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Abstract 
 

Corn earworm, Helicoverpa zea, is a major pest of corn, cotton (cotton bollworm), grain sorghum (sorghum 
headworm), and soybean (soybean podworm). In Arkansas there is a major effort to monitor for this pest in all counties 
with row crops. Each year traps are strategically placed in crop producing counties to monitor for this pest. In Lonoke 
and Drew County, the Extension Entomology program collects trap data to monitor corn earworm moth flights. Moths 
caught in traps are also used for insecticide resistance monitoring. Trapping is initiated in late-April and monitored 
through mid-September. A modified Hartstack trap is placed in areas that are near corn, soybeans, and cotton. Weekly 
trap counts are reported through multiple outlets to alert growers and consultants to developing populations which can 
help them make informed decisions on scouting and treating their crops. In 2020, the moth flight was below average. 
Data from previous years was used to map trends that could be seen for the current year. This year we did a study on 
two different traps, basket and light traps. Of the traps tested this year the Hartstack trap was more efficient than the 
basket trap and the light trap.  
 

Introduction 
 

Corn earworm is a pest with a wide host range affecting many agricultural commodities across Arkansas. Infestations 
average ~4% yield loss in corn, cotton, and soybean. Monitoring corn earworm flights are a crucial component to 
Arkansas IPM programs, allowing producers and consultants to track distribution of corn earworm across the state. 
Corn earworm flights are monitored through pheromone trapping systems. Location and pheromone selection, along 
with proper trap maintenance are imperative to accurately depict corn earworm migration. Additionally, moths 
collected from these traps allow researchers to test for resistant populations in Arkansas. Resistance to pyrethroid 
insecticides has been observed across the Mid-south, and there is a potential for resistance to other insecticide classes. 
Proper monitoring of corn earworm is a major part of the Arkansas IPM programs foundation, helping growers and 
consultants make sustainable and economically feasible decisions about corn earworm management. 
 

Materials and Methods 
 

Trapping Study 
A survey was conducted using a modified Hartstack trap across Lonoke and Drew Counties at 15 and 11 locations, 
respectively. Traps were strategically placed along edges of corn, cotton, and soybean production fields, and away 
from factors that may obstruct trap efficiency such as, manmade structures, and tree lines. A male attracting 
pheromone called Zea Lure (Hercon, Emigsville, PA) was securely placed inside the trap, and was replaced weekly. 
Zea Lure is replaced to ensure that they pheromone remains fragrant for the male moths.  The area surrounding the 
traps were mechanically and chemically managed to reduce plant vegetation and ensure quality airflow. Traps were 
monitored every four days, and moths were properly identified and collected. Two other trap designs were tested to 
compare to the Hartstack traps in this study to observe if a more cost-effective method would result in similar results. 
One was a bucket trap, which is a modified Lindgren funnel trap. Pheromone is placed in a container at the top of the 
trap. Moths are attracted to the pheromone, land in the interior funnel, and they fall into the collection bucket. Basket 
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traps were also tested in this study. Pheromone is placed into a container at the highest point of the trap and attracted 
species will fly into the trap and be forced to go into a net below the pheromone. Finally, solar powered light traps 
were also tested, which used a combination of light and pheromone. Pheromone strips were placed in a compartment 
on the edge of the trap and at dusk attracted insects flying toward the black light or pheromone. A connection with the 
grid was made which electrocutes the moth and they fall into a connection net.  
 
Resistance Monitoring 
An additional study to monitor the resistance of corn earworm to pyrethroid insecticides was conducted from moths 
caught in the Hartstack traps. Cypermethrin treated vials were sent to the Lonoke County Entomology lab by the 
Mississippi State University Entomology Lab for this experiment. One hundred vials were used weekly from May to 
August for this study. Sixty vials were treated with a pyrethroid, and forty were used as untreated checks for 
comparison. Moths were placed in a designated vial for 24 hours. Following the allotted exposure time, each vial was 
analyzed for corn earworm mortality, and ratings were recorded.  
 

Results 
 

Trapping Study 
Over the past ten growing seasons in Lonoke County the highest peak in mean trap catches falls between the last week 
in June and the first week in July (Figure 1). Observations in 2020 showed mean trap catches were similar to the 2017 
growing season, with similar peaks in collection less than one week apart (Figure 2). In Drew county, a trend was 
observed when comparing the 2018 and 2020 growing seasons. Although the number of moths collected during the 
2018 growing season compared to 2020, similar peaks in trap catches were observed (Figure 3). Preliminary data 
suggest that the Hartstack trap is the optimal method for collecting moths. Approximately 99% of adults trapped 
during this growing season were obtained using the Hartstack method. Mean trap catches of other methods tested were 
lower when compared to the Hartstack method.  
 
Resistance Monitoring 
These data suggest corn earworm populations have substantially built resistance to cypermethrin over the past two 
decades. Originally, data collected in 1998 reported a 6% survival rate of male corn earworm moths, in 2016 survival 
rates had increased 6x reporting a 36% survival rate. (Figure 4). These data suggest corn earworm has progressively 
become more resistant to pyrethroids such as cypermethrin.  
 

Summary 
 
Studies show that the most accurate and productive trap that is currently available is the modified Hartstack trap. 
Despite bucket, basket, and solar light traps being less costly and require less maintenance they did not consistently 
catch moths when compared to the Hartstack trap. The bucket traps would support the moth numbers until the moth 
flight numbers began to rise, but lost efficacy during larger flights. Moth numbers in the basket and the solar light 
traps did not correlate to actual moth populations during any time during the study. The Hartstack trap is expensive 
and inconvenient but will continue to be the recommended tool to monitor moth flights in Arkansas due to its accuracy. 
The resistance study showed that the corn earworm has become resistant to pyrethroids, and other modes of action are 
required to control infestations. Many growers are using diamides insecticides to control corn earworm and studies 
are being conducted to evaluate additional insecticide options. These data suggest that the current monitoring method, 
the Hartstack trap, will provide the greatest accuracy to detect corn earworm flights. Studies are now being conducted 
to test corn earworm resistance to the diamide insecticide class. This data will aid producers in management decisions 
for control of corn earworm.   
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Figure 1. Modified Hartstack moth trap averages for H. zea from 2011 to 2020 
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Figure 2. Modified Hartstack moth trap averages for H. zea in Lonoke County in 2017 and 2020 
 

Figure 3. Modified Hartstack moth trap averages for H. zea in Drew county in 2018 and 2020  
 

 
Figure 4. Male moth resistance to cypermethrin as it progresses from 1998 to 2016.  

 

0

100

200

300

400

500

600

700

2018
2020

Av
er

ag
e/

tr
ap

7102021 Beltwide Cotton Conferences, Virtual, January 5-7, 2021



<<
  /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 false
  /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 false
  /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 false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'Hi_Res for Print'] [Based on 'Hi_Res for Print'] [Based on 'Hi_Res for Print'] [Based on 'Hi_Res for Print'] [Based on 'Hi_Res for Print'] [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 (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 9
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /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




