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Abstract 
 
The number and retail value of plants destroyed in Washington state nurseries due to 
Phytophthora ramorum quarantine efforts was estimated using Emergency Action 
Notification forms (EANs) issued by the United States Department of Agriculture Animal and 
Plant Health Inspection Service between 2004 and 2005.  Data collected from EANs indicate 
that during this period 17,266 containerized nursery plants were destroyed at 32 nurseries, 
worth an estimated $423,043. The mean loss per nursery was estimated at $11,188 in 2004, 
$11,798 in 2005, and at $13,220 per nursery over the two-year period.   
 
Key words: Phytophthora ramorum, sudden oak death, ramorum blight, economics, 
quarantine. 

Introduction 
The quarantined plant pathogen Phytophthora ramorum Werres, De Cock & Man in’t 
Veld was first detected in a Washington state nursery in the summer of 2003 during a 
trace forward survey conducted by the Washington State Department of Agriculture 
(WSDA). Infected plants were detected at a total of two nurseries in 2003 and WSDA 
nursery inspections detected P. ramorum in 25 nurseries in Washington during 2004 
(Jennifer Falacy, personal communication). During late 2004, the United States 
Department of Agriculture-Animal Plant Health Inspection Service (USDA-APHIS) 
issued an Emergency Federal Order requiring all nurseries that sell host plant 
materials in Washington, Oregon and California that ship plants interstate enter a 
compliance agreement and be inspected for P. ramorum starting January 10, 2005 
(USDA APHIS 2004)). In 2005 16 nurseries tested positive during certification, 
recertification or post eradication surveys (Jennifer Falacy, personal communication). 
Nine of these had tested positive for P. ramorum in 2004.  
 
When P. ramorum is detected in a Washington nursery, WSDA implements the 
USDA-APHIS mandated Confirmed Nursery Protocol for P. ramorum (USDA 
APHIS 2006). As part of this protocol an Emergency Action Notification form 
(EAN) is issued to all nurseries that test positive for P. ramorum, notifying the 
nursery management of the required action(s), and the number and species of plants 

                                                 
1 A version of this paper was presented at the Sudden Oak Death Third Science Symposium, March 5–9, 
2007, Santa Rosa, California.  
2 WSU Puyallup Research and Extension Station, Puyallup Washington. Corresponding Author: Norm 
Dart (normdart@wsu.edu). 
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that are subject to the action(s). Depending on the specific circumstances, an EAN 
will require that plants are destroyed or held for 90 days for additional monitoring.  
 
The economic impact that P. ramorum has had on Washington state nurseries is 
unknown. Although it is difficult to obtain reliable information on losses associated 
with the disruption of sales and some USDA-APHIS required mitigation actions, 
information on the number, size, and species of containerized nursery plants 
destroyed in Washington during 2004 and 2005 is included on EAN documentation. 
Using EANs and information provided by WSDA, our objective was to estimate the 
losses experienced by Washington state nurseries due to plant destruction relating to 
P. ramorum mitigation efforts during 2004 and 2005.  

Estimating Number and Retail Value of Plants Destroyed 
Using EANs 
Copies of EANs issued in Washington in 2004 and 2005 were obtained from USDA-
APHIS. Each nursery was assigned an alpha-numeric code (WA-1 through WA-32) 
to allow reference to specific nurseries while protecting their identity. The number, 
species, variety and size of plants destroyed were entered into spreadsheets and 
sorted by year, nursery code, and species. We calculated the total and mean number 
of plants destroyed per nursery, as well as the number of plants that were destroyed 
by species over the 2 year period.  
 
The retail dollar value of the plants that were destroyed was estimated using 
recommended retail values obtained from a Washington landscape consultant based 
on size, species, and variety. This information was cross referenced with list prices 
online and in the field at several retail nurseries in western Washington to confirm 
the accuracy of the prices in the market place. These values were then used to 
estimate the total value of the destroyed plants at all nurseries during 2004 and 2005 
and the mean loss per nursery.  

Numbers and Retail Value of Destroyed Plants  
EAN forms indicated that containerized nursery plants were destroyed at 32 different 
retail nursery sites in Washington in an effort to eradicate P. ramorum. EANs 
documented plant destruction at 22 nurseries in 2004, and 15 nurseries in 2005. The 
documents indicated that 5 nurseries destroyed plants two consecutive years due to 
repeat detections by WSDA. Based on WSDA information and EAN documentation, 
17,266 containerized nursery plants were destroyed in Washington State between 
2004 and 2005. Of these plants, 12,000 were destroyed in 2004 and 5,266 were 
destroyed in 2005. The mean number of plants destroyed per nursery was 545 in 
2004, 341 in 2005, and 540 over the two-year period.   
 
The most commonly destroyed genera of containerized nursery stock in 2004 and 
2005 included Rhododendron (89 percent), Calluna (4 percent), and Camellia (4 
percent). The total retail value of plants destroyed over the two-year period was 
estimated at $423,043. The total retail value of plants destroyed in 2004 and 2005 
were estimated at $246,144, and $176,899, respectively. The mean loss per retail 
nursery was estimated at $11,188 in 2004, $11,798 in 2005, and at $13,220 per 



Proceedings of the Sudden Oak Death Third Science Symposium 

 343 

nursery over the 2 year period. Five of the 32 retail nurseries that were issued EANs 
requiring plant destruction accounted for 94 percent of the total estimated value of 
plants destroyed in 2004 and 2005. These included WA-1 (30 percent), WA-6 (53 
percent), WA-8 (2 percent), WA-15 (2 percent), and WA-20 (7 percent). Of these 
five nurseries, WA-6 was the only one that tested positive in both 2004 and 2005.  

Other Costs Associated With P. ramorum Quarantine 
Efforts 
We have not attempted to estimate other costs to nurseries associated with 
implementing the USDA-APHIS confirmed nursery protocol such as labor, fees for 
burning or burial of plants in a landfill, potential soil and/or water mitigation 
treatments, as well as the lost opportunity cost associated with placing plants on a 
minimum 90 day hold for further monitoring. The owners of a nursery (WA-14) that 
had to destroy 109 plants between 2004 and 2005, accounting for roughly 1 percent 
of the total retail value of the losses experienced in Washington reported during a 
phone interview that in addition to the value of the destroyed plants, they spent 
$30,000 for labor, disposal fees, and mitigation measures at their nursery 
(undisclosed nursery owner, personal communication). This suggests that the 
economic impacts of P. ramorum on Washington state nurseries are much greater 
than just the value of the plants that are destroyed. 
 

Literature Cited 
United States Department of Agriculture Animal and Plant Health Inspection Service 
Plant Protection and Quarantine. 2004. Emergency federal order restricting movement of 
nursery stock from California, Oregon, and Washington nurseries. Online posting. 12/21/ 
2004. http://www.aphis.usda.gov/ppq/ispm/pramorum/pdf_files/federalorder12-21-04-
final.pdf  
 
United States Department of Agriculture Animal and Plant Health Inspection Service 
Plant Protection and Quarantine. 2006. Confirmed nursery protocol: Version 7.0. Online 
posting. 09/01/2006. http://www.aphis.usda.gov/ppq/ispm/pramorum/pdf_files/CNPv7.pdf 
 



<<
  /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


