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The Current Situation



Increasing Temperature

Temperature Anomaly (°C)

Hadley Center/Climatic Research Unit
NOAA National Center for Environmental Information
Japanese Meteorological Agency

T 1 1 1
1940 1960 1980 2000




Millions

Increasing Temperature

1979

km?

7

Arctic Sea Ice Area

——
= = ’%‘w" >
. y

l
Fa )1‘ e

| o
i} i

§
e
¥

g e
1@8? 1990 1995 |

o
§ -
4

20008 2005 2010

2015



Increasing Drought

Mean of Differences in Number of Drought-Months
Relative to 20th Century Baseline for the 99 U.S. Subbasins
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Increasing Heavy Precipitation

Extreme 1-day Precipitation Events
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Loss of Soil Organic Carbon (0-15 cm)

Alboll . . Anderson
Andept . . Wood
Aqualf . . Sharpley
Aquoll . . Dormaar
Boralf . . Newton et al.
Boroll . . Dormaar

Fluvent . . Haas & Evans




Addressing these Challenges with
the Principles of Soil Health
(USDA-NRCS)

Keep the Soil Covered as Much as Possible
Disturb the Soil as Little as Possible
Keep Plants Growing Throughout the Year

Maximize Plant & Animal Species Diversity



Key Soll Health Practice: No-Till




Improving Soil Health
Soil Organic C (Mg/ha)

Paleudult : : Terra et al.

Hapludoll : : Karlen et al.

Argialboll : : Yang & Wander

Haplustoll : : Elliott et al.
Haplaquoll
Paleudalf : : Blevins et al.

Argiudoll : : Varvel & Wilhelm
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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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Georgia studies — Typic Kanhapludults
Franzluebbers (2010) SSSAJ 74:347-357




Key Soil Health Practice: Cover Crops




USDA-SARE, CTIC Survey

2012 Corn Yield Drought States
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Tillage & Cover Crop Impacts on
Infiltration Rate

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

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

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)
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Tillage & Cover Crop Impacts On
Soll & Nutrient Losses

(Ibs/aclyr)

CT Cotton 3.07 : Yoo et al. (1998)
NT Cotton 1.25
NT Cotton : 0.50

CT Corn : 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

Wyland et al. (1996)
Rye Ritter et al. (1998)
Ryegrass Martinez and Guirard (1990)

Winter Wheat Kladivko et al. (2004)
(and reduced

fertilizer)
Rye Kaspar et al. (2007)

Rye McCracken et al. (1994)
Hairy Vetch McCracken et al. (1994)
Rye Staver and Brinsfield (1990)
Rye Staver and Brinsfield (1998)

Rye Rasse et al. (2000)

Rye Strock et al. (2004)



AN ACTION PLAN FOR SOIL HEALTH 1. Research

2. Measurements

3. Economics

4. Communications
& Education

5. Policy

SOIL HEALTH




Thank You!

soilhealthinstitute.org
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