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Abstract

Our objectives are to define the relationship of feeding-injury of the green plant bug Creontiades signatus (Stahl) to
cotton boll age to provide a degree-day based threshold that determines when economic damage no longer occurs so
that management (i.e. insecticides applications) can be justifiably terminated. Creontiades signatus (Stahl)
(Heteroptera: Miridae) has been infesting cotton in the Coastal Bend and the Lower Rio Grande Valley of Texas in
high enough densities that insecticide treatments have been applied to reduce feeding damage, even though an
economic threshold has not been established. Accumulated heat units (daily max — min/2 minus 60 F) are commonly
used and available from different sources where crop managers could easily determine the threshold. We tagged
cotton blooms in the summer of 2008, and infested them with a single green plant bug when accumulated DD’s
reached from between 100 and 500 heat units. The bolls were collected at maturity where seed-cotton weight, lint
weight and seed weight were recorded. Regression analysis was performed on the heat unit accumulations
(independent variables) and the yield parameters (dependant variables) to define relationships, and identify the
number of DD’s required before feeding injury will no longer occur. Analysis of variance and repeated measures
analysis will be performed on the damage score, seed-cotton weight, lint weight and seed weight, and the number of
damaged and undamaged ovules to determine if significant differences occur across accumulated DD’s.

Introduction

True bugs, including mirids and stink bugs, have increased in importance as significant pests of cotton in most areas
of the cotton belt over the last fifteen years. The adoption of transgenic cotton varieties that effectively control
lepidoperous pests, along with the development and use of more target specific insecticides has resulted in an overall
reduction in broad spectrum insecticides that previously controlled heteropteran species. The Lower Rio Grande
Valley (LRGV) and Coastal Bend region of south Texas has been challenged with a unique mirid species identified
as Creontiades signatus (Stahl) (Coleman et al. 2008, Armstrong and Coleman 2008). Observations on this pest over
the last ten years have indicated that infestations occur later in the cotton season with cotton bolls being the most
susceptible to feeding injury. Over the last ten years, consultants and crop protection personnel working in south
Texas cotton have been concerned about when a cotton boll may be mature enough that feeding injury from
Creontiades signatus (Stahl) will cease to reduce the yield in lint or seedcotton values. The determination or
“threshold” that defines when a cotton boll has reached a point of maturity that insects can no longer caused
abscission, or reduce the lint or seed values has been reported for the tarnished plant bug, Lygus lineolaris [Palisot
de Beavois], (Russell 1999) and the stink bug southern green stink bug, Nezara viridula (L.), (Bommireddy et al
2007) with the use of accumulated degree-days >60 °F from the time of white flower (Bagwell & Tugwell 1992).
Our objectives for this study are define the relationship of boll feeding injury of the green plant bug, Creontiades
signatus, to cotton boll-age as defined by degree-days accumulated past white flower to determine when economic
damage no longer occurs, and management strategies (i.e. insecticides applications) can be justifiably terminated.

Materials and Methods

Green plant bugs used to infest cotton bolls at varying degree-days were collected from cowpeas “Texas Pinkeye”
(Vigna unguiculata (L.) planted at the USDA-ARS research farm just south of Weslaco, TX and from surrounding
redroot pigweed, Amaranthus retroflexus, (L.) one day before being used to infest cotton bolls. The insects were
kept in plexi-glass cages overnight on their respective host plants with the addition of some store purchased green
beans Phaseolus vulgaris (L.). Pesticide residues from the store purchased green beans were minimized by soaking
in water and baking soda for 5 m, followed by rinsing three times with RO water. Only healthy adults, with all
appendages intact, were used for infesting cotton bolls. The cotton genotype (Stoneville 4357BGIIRF) was planted
under a field cage (20’w x 40°1) covered in 50 mesh screening to prevent interference from boll weevil eradication.
The cotton was irrigated by drip lines (t-tape) and weeds were controlled by hoeing. Two applications of N-42

717



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

fertilizer was applied at 60 Ibs total N per acre through the drip system on 15 April and 19 May. Two rows of cotton
were planted on 40 inch centers, followed by a skip row on March 5, 2008. One 2-row section of cotton that
measured 10 m in length was considered a replicate, and within each replicate and over the course of the cotton
fruiting period, a total of about 40 white-blooms exhibiting anthesis were tagged and dated. White blooms were
tagged with aluminum tags (Pittsburgh Tag CO., Pittsburg, PA) secured with cotton strings placed around the main
stem and pedicle of first position white-blooms every 2 - 4 d starting May 13™ to July 16™. Cotton bolls were
infested by enclosing one adult green plant bug on the tagged bolls by using a 15 x 11.5 cm nylon bag (Armstrong
and Camelo 2005). The bugs, and controls with no bug enclosed, were left on the plants for 72 h before being
removed. No determination of sex of the experimental insects was made. After the cotton reached harvestable
maturity, all bolls were noted as present or abscised and taken to the laboratory where the seed cotton was removed
from each boll. The lint and seed were hand separated and weighed. Linear regression analysis (PROC REG, SAS
2001) were be performed on the heat unit accumulations (independent variables) and the yield parameters
(dependant variables) to determine the relationships of feeding injury to accumulated degree-days.

