilizer,
Chemical pesticides, manures and soil |
amendments p—




What is Tillage? m

e Management of previous crop
residue

' The physical * Control of competing
| manipulation vegetatlon.(weeds)

£th i1 £ e Incorporation of amendments
il alae (fertilizer/manure)

the purpose ¢ preparation of a soil for

' of: planting equipment

e Recreation for folks who don’t
fish or
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What Tillage does to the Soil

N\
‘ Destroys aggregates

. Exposes organic matter to decomposition
{

Compacts the soil

|
' Damages soil fungi
|
‘ Reduces habitat for the Soil Food Web
[
‘ Disrupts soil pore continuity

‘ Increases salinity at the soil surface
V4



JOHN DEERE 510 DISK RIPPER CO2 FLUX DATA
SWAN LAKE TILLAGE DEMONSTRATION AUGUST 24,1994
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Management Changes Soil Properties &
Capacity of Soil to Function

N

Ll 17 yr- Soybean

Monoculture SOM = 1.6




USDA
Biological Disturbance —

> No diversity in the crop rotation
> Growing single species or few crops in rotation

> Lack of diversity limits diversity of A

plant root exudates

> Hampers the development of a &=
diverse soil biota

cQvergrazing

> Plants are exposed to intensive grazing for extended
periods of time, without sufficient recovery periods

> Many pasture have single species grasses
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Soil Health in pasture systems




Overgrazing: another source of disturbance




Diversity of

roots In nature

"

2. White False Indigo
10. Praiie Coedgrass

7. ndangrass
8. Showy Sunflower

5 Lnthe Blusstem
6.Black Eyed Susan

2 Big Bluestem
4. Pale Purple Coneflower

1. Pralde Dropaseed

2. Praide Dock
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Chemical disturbances:

- Over-application of
pesticides, fertilizers,
amendments & manures
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Paradigm Shifts -

Paradigm shift #1 Stop treating the symptoms of
dysfunctional soil; solve the problem of dysfunctional soil.

Paradigm shift #2 Restoring soil function can be
accomplished without going broke.
> Apply basic principles of ecology to create quality habitat.

Paradigm shift #3 Conservation practices do not restore soil
health, understanding soil function restores soil health.
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Managing for Soil Health

Keep the soil armored with plants and plant residues
Minimize disturbance of the soil

Maximize diversity of plants

Keep living roots in the soil as much as possible
Incorporate livestock into the cropping system

Create the most favorable habitat
possible for the soil food web



Soil Health Is Understanding How the Solil is
Designed to Function and Managing it Accordingly




