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Pine Wilt Update
Damon L. Smith, Extension Horticulture Pathologist

| have been receiving phone calls already this spring and early summer concerning the rapid
death of Austrian pines in Oklahoma. | also accompanied Ray Ridlen, Oklahoma County
Extension Educator, recently on a trek through areas of Oklahoma County that have had severe
pine tree losses. The disease that is causing the rapid death is pine wilt, which is caused by
infestations of the pinewood nematode. While many trees in the state have experienced
damage from storms this season, these weather events would not cause this type of death.
Even the large hail that moved through Oklahoma City last month would not cause rapid death
like that which is being observed. Certainly the severe weather may have caused a lot of tree
damage and may predispose trees to other diseases in the future.

Pine wilt is most devastating to non-native pine species such as Austrian pine, Scots pine, and
Japanese black pine. The pinewood nematode (Bursaphelenchus xylophilus) is a pathogen that
is native to North America. Therefore, native North American pine species will typically have
better resistance. In fact in native stands of pines,
infestations of the pinewood nematode are
considered inconsequential. There are exceptions to
this rule, pine trees that are under stress (drought and
heat) are especially predisposed for pine wilt.

The pinewood nematode is transmitted to pine trees
via long-horned beetle vectors, mostly in the genus
Monochamus (left). The beetle can feed on limbs of
healthy trees, but is drawn mostly to trees under
stress or that are already in decline. The beetles will
deposit eggs that will result in larvae that feed in dead
or dying trees. The pinewood nematode is attracted
to beetle pupae in the tree and before the beetle




molts to an adult they enter the breathing
canals of the beetle. Each adult beetle that
emerges can carry on average of 15,000 to
20,000 nematodes. The adult beetles are
attracted to other declining pine trees, initiate
feeding sites, and begin depositing eggs, and the
nematodes emerge and gain entry to the trees.
The nematodes will move through and feed in
resin duct cells and xylem element cells.
Pinewood nematodes also have a rapid life cycle

(4-5 days when temperatures are 77° F)
enabling a fast increase in nematode
populations within a tree. Feeding, nematode
movement, and the production of toxins result

element showing many nematodes inside. Photo
Credit: L.D. Dwindell, USDA-Forest Service.

in destruction of resin ducts and severe disruption and blockage of xylem elements.
Subsequently, rapid wilting, decline, and eventually tree death will manifest. Nematodes will
also feed on fungi that are introduced into the declining tree and can be carried with the
nematode/beetle complex. These fungal species typically produce blue pigments (staining) as
they infect the tree giving them the common name, blue-stain fungi.
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Wilting and “drooping” of pine needles still attached to
a tree. Photo Credit: USDA-Forest Service.

Symptoms of pine wilt may initiate as
yellowing or browning of needles. Typically,
the decline and death of the tree is so rapid
that needles will remain attached to the tree
and often have a “drooping” appearance. The
wood will be very dry and lack resin. Bending
of branches on infected trees will often result
in clean snapping rather than pliable bending
due to the lack of resin. Time from arrival of
the nematode to the tree, and tree death,
can take place in as little as 1 to 2 months.
Cutting into infected wood will often yield
wood displaying “blue staining” as a result of
the infestation by blue-stain fungi. This
symptom DOES NOT always guarantee that
the tree harbored pine wood nematode, but
there is a strong correlation between the two
organisms.

Managing pine wilt involves a multifaceted
approach. First, do not plant non-native

susceptible tree species in the landscape.
Avoid causing stress to existing trees by



providing sufficient irrigation, fertilization, and prevent mechanical damage to trees. Dead
trees should be cut down and burned in the spring (prior to May 1) before the beetles that
transmit the nematodes emerge. In areas where burning is not allowed, chipping may be a
sufficient alternative, but be sure to make the chips as small as possible. Burying the wood in
soil often does not work as the beetles can still emerge even if buried. If wood is chipped, do
not use the chips for mulch. Research at Kansas State University has demonstrated that
nematode transmission can occur to healthy trees from infested wood chips. Also, do not
move infested wood, as you will also be transporting the nematode and beetles.

Tree injections are available to manage pine wilt. However, injections are preventative (applied
prior to the nematode infestation) rather than curative (applied after the nematode has
infected and damaged a tree) treatments. Greyhound and Pinetect are the most researched
products on the market. Both are comprised of a 2% abamectin active ingredient. Research at
the University of Nebraska and Kansas State University have demonstrated that when these
injections are applied preventatively they are about 90% effective. There are several
drawbacks however, they must be reapplied periodically and they are very expensive. In
Nebraska, 4-6ml of product is recommended for every 4” of tree circumference. So for a tree
that measure 20” in diameter at breast height (DBH) it takes 15 injection sites at $12/injection,
which amounts to $180/tree! The treatment is good for about two years before reapplication
is necessary. For more information about Greyhound and Pinetect visit these websites:

Greyhound - http://www.wedgle.com/chemicals greyhound.html
Pinetect - http://www.treecarescience.com/arborceuticals/nematicides/pinetect

Garden Webworm Management in Soybean
Tom A. Royer, Extension Entomologist

| have received several reports (Muskogee, Ottawa and Garfield counties) of garden webworm
infestations in soybean. This pest occurs occasionally in soybean, more commonly in eastern
Oklahoma. Typically, populations are heavier along the edges of a field, and infestations within
a field are often spotty as well.

Webworms overwinter as larva and pupae, with adults emerging in spring. Female moths
deposit from 2-50 eggs on host plants that will hatch in about a week. Webworm larvae are
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They enclose the
leaves that they




feed on within silk webbing that they spin. They will feed for about 3 weeks and pupate.

In Oklahoma, we may see continuous generations occur from now through August. They are
sometimes associated with pigweed infestations or move out of alfalfa fields that have been cut
and typically cause more problems in soybeans that have not closed canopy. One characteristic
of this pest is that it may occur in one field but not be a problem in the field right next to it.
Therefore it is critical that individual fields be scouted before making a decision to treat with an
insecticide. Fields with plants in the vegetative stage that are suffering severe defoliation will
need to be treated, especially on young plants, as stand loss is a possibility. Soybeans in the
reproductive stages will need to be treated when defoliation exceeds 20%.

There are several insecticides registered for garden webworm control. Check with EPP-7167,
Soybean Insect Survey and Control in Oklahoma for control recommendations. Note that
additional products, Battalion, Cobalt, Endigo and Silencer are also registered for control of
garden webworms. Check the label for registered rates.

Dr. Richard Grantham
Director, Plant Disease and Insect Diagnostic Laboratory

Oklahoma State University, in compliance with Title VI and VII of the Civil Rights Act of 1964, Executive Order 11246 as amended, Title IX of the Education Amendments of 1972, Americans
with Disabilities Act of 1990, and other federal laws and regulations, does not discriminate on the basis of race, color, national origin, gender, age, religion, disability, or status as a veteran in
any of its policies, practices or procedures. This includes but is not limited to admissions, employment, financial aid, and educational services.

Issued in furtherance of Cooperative Extension work, acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture, Robert E. Whitson, Director of Oklahoma
Cooperative Extension Service, Oklahoma State University, Stillwater, Oklahoma. This publication is printed and issued by Oklahoma State University as authorized by the Vice President, Dean,
and Director of the Division of Agricultural Sciences and Natural.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Monitor Color)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /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 true
  /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 true
  /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>
    /CZE <>
    /DAN <>
    /DEU <>
    /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 <>
    /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.)
  >>
  /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


