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Soil Health 101

Farming in the 2% Century
a practical approach to improve

Soll Health
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Why in 20147

A World population is estimated to be at 9.1 billion by 20"

A To sustain this level of growth, food production will nee
rise by 70 percent

A Between 1982007, 14 million acres of prime farmland
the U.S. was lost to development

A Energy demands

I Increase use of biofuels (53% of corn used for ethanol)
I Increase use of fertilizer (use of Anhydrous up 48%, Urea up

I We need to begin solving the problem gbor soll
health instead of treating the symptoms.
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Soil Health What iIs 1t? =50,

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

I Nutrient cycling

I Water (infiltration & availabllity)
I Filtering and Buffering

I Physical Stability and Support
I Habitat for Biodiversity




['A Macroscopic and A Management activities
# microscopic / / improve or degrade soil
+| organisms health
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Ecologyy
the study of
relationships-between
people, animals; and
plants, and:their
environment.
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The Soil Food Web

mature oak-
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How do these Ecosystem flourisl*%%ﬁs
without human inputs? e

Prairie
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What Functions Do You Expect Ys.:kz”
Soll to Perform?

AGrow Crops
I Infiltrate Water
I Supply Nutrients

AHow does soil perform these functions?
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How does thesoil function? e
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The Soil Food Web

: #j Arthropods
g Sh
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Waste, residue and ‘ - and ciliates _
metabolites from ' ’ . Animals
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microbes.



Gluemakers

ALUQa Ittt | o62d
A Bacteriac stick it to me.
| microaggregation
A Fungic seal the pipes.
I Macroaggregation
A Aggregates are habitat

A Microbes must be fat to make good
aggregates.
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What the SoilFoodwebDoes )"

A Plant nutrient immobilization / cycling
A Creates stable soil aggregates

Water infiltration / retention

T
I Habitat for soifoodweb
:
|
|

Root movement

I Nematode microarthropodmovement
I Alr movement

A Less than .1% of the organisms that live in the soil
have been identified and described.
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e The Battle is Won or Lost Here
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Soll Disturbances that e
Impact Soll Health SOIL
A Physical
I Tillage
I Compaction
A Biological
I Lack of Plant Diversity
I Over grazing
A Chemical

I Misuse of fertilizer, pesticides, manures and soll
amendments
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What is Tillage?

The physical manipulation of the soll for the
purpose of:

A Management of previous crop residue

A Control of competing vegetatiomeeds)

A Incorporation of amendmentgertilizer/manure)

A Preparation of a soil for planting equipment
AWSONBIF GA2Y FT2N F2f 1 a



What Tillage does to the Soif:r:x

A Destroys aggregates

A Exposes organic matter to decomposition
A Compacts the soil

A Damages soil fungi

A Reduces habitat for the Soil Food Web

A Disrupts soil pore continuity

A Increases salinity at the soil surface

A Plants weed seeds



& ¢ K 8h is that no one hasver

advancedn scientific reason fdtJt 2 ¢
t f 2daAKYlFIyQa C2tfte wmdnn

a 2 Bave equipped our farmers with a greater tonnage of
machinery per man than any other nation. Our agricultural
population has proceeded to use that machinery to the end of
destroying the soil in less time than any other people has
been known to do it in recorded histahe

a ¢ Khtef trouble with our farming is that we have concerned
ourselves with the difficult techniques of supplying our farm
crops with new materials for growth, when we could easily
take full advantage of the almost automatic provisions of
nature for supplying plants with complete rations in
secondhand form. We _have made a difficult job of what
should be aneasy v S ¢
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Management Changes Soil Properties unjock the
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& Capacity of Soll to Function EQOET,

62.8% loss
of SOM after
17 yr
intensive
tillage

Forest
SOM =4.3 %
| | 17 yr Soybean monoculture
SOM =1.6 %




Study: Usedependent Soil Propertiesﬁﬁ‘;ﬁ?g
SSOLL

Land uses:
Woodland
Cropland: Conventional tillage, corn-soybean rotation

Wooded Solil: Bulk Densityl.01
g/cm?

50in./hr 1.81bs. N/ac.

Conventional TillageCorn
Soybean: BullDensity 1.40g/cm?

g , )&g 1 ?\’ = .
Dr Cathy,Seglbold M ERQ‘& ~327 N 50in./hr 151bs. N/ac.

L .
o‘E ﬂ ‘A"l l.‘ 4

LLN



Tillage Destroys Soll
Habitat and Reduces Soills
Capacity to Function

o v‘ " , ‘ : I

PHYSICAL DISTURBANGELTIllagege
induces theznativesbacteriatoaconsume.
| soil carbom) byproductds CO CO,.
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JOHN DEERE 510 DISK RIPPER CO2 FLUX DATA
SWAN LAKE TILLAGE DEMONSTRATION AUGUST 24,1994
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TIME AFTER TILLAGE (hours) Reicoskyetal., 1995
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MICROBIAL ACTIVITY
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Effect of tillage on microbial activity e
T L

. Tillage

. _Temperature and : Water

aeration

Which tillage system has more
microbial activity when crops benefit
most from the CO2 and nutrients
released by microbial activity?

No tillage

Soil respiration in NT system
oil respiration in CT system

APR  MAY “JUN “JuL . AUG “SEP
TIME OF YEAR

Havlin et al. (1999)



Biological Disturbance s

I No crop rotation diversity
AGrowing single species or few crops in rotation
ALack of diversity limits diversity of plant root exudates
AHampers the development of a diverse soil biota

I Overgrazing

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



. Reduced root mass

. Increased weeds

. Reduced soll fungi

. Reduced water infiltration

. Increased soll temperature
. Diminished soll habitat




