NEW HAMPSHIRE

INTRODUCTION

White Pine Blister Rust (WPBR) caused by the fungus Cronartium
ribicola was the most significant forest damage causing agent in
New Hampshire for more than 60 years. Introduced to North
America from Europe in the 1890s, thousands of foresters and
laborers spent millions of hours destroying gooseberries and
currant plants throughout NH from 1917 to 1986 to protect the
white pine timber industry. This monumental effort was designed
to break the disease cycle and by the mid 1990s the occurrence
of WPBR damage in the northeast was relatively rare. White pine
is still the most economically important timber species in NH.

Requests by growers to plant Ribes species in NH became more
abundant as resistant cultivars were being developed. As a result
a permit was developed to allow the planting of select resistant
and immune varieties in NH. The permit included information on
the cultivar purchased and where it was being planted. In 2011
scientists in Connecticut documented the occurrence of
Cronartium infected Ribes nigrum cv. Titania, one of the immune
cultivars approved for planting in the NH (Frederick, 2011). A
preliminary survey in 2012 indicated the presence of rust disease
on this and other varieties planted in NH. In 2013 an intensive
survey of Ribes plantings was done to evaluate the breakdown in
immunity and led to the removal of immune black currants from
the varieties approved for planting in NH.

BHONE.

VALIDATION OF PERMIT.

Jen Weimer, NH Division of/ Forests and Lands
Isabel A Munck, USDA Forest Service, Northeastern Area State and Private Forestry

Kerik Cox and Sara Villani, Cornell University
Philippe Tanguay, Canadian Forest Service

METHODS

Sites Surveyed in 2013
for Cronartium ribicola
on Ribes Cultivars.

Disease Severity was Rated Using
a Scale Developed for Grape Rust

Survey sites were randomly selected from NH’s Ribes permit
holders. Letters were sent to the landowners in the Spring of
2013 to notify them of our intent to survey their plants over the
summer. Sites were visited in late July-early September when
Cronartium ribicola fruiting bodies were visible on the leaves. At
each site, incidence and severity was assessed on up to 5 plants
per variety. Severity ratings were done by randomly selecting 2
canes per plant and inspecting 3 leaves from the top, middle and
bottom of the cane resulting in 18 leaves per plant. The disease
rating scale developed for grape rust and described in Angelotti
(2008) was used to determine severity. Heavily infected leaves of
each variety were collected for PCR analyses. Samples were
FedExed to Cornell for PCR diagnoses and samples were
processed as described by Frederick (2011). Duplicate samples
were also sent to Canada for inoculation on immune Ribes plants
from reliable accessions. The same methods were used to assess
WPBR incidence and severity of wild Ribes found in the vicinity.
In addition, distance and direction to the 12 nearest white pines
within 1000 feet—3 in each of the cardinal directions—was
recorded along with incidence of WPBR symptoms.

Ribes Cultivars Planted by Permit Holders in NH
Include Private Gardens and Commercial Farms
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%4 WPBR incidence on resistant Ribes often exceeded 50%
depending on the variety, and this was expected

% WPBR incidence on immune Ribes varieties ranged from 1-
60%, indicating that these plants are no longer immune

# Disease severity was greatest on the immune varieties

# Disease severity of resistant and wild Ribes was less than 5%
£ Samples sent to Cornell were positive for Cronartium ribicola
£ Samples sent to Canada successfully infected reliable
accessions of immune cultivars, validating that strains from NH

have overcome Ribes immunity

4 WPBR incidence for white pines within 1000 feet of Ribes
cultivars was 3-16%

4 WPBR incidence on white pine was greatest on eastern and
western aspects from cultivated Ribes, consistent with prevailing
wind direction

% The breakdown in Ribes immunity to WPBR poses a threat to
the white pine resource as well as to cultivated Ribes production

2 The list of Ribes plants approved for planting in NH was revised
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Incidence of WPBR was Greatest on Trees
Growing to the West of Ribes Plantings

Citations: Contacts:
Angelotti, F. et al. 2008. Diagrammatic scale for assessment of grapevine rust. Tropical Plant Pathology, vol. 33, 6, 439-443. Jen Weimer — Jennifer Weimer(uﬂred nh. gov

Isabel Munck — imunck@fs fed.us

Acknowledgements:
Funded by USDA Forest Service Northeastern Area State and Private Forestry

Frederick, Z. A., Los, L., Allen, J., and Cox, K. 2011. First report of white pine blister rust caused by Cronartium ribicola on
immune black currant Ribes nigrum cv. Titania in Preston, Connecticut. Plant Disease.




	Occurrence of White Pine Blister Rust on Cultivated Resistant and Immune Varieties of �Ribes Species in New Hampshire and the 


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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
  /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 true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


