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WERA-020 Summary Minutes of the Annual Meeting
- held May 8 to 10, 2006, Victoria, British Columbia, Canada
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Ken Eastwell, "keastw@tricity.wsu.edu" - Washington State University 

Blake Ferguson, "fergusonb@inspection.gc.ca" - Canadian Food Inspection Agency
Violet Galvin, "galvinv@inspection.gc.ca" - Canadian Food Inspection Agency 

Deborah Golino, "dagolino@ucdavis.edu" - UC Davis 

Charlene Green, "greenc@inspection.gc.ca" - Canadian Food Inspection Agency
Lauri Guerra, "lguerra@prosser.wsu.edu" - Washington State University 

John Halbrendt, "jmh23@psu.edu" - Pennsylvania State University 

Bill Howell, "bhowell@tricity.wsu.edu" - Washington State University

John Hu, "johnhu@hawaii.edu" - University of Hawaii 

Delano James, Gayle Jesperson, "Gayle.Jesperson@gov.bc.ca" - BCMAFF 

Ray Johnson, "JohnsonRC@inspection.gc.ca" - Canadian Food Inspection Agency
Gary Kinard, "pgqogk@ars-grin.gov" - USDA, ARS 

Bruce Kirkpatrick, "BCKIRKPATRICK@ucdavis.edu" - UC Davis 

Chuck Lemmon, "clemmon@inspection.gc.ca" - Canadian Food Inspection Agency
Roberto Michelutti, "micheluttir@agr.gc.ca" - AAFC 

Thierry Poiré, "poiret@inspection.gc.ca" - Canadian Food Inspection Agency
Joe Postman, "jpostman@ars-grin.gov" - USDA, ARS 

Hélène Sanfaçon, "SanfaconH@agr.gc.ca" - AAFC 

Annemiek Schilder,"schilder@msu.edu" - Michigan State University
Dan Thompson, thompsonda@inspection.gc.ca -Canadian Food Inspection  Agency

Mike Tiffany, "miket@agdia.com" - Agdia

STATE REPORTS:
British Columbia, Canada: 

Dan Thompson (CFIA, Sidney, BC) reported on the development of RT-PCR tests for detection of Apple chlorotic leaf spot virus (ACLSV).  Various primer sets from the coat protein and replicase regions were compared.  The coat protein primers worked well, but the primers from the replicase region frequently yielded false positives.  Sequencing the RT-PCR products revealed considerable sequence variations depending on virus source, so until further analysis is complete, both biological and molecular testing will be required for ACLSV.

Full Report from Dan Thompson:
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Detection of Apple Chiorotic Leafspot Virus (ACLSV)

ACLSV s the type member of the genus Trichovirus. It occurs worldwide in a range a rosaceous
hosts, including stone frut, pome fruit and omamentals and causes a varity of diseases such
s pear ing pattern mosaic, quince stunt, plum bark split, peach dark green sunken motte,
apricot pseudopoy, and apricot grat incompatibilty.

Detection of ACLSV has traditionally been done by woody and herbaceous host bioassays.
‘These are effective general screening methods bt ake fime to complete and lack sensitiviy.
ELISA and RT-PCR have also been used for ACLSV detection.

Before new detection technology can be applied in routine diagnostic testing programs, it must
be validated to ensure it detects all srains of the virus and does not give any false positive
reactions with healthy tissue or ofher viruses. Several oligonucleotide primers have been
Gescrived for ACLSV detection by RT-PCR. Three of these primers were evaluated and the
results compared to ELISA and bioassays.

‘The primer sets CLSB860/CLST536, A52/A53, and 4F/4R were tested against 14 ACLSV
isolates (single and mixed infections), healthy plants and viruses other than ACLSV. Results
are shown in Table 1 below.

