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y * Soils: diverse, deep, and in danger

'Y ° Soil Health: a framework worth pursuing?

« * Including residuals in the soil health
“awakening”
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Biologit‘.a.‘l Diversity

Fungus traps a nematode
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0|Is are (can be) dee\p/ '
« OUr impacts can be deep, too';\
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Soil Profile Transformatlon after
50 Years of Agricultural Land Use

Despiie a Large body of schentific rescarch Bal shows Bal solls chamge on
relalively short limse scales under differenl munagement regimes, <lasical
pedelogical Seory stales Bal we hould expect these changes 1o ecour only
o B werface few centimelers and thal Bey are not of adequale magnitode lo
sugies! fundasoenial Chumges in pedon chasacler over shorl petiods of time. In
Ll raredy, do the scieninty Bl make these comparisons report on sy prop-
erlbes decper Bum 10 8o 45 cm s B soll prodile. With this sbady, we evaluate
soll tramsformeation 1o a depth of 150 cm after 50 yr of Infermbhve row-crop agri-
culhimal Lind sne I 2 femperale, bumid, conlinental climale (lowa, Unitled
Stales), by reampling siles thal were initlally described by the Uniled Stales
soll survey between 1941 and 1961, We find that, Sheouh apricullacal land
e, buenans are aocberaling soll formation and ramnsformation (o 3 depih of
100 cm or moee by acovleraling eronion, sedimentalion, ackdddic alion, and min-
eral weathering, and degrading wil strctiee, while devpening dark-colored,
organscmalier ich sunface horizoms, bransdocaling and acowmulaling o gank
maller deeper i the soil profile and lowering B waler Lable, Some of these
Changes <an be comidered posiive impeovements, batd mam of these Changes
muy hunve negalive effects on the solly” fulure producBive capacily,

Hara & arnduanzaracd mangzaniizrous soll, Waryland

Mdwecdveenn UK wsl crvans ¢ 2T




Soils

e Abiotic components
e Biology

e Functions- ecosystem &
agricultural service
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o Soil itself
Deep ¢ Human effects
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¢ Ecosystem service
In Danger = provisioning
| = e e Agricultural productivity




Soils in Danger = Soil Quality

Aggrading

Sustaining Management

Soil Quality

T, ———
baseline Time

Fur 2 Coscevmanlaatos of dveannc sodl asabiy seads from thoe 20r0 (To) Adspoed Dom Sevbold et al . 1998

From Karlen et al 2008

“The capacity of a living soil to function... to sustain plant and animal
productivity, maintain or enhance water and air quality, and promote
plant and animal health.” —Doran, 2002




Soil Quality ~ Soil Health
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Farm productivity

o] Ecosystem services
& resilience

Did you know that farmers and ranchers can actually
restore the health and function of their soil? As they do,
they re also making their farms more productive, profitable and resilient

— and they re improving plant health and wildlife habital — all while

Keeping our water and air clean

<9\9 They re growing hope in healthy soil. %\
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wnind™ W81 Health- easy to understand?

Human health:

* A holistic concept

* Baseline “indicators” vary among people
- e Strongly influenced by “management”

W aed

"é& * Strongly influenced by “microbiome”
~"% flk ¥ * Negatively affected by toxins

~ -

b

kQ&LEk Soil health:

v * A holistic concept
SOLLS . Ba.sellne indicator” values vary among
soils
Strongly influenced by “management”
Or Q Strongly influenced by “microbiome”
Negatively affected by toxins/
contaminants

Yet still kind of elusive.




The three-legged stool of soil health




Carbon transformations
Nutrient Cycles
Soil structure maintenance

Regulation of pests and diseases

“How can we assess soil health?*
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How can we manage sml health’?



How can we assess soill
quality/health?

