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Turfgrass selection for fairways in the

mid- to upper-transition zone is difficult.
Winter survival, from disease or winterkill,
and scalping, from thatch accumulation,
are two problems that occur on golf course
fairways in Tennessee. Several new culti-
vars of seeded bermudagrass have been
released in recent years, and their perform-
ance as fairway grasses in Tennessee war-
rants investigation.

Plant growth regulators (PGRs)
and frequent grooming are two manage-
ment practices that have the potential to
increase the quality for the aforementioned
turfgrass species. PGRs have the potential
to improve winter survival, improve tex-
ture and density on some of the coarser
seeded bermudagrass varieties, and fre-
quent grooming has the potential to mini-
mize thatch accumulation keeping the turf
crowns closer to the soil surface decreas-
ing the potential scalping.

Experimental studies were con-
ducted on established bermudagrass fair-
way turf at the University of Tennessee
Experiment Station in Jackson, TN begin-
ning May 2006. Grooming and plant
growth regulator (trinexapac-ethyl) treat-
ments were applied to 12 seeded bermuda-
grass varieties maintained as fairway turf.
Grooming treatments consisted of either
mowing three times per week at a fi" mow-
ing height with and without light vertical
grooming three times per week. Mowing
and grooming comparisons were initiated
in early May and finished in Ilate
September when bermudagrass growth
slowed. Trinexapac-ethyl was applied to
each mowing and grooming treatment for
each variety tested. Thus, each cultivar
plot was divided into four subplots so that
each combination of grooming and plant
growth regulator is present.

2007 USGA Turfgrass and Environmental Research Summary

Plots are visually rated for quality
monthly throughout the growing season.
Quality is rated on a scale of 1 to 9 where
9 represents dark green, uniform, dense,
ideal turf; 6 represents minimum accept-
able quality; and 1 represents dead turf.
Spring green-up and winter survival was
also rated in 2007. Surface firmness was
evaluated throughout the growing season
using a Clegg Impact Soil Tester. In addi-
tion, mower scalping was evaluated.
Scalping damage was evaluated using dig-
ital image analysis to precisely measure
the percent green turf cover per subplot
immediately following infrequent mowing
regimes, as well as visual ratings.

Treatments were replicated four
times in a 12 x 2 x 2 strip-block design.
For each evaluation parameter, an analysis
of variance was computed to determine if
the effects of cultivar, grooming, plant
growth regulator, and their interactions are
significant (P < 0.05). Similar treatments
will be initiated in 2008 on five established
varieties of zoysiagrass.

All treatments receiving plant
growth regulators had increased turfgrass
quality, especially coarser textured
bermudagrass varieties which appeared to
benefit the most. On average, grooming
three times per week was too aggressive
regardless of the bermudagrass variety
tested. Even though the frequent grooming
was set at a shallow depth, the constant
opening of the turf canopy or clipping of
stolons resulted in less dense turf and over-
all lower quality.

Plots receiving frequent groom-
ing initiated earlier spring green-up.
However, ten of the 14 seeded varieties
evaluated, regardless of mowing and PGR
treatments, greened up less than 20% by
June 30, 2007. Because of the poor winter
recovery from several of the varieties test-
ed, plot contamination from contiguous
varieties occurred and prevented proper
comparisons from being conducted in
2007. This study is being repeated in 2008
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Frequent light grooming (three times per week) was too
aggressive for all twelve bermudagrass varieties com-
pared, but results suggest that plant growth regulators
improve bermudagrass quality regardless of bermuda-
grass variety.

and 2009 comparing zoysiagrass varieties
with less frequent vertical grooming
regimes.

Summary Points

@ Frequent light grooming (three times
per week) was too aggressive for all 12
bermudagrass varieties compared.

@ Light grooming initiated earlier spring
green-up.

@ Plant growth regulators improved
bermudagrass quality regardless of
bermudagrass variety.

@ Coarser textured bermudagrass vari-
eties showed the greatest increase in turf
quality as a result of plant growth regula-
tor applications.




<<
  /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


