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Switchgrass (Panicum virgatum)

Switchgrass is a perennial grass native to the tallgrass prairies once found across much Lifecycle and Growth Habit:

of the U.S. including Iowa. Today it is grown mainly as a forage crop or as ground cover e Switchgrass is a perennial crop;
to control erosion. Switchgrass is grown and distributed throughout North America and it does not need to be reseeded

is frequently used in the Conservation Reserve Program and wildlife habitat programs. each spring (as do corn and soy-
Its rapid growth rate and winter hardiness make it an attractive biomass crop for biofuel bean).

production. The crop can be burned as an energy source for producing grain ethanol or

fermented into biofuel e Switchgrass is a warm-season

species that fixes carbon through

Soil and Site Adaptation: Establishment: photosynthesis (C4 photosynthetic

* Switchgrass is most productive on e Switchgrass is established from pathway).

moderately-well to well drained soils seed.

of medium fertility and at a soil pH e Switcherass is slow to establish ° Regrowt.h begins each spri.ng in

range of 5.5 to 7.0. It can tolerate wet i g. ; w h ? early May 1p lowa, and its primary

sites and survive short-term flooding. olten requiring two to three growing growth period follows through the
seasons to become fully established as warm months of June, July, and

* Switchgrass is adapted for a wide a dense and vigorous stand. August. Frost in the autumn stops

range of soil conditions, but varieties
originating from a particular latitude

* Weed competition, seed dormancy, its annual growth.

. . n s ling vigor are the m g
have greater productivity and survival ? d poot l,see,(ti o 8v %O are dt et bOSt * Switchgrass grows as a bunch-
. T nt limitations to rapi - : i
when planted near that latitude. reque ations to rapid esta grass and will spread slowly with
lishment. short rhizomes. Its erect stems
¢ Southern, lowland’ varieties have
. . ¢ Because switchgrass seedlings place grow to be two to five feet tall.
greater yield potential, but are more most roots near the soil surface, it is Y
susceptible to cold injury in the g | (i't' e Varieties adapted for the North-
. T ner ry soil condition :
Northern Plains and Northeast U.S. very vuinerable to cry sott concitions ern U.S. are very winter-hardy once
for several weeks after germinating. esiglilelhedl.

¢ ‘Cave-in-Rock’ and ‘Shawnee’ are

currently the highest yielding varieties * Biomass production increases

in lowa. Other commercially available throughout the early growth stages.
and experimental varieties exist, but Maximum biomass production oc-
more research is needed to identify curs in late July and early August.

Seeds mature in late summer.

which are best for sustainable ligno-
cellulosic fuel production in the state.

Fertility Needs:
10 e Switchgrass does not fix nitrogen; it is not a legume.

v sl e Fields in multi-year switchgrass biomass research studies often

E received maintenance applications of 77 to 150 lbs. of nitrogen

2]

S of per acre.

E * Plant nitrogen and protein are highly desirable in switchgrass

b 4 L

= harvested for forage.

=

27  Plant protein and nitrogen content is less desirable in switch-

a grass used for biomass.

o . . , .
4 S 1= 200 20 » Switchgrass requires less phosphorus and potassium than corn.
Nitrogen (lbs/acre)

’ ' . N e Fertilization needs for long-term, annual biomass removal
Yield response of switchgrass to nitrogen fertilizer near have not yet been determined, but applications of phosphorus
Ames, Towa in 2006. (Source: A. Heggenstallet; unpublished) and potassium may become a maintenance practice.
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Yield:

e Switchgrass production is limited during the first two to

three years following seeding.

e Systems managed for fewer or later harvests using improved

management or cultivar choices have seen higher, more sus-

tained yields in recent years.

ey
=
[ ]

e Nationwide switchgrass yields have been highest in the

Yield (tons/acre)
w

southern and mid-latitude U.S. due to long growing seasons
and use of high-yielding varieties.

e Switchgrass yields tend to decrease from the eastern to west-
ern U.S. due to more consistent and higher rainfall patterns in

A

Field

the East.

e Switchgrass yields harvested from production fields in
southern lowa averaged from 1 to 4 tons per acre in a one-cut
system harvested after frost. Switchgrass yields harvested from
research plots in central Iowa ranged from 2 to 6.4 tons.

