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SOIL QUALITY/HEALTH is

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



b The Soil Food Web
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SOI| IS a lemg Factory
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e Macroscopicand = . 7 [T hale
microscopic W o 77" e Management can

improve or degrade soil
health

— Tillage

organisms
— Food

— Water

— Habitat

— Powered by
sunlight

— Fertilizer
— Livestock

— Pesticides



Management Changes Soil Properties.joc: .
. : : SECRETS
& Capacity of Soil to Function ESOTT

62.8% loss
of SOM after
17 yr
intensive
tillage

Forest

SOM=43%"
17 yr- Soybean monoculture

SOM =1.6 %'
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Study: Use-dependent Soil Properties i
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Land uses:
Woodland

Cropland: Conventional tillage, corn-soybean rotation

Wooded Soil: Bulk Density- 1.01
glcm3

50in./hr 1.8 Ibs. N/ac.

Conventional Tillage- Corn-
Soybean: Bulk Density- 1.40 g/cm?3
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Soil Organic Matter &

Avallable Water Capacity

1 1.0 1.9 1.4
2 1.4 2.4 1.8
3 1.7 2.9 2.2
4 2.1 3.5 2.6
5 2.5 4.0 3.0

Inches of Water/One Foot of Soill
1 acre inch = 27,150 gallons of water
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Protect the Habitat




Tillage Destroys Soil
Habitat and Reduces Soils
Capacity to Function " %
s TR .;'—\'#‘ o N
PHYSICAL DISTURBANCE: Tillage

.o induces the native bacteria to consume
A\ soil carbon: byproduct is CO,.
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MICROBIAL ACTIVITY

, Temperature and :

u-njoc k the

Effect of tillage on microbial activity  sgegirs

SOLL

. Tillage

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
Zoil respiration in CT system

APR  MAY “JUN TJUL . AUG | " SEP
TIME OF YEAR
Havlin et al. (1999)



Factor Affecting Respiration

| e WATER LIMITING |=— AERATION LIMITING —I

* Respiration
peaks at field

T Peakation 4 capacity
e 60% of pore
spaces field

« >80% pore
Space water
filled

e Anaerobic

10 40 50 &0 ra OrganlsmS USG

1 WATER - FILLED PORE SPACE : 2
Nitrate instead

of Oxygen
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Feed the solil diverse food
(carbon)




Diversify with Crop Diversity

Plants interact with particular microbes
— Trade sugar from roots for nutrients

Microbes convert plant material to OM

Requires a diversity of plant carbohydrates
to support the variety of microbes

Lack of plant diversity will drive system to
favor some microbes more than others



'Ecological Architecture:

Source: Conservation Research Institute
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Broadcast while defollatlng cotton %‘gﬂfs
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Seeded a multi-species
cover crop mix

e Cerealrye

* Crimson clover
e Hairy Vetch







When soil temperature reaches...
Soil bacteria die

100% moisture is lost throngh
evaporation and transpiration

100 F 15% of moisture is used for growth

83% moisture lost throngh evaporation
and tramspiration

O T0F 100% moisture is used for growth

J.J. McEntire, WUC, USDA 5C 5, Kernville TX, 3-38 4-R-12138. 1926
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