
EVALUATION OF INSECTICIDE APPLICATION INTERVALS TO OPTIMIZE TARNISHED PLANT 
BUG CONTROL 

Jeff Gore 
Angus Catchot 

Don Cook 
Fred Musser 

Mississippi State University 
Scott Stewart 

University of Tennessee 
Sebe Brown 

Louisiana State University 
Gus Lorenz 

Glenn Studebaker 
Nick Bateman 

Ben Thrash 
University of Arkansas 

Katherine Parys 
Nathan Little 

USDA-ARS, SIMRU 
Stoneville, MS 

 
Abstract 

 
The tarnished plant bug, Lygus lineolaris (Palisot de Beauvois), is the most important insect pest of cotton in the 
Mid-South region of the U.S.  It can cause severe yield loses if left uncontrolled for long periods of time and 
insecticide resistance makes management difficult. An experiment was conducted at multiple locations across the 
Mid-South in 2017 and 2018 to evaluate the impact of application interval on tarnished plant bug management. 
Regardless of application interval, two applications provided better control of tarnished plant bug than one 
application.  Control was better when the second application was made at 4 days after the first application compared 
to 7 and 10 days.  When the second application was made at 7 days, control was better than when the second 
application was made at 10 days. All insecticide treatments resulted in cotton yields greater than that in the untreated 
control. Also, when two applications were made at 4-7 day intervals, cotton yields were significantly greater than 
when only one application was made.  These data will be important for improving our IPM recommendations for 
tarnished plant bug in cotton. 
 

Introduction 
 
The tarnished plant bug, Lygus lineolaris (Palisot de Beauvois), is the most important pest of cotton in the 
midsouthern region of the U.S. (Layton 2000). Additionally, the pest status of this species has increased in other 
areas of the eastern U.S. over the last few years. Currently, scouting and applying insecticides based on established 
thresholds is the primary component of current integrated pest management programs. Considerable research has 
been conducted throughout the midsouthern U.S. to determine appropriate sampling methods and action thresholds 
to adequately protect cotton yields and maximize the profitability of growers (Musser et al. 2007, Musser et al. 
2009a, b, Gore et al. 2012). Currently, the states in the midsouthern U.S. recommend using a black drop cloth and 
treating when an average of 3 tarnished plant bugs are observed per sample during the flowering period. 
Additionally, Mississippi has an additional threshold based on damaged square counts of 10%. 
 
The use of foliar insecticide sprays is the primary method used to control tarnished plant bug in cotton. However, the 
occurrence of widespread resistance to multiple classes of insecticides has led to difficulty achieving acceptable 
control with a single application (Snodgrass 1996, Snodgrass and Scott 2000, Snodgrass et al. 2009).  As a result, 
tank mixes with multiple insecticides and sequential sprays are often needed to minimize excessive yield losses. 
Because of the frequency of sprays for insect pests in the midsouthern U.S., growers sometimes attempt to extend 
spray intervals for tarnished plant bug with the goal of reducing insecticide sprays. However, this may not be the 
most economical practice for growers and the impact of application intervals needed to be studied across a wide 
geography. 
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Materials and Methods 

 
To determine the impact of insecticide spray interval on tarnished plant control, an experiment was conducted at 
various locations throughout Tennessee, Arkansas, Louisiana, and Mississippi during the summers of 2017 and 
2018.  Over those two years and four locations, data were collected and pooled across 10 site years for analysis.  At 
all locations, the experiment was arranged as a randomized complete block with four replications.  The treatments 
included:  
 

1) a single application of Transform 50 WDG applied at 1.75 oz/A  
2) a single application of Transform 50 WDG at 2.25 oz/A tank mixed with Acephate 90S at 0.75 lb ai/A 
3) Transform 50 WDG at 1.75 oz/A followed by Acephate at 0.75 lb ai/A at 4 days 
4) Transform 50 WDG at 1.75 oz/A followed by Acephate at 0.75 lb ai/A at 7 days 
5) Transform 50 WDG at 1.75 oz/A followed by Acephate at 0.75 lb ai/A at 10 days 
6) untreated control 