Yields of ‘Cave-in-Rock’ switchgrass harvested from six produc-
tion fields in the Chariton Valley Biomass Project in 2002 are
shown in the above graph. The dots represent the average yield
for the field, the enclosed box represents the range of the 50
percent of observed yields closest to the average, and the tails
represent the total range. (Source: K. J. Moore unpublished)

Harvest Considerations: Pest Management:

* Several harvest strategies exist for
switchgrass biomass ranging from one
to multiple harvests.

* Weed control is very important
to rapid switchgrass establishment.
Labeled herbicide choices are limited.

For example, atrazine is not currently

* Total seasonal biomass yield is simi- . .
registered for use on switchgrass.

lar in one- and two-cut systems.
* Planting switchgrass with corn as

a nurse crop has proven to control
weeds effectively during establishment
through the benefit of herbicide early
in the season and late-season weed
control provided by the corn canopy.
Not all corn herbicide programs will
be suitable.

* Research for switchgrass biomass
harvest focuses on a single harvest

in November or later, rather than
multiple harvests during the growing
season as is done in switchgrass forage
production.

e Single harvests of switchgrass taken
four to six weeks or more after its
above-ground growth is killed by frost
removes less nutrients and reduces
fertility needs.

e Controlled burning in the spring
is a common way to control weeds in
switchgrass grown for conservation.

* Insect damage has not been a great
concern for Towa switchgrass produc-
ers. However, switchgrass is suscep-
tible to localized feeding by non-selec-
tive feeders such as grasshoppers and
armyworms.

e There may be a 10 to 20 percent
decrease in biomass yield by delaying
past peak late-summer biomass ac-
cumulation, but stand vigor and yield
consistency in later years is better
maintained.

IOWA STATE UNIVERSITY

University Extension

Lead authors: Lance Gibson, associate professor of agronomy and Steve Barnhart, professor of agronomy and
ISU Extension forage specialist

Editor/Designer: Melea Reicks Licht, agronomy communications specialist

... and justice for all

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin,
gender, religion, age, disability, political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases apply to all programs.)
Many materials can be made available in alternative formats for ADA clients. To file a complaint of discrimination, write USDA, Office of Civil
Rights, Room 326-W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC 20250-9410 or call 202-720-5964.

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture.
Jack M. Payne, director, Cooperative Extension Service, lowa State University of Science and Technology, Ames, lowa.

Disease Management:
e Leaf and stem fungal diseases are

occasionally present on switchgrass in
years with high humidity during the
growing season.

¢ Yields of both switchgrass biomass
and seeds in southern lowa in the late
1990s declined due to smut caused
by Tilletia maclagani. There is a close
relationship between percent of stems
infected with smut and overall yield
reduction.

Contacts
Steve Barnhart, agronomy professor
and ISU Extension forage specialist
(515) 294-7835
sbarnhar@iastate.edu

Lance Gibson, agronomy associate
professor

(515) 294-2143
lgibson@iastate.edu

Bob Hartzler, agronomy professor
and ISU Extension weed specialist
(515) 294-1164
hartzler@iastate.edu

Matt Liebman, agronomy professor
(515) 294-7486
mliebman@iastate.edu

Ken Moore, agronomy professor
(515) 294-5482

kjmoore@iastate.edu



mailto:kjmoore@iastate.edu
mailto:mliebman@iastate.edu
mailto:hartzler@iastate.edu
mailto:lgibson@iastate.edu
mailto:sbarnhar@iastate.edu




Accessibility Report





		Filename: 

		AG0200_Accessible.pdf









		Report created by: 

		Ron Nelson, Document Accessibility Specialist, ronelson@iastate.edu



		Organization: 

		Iowa State University, Extension and Outreach







 [Personal and organization information from the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 0



		Passed: 30



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




