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Cropping Systems Research for Biomass Cropping Systems Research for Biomass 
Energy ProductionEnergy Production

InvestigatorsInvestigators::
K. J. MooreK. J. Moore R. L. HintzR. L. Hintz
A.A. D. KnappD. Knapp E. C. E. C. BrummerBrummer
S. K. BarnhartS. K. Barnhart M. Z. M. Z. LiebmanLiebmanCollins

RationaleRationale

•• Production of Production of switchgrassswitchgrass for biomass for biomass 
will be marginally economical under will be marginally economical under 
projected yield and price estimates. projected yield and price estimates. 

•• Income from Income from switchgrassswitchgrass production production 
might be increased if complementary might be increased if complementary 
uses can be developed. uses can be developed. 

•• Using theUsing the switchgrassswitchgrass crop for both crop for both 
forage and biomass production may forage and biomass production may 
increase the return per land unit. increase the return per land unit. 

Cropping Systems Research for Biomass Cropping Systems Research for Biomass 
Energy ProductionEnergy Production



2

Overall ObjectiveOverall Objective
Develop management systems for Develop management systems for 
producingproducing switchgrassswitchgrass as both a as both a 
biomass and forage crop.biomass and forage crop.

Cropping Systems Research for Biomass Cropping Systems Research for Biomass 
Energy ProductionEnergy Production

Specific ObjectivesSpecific Objectives
•• Determine the effect of timing of spring grazing on Determine the effect of timing of spring grazing on 

subsequent production ofsubsequent production of switchgrassswitchgrass biomass for fuel.biomass for fuel.

•• Determine the effect of timing of haying on subsequent Determine the effect of timing of haying on subsequent 
production ofproduction of switchgrassswitchgrass biomass for fuel.biomass for fuel.

•• Determine the effects ofDetermine the effects of interseeding interseeding perennial legumes perennial legumes 
intointo switchgrassswitchgrass on yield and quality of firston yield and quality of first--cutting hay cutting hay 
and subsequent yield and burn characteristics of biomass.and subsequent yield and burn characteristics of biomass.

•• Assess the potential of intercropping small grains withAssess the potential of intercropping small grains with
switchgrassswitchgrass grown for biomass.grown for biomass.

•• Evaluate establishment technologies forEvaluate establishment technologies for switchgrassswitchgrass using using 
corn or forage sorghum as companion crops.corn or forage sorghum as companion crops.

Cropping Systems Research for Biomass Cropping Systems Research for Biomass 
Energy ProductionEnergy Production
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Grazing Effects on Biomass YieldGrazing Effects on Biomass Yield

TreatmentsTreatments::
ControlControl
Grazing  Grazing  -- V2V2
Grazing  Grazing  -- E2E2

LocationsLocations::
Sellers FarmSellers Farm
Eddy FarmEddy Farm

DesignDesign::
RCBDRCBD
4 reps4 reps

Grazing Effects on Biomass YieldGrazing Effects on Biomass Yield
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Haying Effects on Biomass YieldHaying Effects on Biomass Yield

TreatmentsTreatments::
ControlControl
Haying  Haying  -- V3V3
Haying  Haying  -- R0R0

LocationsLocations::
Sellers FarmSellers Farm
Eddy FarmEddy Farm

DesignDesign::
RCBDRCBD
4 reps4 reps

Spring Haying Effects on Biomass YieldSpring Haying Effects on Biomass Yield
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Interseeding Interseeding Legumes into Legumes into SwitchgrassSwitchgrass

TreatmentsTreatments::
ControlControl
AlfalfaAlfalfa
BirdsfootBirdsfoot trefoiltrefoil
Red cloverRed clover
SweetcloverSweetclover

LocationsLocations::
Lodge LandLodge Land
OsenbaughOsenbaugh FarmFarm

DesignDesign::
RCBD / RCBD / 4 reps4 reps

Interseeding Interseeding Legumes into Legumes into SwitchgrassSwitchgrass
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AlfalfaAlfalfa TrefoilTrefoil

Red cloverRed clover SweetcloverSweetclover

Establishing Establishing SwitchgrassSwitchgrass with Cover Cropswith Cover Crops

TreatmentTreatment 19951995 1996 1996 
Plants mPlants m--22

Corn w/Corn w/ atrazineatrazine 26.326.3 46.446.4

HybridHybrid CRM 108dCRM 108d 24.824.8 45.245.2
CRM 113dCRM 113d 28.028.0 47.447.4

PopulatPopulat.. LowLow 28.028.0 47.447.4
MediumMedium 27.027.0 50.650.6
HighHigh 23.723.7 50.450.4

SpacingSpacing 76 cm76 cm 23.723.7 45.245.2
114 cm114 cm 29.129.1 47.447.4

HarvestHarvest Early silageEarly silage 23.723.7 48.448.4
Late silageLate silage 23.723.7 43.143.1
GrainGrain 28.028.0 48.448.4

ControlsControls AtrazineAtrazine 21.521.5 53.853.8
NoNo atrazineatrazine 14.014.0 45.245.2
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SiteSite--Specific Management of Specific Management of SwitchgrassSwitchgrass
for Biomass Productionfor Biomass Production
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Corn Suitability RatingCorn Suitability Rating

Lucas CountyLucas County
IowaIowa

1 - 18
19 - 36
37 - 54
55 - 72
73 - 90

No data

SiteSite--Specific Management of Specific Management of SwitchgrassSwitchgrass
for Biomass Productionfor Biomass Production

ObjectivesObjectives::
Develop models for characterizing Develop models for characterizing 
potential productivity of  potential productivity of  switchgrass switchgrass 
using:using:
•• Digital elevation mappingDigital elevation mapping
•• Soil electrical conductivity mapping Soil electrical conductivity mapping 

(electromagnetic induction)(electromagnetic induction)
•• Multispectral Multispectral radiometry (radiometry (visvis//nirnir))
•• Yield monitoringYield monitoring
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SiteSite--Specific Management of Specific Management of SwitchgrassSwitchgrass
for Biomass Productionfor Biomass Production

Digital Terrain MappingDigital Terrain Mapping
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SiteSite--Specific Management of Specific Management of SwitchgrassSwitchgrass
for Biomass Productionfor Biomass Production

OutcomesOutcomes::
•• Rapid, lowRapid, low--cost method for cost method for 

predicting biomass productivity.predicting biomass productivity.
→→ Contracting purposesContracting purposes
→→ Inventory controlInventory control

•• Development of siteDevelopment of site--specific specific 
management practices.management practices.


