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What are the issues?What are the issues?
System issuesSystem issues
••

 
Crop protectionCrop protection
––

 

Insects Insects 
––

 

WeedsWeeds
––

 

FungicideFungicide
••

 
Crop managementCrop management
––

 

Hybrid selectionHybrid selection
––

 

Seeding rateSeeding rate
––

 

Rotation considerationsRotation considerations
••

 
Grain handling & Grain handling & 
storagestorage

••
 

EconomicsEconomics
••

 
EquipmentEquipment

••
 

Soil managementSoil management

Soil managementSoil management
••

 
Management of crop Management of crop 
residueresidue
––

 

Tillage selectionTillage selection
––

 

Stalk choppingStalk chopping
––

 

N additionsN additions
••

 
Fertility managementFertility management
––

 

NN
––

 

StarterStarter
––

 

ManureManure
••

 
Conservation planningConservation planning
––

 

Soil lossSoil loss
––

 

Soil qualitySoil quality
••

 
Yield effectsYield effects



Tillage management decisions Tillage management decisions 
are complexare complex

--
 

Performance on your soilPerformance on your soil
 
--

 
Time and efficiencyTime and efficiency

--
 

Residue clearanceResidue clearance
 

--

 

Cost of tool purchaseCost of tool purchase
--

 
Power requirementPower requirement

 
and operationand operation

--
 

Soil conservation issuesSoil conservation issues
 

--
 

Crop rotationCrop rotation
--

 
Secondary tillage practiceSecondary tillage practice

 
--

 
WeatherWeather



Tillage cost for continuous cornTillage cost for continuous corn

PracticePractice ChiselChisel StripStrip--tilltill NoNo--tilltill

-------------

 

$/acre -------------

Stalk Chopping 8.65 8.65 --

Primary Tillage 12.30 11.00 --

Secondary 
Tillage

9.05 -- --

Planting 13.05 13.95 13.95

Total 43.05 33.60 13.95

Source:  2007 Iowa Custom Rate SurveySource:  2007 Iowa Custom Rate Survey



Some tillage may be needed for Some tillage may be needed for 
continuous corn grown on heavy soilscontinuous corn grown on heavy soils

TillageTillage Early Early 
StandStand

Early Early 
HeightHeight

Late Late 
HeightHeight

Grain Grain 
MoistureMoisture

Grain Grain 
YieldYield

x 1000 ------

 

in ------ % bu/a

Fall moldboard 24.5 15 64 24.1 173

Fall chisel 24.8 15 62 24.5 169

Ridge-tillage 24.0 15 59 24.6 170

No-tillage 22.9 12 53 26.6 143

Source:  West et. al., 1996 (Indiana Source:  West et. al., 1996 (Indiana -- Chalmers Chalmers siltysilty clay loam)clay loam)
15 year average15 year average



Response of continuous corn on two Response of continuous corn on two 
Wisconsin soilsWisconsin soils
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Tillage effect on corn yield, Tillage effect on corn yield, 
Arlington, Wis. 1997 Arlington, Wis. 1997 --

 
20072007
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Use the MRTN approach to select N 
rates



Considerations for selecting a N rate 
within the MRTN range

Situation Low      MRTN      High

No-tillage

Chisel tillage

Heavy manure history

< 2 % soil organic matter

Financial constraints

Known N credits



Fertilization effect on corn growth, 
Arlington, Wis., 2005 

No PK fertilizer

Continuous cornContinuous corn
200 lb 0200 lb 0--2323--30/a30/a
160 lb N/a160 lb N/a to all plotsto all plots

Broadcast PK fertilizer

Row PK fertilizer



Tillage and PK fertilization effect on corn yield, Tillage and PK fertilization effect on corn yield, 
Arlington, Wis. 2001 Arlington, Wis. 2001 ––

 
2007 (7 yr. avg.)2007 (7 yr. avg.)
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Fertilizer planterFertilizer planter--applied as 200 lb 0applied as 200 lb 0--2323--30/a30/a
Soil test P = EH, Soil test K = Opt.Soil test P = EH, Soil test K = Opt.