Results and Discussion

Younger cotton bolls that accumulated fewer DD’s were more susceptible to abscission than older cotton bolls
(Figure 1). The data indicate that bolls less than 100 DD’s or up to 4 days of age, are most susceptible to abscission,
followed by moderate abscission up 200 DD’s or 8 days of age, and no abscission > 300 DD’s or 13 days of age.
This trend follows all other studies for plant bugs in that the younger the cotton boll, the more susceptible to
abscission (Greene et al. 1999, Russell 1999, Layton 2000).

Both lint and seed yield from cotton bolls infested with green plant bugs were affected by the age of the boll as
determined by degree-day accumulations (Figures 2 & 3 respectively). Lint yield varied widely at 100 DD’s,
steadily increasing up to 250 — 300 DD’s where it seemed to be more stable and equalized (Figure 2). It appears that
even when abscission was greatly reduced or had ceased up 200 DD’s, some loss in lint yield still occurred. Seed
yield response from green plant bug feeding mirrored the lint yield loss in that at 100 DD’s, a wide variation in seed
yield was detected, but by 250 DD’s there was no seed yield loss (Figure 3). From our observations of Creontiades
signatus temporal distribution over several growing seasons, we have never observed cotton infestations before bolls
are starting to form. Our data indicates that as soon as bolls are present, they are susceptible to green plant bug
attack. We report these preliminary findings of green plant bug injury to cotton based on boll age. Our intention is to
conduct this study for a minimum of at least one more year.
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Figure 1. Boll abscission of Stoneville ‘4357BGIIRF’ bolls infested with an adult green plant bug, Creontiades
signatus (Stahl) (Heteroptera: Miridae), at various degree-days (maximum + minimum)/ 2 — 60°F) accumulated
summer 2008.
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Figure 2. Lint yield from Stoneville ‘4357BGIIRF’ cotton bolls infested with an adult green plant bug at various
degree-day (maximum + minimum)/ 2 — 60°F) accumulated during the summer 2008.
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Figure 3. Seed Stoneville ‘4357BGIIRF’ cotton bolls infested with an adult green plant bug at various degree-day
(maximum + minimum)/ 2 —60 °F) accumulated during the summer 2008.

References

Armstrong, J. S. and L. D. Camelo. 2005. A comparison of feeding damage from Lygus hesperus and Lygus elisus to
pre-bloom cotton. J. of Entomol. Sci. 40:143-148.

Armstrong, J. S., R. J. Coleman and M. Setamou. 2008. Oviposition patterns of Creontiades signatus (Hemiptera:
Miridae) on okra-leaf and normal-leaf Cotton. (Accepted, Annals of the ESA).

Bommireddy, P. L., B. R. Leonard, and J. H. Temple. 2007. Influence of Nezara viridula feeding on cotton yield,
fiber quality, and seed germination. J. Econ. Entomol. 100: 1560-1568.

Bagwell, R. D., N. P. Tugwell. 1992. Defining the period of boll susceptibility to insect damage in heat units from
flower. 1992 Proceedings Beltwide Cotton Conf., National Cotton Council, Memphis, TN. p. 767-768.

Coleman, R. J., J. P., Hereward, P. J. De Barro, D. R., Frohlich, J. J. Adamczyk Jr., and J. A. Goolsby. 2008.
Molecular comparison of Creontiades plant bugs from south Texas and Australia. Southwest. Entomol. .

Greene J. K., Turnipseed S. G., Sulivan M. J., and Herzog G. A. 1999. Boll damage by southern green stink bug
(Hemiptera: Pentatomidae) and tarnished plant bug (Hemiptera: Miridae) caged on transgenic Bacillus thuringiensis
cotton. J. Econ. Entomol. . 92:941-944 1999.

Layton, M. B. 2000. Biology and damage of the tarnished plant bug, Lygus lineolaris, in cotton. Southwest.
Entomol. 23:7-20.

Russell, J. S., B. R. Leonard, J. Gore and G. E. Church. 1999. Cotton Boll Abscission Influenced by Tarnished Plant
Bug Feeding. Proc. Beltwide Cotton Prod. Res. Conf., National Cotton Council, Memphis, TN. pp. 1046-104

SAS Institute. 2001. SAS/STAT user’s guide, release 8.02 ed. SAS Institute, Cary, NC.

720




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (These are the default settings Omnipress uses to convert PDFs for optimal use in print and electronic media.)
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /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 true
      /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 /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


