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Regional trend for more CTRegional trend for more CT
Eight Midwestern states:Eight Midwestern states:
–– 106 million acres of cropland106 million acres of cropland
–– 37 percent of all U.S. cropland37 percent of all U.S. cropland

46% of no46% of no--till acres in U.S. in the Midwest till acres in U.S. in the Midwest 
2002 Midwest data2002 Midwest data
–– 17 million acres of no17 million acres of no--till soybeans till soybeans 
–– 7 million acres of no7 million acres of no--till corn  till corn  
–– FortyForty--five million acres (42.5 %) used five million acres (42.5 %) used 

conservation tillage conservation tillage 

CTIC Website (2002 data)



Wisconsin behind regional trendWisconsin behind regional trend
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Tillage has a measurable effect Tillage has a measurable effect 
on the soil conditionon the soil condition

Direct or interactive effectsDirect or interactive effects
PhysicalPhysical
–– Residue modifies temperature and moistureResidue modifies temperature and moisture
–– Consolidation vs. looseningConsolidation vs. loosening
ChemicalChemical
–– Nutrient and pH stratification Nutrient and pH stratification 
BiologicalBiological
–– C distribution C distribution 
–– N transformations  N transformations  



Soil temperature affected by Soil temperature affected by 
tillage and crop residuetillage and crop residue
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Effects of longEffects of long--term tillage on the term tillage on the 
plow layer pore size distribution plow layer pore size distribution 

0

0.02

0.04

0.06

0.08

0.1

0.12

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

Pore Size

MB

NT

Hill et al., 1985 

Po
re

 v
ol

um
e 

(c
m

3 /
cm

3 )



Effects of longEffects of long--term tillage management term tillage management 
on macroon macro--pore pore (<0.4 mm) (<0.4 mm) continuitycontinuity
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Effects of longEffects of long--term reducedterm reduced--tillagetillage

Lower penetration resistance Lower penetration resistance 
in NT at depth compared to in NT at depth compared to 
chisel and nochisel and no--tilltill
Greater penetration Greater penetration 
resistance in wheel trackresistance in wheel track

LarneyLarney and and KladivkoKladivko, 1989, 1989



Fertilizer placement affects corn root Fertilizer placement affects corn root 
distribution (0distribution (0--6 in.)6 in.)
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Controlled traffic is a key to making Controlled traffic is a key to making 
reduced tillage workreduced tillage work

Controlled traffic Controlled traffic 
research, Australiaresearch, Australia
Practiced on 2.5 Practiced on 2.5 
million acresmillion acres
500 GPS guided 500 GPS guided 
tractorstractors
Research shows 10Research shows 10--
15% yield increase 15% yield increase 
from controlled from controlled 
traffic traffic 



Tillage effects on N availabilityTillage effects on N availability

NoNo--till/reduced tillage:till/reduced tillage:
Lower and slower mineralizationLower and slower mineralization
Greater immobilizationGreater immobilization
Volatilization of ammonia from urea and Volatilization of ammonia from urea and 
ureaurea--containing materialscontaining materials
Potential for increased denitrificationPotential for increased denitrification
Net result is often reduced availabilityNet result is often reduced availability



Continuous noContinuous no--till corn typically has till corn typically has 
lower N uptakelower N uptake

1261261.471.472.982.981461461.551.552.762.76NTNT

1371371.501.503.053.051451451.551.552.842.84CHCH
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Bundy et al., 1992 (3 yr. avg.) 