Only primers CLS6860/CLST536 detected all isolates and did not yield non-specific:
ampifications with other viruses. Primers 4F/4R, which targeted the replicase region, detected
allbut one ACLSV isolate but gave non-speciflc ampifications with other viruses. The 390 bp
fragments amplified from five of thess non-specific reactions were cioned and sequenced, and
aligned with known sequences for viruses in the family Flexiviidae. The highest percentage
dentity was with the Foveavirus-like Cherry green ring mote virus and Cherry necrotic rusty.
mottle vius, and with a Capilovirus, Apple Stem grooving virus.

“The degree of homology in the replicase region of members of the family Flexivirde prevents
the use of the 4F/4R primers for routine diagnostics. The CLSB860/CLS7536 primers performed
best. Although they detected all the ACLSV isolates in this study, it is recommended that they
be used in combination with bioassays and serological methods to ensure accurate detection of
ACLSV which s a highly variable virus.
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Delano James (CFIA, Sidney, BC) reported on the detection of Plum pox virus (Sharka) (PPV) with a new technique termed RT-LAMP (loop mediated isothermal amplification).  This is faster and more sensitive that current RT-PCR technology developed for animal viruses.  
Helene Sanfaçon (Agriculture & Agri-Food Canada, Summerland, BC) reported on the application of post-transcriptional gene silencing (PTGS) to produce transgenic plants that are resistant to PPV.  A model system in Nicotiana benthamiana was successful and many lines were resistant to PPV when measured by PCR and by ELISA.  The evaluation of 36 transgenic plum lines is in progress.  A concern of this strategy is the ability of other viruses in mixed infections to suppress PTGS and thus lead to escapes from resistance.  An assay system based on GFP expression in Nicotiana benthamiana is being used to evaluate this situation.  Other systems will need to be used for viruses that do not infect N. benthamiana.  Finally, the formation of viral replication complexes in association with plant intracellular membranes and the function of the X4 protein in the replication of Tomato ringspot virus (ToRSV) are being investigated.
Full Report from Helene Sanfaçon:

[image: image3.png]2006 WERA-20 Report
May 2006

Héléne Sanfagon

Pacific Agri-Food Research Centre, Agriculture and Agri-Food Canada (AAFC-PARC),
4200 Highway 97, Summerland, B.C.. VOH 10, Canada

Overview of activities:

Research projects in this laboratory include (1) the development of transgenic resistance
to Plum pox virus (PPV) through the induction of the plant post-transcriptional gene
pathway (PTGS), (2) the evaluation of three North American peach viruses [Tomato
ringspot virus (TORSV), Prunus necrotic ringspot virus (PNRSV) and Prune dwarf virus
(PDV)] for their ability to suppress the plant post-transcriptional gene silencing pathway
and thus interfere with the engineered resistance against PPV and (3) the study of the
molecular biology of ToRSYV.

(1) Generation of PPV resistant germplasin using gene transfer with gene silencing
technology

‘The majority of transgenic Nicofiana benthaminana lines engineered using the PPV~
specific intron-spliced hairpin RNA technology were resistant to the Canadian isolate of
PPV as estimated by ELISA. Four selected lines were confirmed to be highly resistant to
PPV as tested by RT-PCR. Short interfering RNAs (siRNAS) specific to PPV were
detected in the four selected lines. This confirmed that the observed resistance was due
to the activation of PPV-specific PTGS. Transgenic plums (Prunus domestica) have
been engineered using the intron-spliced hairpin RNA technology and presence of PPV-

specific siRNAs was confirmed for the majority of the lines. Trials are underway to
estimate the resistance to PPV in these lines. (This work was conducted in collaboration
with the laboratories of Antonet Svircev, Lining Tian and Dan Brown, AAFC-SCPFRC,
London and Vineland)