Bundy and Bundy and AndraskiAndraski, 1999, 1999
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Manure management challenge in continuous Manure management challenge in continuous 
corncorn
NONO--TILLTILL

LIGHT DISKINGLIGHT DISKING

STRIPSTRIP--TILLTILL
Alternatives toAlternatives to
fullfull--width tillagewidth tillage
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Effect of tillage and manure on corn yield at Effect of tillage and manure on corn yield at 
four Wisconsin locations, 2003four Wisconsin locations, 2003

Wolkowski, 2003 (30 ton strawWolkowski, 2003 (30 ton straw--bedded manure/a)bedded manure/a)



••
 

Improved flow Improved flow 
through equipmentthrough equipment

••
 

Surface matting in Surface matting in 
nono--tilltill

••
 

Cost for time, fuel, Cost for time, fuel, 
equipmentequipment

••
 

42 % vs. 56 % 42 % vs. 56 % 
residue after chisel residue after chisel 
plowing chopped plowing chopped 
stalksstalks

Stalks Stalks --
 
Chop or not to chop?Chop or not to chop?



Bundy and Bundy and AndraskiAndraski, 2002, 2002
••

 
UAN or UAN or AmSulAmSul

 
@ 30 lb@ 30 lb

••
 

Did not increase residue Did not increase residue 
breakdownbreakdown

••
 

Did not affect N Did not affect N 
mineralizationmineralization

••
 

Did not increase spring Did not increase spring 
soil temperaturesoil temperature

••
 

Did not increase yieldDid not increase yield

Stalks Stalks ––
 

A little N for decomposition?A little N for decomposition?



Continuous corn can maintain Continuous corn can maintain 
soil quality compared to other rotationssoil quality compared to other rotations



The Soil Conditioning Index (SCI)The Soil Conditioning Index (SCI)

A tool that can be used to evaluate and modify crop A tool that can be used to evaluate and modify crop 
production systems to maintain or improve soil qualityproduction systems to maintain or improve soil quality

••
 

Components of the SCI modelComponents of the SCI model
––

 

Organic matter returned to the soilOrganic matter returned to the soil

––

 

Field operations that affect OM breakdownField operations that affect OM breakdown

––

 

ErosionErosion

••
 

Increase a field’s SCIIncrease a field’s SCI
––

 

Grow crops that produce OMGrow crops that produce OM

 

--

 

Reduce tillageReduce tillage

––

 

Utilize manure and other organicsUtilize manure and other organics

 

--

 

Plant cover cropsPlant cover crops

––

 

Maximize OM productionMaximize OM production

 

--

 

Limit erosionLimit erosion



Tillage effects on soil properties in long-term 
continuous corn, Lancaster, Wis.

TillageTillage
Aggregate Aggregate 
StabilityStability Total CTotal C EarthwormsEarthworms

%% g/kgg/kg No./mNo./m22

NoNo--tilltill 4646 2424 7878

ChiselChisel 3434 1616 5252

MoldboardMoldboard 3636 1111 5353

Karlen et al., 1994Karlen et al., 1994



Continuous corn maintains soil quality Continuous corn maintains soil quality 
compared to soybean/corncompared to soybean/corn
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Soil loss and continuous corn productionSoil loss and continuous corn production

TillageTillage
SoilSoil RegionRegion MoldboardMoldboard ChiselChisel NoNo--tilltill ““T”T”

----------------------

 

tons/acre/year tons/acre/year --------------------
PlanoPlano SCSC 6.36.3 2.82.8 0.10.1 55
FayetteFayette SWSW 10.410.4 4.64.6 0.20.2 55
NordenNorden WCWC 9.29.2 4.14.1 0.20.2 33
KewauneeKewaunee ECEC 4.14.1 1.81.8 0.10.1 33
LoyalLoyal NCNC 5.45.4 2.42.4 0.10.1 55
HochheimHochheim SESE 6.46.4 2.92.9 0.10.1 55

Four years continuous corn, 8% slope, 150 ft. slope lengthFour years continuous corn, 8% slope, 150 ft. slope length



SummarySummary

••
 

Issues associated with continuous corn production Issues associated with continuous corn production 
are grower and soil specificare grower and soil specific

••
 

Minimize tillage intensity when possibleMinimize tillage intensity when possible
––

 

More aggressive tillage may be needed on heavy soilsMore aggressive tillage may be needed on heavy soils
••

 
Use the MRTN approach for N rateUse the MRTN approach for N rate
––

 

Consider site/soil factorsConsider site/soil factors
••

 
Fertilize to soil testFertilize to soil test
––

 

Row application more efficientRow application more efficient
••

 
Apply manure uniformlyApply manure uniformly
––

 

Some tillage will likely be neededSome tillage will likely be needed
••

 
Return crop residue to maintain soil qualityReturn crop residue to maintain soil quality

••
 

Aggressive tillage will increase soil erosionAggressive tillage will increase soil erosion
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