Soil Quality Assessment: Past, Present and Future

Douglas L. Karlen'*, Susan S. Andrews®, Brian J. Wienhold® and Ted M. Zobeck®

ABSTRACT INTRODUCTION

Soil quabity assessmant may be one of S most Comtenmous topies The concepts of soil quality, soal health, and soil

SVRE CUNEAS by Wha ST SNAROR MOUNNEIL DUt SRJREWN . 0 quality health  assessment are  lhughly  comtentions
examene the hastory, peesent staton, and potential for wsing sl - -

quality sssesstnent 25 & 100l 10 mousor soul plysical. Chenncal. amd within the soil science community, because many

“If you don’t measure it, you can’t manage it.”*

*but is what we’re measuring meaningful?



Symptoms of unhealthy soil:
Soil CruS'ting

Ecosysfe"m seryices not provided
Agro-ecosystem services stunted




ol cb'mpactin
(symptom & cause...)







Erosion




Farming can be really tough on soil




Usmg e basellne example

:







YOu e Mare: Morme [ Soll Meal® | Sof Mealth Assenamant n D é a
Stay Connecled

Soil Meath

SO Health - Home
Sodl Biclogy
SOH Health Assessment

504 Health Management
Resources & Publications

Dig Deeper. Leamn More

* SOf Meath LRerature

o SOt Qualty Indk aor Sheets
» SO0 Hearh for Educancrns

» Sod Heath Caras

* Sof Qualty Test K

Soil Health Assessment

Soll Baalth 1 an sssesiment of how wall 3ol perforrms Al of s fuscticns now
8 howm those functions ae Dang preserved for future use. Soll health Gnnet
be Setermined by measuning only rop vield, mater quality, or any ather single
putcome, Soll health carnct be measured Srectly, 50 we evaluate nScators

» SoF Qualty Indicator Sheets

Indcatory are measurabile progertios of 108 or plasts that provide clum about
how well the sol Can furction., Indictons can Be physal, chemical, and
DRlognal Progenties, proCedses, of A ACLOrstics of sods. They can 380 De marpdological or visual features of pla

Usefl noCatons!

» A0C 0%y 1O measure,

= measure charges In sl functions,

» ncompain chemical, blological, and physcal properties,

* e Moessilie 10 Many uiers and appicable 1o field Conditiens, md
> wre sersithve 10 vartons n dimate and masagement

Indicators cam be asessed by gualitative or quartEative techrigues. &R er measurements are collected, they can
evalusted by locking for patterms and comparing rewlts to rmesscremmects taken ot a dfferert time or feld,

Indicator Examples and Relationship to Soil Health



Cornell Soil Health Assessment

Nutrient cycling

Soil structural
maintenance

Carbon
transformations

Disease and pest
resistance




Haney Soil Health Test
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Parameterization of models--reglonal

Baseline for a farm/field

i Aggrading

Fertilizer recommendations?

Sustaining

Recommend other

" Degrading

management practices G
— Cover Crops e —————_—
— Reduced tillage

— Residuals
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Cover crops “’S‘&‘ml{-—-\

* Maximize photosynthesis- carbon capture

* Provide living roots for microbial associations, carbon
storage and aggregation

* Prevent erosion

* Capture nutrients
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Downsides of;cover*

* Growing time & ﬁeld space
e Can only recycle what’s there (other than N) "“‘«' ',
' ?"-.:'- Resndue management v




1 H Ph u f Domini
Residuals and.Soil Health o e e ater

Reclamation District of Greater

Qart branding, part saencg Chicago




How do organic residuals affect:
., O "

Carbon transformations

Nutrient cycles -
p— 8 All together!
Soil structure maintenance

Regulation of pests and diseases?

—/




Occurrence

Biosolids
Sludge
Residual
Compost
Paper mill
Cover crop
Tillage

No-till

Compiling this information is a huge job.
| didn’t do it for this presentation.




How can residuals complement other
management practices?

Reduced hllage & no tﬂln-
Synergles Wlth cover. crops?

.

. - ‘ ‘ e .
— { ‘. e
- '* D - ~ N
- - .
- '-12 . ~ Y
» 9 ‘.




- | - P oo
' ‘nﬁ]qgsguﬁry@.gmall.com




