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Laurel Leaves1 
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Abstract 
 
Bay laurel (Umbellularia californica (Hook. & Arn.) Nutt.) is the primary reservoir host of 
Phytophthora ramorum Werres, De Cock & Man in’t Veld in coastal California woodlands. 
Non-lethal foliar lesions on bay laurel trees support the majority of pathogen sporulation 
during the winter wet season and appear to provide the primary means of surviving through 
California’s arid Mediterranean summers. Previous experiments have shown that the 
proportion of symptomatic bay leaves from which P. ramorum can be successfully isolated 
decreases during the summer. In addition, isolation of P. ramorum from bay laurel leaves was 
less at the end of the dry season within mixed evergreen forests when compared to redwood-
tanoak forests. These experiments also suggested a positive correlation between bay laurel 
stem water potential and summer isolation frequency from leaves. A more thorough 
understanding of the environmental and physiological constraints on the summer survival of 
P. ramorum will assist in the development of SOD risk assessments.   
 
A field study was conducted to investigate environmental and phenotypic correlates of 
isolation success from bay laurel leaves in the summers of 2005 and 2006. In 2005, 10 trees 
were monitored at both a mixed-evergreen forest (Fairfield Osborne Preserve) and a redwood-
tanoak forest (Jack London State Historical Park). These two sites are approximately 5 km 
apart on opposite sides of Sonoma Mountain. An additional 31 trees were added in 2006 at 10 
sites located in the Sonoma and Mayacmas mountain ranges. Temperature, relative humidity, 
and vapor pressure deficit data were obtained from weather stations and data loggers placed at 
each site. Midday stem and leaf water potential was measured with a portable pressure bomb. 
Both asymptomatic and symptomatic leaves were photographed and analyzed for leaf size and 
shape, lesion size, and for percent lesion coverage. Survival was measured by isolating from 
10 symptomatic leaves from each tree at each timepoint. Isolates from each site were 
compared for aggressiveness on leaves taken from a single bay laurel tree. Susceptibility of 
bay trees found at each site were compared by inoculating asymptomatic leaves with either a 
cocktail of regional isolates, or a single commonly-used lab strain of P. ramorum.   
 
The proportion of symptomatic bay laurel leaves from which P. ramorum could be 
successfully isolated fell during both summers. The final proportion of successful isolations 
varied significantly between sites and years, although the relative differences between sites 
appeared constant. Large amounts of variation were found within sites that could not be 
explained by environmental differences. This is likely due to heterogeneous resistance to P. 
ramorum within the bay laurel population. Leaves taken from different trees displayed 
different resistances to lab inoculations. Leaves removed from bay laurel trees in the late 
summer appeared to be more resistant to inoculation than those removed in other seasons. 
This may be due to a direct induced resistance to P. ramorum or to indirect resistance 
mediated by phenological responses to summer environmental conditions. Isolation success 

                                                 
1 A version of this paper was presented at the Sudden Oak Death Third Science Symposium, March 5–9, 
2007, Santa Rosa, California. 
2 Department of Plant Pathology, University of California, Davis, One Shields Ave, Davis, CA, 95616. 



GENERAL TECHNICAL REPORT PSW-GTR-214 

 346 

was associated with phenotypic traits such as leaf size in addition to canopy exposure and 
midday stem and leaf water potential. Overall it appears that the survival of P. ramorum in 
bay laurel leaves is affected by both a heterogeneously resistant bay laurel population and 
environmental variables. The survival of P. ramorum within bay leaves may be affected by 
the light interception of individual leaves. The apparent death of the mycelium could be due 
to direct physical stresses of irradiance such as low water potential, or to indirect 
physiological changes, which are being tested in lab, growth chamber, and future field 
experiments.  
 
Key words: Phytophthora ramorum, Umbellularia californica, sudden oak death, survival, 
climate. 
 



<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (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.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


