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PLANT GERMPLASM QUARANTINE PROGRAM
Annual Report For The WERA-20 Annual Meeting
June 14-18, 2009, Richland, Ml
Progress Report 2008-09

RELEASES
Released Germplasm Accessions of Fruits
Apples 7 Final Releases

4 Provisional Releases
Pears 6 Final Releases

4 Provisional Releases
Prunus 17 Final Releases

12 Provisional
4 Conditional Releases
Prunus seedlings 70 Final Releases

PRESENT WORK
Apple Accessions Received- Total: 26
* Czech Republic-4
o lsrael-3
* The United Kingdom- 18
* France-1

Post-entry Received- Total:15
* Received plant material from Belgium, France and The Netherlands

Prunus Accessions received
» Azerbaijan-26
Hungary-5
Russia-2
China-2
The United Kingdom-3

Prunus seed lots received
» 3(126, 40, 185 of seeds each)
» Origin: Georgia

Molecular tests added
One step RT-PCR from the standard tests used by the Canadian Food Inspection Agency
Program, Canada, adapted, modified with Invitrogen products.

* Cherry Virus A

» Little cherry virus 1

o Little cherry virus 2

» Cherry leafroll virus

* Xylella fastidiosa
Molecular tests added to the fruits program adapted from the Canadian Food inspection
agency program but already these are tests that are currently done by the MDL.

*  Apple stem pitting virus ASPV

* Apple stem grooving virus ASGV

» Apple chlorotic leafspot virus ACLSV





* Apple mosaic virus APMV
* Pear b;ister canker viroid PBCVd
e Peach latent mosaic viroid PLMVd

COLLABORATION 2009
ARS- Beltsville, MD
» Tests of latent viruses in Pomes from budwood
» Tests of viruses from leaf tissues for Prunus
» Development of polyprobe for the detection of viroids
» Positive controls
CPHST- Bldg 580, Beltsville, MD
» Development of Black currant reversion virus RT-PCR tests ( conventional and
Real Time PCR Assays) for the Fruit Program using positive controls provided by
the Canadian Food inspection Agency.
» Working on the development of a Nepovirus RT-PCR group test
Canadian Food Inspection Agency
» Shared with our Program their standard testing protocols, positive controls as
well as advice
NRSP-5- Prosser, WA
» Continues to provide the Pomes program with field tests for Pomes, positive
controls, information
Simon Scott- Clemson, SC
» Positive controls for Xylella fastidiosa

NEW ITEMS 2009
Heat therapy chambers built
» Started using them in Spring
» Apical meristem culture
* Propagation
» Ongoing tissue culture of
Pome
Prunus
Ribes

Integrated Pest Management

Establishment of IPM practices to suit the needs of the Fruit Program Quarantine.
» Scouting
» Student training
» Improved Greenhouse and Screenhouse management

New Equipment
e Addition of two Qiacube extraction machines
» Standarization/optimization of RNA/DNA extraction
* New Stereoscope/Autoclave
e Tissue culture
» Heat Therapy Chambers
» Heat therapy for pathogen elimination

FUTURE ENDEAVORS





» Continue optimization of Qiacube RNA/DNA extraction for Fruit Program
» Add new molecular tests

e Add new ELISA tests

* Test new BCRV on material received

e Continue IPM approach in screenhouses

» Continue collaboration

PROGRAM SPECIFICS
POLICY FOR IMPORTING BUDWOOD
The program capacity for fruit imports has remained at the same level for the past several
years, 50 introductions per year. A quota or capacity system is in place for each
quarantined crop in the PGQP and reflects the total number of accessions of that crop that
can be received for entry into the testing program in a year.

APPLICATION DEADLINE

The application deadline for entry of accessions into the indexing program is September
30™. A request list should be forwarded to Dr. Licha at the PGQP by this date, complete
with the specific varieties or germplasm requested and the donor’s name, address and
phone number. Requests will be held until September 30".

PATHOGEN DETECTION PROCEDURES

The testing protocol for pear and quince clones remains the same as when ARS managed
the program. If one round of grafting tests and hybridization tests as well as two
replicates of the phytoplasma test are negative, the fruit introduction may be
provisionally released. Importers can receive provisionally released introductions after
they obtain permission from their state department of agriculture and a Departmental
Permit from APHIS. If all tests are negative for presence of pathogens after completion
of all tests and plants show no symptoms of infection, accessions are released from
quarantine and ready for distribution.

