


> DEPENDS ON WHO YOU
ARE:

o Farmer: Highly productive,
sustainable media for
growing crops

o Naturalist: Soil in ecological
pbalance with the landscape
and environment

« Homeowner: Substance
that offers building
foundation, waste disposal,
gardening opportunities




> Inherent properties > Management

o lexture o lillage intensity

o Organic matter o« Compaction

o AgQgregation o Organic additions

o Water holding o S0Il test and pH
capacity . “Artificial” drainage

» Drainage » Residue

o Bulk density management

o llOpoOgraphy. o Microbial activity.

» Climate o Salts
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> INFLUENCED BY

o Organic matter and
organisms

o lexture
o Rotation
o lillage
> IMPORTANT FOR:
o A€ration

o \Water relations
o Productivity (Tilth) .
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Crop residue cover
Soil test measurements
Nutrient availability

Structure and
aggregate stability

Water relationships
Temperature
Soll biology
Compaction




SIURENCE GROI =S P
INVERACTHSAVINFOIHERIFACITIORS

> Erosion

> Soll temperature

> Conserves moisture

> Soll physical
properties

> Carbon and nutrient
cycling




> Reduced tillage
solls have higher

surface bulk density ., INGNGGGSEE
FEgEE e g
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> Short-term response ¢ *
to occasional tillage .,
> Traffic management e

critical
. Effect of periodic plowing
> Subsoiling response On soil bulk density (0-3 in.)

. . . Pi 1., 1994
is likely: site SeEEe
dependent




COMPAGTIONAFFECTS SOILL
QUAILITY.

Compaction affects the soil
- structure
- porosity
- aeration
- strength

Plant growth affected
- root growth
- nutrient uptake
- water utilization



N AVAILABILITY IS DECREASED IN REDUCED TILLAGE:

> Lower and slower mineralization
> Greater immobilization

> Volatilization of ammonia from surface urea
and urea-containing materials

> Potential for increased denitrification

> Higher supplemental N rate for >50% corn
residue recommended (30 Ib N/a)



1. Organic matter 6. Drainage
2. Crop appearance /. Soll structure
3. Earthworms 3. Soll pH
4. Erosion 9. Soiltest P
5. Tillage ease and K
10. Yield

P



ASSESSIINGISOILE@UALNNA

> OFTEN SUBJECTIVE:
o SoIl Health?
o« Smell, feel, look, taste?
o SoIl Quality Index

> MORE QUANTITATIVE

e Chemical

pH, O.M., nutrients
o Physical

Structure, bulk density
o Biological

Respiration, microbial
biomass

o Integrate factorsinto an
Index




Soil Quality Assessment Worksheet

Pennsylvania

Field 1D Dhate
= Ser nsiruciions of oiher side of thiz sheel
Indicator Deseripiinng Y Rating Commenis
Ctnmtl [H=11F) Medinm (4-T) Pawsr {1-3] Caoind Ml Fuar
Mellow: Pliable: Crumbly; Frmic Some lange clods; Hand dense chunks; Tight; Mo

Eoil Tillk
T

Clonls easily broken apart by Lillage

Clonls cim b broken apart by 1illage

structune; Dillscult 1o break apart by
Lillage

Compaction
T

Latnle resastance to penelration by

Somer resElance W peneimalion by

High resislanee o penetralion by

aml

Dirainage

Can gt micr The Feld soon atlera

rdim

dy = soil prishe, showial, wine Nag,, tillape | soil probe, shosal, wime Dag, Gillage soil probie, shovel, wine Nag. tillage
miplemenl, ebe; Mo hand pan mplemnenl, @l miplenenl, @l Hand pan presient
Waler Sl drving well aller raing Lintke or Water drains slowly with o Water pomds or rung oIl folkvwing
Imfiltraticom o poaling or ol fellowing mm: | ponding mosl rains Lomp wail o gel on Che

ekl followmg rain; soil surface

Cruslsd

Ersim

Mo gullies or visual evidence of

Somez visual signs ol enosiong

Oibwions spns of erosion; Muddy

worm holes, #1c)

worm holes, @lc)

N erision; any runodl thal ooours is Cloucly rumd] rumill; Shalkew wopsiil; Subs=inil
pemerally clear; Deep lopsivil showimg al The surfado:
Burface Sl surface coversd year rouml: Som resiclue or vegelalion presenl Lattle i mis s cover; Bare sodl for
Cover Latle bare soil; Diense $od or ofher bt gl surfice moel complalely mch ol the vear
i wigerlation; Hesvy, well distributed coversd. Bare sodl durimge part of The
regildue presenl WisIr
Eoil Life Sens ol earthwonms and olher soil Chozasional signs ol cartbwomms amd | Mo visible signs ol earthwonms and
"i‘ Bile commne Wrms, Wonin cagls, plhazr goil Life, (Worms, wiorn casls, il soil Life, (Worms, wiorn casis,

worm holes, lc)

