
The annual bluegrass weevil (ABW),

Listronotus maculicollis, formerly
'Hyperodes weevil', is a serious and
expanding pest of close-cut annual blue-
grass on golf courses through much of the
Northeast.  Adult ABW emerge from over-
wintering sites in leaf litter and tall rough
in early April and migrate to short-mowed
turfgrasses (greens, tees, fairways) to feed
and mate.  Females lay eggs into the grass
stems from late April through May.  

The young larvae feed internally
on the plant, ultimately tunneling through
the crown and destroying the turfgrass
plant.  Later instars feed externally on
crowns and roots which leads to the most
extensive turf loss typically around early to
mid-June.  Damage caused by the 2nd and
3rd generations is usually less severe and
more localized as peak larval densities
decrease in successive generations. 

In laboratory experiments, vari-
ous nematodes species/strains were tested
against field-collected adult ABW.  Only
the commercial and field isolates of S. car-
pocapsae (both 58%) and H. bacteriopho-

ra (51 and 63%, respectively) pro-
vided moderate control, whereas
commercial strains of H. megidis,
S. feltiae, and S. kraussei were
ineffective (26-38%).  Since con-
trol rates were limited even under
ideal laboratory conditions and
with high nematodes rates (250
per adult), control of ABW adults
does not appear to be feasible in
spring or in their hibernation sites
in fall when low temperatures
limit nematode activity.

Virulence of nematodes
to ABW larvae was assessed in
field infested turf cores in the lab-
oratory.  Cores were taken from
infested fairways weekly to coincide with
peak in 4th and 5th instars during the 2006
and 2007 seasons.  Fourth-instar control
ranged from 65 to 100% in 2006 and
reached 97% (S. feltiae) and 100% (S. car-
pocapsae field isolate) in 2007.  Fifth-
instar control could not be observed in
2006 (larval densities too low), but was
upwards of 90% with S. feltiae in 2007.

Density of ABW stages in the
field trials also varied between years.  In
2006, control ranged between 62-92 %, but
due to low densities, only S. feltiae and the
endemic H. bacteriophora significantly
reduced ABW densities.  In 2007, 16 treat-
ments were tested against very high densi-
ties in the field (Figure 2).  Control ranged
between 0 and 87%.  High variability in
the data made detection of significant dif-
ferences difficult.  No single nematode
species applied once provided significant
control, whether applied at 0.5 or 1.0 bil-
lion nematodes per acre.  

However, combining doses with-
in species for analysis showed significant
control by S. carpocapsae.  A combination
of S. carpocapsae and H. bacteriophora,
each at 0.5 billion/acre, provided signifi-

cant control (82%).  Two treatments with
0.5 billion/acre applied one  week apart
resulted in significant control for the
endemic H. bacteriophora (87%), but not
for S. feltiae (65%).  Neither the species
combination nor the split applications pro-
vided control that was significantly differ-
ent from the high rate of the respective
species applied once. 

A third field season will be
required to determine the best neamatode
species for control of ABW larvae.  
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Figure 1. Pupa infected by H. bacteriophora (dorsal
view).
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Objectives:
1.  Conduct surveys for entomopathogenic nematodes in annual bluegrass weevil (ABW) infested areas and adult 

ABW hibernation sites on golf courses.
2.  Determine the virulence to annual bluegrass weevil of entomopathogenic nematodes, Bacillus thuringiensis (Bt) 

strains, and several biorational compounds.
3.  Determine the field efficacy of promising entomopathogenic nematodes, Bacillus thuringiensis, and several biora-

tional compounds.

Figure 2. Density of ABW stages in a field experiment two weeks
after application of the nematodes S. carpocapsae (Sc), H. bacterio-

phora (Hb), H. megidis (Hm), S. feltiae (Sf), and S. kraussei (Sk).  All
nematodes were commercial strains except for one field isolated (Hb
PB).  Rates are H = 1 billion per acre, L = 0.5 billion per acre, S = 1
billion split into two weekly rates of 500 million.  Hb+Sc = 0.5 billion
per species.  Figure inside bars are percent reduction compared to
untreated control (UTC). * indicates significant reduction compared to
UTC.
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Summary Points
Entomopathogenic nematodes can be

important natural mortality factors of
ABW larvae.

Control of adult ABW with nematodes
does not appear feasible due to the low
nematode susceptibility of adult ABW and
the low temperatures occurring during
potential application periods.

Entomopathogenic nematodes can pro-
vide significant control of ABW larvae
under field conditions.  Rates and timing
of nematode application appear to be criti-
cal factors in the ability of nematodes  to
suppress ABW below damaging 
thresholds.  

5



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 /Average
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU ([Based on 'AP_Press'] Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
  /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 [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /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 /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