(2) Evaluation of North American peach viruses for silencing suppression activi
ToRSV, PNRSV and PDV are viruses sporadically present in peach orchards in Ontario.
To test whether these viruses encode suppressors of silencing that could negatively affect
resistance engineered against PPV, we have established a screening system using
transgenic plants that express the green fluorescent protein (GEP). GEP-specific

silencing was induced in these plants resulting in non-fluorescent plants. Inoculation of
the GFP-silenced plants with a virus known to encode a strong suppressor of silencing
(PVY, positive control) reversed the silencing (i.c. GFP expression was reestablished and
the plants became fluorescent). Four distinet isolates of ToRSV (including the peach
yellow bud isolate) were tested using this assay. Although infection by ToRSV could
partially prevent the onset of silencing under certain conditions. it was unable to revert




[image: image4.png]already established silencing. Thus, the ToRSV isolates tested do not encode strong
suppressors of silencing. This result suggests that infection of transgenic lines by ToRSV
is unlikely to result in the breaking of the resistance to PPV. Similar tests are planned
with PNRSV and PDV.

(3) Molecular biology of TORSV

Replication of the viral RNA oceurs within large replication complexes which are
associated with plant intracellular membranes. In order to understand the mechanisms
for the assembly of these complexes, we have studied the association of two ToRSV
hydrophobic proteins (X2 and NTB-VPg) with the plant endoplasmic reticulum (ER)
membranes. We have found that both proteins could target to the ER when expressed
individually and have identified multiple ER-targeting signals within these proteins.
Each protein is a polytopic membrane protein which traverses the membrane twice
(NTB-VPg) or three times (X2). We have proposed a model in which other viral
replication proteins are brought into the complex through protein-protein interactions
with these proteins. A better understanding of the viral RNA replication will assist in the
development of long-term management strategies for the disease.

Publications in 2005-2006
Research:

Zhang, S. C., Tian, L., Svircev, A., Brown, D. C. W.. Sibbald, S., Schneider, K.
E. Barszez E. S., Malutan, T.. Wen, R. and Sanfagon, H. (2006) Engineering resistance
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Ray Johnson (CFIA, Sidney, BC) reported on activity of the grapevine diagnostic program.  Currently, ELISA and RT-PCR are being compared for efficacy.  A survey for Blueberry scorch virus was based on ELISA in 2005.  The virus was wide spread in B.C, but limited in eastern Canada.  RT-PCR from crude extracts of blueberry is easy and so the survey will be repeated in 2006 using RT-PCR as the base technology.
Saad Masri (CFIA, Sidney, BC) has been investigating the etiology of a virus identified in the literature as GVC.  Based on cloning and sequence analyses, ISEM decoration, Western blot analysis and PCR, it appears that GVC and GLRaV2 are the same virus

California:
Rodrigo Almeida (UC-Berkeley) reported on efforts for early detection of Banana bunchy top virus (BBTV).  ELISA did not reveal presence of the disease earlier than observations of symptom development whereas PCR could detect the virus 5 days before symptoms appear.  Genetic analysis indicates that the virus population in Oahu, HI arrived simultaneously since the population is genetically uniform, but then there were independent introductions to Kauai.  Research efforts have now turned to the transmission biology of Xylella.
Debora Golino (UC-Davis) (with written report) has been documenting the spread of grapevine leafroll disease in the Napa Valley since 2002. The disease is spreading but slowly.  Rose mosaic disease is associated with several viruses, but primarily Prunus necrotic ringspot virus and Apple mosaic virus.  After three years, there is no evidence of pollen or seed transmission of these two viruses.  Mechanical transmission with mechanical trimmers and root grafting appear to be the major routes of virus transmission.

