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Abstract

A complex of defoliating caterpillars commonly infests peanut, Arachis hypogaea L., in Mississippi and often requires
management with foliar insecticide applications. To better understand the effects of defoliation on Mississippi peanut
yields, experiments were conducted in Stoneville at the Delta Research and Extension Center and Starkville at the R.
R. Foil Research Facility at several important peanut growth stages. To achieve defoliation in the early growth stage
experiments, manual hand defoliation was necessary. Late growth stage experiments were infested with corn earworm,
Helicoverpa zea (Boddie) and fall armyworm, Spodoptera frujiperda (J. E. Smith). A maximum of 50% defoliation
was achieved in these infestation experiments. A significant relationship between defoliation and peanut yield was
observed for both the early season and mid-late-season experiments. Based on the regression analyses, 5.66 Ibs and
15.3 Ibs of peanuts were lost for every 1% defoliation. These results will be important for improving current IPM
strategies for defoliating caterpillar pests of peanut.

Introduction

Originating from South Africa, Arachis hypogaeae L., commonly known at the peanut or ground nut, is a legume
grown in subtropical and tropical areas (Hammons 1982). Globally, seasonal rain fed areas are where peanut
production occurs (Nageswara Rao et al. 2001). Peanut are used in the food industry as supplements, oils, and edible
seeds. (Mcwhatters and Cherry 1982, Stalker 1997, Nageswara Rao et al. 2001). In the United States, peanut are sold
for human consumption (Stalker 1997). Not only is the seed important for consumption but meal for animal
consumption is made from the foliage by extracting the oils (Stalker 1997). Harvested acres of peanuts in the United
States rose from roughly 1 million acres in 2013 to 1.7 million acres in 2017 and remained comparable for 2018
(NASS 2018). Although national harvested area remained relatively stable the past couple of years, the Mississippi
harvested acreage decreased from roughly 42 thousand acres to 26 thousand acres likely due to high input costs, low
commodity prices, and unfavorable early season weather conditions. To continue to grow a profitable peanut crop,
evaluating and refining action thresholds and improving decision process for grower will be critical to ensure
profitability and ultimately sustainability. Currently, the only Mississippi threshold recommend is 4 caterpillars per
row foot early season, and 8 caterpillars per row foot late season and is similar for all species. Defining alternate
thresholds, such as a sweep net and a defoliation threshold, would be beneficial to farmers and consultants to minimize
input costs and improve accuracy and timely insecticide applications.

Materials and Methods

Correlation of sweep net and drop sampling methods

Four regions were established with multiple locations within each region to ensure a suitable distribution. Two fields
at each location were sampled every two weeks using two different methods and pests were recorded. The sampling
methods used included drop cloth and sweep net samples. A total of 100 sweeps and 4 drops were taken at each sub-
location. The nine species recorded include bollworm, Helicoverpa zea (Boddie); fall armyworm, Spodoptera
frujiperda (J. E. Smith); yellowstriped armyworm, Spodoptera ornithogalli (Guenée); cabbage looper, Trichoplusia
ni (Hiibner); southern armyworm, Spodoptera eridania (Stoll); beet armyworm, Spodoptera exigua (Hiibner); green
cloverworm, Hypena scabra (Fabricius); velvetbean caterpillar, Anticarsia gemmatalis (Hiibner); and granulate
cutworm, Feltia subterranean (Fabricius).
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Evaluating losses associated with insect defoliation to create a defoliation threshold

Tests were located at two locations, Stoneville (DREC), MS and Starkville (R.R. Foil Research and Demonstration
Center), MS in 2017 and 2018. Georgia 06-G were planted on 38 beds at 6 seed per foot. Plots were 10 feet long and
4 rows wide. Fall armyworm larvae were released three times a week for 5 weeks at three timings corresponding with
important growth stages: 40, 80, and 100 days after emergence. Target larval growth stage was third instar to insure
maximum feeding and damage to the plants. This was equal to 12 larvae per row foot per week of infesting. Weekly
defoliation ratings were taken by assessing “fresh” feeding (feeding on tender upper growth). These ratings
(incremental defoliation levels) were used to accumulate a season long defoliation percentage.

Results and Discussion

Correlation of sweep net and drop sampling methods

In a2017 survey, method was an important factor (Figure 1). When using the sweep net method, pest such as bollworm
that feed in the upper canopy were collected at greater densities than when using the drop cloth method (Figure 2).
When using the drop cloth method, pests such as granulate cutworm that feed lower in the canopy were collected at
greater densities than when using the sweep net method (Figure 3). By performing sweep net and drop cloth sampling
methods at each location, correlations were developed to calibrate the threshold for the sweep net sampling method
(Figure 4).