Eonl Orrgamic

[Dark color; visthle onganse matenal;

Pdiedivin ongamic maber soil Tes

Light aodor; Mo visible onganic

Melal b Earthy sl high onganie malker malerial in soil; Mo el Low

- il birsl Crganic malier sodl les

Plant Healthy unidirm plant growih Flant hemlth varies; Incomgiglent Spolty, uneven crops; Planis
Girowlh Comsigtent good yiells: Crops redast | yrelds Crops somewhal resastant o | unhealthy: Consisteally poor yiekl:
bl glress, such as dnoughl Slress Crips susceplible L shress

Pliand Bonsls

Fohust, large, deep, well digpirssd

Fiwils present in profile; Soms:

Firw or no rools presenl; Bools

. ol $vabemy; Mo obviows restriclion migshapen nools Some restriclion o | shorl, ooarss, wol unilonmly
Loy ol growih; Many line rools il grovwth liginbuled; Bools growing
sibeways; Obvious reslnclkns
Cithe

Best Assemed: KD = Anytime: > = with adequate molsiure; & = alfter rain; #= during Erowing seasom




> THREE STEP PROCESS
o Indicator selection
o Indicator interpretation
o Integrate into a SQ Index

. SPECIFICATIONS T —

» Indicators must relate to
soll'function and be
sensitive to. management

« Must be applicable over a
range of soils and
climate ' e

o Represent soil chemical,

physical'and biological Whistling Straits — 9! Green
Properties

o« Can be applied to a 7\
number ofiland uses [ ,



(Select four to eight)

AGRICULTURAL MANAGEMENT GOAL

Crop \Waste Environmental

Production Recycling Protection
Soil pH Soil organic C Slope
Crop residue Drainage Soil Test P
Tillage intensity Microbial activity Soil metal content
Soil test P and K Texture Texture
Water availability Depth to restriction Drainage
Bulk density: Aggregate stability Landscape position

(S




> Indicator score from
research based
algorithms

> Relatively similar over
Solls and climates

> Soll Quality Index

SQI =Sum Scores x 10
n

200 300 400
Soil P (mg P kg soil")




|159%4
B1995 Effect of tillage management

2ROV 0 two lowa w

o awatersheds
year 0.002

wSs 0.04

WS-2 (conv. till) WS-3 (ridge till) yrx WS 087

Watershed

8 cont. sm . grains

Effect of tillage management i
In SE USA 2-Way ANOVA
Source p-value

system 0.008

Index Outcome

tillage 0.94
sysXtill 0.91




> Soll Conditioning Index (SCI)

Model that predicts the impact of adjusting
rotation, tillage, and other management on soll
organic matter

Assumes SOM Is a major indicator. of solil
guality

Impacts erosion and is related to C
seguestration

Calculated within RUSLE?2

Scaled from -2 to +2

Goal'Is to plan'to increase SCI//,_:—a



> Going are the days of measuring residue
> Soll Tillage Intensity Rating (STIR)

Reflects the impact of tillage type, operation
speed, traffic management, depth, rotation,
percent of surface disturbed

Calculated within RUSLE?2

Lower STIR values = reduced soil erosion
Values range between 0 and 200

Typical no-till'at 30 or. less

Some “Imbedded” credit for. energy. savings

L )



Examples

$1.16/a increase in cost-share for every 0.1 increase in
the SCIl in selected Wis. watersheds

> 2006 — Lake Dubay (NC Wis.)
Grant/Maguoketa (SW Wis.)

> 2005 — Duck Creek/Pensaukee (NE Wis.)
Crawfish (SE Wis.)
Kishwaukee (Mostly in lllinois)

> 2004 — Lower. Chippewa (WC Wis.)

Other. states

Up to $2.00/a in Colorado for low STIR: values double if
USing aute-steering (/(, \
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CIR==NEAKE COUNEYE WIS 2003

Soil map for field




SOILEOUAILNNNRARANVENERSIAINID YA ELND]
GREENITAKECOUNINGVWISH 2005

Green = > 160

Light Blue = 150-160
Darker Blue = 120-140
Pink = 100-120

Red = 80-100

Yellow = less than 80
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> Soll quality is a reflection of inherent soll
properties and management

> Agricultural practices such as tillage, vehicle
traffic, manure application, crop rotation
affect soll guality

> Ihe assessment of soil guality can be
subjective, but guantitative methods are
available

> Future government programs recognize soil
guality and will pay based on enhancement

> Improve traffic and tillage management and

manage SOM to enhance soil guality
\\__,/
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