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Agr'ucultur'al éblls do not h
erosion/runoff pr'oblem 'rhey have d
water. |nf|l1'r'a1'|dn problem. ’
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SOIL QUALITY/HEALTH is

The continued capacity of
the as a

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




E The Soil Food Web

Reer Is complex
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Fungi
Mycorrhizal fungi
Saprophytic fung

"Plants

Shoots and
roots

Org;c—\
Matter R
Waste, residue and @ &
metabolites from .
plants, animals and Bacteria
microbes,
< | Bacteria and
1 Actinomycetes
First trophic Second Third t (10,000,000,000,000)
level: trophic level: level:
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Pathogens, parasites Grazers

Root-feeders



* Macroscopic and __;- W DFE
microscopic O el  Management can
organisms . improve or degrade soil
— [Faen g PP health

— Water ' — Tillage
— Habitat — Fertilizer

sunlight | — Pesticides




Carbon is a “keystone” in nutrient c;«ch?g'

Soil carbon is the w

a “Keystone” for all soil

it physical, chemical and g/

. biological processes . Ll i
R . and properties. ._ '

Dr. D.C. Reicosky, ARS, Morris, MN.
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Management platform




Management Changes Soil Propertiesgi:l“‘:)‘co;;:EEP§

& Capacity of Soil to Function  :ggir,

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 gcr{th{;s
S SOLL

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

Wooded Soil: Bulk Density- 1.01

glcm3
[ VESE ki, :  'w ATy, n .
b4 et *“’"‘ e e ) s ":‘ G N 50 in./hr 1.8 Ibs. N/ac.

Conventional Tillage- Corn-
g *ﬁ‘ ~ Soybean: Bulk Density- 1.40 g/cm3

r \', L4 [} *
,’. ‘\‘ r'g ‘,\If S ) G
bpal Mt

ft? : .50in./hr 15 Ibs. N/ac.




Soil Organic Matter &
Available Water Capacity

1.0 1.9
1.4 2.4
1.7 2.9
2.1 3.5
2.5 4.0

Inches of Water/One Foot of Soil
1 acre inch = 27,150 gallons of water




Soil OM Changes

Table 1.—Soil measurements from Lamar Black’s farm (Millen, GA), 11/15/01.

Treatment Bulk  Aggregate Soil Approx. soil  Moisture
density  stability  Slaking carbon  org. matter’ content
(g/cm’) (%) (class) (%) (%) (&/2)
Long-term 1.40 2d 5.8 1.4 2.4 0.13
cover crop/strip till
Short-term NA 36 6.0 13 2.2 NA
cover crop/strip till
2-year 1.46 12 5.0 0.5 0.9 0.02
conventional tillage
Monocrop cotton 1.58 21 3.8 0.7 | B 0.03

conventional












Protect the Habitat




Tillage Destroys Soil
Habitat and Reduces Soils

PHYSICAL DISTURBANCE Tlllage
induces the native bacteria to consu
] soil carbon: byproduct is CO,.



MICROBIAL ACTIVITY

uméock the

Effect of tillage on microbial activity ggg@%ﬂ
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= . Tillage
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r 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

p Soil respiration in NT system
oil respiration in CT system

: 3 : q ; . | [ T - : n
APR MAY JUN JU AU SEP
TIME OF YEAR

Havlin et al. (1999)



Factor Affecting Respiration

| 4 WATER LIMITING AERATION LIMITING ——I

=110

1 Denitrification ‘ ] Respl ratlon
| E peaks at field
S Eavication I capacity

| 60% of pore
spaces field

>80% pore
space water
filled

Anaerobic

w6 organisms use

1 WATER - FILLED PORE SPACE A .
Nitrate instead

of Oxygen
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Feed the soil 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




Source: Conservation Research Institute
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Costa Rica
150 Plants & Animals
24 Hours - Forest
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Cape Town, South Africa
100 Plants & Animals
24 Hours - Grassland




Build the Habitat




Rhizosphere
Where Roots Meet Soil

Zone of
Concentrated
Biological Activity

e Bacteria

e Fungi

e Protozoa

e Nematodes
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Annual Cropping Systems ;

Missed opportunities for resource assimilation
and dry matter production

Winter cover crop

(mass / time)
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A. H. Heggenstaller, University of Alberta
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Broadcast whlle defollatlng cotton SECREDL:
T T ESOIL

Seeded a multi-species
cover crop mix

e Cerealrye

* Crimson clover

* Hairy Vetch






Protect the Habitat







When solil temperature reaches...

Soil bactena die

100% moisture is lost through
evaporation and franspiration

100 F 15% of moisture is used for growth
85% moisture lost through evaporation
and transpiration

10K 100% moisture is used for growth
J.J. McEntire, WUC, USDA SCS, Kernville TX, 3-38 4-R-12138. 1356
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Soil temps at 1 cm

Bare soil
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