Bruce Kirkpatrick (UC-Davis) is using a transposable element to investigate gene function in Xylella as it relates to pathogenicity.  Hemagglutinin produced by the bacteria is associated with bacteria aggregation and transgenic plants expressing hemagglutinin were prevented from moving in the plant.  In studies of the Western X phytoplasm genome, 97% of the genome has been completed.
Hawaii:
John Hu (University of Hawaii) reported on the characterization of Pineapple mealybug wilt associated virus 3.  It is an insect transmitted virus that is distinct from PMWaV-1 and PMWaV-2, but is not involved in symptom development.  Further characterization of PMWaV-2 suggests that the P20 protein is involved in suppressing virus-induced gene silencing.  A new project is examining the detection and distribution of Badnaviruses in pineapple.
Full Report by John Hu:
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Accomplishments

Pineapple mealybug wilt associated viruses (PMWaVs) are mealybug transmitted
_Ampeloviruses which infect pineapple. PMWaV-2 plays a role in mealybug wilt of
pineapple in conjunction with mealybug feeding whereas PMWaV-1 and putative
PMWaV-3 do not appear to be involved in symptom induction. PMWaV-1 and
PMWaV-2, and likely PMWaV-3, reduce yield. Approximately 10.8 and 7.4 kb of
sequence has been obtained for PMWaV-1 and PMWaV-3, respectively, and compared
against the sequence of PMWaV-2 and other ampelo and ampelo-like viruses.
Comparisons of amino acid identities and similarities for the RdRp, small hydrophobic
protein. HSPh70, ORF 4 protein, coat protein, and ORF 6 regions of PMWaV-3 suggest
PMWaV-3 is a distinct virus, PMWaV-3 shares ~72% sequence similarity in the coat
protein region with PMWaV-1 and less than 36% similarity with PMWaV-2.
Phylogenetic comparisons of the RARp, HSPh70, and coat protein regions of the three
PMWaVs and other Ampelo and Ampelo-like viruses suggest PMWaV-3 and PMWaV-1
and others may form a distinct evolutionary branch or clade separate from PMWaV-2 and
grapevine leafroll associated virus-3 clade Within the current 4mpelovirus genus.

In addition to PMWaVs, badnaviruses are of concern to Hawaiian agriculture
because of yield losses associated with their presence in various crops and the synergistic
relationships of badna-like viruses with other viruses. that can result in devastating
diseases.  Our objectives are to identify badnaviruses present in commercially grown
pineapple in Hawaii, develop specific and universal assays to detect and distinguish the
viruses, determine the distribution within the commercial cultivars and hybrids. and
determine the roles of the viruses, if any, in mealybug wilt of pincapple. Twenty distinct,
badna-like clones have been identified from several commercial pineapple hybrids in
pineapple using degenerative oligonucleotides.  Phylogenctic analyses of these
fragments suggest they belong to four distinct groups, A. B, C, and M, within the genus,
Badnavirus. Many clones with similarity deal gag. and gypsy-like retro-clements have
also been obfained from pineapple. ~ PCR assays using universal and specific
oligonucleotides were developed to screen commercial hybrids in Hawaii for members of
the four badnavirus-like groups . Preliminary testing of healthy plants in two commercial
hybrids on Oahu showed that groups B and C were always present, group M was present
in approximately 25% of the 60 plants tested. and group A was not detected. Group A
has been detected in another hybrid in mixed infections with the other groups. Genomic