COMMENTS

We extend an open invitation to visit us at PGQP anytime your travels bring you to the
Beltsville area. You are welcome to tour the facility, meet with our staff, and see your
plants and any testing in progress. Please don’t hesitate to contact me with any questions
or comments.

Margarita F. Licha

Plant pathologist-Team Leader

Plant Germplasm Quarantine Program
APHIS, PPQ, PHP

NPGQC, Bldg. 580, BARC-E
Beltsville, MD 20705

Phone: 301-504-7156 x337

Fax: 301-504-6124

Email: Margarita.F.Licha@aphis.






Small fruit virus research in Arkansas

Yellow vein disease (YVD) has been one of the major problems for blackberry production in the
Southeast United States in the last 7-9 years. Growers are losing thousands of dollars from reduced
production, bad fruit quality and the need to replant every 5-7 years because of declining productivity due
to YVD. Through WERA-20 we have formed a consortium between Arkansas, the Carolinas, Mississippi
and Oregon to study this disease and in the last few years we identified more than 10 viruses in plants
showing typical disease symptoms. Symptoms are similar across states but virus species differ, with
Blackberry yellow vein associated virus and Blackberry virus Y being the most common viruses in
Arkansas whereas in the Carolinas Blackberry yellow vein associated virus, Blackberry chlorotic ringspot
virus and Tobacco ringspot virus are more common. Through a Specialty Crops Research Initiative grant
we plan to study the virus epidemiology and prepare a scheme that will eliminate or minimize the impact
of the disease. Another collaboration catalyzed by WERA-20 interactions is that of the characterization of
small fruit infecting ilarviruses (Arkansas, South Carolina and Oregon).

The virology program at the University of Arkansas also works with blueberry disease. There has been a
noticeable decline of blueberry in several farms across Arkansas. Sixteen farms dispersed across the state
were assayed for eight viruses. The results of this survey indicated that the decline is not caused by any
or the combination of any of these eight viruses given that there were only few positives for Tobacco
ringspot virus, Blueberry shoestring virus and Blueberry fruit drop associated virus. In addition to these
three viruses there were two farms that had several plants that showed typical mosaic symptoms. This is
the first time the disease has been observed in Arkansas and we have started characterization of the agents
in a WERA-20 formed collaboration with Michigan and Oregon.






Transmission biology of Xylella fastidiosa

We report on aspects of studies aimed to better understand the transmission of the
bacterial pathogen Xylella fastidiosa.

The specificity of pathogen-vector-host interactions is an important element of disease
epidemiology. For generalist pathogens, different pathogen strains, vector species, or host
species may all contribute to variability in disease incidence. One such pathogen is
Xylella fastidiosa, a xylem-limited bacterium that infects dozens of crop, ornamental, and
native plants in the United States. This pathogen also has a diverse vector complex and
multiple biologically distinct strains. We studied the implications of diversity in this
pathogen-vector-host system, by quantifying variability in transmission efficiency of
different X. fastidiosa strains (isolates from almond and grape genetic groups) for
different host plants (grape, almond, alfalfa) by two of the most important vectors in
California, Homalodisca vitripennis (glassy-winged sharpshooter) and Draeculacephala
minerva (green sharpshooter). Our results suggest that pathogen, vector, and host
diversity impose contingencies on the transmission ecology of this complex disease
system. Studies aimed at the development of management strategies for X. fastidiosa
diseases should consider the complexity of these interactions as they relate to disease
spread.

We also described the transmission ecology of Xylella fastidiosa. First, we performed a
meta-analysis of transmission studies of X. fastidiosa by its two most important vector in
the Western U.S., the invasive glassy-winged sharpshooter and the native blue-green
sharpshooter. The importance of vector number, pathogen acquisition period, and
inoculation access period for transmission differed relative to each other and between the
two species. We fit these transmission datasets to two biologically derived transmission
models. One of these models, the Poisson, provided substantially better fit and produced
estimates of H. vitripennis transmission efficiency that were dramatically lower than for
G. atropunctata. We also conducted a separate pair of experiments that decoupled vector
number from inoculation access period. These experiments supported the results of the
meta-analysis. Interestingly, high vector loads not only increased transmission rate, but
also shortened X. fastidiosa incubation period in grapevines. This work provides
quantitative estimates of transmission of an economically important pathogen that is
analogous to risk models for arthropod-vectored human and wildlife diseases. In addition,
this work suggests that heterogeneous vector loads may accelerate the disease cycle,
increasing the potential for secondary spread in vineyards.

