SOIL QUALITY TWENTY YEARS LATER: LES!
LEARNED AND TO BEARNED

Presented at FERTBIO Conference
In Goiania Brazil
October 17, 2016

Douglas L. Karlen, Research Soll Scientist
USDAARS, National Laboratory
for Agriculture & the Environment (NLAE)
Ames, lowa, USA



Presentation Overview
u My personal soil health timeline

u SO what is soil health-is it a new concept?
u Why should humankind be concerned?
u Lessons related to soil health assessment

u The Soil Management Assessment Framewor
(SMAF) and how it wokk

u Current and future soil health activities
u Summary and Conclusions



My Personal Soil Health History

u Recent reflections have revealed that my passior
for soil health began when | was a teenager.

THE SOIL

7//A7' WENT 70 TOWN --

RACHEL
CARSON

Author of THE SEA AROUND US

UAS a rcaisgudr the soilGo that it can take care of
usO became the focus for my



My Soil Quality Timeline
Pre-1970 & Yaalon Bidwell, Hole, Jenny & many others discussed effec
of humans on soil formation

1977 O Warkentinand Fl et cher endorse Al e
develop SQ criteria for intensification of agricultural production

1991 dLarson and Pierce provide an initial definition of soil quality

1994 d Karlen & Stott publish an assessment framework in SSSA Spe«
Pub. #35; Karlen et al. use 0SM;
articles in Volume 31 (149167) and Volume 32 (313327)

19950Canada published oOHealth of

1996/97 0SSSA publishes 6Met hods of
Karlen et al.SSSAJ 61:410

2004 6 Andrews et al. publish SMAF framework in SSSAJ 68:194852

2006 0 2010 dSoil quality sampling and analysis occurs within 17 ARS
NRCS Conservation Effects Assessment Project (CEAP) watersheds

2011 O presentdSMAF used to assess sustainability of bioenergy
feedstock production; Soil Health Partnership; Soil Renaissance Projec



So Whatis SoilQuality (SQ)/Soil Health (SH)

Ul t s defined as: The con:
function as a vital living ecosystem that sustains
plants, animals, and humans.

Ul tos I mportant for guidi
decisions so that the fragile resource protecting us
from starvation is sustained for future generations.

Ul tds characteri zed as a
supports macre and microorganisms, nutrient cycling
and physical properties needed to provide the basic
necessities of life-food, shelter, and wateando
perform functions required to produce food, feed, fiber
and fuel.



Why Solil Health Instead of Soil Quality?

a Only "living" things can have health.

u Viewing soil as a living ecosystem reflects a

fundamental shift in perception and management

u Soil is not an inorganic growing medium, but rather a
dynamic resource teaming with billions of microbes tha

are the foundation of an elegant, symbiotic ecosystem.

o Soll is an ecosystem that can be managed to provide

multiple soil functions
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As Plato in 2500 BC hadCritias Proclaim--

oOoWhat now remains of the fo
skeleton of a sick man, with all the fat and soft earth having
wasted away and only the bare framework remaining.
Formerly, many of the mountains were arable. The plains tha
were full of rich soil are now marshes. Hills that were once
covered with forests and produced abundant pasture now
produce only food for bees. Once the land was enriched by
yearly rains, which were not lost, as they are now, by flowing
from the bare land into the sea. The soil was deep, it absorbe
and kept the water in the loamy soil, and the water that
soaked into the hills fed springs and running streams
everywhere. Now the abandoned shrines at spots where
formerly there were springs attest that our description of the

| and is true. o
Hillel (1991). Out of the earth: Civilization and the life of the soi



So Why Should We Worry about Soil Healtf

Sustainability Means

Economically viable
Environmentally sound
Socially acceptable

Soil Resources are
Crucial for Sustaining
Human Civilizations



https://www.agronomy.org/about/agronome/soil

But, Inappropriate Soil Management Still Exists

Photos from the NRCS
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Row crops on steep &
slopes that are tilled &

Excessive stover
harvest plus tillage

A continued love for g
moldboard plowing &
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Recent Government, NGO, & Private
Industry Investments sayo YES!
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Solls Have Many Different Critical Functions

Sustaining Biological Productivity

Storing & Cycling Nutrients

Regulating and
partitioning soil
water

Filtering and
buffering

Providing Suitable Habitat

for Soil Organisms Providing an Englneerlng Medlum



Soll Functions Are Influenced By:

i INHERENT FACTORS

u Which reflect basicsoilforming properties: climate
topography, parent materialyegetation & time

u Generally reflected ithe NRCS.and Capability
Classes

i DYNAMIC FACTORS

i Which reflect the current soil status & /or condition

u Influenced by current management decisions & pasit
land use

i ASSESSED USING Indicators to determine the
health of our soil resources



Soil Function Indicators Should:

u Correlatewell with ecosystem functions

u Integrate soil physical, chemical, and
biological properties & processes

u Be accessible to many users

u Be sensitive to management & climate
u Be components of existing databases

a -Doran and Parkin, 1996



Developed the SMAF to Interpret Indicators

u SMAHs an acronym that stands for thesoll
ManagementAssessmentHamework

o SMAF is not a moded It is a framework,
intentionally developed to benighly adaptable

u SMARequiresmeasured or expert opinion
data that is interpreted using scoring curves

u The data and scoring curves should reflect
performance of one of more critical soil
functions



The SMAF Framework

Management Goals
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SMAF Began to Evolve in 1989




The Initial SMAF Evaluation was for Bioenergy Feedstoc
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SMAF has been Used for Landscape Studie




