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WHAT IS TILLAGE

üTHE 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

üCrop residue cover

üSoil test measurements

üNutrient availability

üStructure and aggregate stability

üWater relationships

üTemperature

üStrength



SURFACE CROP RESIDUE 

INTERACTS WITH OTHER FACTORS

ü Impact on erosion

üCooler soils

üConserves moisture

üAffects soil physical 

properties

üAffects carbon and 

nutrient cycling



TILLAGE EFFECT

EROSION ON CLEAN-TILLED 

GROUND, DANE CO., WIS.



CROP MANAGEMENT EFFECT

EROSION ON CORN SILAGE  

GROUND SHAWANO CO., WIS.



TILLAGE INTENSITY IN WISCONSIN 

VARIES BY CROP

0

10

20

30

40

50

60

70

Corn Soybean Forage

%
 o

f 
A

cr
e

a
g
e

NT

MT

RT

CT

CTIC, 2002



EFFECT ON SOIL TEST

üNutrients ñstratifyò in long-term no-till 

¸ Surface acidification

¸ Soil sampling concerns

¸ Benefit to P and K banding 

¸ Banded fertilizer response more likely in 

no-till



SOIL TEST STRATIFICATION FOLLOWING 

FIVE YEARS OF TILLAGE MANAGEMENT, 

ARLINGTON, WIS.

0 10 20 30 40 50 60 70

NT

CH

SOIL TEST P (ppm)

0 25 50 75 100 125 150 175 200

NT

CH

SOIL TEST K (ppm)

6-8" 4-6" 2-4" 0-2"

5 5.5 6 6.5 7

NT

CH

SOIL pH

Wolkowski, 2003 (Corn/soybean rotation) 



REDUCED TILLAGE IS MORE 

RESPONSIVE TO BANDING

üPositional availability

¸ Surface vs. sub-surface

¸ Wheel track vs. non-wheel track effects on 

root distribution

üReduced P and K fixation by the soil

üReduced K uptake from zones of poor 

aeration



FERTILIZER PLACEMENT AFFECTS 

CORN ROOT DISTRIBUTION (0-15 IN.)

Root length (km/m3)

Tillage Fert. 

placement

Row Untracked 

Inter-row

Tracked 

Inter-row

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

NT INTER-ROW 10.8 6.1 1.5

Kaspar et al., 1991 



CC SbC

CH ST NT CH ST NT

------- % ------- ------- % -------

NONE 2.23 2.37 2.35 1.65 1.34 1.40

BDCT 2.35 2.19 2.51 2.51 2.18 1.40

2 x 2 2.85 3.26 2.31 2.46 2.58 2.16

EFFECT OF ROTATION, TILLAGE, AND FERTILIZER ON 

CORN K CONCENTRATION 45 DAP, ARLINGTON, WIS.

Wolkowski, 2003 



CORN RESPONSE TO STARTER:  

PLANTING DATE AND TILLAGE
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LOWER N AVAILABILITY IN 

REDUCED TILLAGE SYSTEMS

No-till/reduced tillage:

üLower and slower mineralization

üGreater immobilization

üVolatilization of ammonia from surface urea 

and urea-containing materials

üPotential for increased denitrification

üHigher supplemental N rate for >50% corn 

residue recommended (30 lb N/a)