The interactions between the economically important plant pathogenic bacterium Xylella
fastidiosa and its leafhopper vectors have been poorly characterized. We used different
approaches to determine how X. fastidiosa cells interact with the cuticular surface of the
foregut of vectors. We demonstrated that X. fastidiosa binds to different polysaccharides
with variable affinities, and that these interactions are mediated by cell surface
carbohydrate-binding proteins.  In addition, competition assays showed that N-
acetylglucosamine inhibited bacterial adhesion to vector foregut extracts and intact
wings, demonstrating that attachment to leafhopper surfaces is affected in the presence of





specific polysaccharides. In vitro experiments with several X. fastidiosa knockout
mutants indicated that hemagglutinin-like proteins are associated with cell adhesion to
polysaccharides. These results were confirmed with biological experiments, when
hemagglutinin-like proteins mutants were transmitted to plants by vectors at lower rates
when compared to the wild type. Furthermore, although these mutants were defective in
adhesion to the cuticle of vectors, their growth rate once attached to leafhoppers was
similar to the wild type, suggesting that these proteins are important for X. fastidiosa
initial adhesion to leafhoppers. We proposed that X. fastidiosa colonization of leafhopper
vectors is a complex, stepwise process, similar to the formation of biofilms on surfaces.

Publications
2009

Daugherty, M.P., Bosco, D. and Almeida, R.P.P. 2009. Temperature mediates vector
transmission efficiency: inoculum supply and plant infection dynamics. Annals of
Applied Biology in press.

Prado, S.S. and Almeida, R.P.P. 2009. Role of symbiotic gut bacteria in the development
of Acrosternum hilare and Murgantia histrionica (Hemiptera, Pentatomidae).
Entomologia Experimentalis et Applicata 132: 21-29.

Daugherty, M.P. and Almeida, R.P.P. 2009. Estimating Xylella fastidiosa transmission
parameters: decoupling sharpshooter number and feeding period. Entomologia
Experimentalis et Applicata 132: 84-92.

Hooks, C.R.R., Manandhar, R., Perez, E.A., Wang, K.H. and Almeida, R.P.P. 20009.
Comparative susceptibility of two banana cultivars to Banana bunchy top virus under
laboratory and field environments. Journal of Economic Entomology 102: 897-904.

Lopes, J.R.S., Daugherty, M.P. and Almeida, R.P.P. 2009. Context-dependent
transmission of a generalist plant pathogen: host species and pathogen strain mediate
insect vector competence. Entomologia Experimentalis et Applicata 131: 216-224.

Hooks, C.R.R., Fukuda, S., Perez, E.A., Manandhar, R., Wang, K.H., Wright, M.G. and
Almeida, R.P.P. 2009. Aphid transmission of Banana bunchy top virus to banana after
treatment with a bananacide. Journal of Economic Entomology 102: 493-499.

Kiliny, N. and Almeida, R.P.P. 2009. Xylella fastidiosa afimbrial adhesins mediate cell
transmission to plants by leafhopper vectors. Applied and Environmental Microbiology
75: 521-528.

Prado, S.S., Golden, M., Follett, P.A., Daugherty, M.P. and Almeida, R.P.P. 2009.
Demography of gut symbiotic and aposymbiotic Nezara viridula (L.) (Hemiptera,
Pentatomidae). Environmental Entomology 38:103-109 .





Almeida, R.P.P., Bennett, G.M., Anhalt, M.D., Tsai, C.W. and O'Grady, P. 2009. Spread
of an introduced vector-borne banana virus in Hawaii. Molecular Ecology 18: 136-146.

Prado, S.S. and Almeida, R.P.P. 2009. Phylogenetic placement of pentatomid stink bug
gut symbionts. Current Microbiology 58: 64-69.

2008

Tsai, C.W., Chau, J., Fernandez, L., Bosco, D., Daane, K.M., and Almeida, R.P.P. 2008.
Transmission of Grapevine leafroll-associated virus 3 by the vine mealybug (Planococcus
ficus). Phytopathology 98: 1093-1098.

Golino, D.A. and Almeida, R.P.P. 2008. Studies needed of vectors spreading leafroll
disease in California vineyards. California Agriculture 62: 174.

Chatterjee, S., Almeida, R.P.P. and Lindow, S.E. 2008. Living in two worlds: the plant
and insect lifestyles of Xylella fastidiosa. Annual Review of Phytopathology 46: 243-
271.