analyses for integration, further sequencing, and transmission and symptom induction
trials are underway
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The largest single agricultural commodity produced in Hawaii is pineapple.
Several viruses including the Pineapple mealybug wilt ampelovirus complex and
badnaviruses are present in Hawaiian grown pineapple. The presence of mealybug
transmitted Pineapple mealybug wilt associated viruses (PMWaV) reduce yield and
PMWaV-2 plays a role in mealybug wilt of pineapple (MWP). Badnaviruses are of
serious concern to Hawaiian agriculture because of yield losses associated with their
presence in other crops and the synergistic relationships that badna-like viruses have with
other viruses resulting in devastating diseases. In Hawaii. badnaviruses have previously
been identified in pineapple plants exhibiting MWP but their role in the disease is as yet.
unknown. Badnaviruses also pose threats to other important crops in Hawaii including
banana, taro, yam, citrus, pineapple. sugarcane, cacao, and rice. among others, and have
resulted in restrictions on the movement of germplasm in many areas around the world.
Hawaii is particularly vulnerable to the spread of invasive badnaviruses because of the
state’s crop composition, presence of potential mealybug vectors, and the lack of rapid
and reliable detection assays for the badna-like viruses that are already established or that
may be present in germplasm targeted for importation. Determining the identity and
distribution of the badna-like viruses that are in Hawaii are necessary o develop control
strategies for these viruses in the islands. In addition, it is important to determine the
roles of badnaviruses in MWP and the possible synergistic interaction between
badnaviruses and ampeloviruses, The Hawaiian pineapple industry has converted to
newer hybrids which have lower incidences of PMWaVs. Strategies that target control of
virus and the mealybug vectors are being utilized to minimize the increase in virus
incidence and work towards eradication. The development and incorporation of cultural
strategies, screening technologies at the tissue culture or propagation level, genetic
engineering for virus resistance, and pest control including ant and mealybug control are
important for sustaining the local Hawaii pineapple industry as well as the growing
subsidiaries in foreign lands.

Publications:

Sether, D. M., Melzer, M. L., Busto, I. L., Zee. F.. and Hu, 1. S. 2005. Diversity and
mealybug transmissibility of Pineapple mealybug wilt associated viruses found in
pineapple. Plant Dis. 89:450-456.

Perez, E. P.. Sether, D. M., Melzer, M. I., Busto, J. L., Nagai, C. and Hu, I. S. 2006.
Characterization and control of pincapple mealybug wilt associated Ampeloviruses. Acta
Hort. 702: 23-27




Indiana:
Mike Tiffany (Agdia) reported that a new antibody for Plum pox virus (PPV) has been developed that recognizes the cherry isolate of PPV in DAS-ELISA, and that a mix of antibodies is available that detects a broader range of isolates than the current antibody, and is able to detect PPV in non-symptomatic tissues.  This antibody combination is now recognized by USDA-APHIS-PPQ for the detection of PPV.
Maryland

Gary Kinard (ARS, National Germplasm Resources Lab) indicated that the program has moved into a new building and is now establishing new research priorities.  The Plant Disease Research Unit currently has 6 people and will hire a new post doc to work on sugar cane.  
Michigan:
Annemiek Schilder (Michigan State University) conducted a survey of blueberry viruses in Michigan.  No blueberry shock or scorch was detected.  “A Pocket Guide to IPM Scouting in Highbush Blueberries Blueberry” was published with excellent pictures of pests and symptoms.  Similar guides have been published by MSU extension for other perennial crops.  
Ontario, Canada:
Roberto Michelutti (Agriculture & Agri-Food Canada, Harrow, ON) presented an update on the screening program in the Prunus collection of the Canadian Clonal Genebank.  Of the 224 Prunus accessions tested for ArMV, CLRV, RpRSV, SLRSV, TBRV, TRSV, TMV, and PeAMV, one was positive for both ArMV and RpRSV.  Strawberries (134 accessions) and Rubus (91 accessions) were also screened for virus but only 5 Rubus were positive.  The ‘Jesuit’ pears project was described.  These trees were imported from France in excess of 200 years old and appear to be resistant to blight and other pathogens.  Their locations are being mapped and they could be used as genetic resources for resistance in breeding programs.
Blake Ferguson (CFIA, London, ON) reported on efforts to eradicate PPV from the peach production region of the Niagara area.  First identified in 2000, PPV is particularly serious on peaches since processing amplifies the symptoms on the fruit.  Each sample consists of 12 leaves and positive samples are sent to CFIA in Sidney for confirmation.  Over 1.4 million trees have been tested, and 162,000 were removed raising concerns about limited supply of budwood for producing replacement trees.  Based on epidemiology data, a 15 m buffer around each positive tree has been established rather than requiring the removal of the entire block.  
Full Report of Blake Ferguson:
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Tn 2005 the Canadian Food Inspection Agency with its partners the Federal and Provincial
Departments of Agriculture planned and accomplished a survey which resulted in the
collection of over one million samples, representing 39% of all the samples collected since
2000. Tust over 300 trees were found positive. This is the largest decrease in virus incidence
since 2000. The number of affected growers also decreased from 75 to 45 out of 305 in the
Niagara region. Two of the remaining six quarantine zones were lifted following three years of
negative survey results. It is hoped that several more will be removed following the 2006
survey. No positive trees were found outside of the quarantine zones.

