ENRICHING SOIL, ENHANCING LIFE
D01 HaalithaiistE gk Health

O ) :
Ly ST

e R e £ e

Steven R. Shafer, Ph.D. SOIL HEALTH
Chief Scientific Officer T



SOIL HEALTH

Mission
Safeguard and enhance the
vitality and productivity of soll

through scientific research and
advancement



Roles of the Institute

|dentify research & adoption gaps

Build research/implementation strategies and
corresponding networks/synergies

Obtain funding to strategically address gaps

Administer accountable, transparent, and technically
proficient grants program

Ensure impact of investments
Incorporate research results into educational materials
Enhance partnerships to increase tech transfer and

adoption
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Agricultural Sustainability

is defined by four generally agreed-upon goals:

Satisfy human food, feed, and fiber.needs, and
contribute to biofuel needs.
(Produce what we want to produce)

Enhance environmental quality and the resource
base. (Protect the foundation-on which it rests)

Sustain the economic viability of agriculture.
(Provide economic incentive to. keep doing it)

Enhance the quality of:life for farmers, farm
workers, and society asa whole.
(Support the societal framework that enables it)

Toward Sustainable Agricultural Systems in the 215t Century.
National Research Council, 2010.




Soil health represents a framework
that integrates many aspects of

* Managing soll

* Managing other natural resources
* Advancing sustainabillity




Soil Health and 4R Nutrient Management
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Soil Organic C (Mg/ha)




Bermudagrass pasture
0-6 cm depth, n = 954
Tall fescus paslure
0-30 em depth, n = 232
Cropland

0-15 cm depth, n = 90
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Soil Organic Carbon (g kg™')

Georgia studies — Typic Kanhapludults
Franzluebbers (2010) SSSAJ 74:347-357




Tillage & Cover Crop Impacts
On Water Infiltration Rate

15 NT Winter 182% Increase with Blanco-Canqui et al.
Wheat-Sorghum Cover Crop (2011)

11 NT Corn 164-462% Increase with Steele et al. (2012)
Cover Crop (different
sites & years)

11 NT Wheat- 132-194% Increase with Stone and Schlegel (2010)
Sorghum-Fallow No-Till

NT Corn 165% Increase in No-Till TerAvest et al. (2015)




Northern Mixed Grass Prairie
Cheyenne, WY; 1982-2003

Ganjegunte et al. (2005)




Tillage & Cover Crop Impacts
on Soil & Nutrient Losses

(Ibs/ac/yr)

CT Cotton 3.07 : Yoo et al. (1998)
NT Cotton None 1.25
NT Cotton W. Wheat 0.50

CT Corn None : Langdale et al. (1985)
CT Corn W. Rye

CT Corn None : Klausner et al. (1974)
NT Corn Ryegrass

CT Wheat None

NT Wheat Rye/Alfalfa

CT Corn None : Angle et al. (1984)
NT Corn Barley

NT Soybean None : Zhu et al. (1989)
NT Soybean Chickweed

NT Soybean C. Bluegrass

NT Soybean D. Brome




Cover Crop Impacts on Nitrate Leaching

Rye
Rye
Ryegrass
Winter Wheat
(and reduced
fertilizer)
Rye
Rye
Hairy Vetch
Rye
Rye
Rye
Rye

Wyland et al. (1996
1998
1990

Ritter et al.

Martinez and Guirard

(
(
(
(

)
)
)
)

Kladivko et al. (2004

Kaspar et al. (2007)
McCracken et al. (1994)
McCracken et al. (1994)
Staver and Brinsfield (1990)
(1998)

(2000)

(2004)

Staver and Brinsfield (1998

Rasse et al. (2000
Strock et al. (2004




Primary effects

Secondary effects

Subsequent effects on the soil system

Environmental effects

If added to soil
surface as mulch,

- protects soil surface

from solar energy

Increased
butfering
capacity

and rain drops

Coarse organic
matter porticies
loosen soil,
provide macropores,
channels, ete

Plant and
animal
residues and
wastes added
to soil

As food source,
increases soil faunal
and microbsal
diversity and actvity

Enhanced
microbial
functions such
as N fixation,
decomposition,
elc
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soil temperature
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night, in winter
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———
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Less of some
pesticides may
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Moere of certain
pesticides may
be needed

[ Better aeration

exchange

p 516 in: Brady & Weil, 2007.
The Nature and Properties of
Soils, 14th ed.
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AN ACTION PLAN FOR SOIL HEALTH

SOIL HEALTH




