ARE TILLAGE AND SOJL QUALITY
VMUTUALLY EXCLUSIVE
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WHAT IS SOIL QUALITY

t DEPENDS ON WHO YOU
ARE:

Farmer: Highly productive,
sustainable soil having
certain properties

Naturalist: Soil in harmony
with the landscape and
environment

Cconsumer: Source for
plentiful and iInexpensive
food




ASSESSING SOIL QUALITY

u OFTEN SUBJECTIVE:

Smell, feel, look, taste?
Soil Quality Index

ut MORE QUANTITATIVE

Chemical

pH, O.M., nutrients
Physical

Structure, bulk density
Biological

Respiration, microbial
biomass




Soil Quality Assessment Worksheet

Pennsylvania

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

Eoil Tilll
T .

Clouls easily broken apart by Lillage

Clonls cam be broken apart by 1illage:

structune; Dillecult 1o break apart by
Lillage

Compaction
T

Latnle resastance to penelration by

Somer nesElance W peneialion by

High resistanes o penetration by

aml

Dirainage

Can gt micr The Feld soon aflera

rdim

dy = soil prishe, showial, wine Nag,, tillape | soil probe, shosal, wime Dag, Gillage soil probie, shovel, wine Nag., tillage
miplemenl, ebc; Mo hand pan mplemenl, @l miplemnenl, @l Hand pan presient
Waler Sl drving well aller raing Linte or Water drains slowly with o Water pomds or rung oIl folkwing
Imfiltratom o poiling or ot fellowing mm: | ponding mosl rains; Lomp wail o gel on Che

ekl followmg rain; soil surface

Cruslsd

Ersimm

Mo gullies or visual evidence of

Somsz visual signs ol enosiong

Oibions spns of erosion; Muddy

worm holes, #1c)

worm holes, elc)

N erision; any runodl thal ooours is Cloucly rumd] rumill; Shalkew wopsoil; Subs=ioil
pemerally clear; Deep lopsivil showimg al The surfado:
Burface Sl surface coversd year rouml: Som resiclie or vegelalion presenl Lattle oo mis s cover; Barne sodl for
Cower Lanle bare soil; Dense $od or ofher bt gl surfice moed complalely mich ol the vear
i wigelation; Hesvy, well distribued coversd. Bare sodl durimge part of Thes
regildue presenl HisIr
Eoil Life Sens ol earthwonms and olher soil Chozasional signs ol eartbwomns amd | Mo visible signs ol earthwonns and
"i‘ Hile commne Wrms, Wonin cagls, plhazr goil Life, (Worms, wiorn casls, lher soil Life, {Worms, worn casils,

worm holes, elc)

Eonl Orrgamic

[Dark color; visthle onganse matenal;

Pdiedivin ongamic maber soil Tes

Light codor; Mo visible onganic

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

- il bisl Crganic matier 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:
Eol glress, such as dnoughl Slress Crips susceplible L shress

Pliand Bonsls

Fohust, large, deep, well digpirssd

Fiwils present in profile; Soos:

Firw or no rools presenl; Bools

o ol $vademy; Mo obviows restriclion migshapen noels Some restriclion o | shorl, ooarss, wol unilonmly
Loy ol growih; Many line rools il grovwth figinbuled; Bools growing
sibeways; Obvious resinclkns
Cithe

Best Assemed: KL = Anytime: > = with adequate molsiure; & = after rain; #= durisg Erowing seasom




TILLAGE IS A KEY PART OF
CROP PRODUCTION

u THE PHYSICAL
MANIPULATION OF
THE SOIL FOR THE
PURPOSES OF:

~ Management of previous
Crop residues

. Control of competing
vegetation

_ Incorporation of
amendments

~ Preparation of a seedbed ' : WS Ml . o et




TILEAGE AFFECTS SOIL PROPERTIES
RELATED TO SOIL QUALITY

1 Crop residue cover
1 Soll test measurements
1 Nutrient availability

1 Structure and
aggregate stability

1 Water relationships
1 Temperature
1 Soll'biology

1 Compaction and
Strength




SURFACE CROP RESIDUE
INTERACTS WITH OTHER FACTORS

1 Impact on erosion
i Cooler solls
i conserves moisture

i Affects soll physical
properties

i Affects carbon and
nutrient cycling
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“ses TILLAGE EFFECT
— EROSION'ON CLEAN-TILLED
';»';f- .” GROUND, DANE CO., WIS.
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TILLAGE EFFECT ON' SOIL TES'

ISSUES

i Nutrient stratification
_ Surface applied nutrients
_ Crop residues
_ Vertical and horizontal

i Fertilizer placement
considerations

it How to collect a
representative sample




SOIL TEST STRATIFICATION FOLLOWING
FIVE YEARS OF TILLAGE MANAGEMENT;,
ARLINGTON; WIS.

0O 10 20 30 40 50 60 70 0 25 50 75 100 125 150 175 200
SOIL TEST P (ppm) SOIL TEST K (ppm)

VVOIKOVWSKI 2008 (Can/SoyDean; loiallon)



TILLAGE HAS A PROFOUND
__ EFFECT ON THE SOIL PHYSICAL %, ) ;
~ CONDITION. .. A i
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EFFECTS OF LONG-TERM TILLAGE ON THE
PLOW LAYER PORE SIZE DISTRIBUTION

0.12
0.1 u MB
0.08 NT

0.06
0.04
0.02

Pore volume (cm3/cm 3)

>150 150-15 15-15 1.5-03 0.3-0.1

Pore Size

il et al. 1985



AGGREGATE STABILITY.

o INEFLUENCED BY

_ Organic matter and organisms
_ Texture
_ Rotation
_ Tillage
i IMPORTANT FOR:
_ Aeration
_ Water relations
_ Productivity (Tilth)



AHEALTHYo CORN ROOT



