TNMLLAGE EFFECTS ON SOIL
PROPERTIES
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WHAT IS TILLAGE

0 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




SOIL PROPERTIES AFFECTED
BY TILLAGE

it Crop residue cover

i Soll test measurements

i Nutrient availability

i Structure and aggregate stability.
i Water relationships

i F'emperature

i 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




TILLAGE EEEECT
EROSION ON CLEAN- TILLED
GROUND; DANE CO., WIS
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EFEECT ON SOIL TEST

g Nut-rit ent s nsS t-terantno-tilly o
_ Surface acidification
_ Solil'sampling concerns
~ Benefitto P and K banding

. Banded fertilizer response more likely in
no-till



SOIL TEST STRATIFICATION FOLLOWING
FIVE YEARS OF TILLAGE MANAGEMENT;,
ARLINGTON; WIS.
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VVOIKOVWSKI 2008 (Can/SoyDean; loiallon)



REDUCED TILLAGE IS MORE
RESPONSIVE TTO BANDING

i Positional availability
- Surface vs. sub-surface

~ Wheel track vs. non-wheel track effects on
root distribution

i Reduced P and K fixation by the soll

it Reduced K uptake from zones of poor
aeration



FERTILIZER PLACEMENT AEFECTS
CORNROOT DISTRIBUTION (0-15'IN.)

CH ROW 17.1 3.0 0.8
CH INTER-ROW 12.0 4.4 1.4
NT ROW 19.8 2.5 0.8
N INTER-ROW 10.8 6.1 1.5

rasparelél,y 1991




EFFECT OF ROTATION; TILLAGE, AND FERTILIZER ON
CORN K CONCENTRATION 45 DAP, ARLINGTON, WIS.

NONE | 2.238 | 2.37 | 2.35 | | 1L.65 | 1.34 | 1.40

BOCT | 2.85 | 2.19 [ 2.51 | | 2.51 | 2.18 | 1.40
2 X2 | 2.89 | 5.26 | 2.31 | | 2.46 | 2.58 | 2.16

Volkowski 2008



CORN RESPONSE TO STARTER:
PLANTING DATE AND TILLAGE
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LOWER NFAVAILABILITYAIIN
REDUCED TILLAGE SYSTEMS

No-till/reduced tillage:

i
i

i

Lower and slower mineralization
Greater Immobilization

Volatilization offammonia from surface urea
and urea-containing materials

Potential for increased denitrification

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



