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Abstract 

 
For many common insect pests of cotton, little information has been produced during the previous decade on 
identification and characterization of crop injury.  This is especially true for the fall armyworm, Spodoptera 
frugiperda (J. E. Smith), as it relates to its occurrence in cotton fields and its damage to plant structures.  The 
purpose of this report is to provide keys for identification and to describe this pest’s behavior in a manner that is 
useful to cotton pest managers and producers. 
 

Introduction 
 

The fall armyworm is a migratory insect and a sporadic pest of cotton.  Fall armyworm was the fifth most damaging 
cotton pest in Louisiana in 2006 (seventh in the U.S.), infesting 280,000 acres (Williams 2007a, Williams 2007b).  
This species lacks a diapauses mechanism, preventing it from overwintering in cotton-producing regions of the U.S.  
As a result, the adult stage of this insect migrates across the U.S. each year from warmer climates in overwintering 
areas such as southern Florida, the Caribbean islands, southern Texas, Mexico, and coastal areas of southern 
Georgia, Alabama, Mississippi, and Louisiana (Luginbill 1928, Sparks 1979, Knipling 1980, Ashley et al. 1989, 
Adamczyk 1998).  Fall armyworm populations distribute from these source areas each spring in a northwesterly 
direction at a rate up to 300 miles per generation, extending in geographical range from the Rocky Mountains to 
Canada (Pair et al. 1986, Ashley et al. 1989).  Fall armyworm movement each year generally creates sporadic 
problems across multiple crops. 
 

Species Description 
Eggs 
Fall armyworm eggs (Plate 1) typically occur in an aggregate or mass and are found on the underside leaf (abaxial) 
surface within the lower two-thirds of the cotton plant canopy (Luginbill 1928, Sparks 1979, Ali 1989).  Number of 
eggs in a mass may be fewer than ten, but more often occur in numbers reaching several hundred.  Egg masses are 
distinct in appearance, in that they are often found to be covered with a white down (Luginbill 1928, Sparks 1979).  
Eggs are typically greenish gray in color immediately after oviposition.  Eggs darken with age, progressing from the 
initial greenish gray appearance to brown, and finally to nearly black just prior to larval eclosion (Luginbill 1928). 
 
Larvae 
First instars are typically off-white to yellow in color with black head capsules.  Additional instars (Plate 2) appear 
similar in color after molting, but darken in color with age.  Later instars (Plate 3) are dark in color, ranging from 
green to brown to nearly black, with head capsules varying from brown to black.  Fall armyworm larvae possess a 
distinct inverted “Y” on the head capsule which becomes increasingly prominent with age.  Additionally, on late 
instars, there are four prominent black spots in a square pattern on the dorsal surface of the last abdominal segments.  
Other potential identifying marks may include a non-continuous white line in the mid-dorsal area, and/or 
intermittent yellow and red flecks on the abdomen (Oliver and Chapin 1981, Robinson 1999). 
 
 
Adults 
Moths (Plate 4) have a 1 ½ inch wingspan.  Forewing color varies from a mottled, dark gray at the top to a light gray 
or brown at the bottom.  A distinct white “spot” can be found near the tip of the wing.  Hind wings are generally 
light gray to white in color.  Male adults may be confused with yellow-striped armyworm, while female adults can 
be confused with beet armyworm.  In addition, fall armyworm moths have filiform (threadlike) antennae and are 
generally active at night (Oliver and Chapin 1981, Robinson 1999). 
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Characterizing Damage to Cotton Plants 
 

Damage in cotton fields from fall armyworm outbreaks can be unpredictable, and include feeding injury to a range 
of plant structures during vegetative and reproductive stages of development (Plate 5).  In cotton, neonates and early 
instars initially cause a symptom known as “window-paneing” by feeding only on the lower (abaxial) surface of the 
leaf.  Larvae continue to develop and may eventually “skeletonize” the leaf on which the egg mass was oviposited.  
Late-second and early third instars migrate from the site of eclosion and may infest a variety of plant structures.  
These stages and later instars will directly injure reproductive structures such as squares (flower buds), blooms 
(flowers), and bolls (capsules).  On vegetative stage plants or on plants in the absence of fruiting forms, late instars 
have the potential to destroy terminal buds and cause loss of apical dominance (Leigh et al. 1996).  On reproductive 
stage plants with fruiting forms, later instars prefer to feed on bracts, large squares, blooms, and young bolls.  Heavy 
infestations may damage all fruiting structures (Leigh et al. 1996, Cook et al. 2004).  Late instars also have the 
ability to bore into and feed within fruiting structures. As larvae develop, it is more common to find injury on 
blooms and older bolls lower in the plant canopy.  Conventional chemical control strategies are not consistently 
effective due to a high tolerance of late instars to commercial insecticide rates, and problems with deposition of 
effective doeses low in the plant canopy (Cook et al. 2004). 
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Plate 1.  Fall armyworm egg mass 

 

 
Plate 2.  Early instar fall armyworm 

 
Plate 3.  Late instar fall armyworm 

 

6722009 Beltwide Cotton Conferences, San Antonio, Texas, January 5-8, 2009



 
Plate 4.  Fall armyworm adult 

 

 
Plate 5.  Damage – complete penetration (a) vs. etching (b) 

a b

6732009 Beltwide Cotton Conferences, San Antonio, Texas, January 5-8, 2009



<<
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K 0
  >>
  /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

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'omni default wbleeed'] [Based on 'omni default wbleeed'] [Based on 'No Compression wbleeed'] [Based on '[High Quality Print]'] 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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


