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Watch for Panicle-Feeding Caterpillars in Sorghum
Tom A. Royer, Extension Entomologist

| received my first report of “worms” feeding on sorghum this
week which | identified as fall armyworms. The fall armyworm,
and its cousin, the corn earworm comprise a complex of
caterpillars called sorghum “headworms”. Headworms feed in
the whorl and the emerged grain head of sorghum. In the
past, | rarely recommended that a producer treat for
headworms that were infesting whorl stage sorghum. Why?
Because whorl feeding rarely causes enough vyield loss to
warrant treatment costs, AND it is difficult to get effective
control because the worms are protected from exposure to the
insecticide. Having said that and with sorghum prices at new
highs, it is time to revisit those recommendations.

Damage from headworm whorl-feeding is often unnoticed
: until severe damage is evident, so it is important to check
fields regularly. Fall armyworms and corn earworms are both striped caterpillars with very little
body “hair.” The fall armyworm can be distinguished from the corn earworm by the distinctive
white or yellow inverted “Y” on the head. Corn earworms can range in color from light green,
to pink, to nearly black.

Threshold for Whorl Damage: We don’t have much research to evaluate yield loss due to leaf
feeding. Research conducted in the late 60’s showed no measurable yield loss due to leaf
feeding, because the sorghum plant can compensate for leaf damage. However, with today’s
new varieties and the increased value of grain, fields should be scouted. If plants are very small
(2-4 leaf stage), it is important to scout and treat if fall armyworms are feeding, because they
can literally kill small, newly emerged plants by eating the growing point. Treat if 25% of small
(2-4 leaf stage) plants are infested.

In larger plants examine plants for whorl feeding and presence of caterpillars. Examine 30
plants (5 consecutive plants in 6 different locations) for evidence of feeding. Pull the whorl
from damaged plants and unroll the leaves to find the caterpillars that are feeding on that
plant. Early signs include “windowpaning” and “shotholing”.



“Windowpaning” damage. “Shotholing” damage.

Before making a treatment decision, split a few stalks to see where the panicle is located. If the
sorghum is close to emerging (boot stage), today’s market prices suggest we should be looking
at 75% of the whorls infested with 1-2 caterpillars present as a treatment threshold.

Threshold for Panicle Damage: Texas A&M entomologists recently revised published economic
thresholds for the headworm complex in emerged heads after showing that the old thresholds
were underestimating potential yield loss. The researchers found that headworms suffer heavy
mortality until they reach the 4™ instar (have molted 3 times). By that time, they are about %
inches long and will likely live to cause economic damage. | have adapted their results to
provide Oklahoma growers with a suggested treatment threshold that can be calculated for use
with the “shake bucket” sampling technique in the attached worksheet. The bottom line: with
today’s prices for sorghum grain, it is more important than ever to scout fields for insect pests.

An example for all worms over % inch: As an example, let’s say that you counted 22 plants in
17.4 ft on your 30-inch row sorghum. That is equivalent to the number of plants in 1/1000 of
an acre. Your control costs are $8.00 and you have contracted your sorghum to sell for $7.00
per hundredweight. You sampled your field with the shake bucket method and found 47
caterpillars in 30 samples.

Worm size (Circle) Small (less than 2 inches long
ore than 2 inches long)
Mixed (50% large, 50% small)

Control Cost =$8.00, Market Value of Crop = $7.00

Plants per acre = 22 x 1000 = 22,000.

Calculated EIL number of caterpillars per acre (from EIL Table) 11,000/acre
11,000 caterpillars per acre/22,000 plants per acre = 0.5 worms per head.

EIL = 0.5 worms per head.

The EIL is 0.50 worms per plant, and you collected 1.56 worms per plant (47 worms/ 30
plants). You should treat because you have exceeded the EIL.



An example for all worms under '; inch:

Worm size (Circle) less than 2 inches long

Large (more than '2 inches long)
Mixed (50% large, 50% small)

Control Cost =$8.00, Market Value of Crop = $7.00

Plants per acre =22 x 1000 = 22,000.

Calculated EIL number of caterpillars per acre (from EIL Table) 58,000/acre
58,000 caterpillars per acre /22,000 plants per acre = 2.63 worms per head

EIL = 2.63 worms per head.

The EIL is 2.63 worms per plant, and you collected 1.56 worms per plant (47 worms/ 30
plants). You should not treat because you have not exceeded the EIL.

An example for worms of mixed sizes:

Worm size (Circle) Small (less than 2 inches long
Large (more than 2 inches long)
dX50% large, 50% small)

Control Cost =$8.00, Market Value of Crop = $7.00

Plants per acre = 22 x 1000 = 22,000.

Calculated EIL number of caterpillars per acre (from EIL Table) 34,000/acre
34,000 caterpillars per acre/22,000 plants per acre = 1.54 worms per head

EIL = 1.54 worms per head.