 
A dual-gene Bt cotton variety was used at all locations and years to minimize the impact of lepidopteran pests on 
yield. If damaging levels of lepidopterans occurred at any location, all plots were sprayed with Prevathon, an 
insecticide that has no activity against tarnished plant bug.  All plots within a location were sprayed as needed for 
tarnished plant bug prior to first flower and after the final drop cloth sample at the end of the experiment.  
Treatments were sprayed with a high clearance sprayer calibrated to deliver 10 GPA at all locations.  Plots were 
established when tarnished plant bugs exceeded the current action threshold of 3 nymphs per 5 row feet on a black 
drop cloth.  Tarnished plant bugs were sampled in each plot using a 2.5 ft. black drop cloth and 2 samples were 
taken per plot on each date.  Plots were sampled at 4 days after the first application (4 DAT A), 7 DAT A, 10 DAT 
A, 14 DAT A, and 18 DAT A.  For the samples taken at 4, 7, and 10 DAT A, plots were sampled immediately prior 
to the second application. The total number of tarnished plant bug adults and nymphs were counted and recorded for 
the two samples. At the end of the season, plots were harvested and seedcotton weights were recorded.  All data 
were analyzed with analysis of variance using PROC GLIMMIX and means were separated with Fisher’s Protected 
LSD. 
 

Results and Discussion 
 
All insecticide treatments reduced tarnished plant bug densities compared to the untreated control (Fig. 1A).  
Tarnished plant bug densities remained above the current action threshold of three per 5 row ft. (6/10 row ft.) in the 
two treatments that only received a single application (Fig. 1B). In contrast, the treatments that received two 
sequential applications reduced tarnished plant bug populations below the action threshold, but only after the second 
application.  Extending the application interval resulted in tarnished plant bug populations remaining above the 
action threshold for a longer period of time (Fig. 1C).   In general, the shorter application interval of 4 days provided 
better control of tarnished plant bug than the 7 and 10-day application intervals.  Additionally, the 7-day application 
interval provided better control of tarnished plant bug than the 10-day application interval.  
 
For cotton yields, the location by treatment interaction was not significant, so location was treated as a random 
effect.  All insecticide treatments, including the single applications, resulted in greater cotton yields than the 
untreated control (Fig. 2).  Two sequential applications applied at 4 and 7 day intervals resulted in greater cotton 
yields than the two single applications.  
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Figure 1.  Impact of insecticide spray interval on tarnished plant bug populations in cotton from experiments 

conducted during 2017 and 2018 in Arkansas, Louisiana, Mississippi, and Tennessee. 
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Figure 2.  Impact of insecticide spray interval for tarnished plant bug on cotton yields from experiments conducted 

during 2017 and 2018 in Arkansas, Louisiana, Mississippi, and Tennessee. 
 

Summary 
 
Overall, these data suggest that spray intervals of 4-7 days provided the greatest level of tarnished plant bug control 
while also providing the best yield protection. Results from this study will be important for improving our tarnished 
plant bug IPM program in the midsouthern U.S.   
 

Acknowledgements 
 
The authors thank Cotton Incorporated and the cotton producers in Louisiana, Mississippi, Tennessee, and Arkansas 
for providing funding for this study.  The assistance provided by numerous other University employees is also 
greatly appreciated. The use of trade, firm, or corporation names in this publication (or page) is for the information 
and convenience of the reader. Such use does not constitute an official endorsement or approval by the United States 
Department of Agriculture or the Agricultural Research Service of any product or service to the exclusion of others 
that may be suitable. 
  
 

References 
 
Gore, J., A. Catchot, F. Musser, J. Greene, B. R. Leonard, D. R. Cook, G. L. Snodgrass, and R. Jackson.  2012.  
Development of a plant-based threshold for tarnished plant bug (Hemiptera: Miridae) in cotton.  J. Econ. Entomol. 
105: 2007-2014. 
 
Layton, M. B.  2000.  Biology and damage of the tarnished plant bug, Lygus lineolaris, in cotton. Southwest. 
Entomol. Suppl. No. 23: 7-20. 
 
Musser, F., S. Stewart, R. Bagwell, G. Lorenz, A. Catchot, E. Burris, D. Cook, J. Robbins, J. Greene, G. Studebaker, 
and J. Gore.  2007.  Comparison of direct and indirect sampling methods for tarnished plant bug (Hemiptera: 
Miridae) in flowering cotton.  J. Econ. Entomol. 100: 1916-1923. 
 
Musser, F. R., A. L. Catchot, S. D. Stewart, R. D. Bagwell, G. M. Lorenz, K. V. Tindall, G. E. Studebaker, B. R. 