Evaluating losses associated with insect defoliation to create a defoliation threshold

Previous research by Abbott et al. (2019) did not observe a relationship between canopy defoliation and peanut yields
at 80 days after emergence. In contrast, peanut yields were significantly reduced by 13.61 lbs. per acre for every 1
percent of defoliation at 80 days after emergence (Figure 5). This research was a single hand defoliation event which
may over exaggerate yield losses associated with defoliation. Yield losses associated with incremental defoliations
caused by caterpillar infestations were significantly reduced by 5.66 lbs. per acre for every 1 percent of defoliation 30
days after emergence (Figure 6) and significantly reduced by 15.3 Ibs. per acre for every 1 percent of defoliation from
60-100 days after emergence (Figure 7). These preliminary results demonstrate the impact of insect defoliation in
peanuts on final yields. More research is needed before actual economic injury levels can be established.
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Figure 1. Sweep net method verses drop cloth method across all location for each pest.
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Sweeps vs. Drops Across all Locations
for Bollworm Populations
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Figure 2. Comparing bollworm populations using sweep net sampling method and drop sampling method.

Sweeps vs. Drops Across all Locations
for Granulated Cutworm Populations
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Figure 3. Comparing granulated cutworm populations using sweep net sampling method and drop sampling method.
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Correlation of Sampling
Method for Bollworm

R =0.64
P <0.01

Figure 4. Correlation of sweep net sampling method to drop sampling method of bollworm.

Impact of Defoliation on Peanut Yields
Abbott et al., Peanut Science (in press)
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Figure 5. Relationship of peanut yield and a single manual hand defoliation event at different defoliation levels 40
and 80 days after emergence (DAE). *highlighted slopes are significant [Abbott et al. Peanut Science (in press)]
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Impact of Insect Defoliation on Peanut
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Figure 6. Relationship of peanut yield and a single manual hand defoliation event at different defoliation levels
during seedling stages, 20 days after emergence (DAE) *highlighted slopes are significant
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Figure 7. Relationship of peanut yield and incremental insect defoliation events at different defoliation levels
during pegging to pod fill stages, 40-80 days after emergence (DAE) *highlighted slopes are significant
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Summary

In summary, a sweep net threshold would be beneficial for farmers and consultants for accuracy of pest identification
within the caterpillar pest complex. Small amounts of defoliation can potentially reduce yield significantly therefore
a defoliation threshold would be beneficial for simplicity. Single hand defoliation events were similar to the results of
incremental insect defoliations and maybe used to simulate insect defoliation in peanut. Given the current level of
uncertainty in agriculture due to regulatory constraints limiting pesticide availability, high input costs, and low
commodity prices, continuing to evaluate and refine action thresholds and improve the decision processes for growers
will be critical to ensure long term sustainability.

References
Abbott, C.C., J. M. Sarver, J. Gore, D. Cook, A. Catchot, R.A. Henn, and L.J. Krutz. 2019. Establishing defoliation
thresholds for insect pests of peanut in Mississippi. Peanut Sci. (https://peanutscience.com/doi/pdf/10.3146/PS18-3.1).
Hammons, R. O. 1982. Origin and early harvest of the peanut. Peanut Science and Technology. 1: 1-20.

McWhatters, K. H. and J. P. Cherry. 1982. Potential uses of peanuts and peanut components. Peanut Sci. Technol. 18:
689-736.

Nageswara Rao, R. C., H. S. Talwar and G. C. Wright. 2001. Rapid assessment of specific leaf area and leaf nitrogen
in peanut (Arachis hypogaea L.) using a chlorophyll meter. J. Agron. Crop Sci. 186: 175-182.

NASS. Accessed on 1/15/19. https://www.nass.usda.gov/Statistics by Subject/result.php? A74ABF45-F909-3BBE-
94CF-E3BBBI9E8FD28&sector=CROPS & group=FIELD%20CROPS&comm=PEANUTS

NASS. Accessed on 1/16/19. https://quickstats.nass.usda.gov/results/768E75A2-5CB0-3FA6-AA3C-81B1C96747FF

Stalker, H. T. 1997. Peanut (Arachis Hypogaea L.). Field Crops Research. 53: 205-217.

700




<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /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 true
  /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 /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 false
  /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 false
  /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>

    /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 <>
  >>
  /Magnification /FitPage
  /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 true
      /MarksOffset 6
      /MarksWeight 0.250000
      /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
    >>
  ]
  /PageLayout /SinglePage
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