The EIL is 1.54 worms per plant, and you collected 1.56 worms per plant (47 worms/ 30
plants). You should treat because you have exceeded the EIL, or resample in 2-3 days,
especially if there is reason to believe that more worm mortality will occur due to heavy rains or
numerous predators present in the field or if you can’t immediately schedule a treatment.

Dr. Richard Grantham, Director, Plant Disease and Insect Diagnostic Laboratory
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Common Names:

Damaging Stage:
Plant Part Attacked
Development:

Generations per year:

Nature of Damage:

When to Scout

How to Scout

Windowpaning

Corn earworm
Fall armyworm

Larvae
Whorl, Panicle
Complete: egg, larva, pupa, adult

2-6, depending on species

In whorl, feeding begins as “windowpaning by young larvae, and as they
get bigger, they cause shotholes. In panicles, they feed and damage
developing seed

Emergence through soft dough stage.

Examine 30 plant heads using the “shake bucket” method (add 1 plant per
acre for fields over 40 acres), and count the number of headworms that fall
into the bucket. Divide the number of worms captured by 30 to get an
average number of worms per head.

Shotholes Panicle Feeding



Step 1: Scout your field with the shake bucket method, paying attention to the size and number
of worms you collected. Estimate the Economic Injury Level from the tables (page 3) based on
sample of worm size in heads. Determine control costs (cost of insecticide + cost of application)
and market value of crop ($ per hundred weight).

Worm size (Circle) Small (less than Y5 inches long
Large (more than '2 inches long)
Mixed (50% large, 50% small)

Control Cost = , Market Value of Crop =

Number of caterpillars per acre (from EIL Table)

Step 2: Estimate your plant population. Go by planting rate/acre or calculate your row spacing.

20 inch spacing----# plants in 26.2 ft X 1000 = plants/acre
30 inch spacing----# plants in 17.4 ft X 1000 = plants/acre
36 inch spacing----# plants in 14.5 ft X 1000 = plants/acre
40 inch spacing----# plants in 13.2 ft X 1000 = plants/acre

Step 3: Divide the Number of caterpillars per acre by the # plants per acre. That number equals
the number of caterpillars per head for the threshold.

# Caterpillars per acre / # Plants per acre
Threshold: per head.

Decision: Treat** if the threshold was met or exceeded.

** Chemical registrations can change; consult current recommendations published in CR-7170,
Management of Insect and Mite Pests of Sorghum. Consult label for information on pre-harvest
intervals and grazing restrictions.



Economic Injury Levels (EIL) for Sorghum Headworms

(Adapted from B-1220, Texas A&M University)

EIL* For Large (1/2 inch or longer) # Headworms/Acre

Market Value of Crop ($ per CWT)

Control Costs ($) per Acre 5.00 6.00 7.00 8.00 9.00 10.00
6.00 11700 9750 8500 7250 6400 5750
8.00 15600 13000 11000 9750 8600 7750
10.00 19500 16250 14000 12250 10800 9750
12.00 23400 19500 16750 14750 13000 11750
EIL* For Small (1/4 to 1/2 inch ) # Headworms/Acre

Market Value of Crop ($ per CWT)

Control Costs ($) per Acre 5.00 6.00 7.00 8.00 9.00 10.00
6.00 61750 51500 44750 38250 34400 31250
8.00 82250 68500 58000 51250 46000 41750
10.00 102750 87750 73750 64500 56750 51500
12.00 123500 102750 88250 77750 68250 62000

EIL For Mixed (50% small, 50% large) # Headworms/Acre
Market Value of Crop ($ per CWT)
Control Costs ($) per Acre 5.00 6.00 7.00 8.00 9.00 10.00

6.00 36750 30500 26500 22750 20500 18500
8.00 49000 40750 34500 30500 27250 24750
10.00 61000 52000 43750 38250 33750 30500
12.00 73500 61250 52500 46250 40500 36750

Oklahoma State University, in compliance with Title VI and VII of the Civil Rights Act of 1964, Executive Order 11246 as amended, Title IX of the Education
Amendments of 1972, Americans with Disabilities act of 1990, and other federal laws and regulations, does not discriminate on the basis of race, color, national
origin, sex, age, religion, disability, or status as a veteran in any of its policies, practices or procedures. This includes but is not limited to admissions, employment,
financial aid, and educational services.

Issued in furtherance of the Cooperative Extension work, acts of May 8 and June 30, 1914, in cooperation with he U.S. Department of Agriculture, Robert E. Whitson,

Director of Oklahoma Cooperative Extension Service, Oklahoma State University, Stillwater, Oklahoma. This publication is printed and issued by Oklahoma State
University as authorized by the Dean of the Division of Agricultural Sciences and Natural Resources and has been prepared and distributed at a cost of $0.00 per copy




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