Although these results are encouraging, some orchard blocks tested positive this year after
years of negative survey results. It appears that PPV continues to challenge us by hiding in
frees at levels of infection below which we can detect and in tree scaffolds that can easily be
missed by sample collectors.

An industry-led certification program is not yet fully operational and, due to the high number
of trees being removed, (160,000 in 2005-06). the industry is concerned by the limited amount
and quality of replacement trees which are available for replanting. The nursery industry has
been very supportive of the eradication of PPV, but they continue to request the
reconsideration by government that a particularly valuable but regulated species. Pruis
cistena, is capable of harbouring the virus. In 2005 a ban was placed on the propagation of
PPV susceptible trees within a quarantine zone. This has made it necessary for nurseries to
purchase land outside the traditional peach growing area, a factor that can have an impact on
nursery tree survivability

Tn 2005 a decision was made to change the tree removal protocol, starting in 2006, from one
which removed full orchard blocks containing PPV positive trees, to one which removes only a
buffer zone of trees around positive trees. This strategy was adopted to address the aphid
spread of the virus which is now considered to be the most important means of dispersal of the
disease. This approach has proven to be very effective in Pennsylvania. but because of the
intensive planting of peach trees in Ontario a much smaller buffer is required to protect the
viability of the industry

This summer the plan calls for one million samples to be taken in Ontario. Research will
continue on sampling and testing methods which can improve our eradication strategy. The
plan will be reviewed again following the collection and analysis of the 2006 data.

Experts continue to believe that PPV can be successfully eradicated in Canada

Blake Ferguson
Canadian Food Inspection Agency
London. Ontario




Oregon:
Joseph Postman (USDA-National Clonal Repository at Corvallis) indicated that a new member of the family Closteroviridae had been identified in Oregon Ginger Mint and Golden Ginger Mint.  Work is continuing on several phytoplasma diseases of strawberry, hazelnut and pear.  They are detected by PCR and results compared using primers P1/P7 versus nested PCR.  The latter was more sensitive but resulted in additional false positives.  
Pennsylvania:
John. Halbrendt (Pennsylvania State University, Biglerville, PA) indicated that 290,000 samples had been tested for PPV in 2005, and five peach trees from three commercial production blocks yielded positive reactions.  Two of the blocks were located in existing quarantine areas, but the third block was located 400 m outside of the quarantine resulting in an extension of the quarantine boundary.  Over the course of the PPV control program, 66,886 weed plants have been tested and none were infected.  The use of garden pea plants as surveillance plants was evaluated.  In the four years of this project, no natural transmission to pea plants was detected.  
Full Report from Pennsylvania:
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Update on the Plum Pox Virus (PPV) Eradication Program in Pennsylvani:
In an attempt to locate and destroy all reservoirs of PPV, an intensive testing and

monitoring program has been instituted in and around the established quarantine area

The search for PPV includes the following programs:

+ Commercial Orchards: In 2005 a survey of commercial orchards concentrated on the

four counties affected by the PPV quarantine. Within those counties, there were a tofal of

243 farms with 1212 blocks of trees. All blocks were tested using a sampling scheme that

included 100% of the trees

+ Homeowners: A residential property survey included all or portions of ~48 Townships

and Boroughs in the four-county area and covered 738 square miles. Approximately 36%

of the properties visited had some Prumus. All Prunus species identified, whether known

hosts of PPV or not, were sampled and tested.