Soil C and N distribution after 12 years Soil C and N distribution after 12 years 
of continuous cornof continuous corn
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Tillage and UAN placement effect on Tillage and UAN placement effect on 
leaf N in grain sorghumleaf N in grain sorghum
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Tillage and UAN placement in ridgeTillage and UAN placement in ridge--till till 
effect on net return to Neffect on net return to N
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Surface urea and liming can be an Surface urea and liming can be an 
increase ammonia lossincrease ammonia loss
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Tillage and denitrificationTillage and denitrification
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Tillage and nutrient creditingTillage and nutrient crediting

Possible issuesPossible issues
NHNH33 volatilization volatilization 
loss from manureloss from manure
Delayed Delayed 
mineralizationmineralization
Immobilization in Immobilization in 
OMOM
Synchrony of Synchrony of 
availabilityavailability



Tillage and manure effect on corn Tillage and manure effect on corn 
yield, Arlington, Wis. (2 yr. avg.)yield, Arlington, Wis. (2 yr. avg.)
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Tillage and legume effect on corn Tillage and legume effect on corn 
yield, Lancaster, Wis. (2 yr. avg.)yield, Lancaster, Wis. (2 yr. avg.)
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Residual nitrateResidual nitrate--N following firstN following first--
year corn after alfalfa, 1990year corn after alfalfa, 1990

17717749492472478484NTNT

11811843432332335757CHCH

18318349492122126161MBMB

160 lb N/a160 lb N/a0 lb N/a0 lb N/a160 lb N/a160 lb N/a0 lb N/a0 lb N/aTillageTillage

LancasterLancasterArlingtonArlington

Wolkowski, 1992 



Tillage and P and K availabilityTillage and P and K availability

Possible issuesPossible issues
Nutrient stratificationNutrient stratification
–– Surface applied nutrientsSurface applied nutrients
–– Crop residuesCrop residues
–– Vertical and horizontalVertical and horizontal

How to collect a How to collect a 
representative samplerepresentative sample
Fertilizer placement Fertilizer placement 
considerationsconsiderations



Soil test stratification following five years of Soil test stratification following five years of 
tillage management, Arlington, Wis.tillage management, Arlington, Wis.
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Reduced tillage is more Reduced tillage is more 
responsive to bandingresponsive to banding

Positional availabilityPositional availability
–– Surface vs. subSurface vs. sub--surfacesurface
–– Wheel track vs. nonWheel track vs. non--wheel track effects on wheel track effects on 

root distributionroot distribution
Reduced P and K fixation by the soilReduced P and K fixation by the soil
Reduced K uptake from zones of poor Reduced K uptake from zones of poor 
aerationaeration



NTNTSTSTCHCHNTNTSTSTCHCH

2.162.162.582.582.462.462.312.313.263.262.852.852 x 22 x 2
1.401.402.182.182.512.512.512.512.192.192.352.35BDCTBDCT

1.401.401.341.341.651.652.352.352.372.372.232.23NONENONE
-------------- % % ---------------------------- % % --------------

SbCSbCCCCC

EFFECT OF ROTATION, TILLAGE, AND FERTILIZER EFFECT OF ROTATION, TILLAGE, AND FERTILIZER 
ON TISSUE K CONCENTRATION 45 DAP, ON TISSUE K CONCENTRATION 45 DAP, 

ARLINGTON, WIS., 2001ARLINGTON, WIS., 2001

Wolkowski, 2003 



Banded K recommended for longBanded K recommended for long--
term noterm no--till corntill corn
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RESPONSE OF CORN TO TILLAGE AND FERTILIZER RESPONSE OF CORN TO TILLAGE AND FERTILIZER 
PLACEMENT, ARLINGTON, WIS. 2001PLACEMENT, ARLINGTON, WIS. 2001--20032003
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SummarySummary
Tillage has a profound effect on soil Tillage has a profound effect on soil 
properties and affects nutrient availabilityproperties and affects nutrient availability
Nitrogen availability tends to be lower in Nitrogen availability tends to be lower in 
reduced tillagereduced tillage
N credits for manure and legumes not clearly N credits for manure and legumes not clearly 
affectedaffected
pH, P, and K stratifypH, P, and K stratify
NoNo--till corn is more responsive to fertilizationtill corn is more responsive to fertilization
Band placement often beneficial, however Band placement often beneficial, however 
broadcast may be acceptablebroadcast may be acceptable