6852019 Beltwide Cotton Conferences, New Orleans, LA, January 8-10, 2019



Leonard, D. S. Akin, D. R. Cook and C. A. Daves. 2009a. Tarnished plant bug (Hemiptera: Miridae) thresholds and 
sampling comparisons for flowering cotton in the midsouthern United States. J. Econ. Entomol. 102: 1827-1836. 
 
Musser, F. R., G. M. Lorenz, S. D. Stewart, R. D. Bagwell, B. R. Leonard, A. L. Catchot, K. V. Tindall, G. E. 
Studebaker, D. S. Akin, D. R. Cook, and C. A. Daves.  2009b. Tarnished plant bug (Hemiptera: Miridae) thresholds 
for cotton before bloom in the midsouth of the United States. J. Econ. Entomol. 102: 2109-2115. 
 
Snodgrass, G. L. 1996.  Pyrethroid resistance in field populations of the tarnished plant bug (Heteroptera: Miridae) 
in cotton in the Mississippi Delta. J. Econ. Entomol. 89: 783-790. 
 
Snodgrass, G. L., and W. P. Scott.  2000.  Seasonal changes in pyrethroid resistance in tarnished plant bug 
(Heteroptera: Miridae) populations during a three-year period in the Delta of Arkansas, Louisiana, and Mississippi.  
J. Econ. Entomol. 93: 441-446. 
 
Snodgrass, G. L., J. Gore, C. A. Abel, and R. Jackson.  2009.  Acephate resistance in populations of the tarnished 
plant bug (Heteroptera: Miridae) from the Mississippi River Delta.  J. Econ. Entomol. 102: 699-707. 

6862019 Beltwide Cotton Conferences, New Orleans, LA, January 8-10, 2019



<<
  /ASCII85EncodePages false
  /AllowPSXObjects false
  /AllowTransparency false
  /AlwaysEmbed [
    true
  ]
  /AntiAliasColorImages false
  /AntiAliasGrayImages false
  /AntiAliasMonoImages false
  /AutoFilterColorImages true
  /AutoFilterGrayImages true
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /ColorACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorConversionStrategy /UseDeviceIndependentColor
  /ColorImageAutoFilterStrategy /JPEG
  /ColorImageDepth -1
  /ColorImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorImageDownsampleThreshold 1.50000
  /ColorImageDownsampleType /Bicubic
  /ColorImageFilter /DCTEncode
  /ColorImageMinDownsampleDepth 1
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /ColorImageResolution 300
  /ColorSettingsFile ()
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /CreateJDFFile false
  /CreateJobTicket false
  /CropColorImages false
  /CropGrayImages false
  /CropMonoImages false
  /DSCReportingLevel 0
  /DefaultRenderingIntent /Default
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>
    /DEU <>
    /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.)
    /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 <>
  >>
  /DetectBlends true
  /DetectCurves 0
  /DoThumbnails false
  /DownsampleColorImages true
  /DownsampleGrayImages true
  /DownsampleMonoImages true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /EmbedOpenType false
  /EmitDSCWarnings false
  /EncodeColorImages true
  /EncodeGrayImages true
  /EncodeMonoImages true
  /EndPage -1
  /GrayACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageAutoFilterStrategy /JPEG
  /GrayImageDepth -1
  /GrayImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageDownsampleThreshold 1.50000
  /GrayImageDownsampleType /Bicubic
  /GrayImageFilter /DCTEncode
  /GrayImageMinDownsampleDepth 2
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /GrayImageResolution 300
  /ImageMemory 1048576
  /JPEG2000ColorACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000ColorImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /LockDistillerParams false
  /Magnification /FitPage
  /MaxSubsetPct 100
  /MonoImageDepth -1
  /MonoImageDict <<
    /K -1
  >>
  /MonoImageDownsampleThreshold 1.50000
  /MonoImageDownsampleType /Bicubic
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /MonoImageResolution 1200
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /NeverEmbed [
    true
  ]
  /OPM 1
  /Optimize true
  /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 \050SWOP\051 v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.25000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /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
    >>
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXBleedBoxToTrimBoxOffset [
    0
    0
    0
    0
  ]
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXOutputCondition ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputIntentProfile ()
  /PDFXRegistryName ()
  /PDFXSetBleedBoxToMediaBox true
  /PDFXTrapped /False
  /PDFXTrimBoxToMediaBoxOffset [
    0
    0
    0
    0
  ]
  /PageLayout /SinglePage
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /ParseICCProfilesInComments true
  /PassThroughJPEGImages true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /sRGBProfile (sRGB IEC61966-2.1)
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