 Sentinel Trees: Several hundred peach and plum seedlings have been planted

throughout the quarantine area as sentinels. Leaves from these trees are routinely

collected and tested for PPV.

+ Weed Survey: Within the quarantine zone leaves from weeds and native trees were

tested for PPV to determine if “wild" reservoirs had become established. In 2005, leaf

samples were collected from 6 different weed and tree species.

« Bait Plants: Herbaceous hosts of PPV (pea and zinnia) were use to monitor for PPV

spread within the quarantine zone. Seedling plants were rotated to surveillance sites and

fed upon by aphids. These plants were later recovered for testing while fresh plants were

rotated in their place.

Numbers of samples processed

Commercial orchard samples: 211.872
Residential property samples 50.727
Sentinel Trees 608
Weeds 15.307
Bait Plants 8.425
Other 6.613
TOTAL Samples Processed (2005) 293,552

Resulsts:

Five peach trees in three commercial orchards were found to be positive in
2005. All orchards were in Menallen Township. Two blocks were within the existing
Quarantine and one was outside quarantine boundaries by about 400 meters. A new
quarantine line was drawn to encompass this site. A total of 121 acres were destroyed
because of these positives. All other samiples were negative.
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Comumercial Samples in 4-County Area:
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214 properties

66,886 (all neg.)
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Washington:
Ken Eastwell (Washington State University) reported that Hop stunt viroid (HSVd) occurs on hops in WA, OR and ID.  In hop plants, it can have a dramatic impact on yield.  To address differences in varietal responses to HSVd, nine cultivars are being artificially infected and will be monitored over the next four years for the impact of HSVd.  
An aggressive education campaign in WA resulted in removal of many trees infected with Cherry leafroll virus.  On-going research indicates that root grafting and pollen transmission are major routes of transmission.  
Bacterially-expressed virus structural proteins are being used to produce monoclonal antibodies against several important cherry viruses.  A discussion continued on techniques for the preparation of antigen that will lead to antibody production that will detect viruses in ELISA.  Kirkpatrick and Masri suggested the use of gel filtration to help isolate proteins.  
Bill Howell (NRSP-5) reported that a specific clone of Shiro plum was identified that is a superior indicator for American plum line pattern virus.  Sensitivity of Russian cherry rootstocks to infections by PNRSV and PDV was reported.  This would be of concern to growers because PNRSV and PDV eventually move into production orchards.  However, virus sensitive rootstocks may be useful in revealing trees in nursery mother blocks that become infected.  NRSP-5 provided buds from over 500 varieties to researchers and industry during the past year, and 79 stone and pome fruits were submitted to NRSP5 for virus testing and elimination.  Approximately one-third of accessions submitted are infected with virus, viroid, phytoplasma or Xylella.  NRSP-5 will be terminated in September 2008 unless immediate action is taken. 
Full Report from Ken Eastwell and Bill Howell:
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Cherry leafroll virus (CLRV): Growers, nurseries, pollen companies and county agencies
continue to participate in an education and control program for Cher7y leafi-oll virus (CLRV)

Samples are collected and tested at the WSU ELISA Service Center located in Prosser. Affected
orchards were primarily located in the Yakima Valley and the lower Columbia Basin. Most, if
not all, identified trees have been or likely will be eliminated before next growing season,

Our previous studies have shown that root grafting is a major route of local spread within an
orchard. We are investigating the role of pollen and/or thrips in transmission.

Development of serological assay
We are attempting to develop serological assays for a number of fruit tree and grape viruses
based on antibodies produced in response to bacterially-expressed structural proteins.

Members of the genus Foveavirus have been implicated in a number of diseases of cherry. The
viruses that we examined have many commonalities in terms of coat protein sequence and
antigenicity. Montmorency stem pitting virus appears to be very closely related to a subset of
viruses associated with cherry twisted leaf.

owers. Antibodies

The viruses that cause little cherry disease continue to be of concern for our

have been produced for the coat protein and duplicate coat protein of Little cherry virus 2.
Preliminary assays are encouraging but further development in their use is required.

Virus detection:
A pilot program is underway (in cooperation with the Center for Precision Ag at WSU) to
develop detection methods that will allow early recognition of diseased trees

Hop research:
Hop stunt viroid was detected in a hop yard, the first report in the PNW. Yield data was
collected last year, and a demonstration plot is being established this year to look at the
interaction of HSVd with hop varieties.

VRSPS Activities Since July 2005

Research: A Shiro Plum clone was discovered that is more sensitive to American plum line
pattern virus than the standard one used for years by NRSPS. The origin of this selection is not
known. However. it was fortuitously propagated as one of 4 plants several years ago while we
were increasing trees for our scion block. Shiro plum is a marginally effective APLPV indicator
in the greenhouse. Often only a mild yellowing occurs on the leaf tip margin area. However,
plants of this new selection show extensive venial net chlorosis and line patterns when inoculated
with APLPV. Leaf morphology differs slightly from that of our standard Shiro plum clone.

Trees on the cherry roofstock candidates clones VSL2 and LC52 (They originated in Russia)
died in the presence of either Prunus necrotic ringspot virus or prune dwarf virus. In the same
tests, trees on Mazzard and on L2 (from the same Russian breeding program) were tolerant of
these viruses.





[image: image11.png]Distribution of virus-negative budwood and virus isolates: NRSPS provided over 500 virus-
tested Varieties to research and industry from July 1, 2005 to April 1. 2006. These included
nearly 25000 buds of proprietary, non-proprietary and foreign clones, bringing the total
distributions over the past 20 years to nearly 630.000 buds for 2400 requests. In this past year
over 80 scientists and industry clients received budwood from virus-tested trees. These
individuals were located throughout the country and internationally and represented universities.
nurseries, fruit growers, and governmental regulatory agencies.

These distributions were to all areas of the country and to most parts of the world where
temperate tree fruits are cultivated. Thousands of virus-negative buds were provided to establish
foundation in certification programs for subsequent tree production for orchards throughout the
country. Varieties represented in these distributions included proprietary and non-propristary
selections and many imported from foreign sources.

Beyond those distributions many other types of tissue were supplied to scientists for research
purposes, including buds of virus-infected material and fruit, leaves, seed, flowers. seedlings.
pollen, and trees. Recipients of the material mainly comprised scientists from land grant
universities and governmental regulatory and research agencies.

Acquisitions: During the past autumn and winter, 79 stone and pome fruit varieties were
submitted to NRSPS for virus testing and therapy. These numbers are down from recent years.
likely due to the doubling of services fees associated with this work. The largest portion of the
introductions was from foreign sources. Varicties again were submitted for ‘testing only® as part
of the qualification program for certification in California or for testing to assist in diagnosis of
orchard problems. Approximately one-third of the clones received the past two years have been
infected with virus, viroid, phytoplasma or Xylella




Lauri Guerra (Washington State Department of Agriculture) reported on increased efforts to monitor Peach latent mosaic viroid, Cherry leafroll virus, Plum pox virus, X-disease and little cherry disease in the State certification program. 
Business Meeting:    May 9, 2006 3:00 pm
Ralph Cavalieri (Administrative Advisor of WERA-020) reported that WERA-020 was reviewed and approved with minor revision.  The reports must more effectively capture the interactions that occur, illustrating the synergism that arises from this program.  This includes shared protocols, primers, viruses, plants, projects, but it must be documented.  Revisions need to be submitted in June to get full approval.
The participants accepted the invitation of Roberto Michelutti to convene next year’s meeting in Ontario, Canada, in the first week of June.  Roberto will be the local host. 