Anhalt, M.D. and Almeida, R.P.P. 2008. Effect of temperature, vector life stage and plant
access period on transmission of Banana bunchy top virus to banana. Phytopathology 98:
743-748.

Almeida, R.P.P., Nascimento, F.E., Chau, J., Prado, S.S., Tsai, C.W., Lopes, S.A. and
Lopes, J.R.S. 2008. Genetic structure and biology of Xylella fastidiosa causing disease in
citrus and coffee in Brazil. Applied and Environmental Microbiology 74: 3690-3701.

Almeida, R.P.P. 2008. Ecology of emerging vector-borne plant diseases. p70-77. In:
Instititute of Medicine Forum on Vector-borne diseases: Understanding the
environmental, human health, and ecological connections. The National Academies
Press, Washington, D.C. 350p.

Hooks, C.R.R., Wright, M.G., Kabasawa, D.S., Manandhar, R. and Almeida, R.P.P.
2008. Effect of Banana bunchy top virus infection on morphology and growth
characteristics of banana. Annals of Applied Biology 153: 1-9.

Prado, S.S., Lopes, J.R.S., Demetrio, C.G.B., Borgatto, A.F. and Almeida, R.P.P. 2008.
Host colonization differences between citrus and coffee isolates of Xylella fastidiosa in
reciprocal inoculation. Scientia Agricola 65: 251-258.






WERA-0020 REPORT FOR 2009 --COLORADO

Representatives: Ramesh Pokharel and Harold Larsen, Colorado State University. -

Western Colorado Research Center 3168 B ¥, Rd., Grand Junction., CO 81503-9126.
Ph: (970) 434-3264, x-203 Fax: (970) 434-1035. EMail addresses:
rameshp@colostate.edu

Objectives:
1. Continue pot trial to examine Cherry Rasp Leaf Virus (CRLV) susceptibility for Bing

cherry on Citation/Z-interstem and on Mazzard rootstocks ( re-inoculated with viruliferous
dagger nematodes).

2. Identify the species of dagger nematode and variability among populations in relation to

3.

Cherry Rasp Leaf Virus transmission.
Study transmission and host resistance in cherry varieties and rootstocks to Cherry Rasp
Leaf Virus.

4. Watch for, identify, and confirm any unusual fruit virus problems that may occur in

Colorado's fruit industry.

Impact Statement: Grapevine fanleaf virus was detected and confirmed in one western
Colorado vineyard in 2007 through virus test samples collected in association with Colorado’s
fruit virus research program. Cooperative efforts with the producer resulted in the prompt
removal of the affected vineyard block and fumigation of the block that fall to kill all potential
infected root systems and the dagger nematode vector for the virus. The effort appears to have
been successful as subsequent testing has failed to show the presence of grapevine fanleaf virus
in the replanted block or adjacent vineyard block. This action has protected the young, growing
wine grape industry in Colorado (annual valuation of $2.5 million for the crop, $20 - 25 million
for the wine product, and $100 - 200 million for the associated agritourism).

Results:

1.

A pot-in-pot trial was established to examine susceptibility of Bing cherry on Citation/Z-
interstem rootstock and on Mazzard in Spring of 2006. Potting soil was inoculated with
viruliferous dagger nematodes (via rooted symptomatic root suckers + surrounding soil
added to pot soil of inoculated replicates). No symptoms were evident on any of the
inoculated trees as of spring 2009.

Dagger nematodes from different crops (peach, cherry, plum, pear, apple and grapes)
and locations in western Colorado were collected, identified and counted. High variability
in morphological characters was observed, so dagger nematode samples were sent for
molecular identification to Allen Szalanski, University of Arkansas (collaboration)

Cherry Rasp Leaf Virus inoculation of Nicotiana benthamiana test plants failed to produce
symptoms. Further transmission of virus from infected bark (cherry) to peach and apple is
underway. To confirm growers observation on susceptibility of Bing on Gisela 5 against
resistance of Van on Gisela 7 plants, Bing and Van cherry trees were established in pots
and these trees will be inoculated with Cherry Rasp Leaf Virus at the end of June, 2009.
However, in the field Bing and Van on rootstocks other than the Gisela series rootstocks
had Rasp Leaf Virus. Thus a greenhouse study is ongoing to evaluate the susceptibility of
different rootstocks to dagger nematode and/or Rasp Leaf Virus.

We are continuing monitoring of viruses in crops, especially in cherry and grape. Cherry
bud samples were collected during the 2008-09 dormant period from symptomatic trees in
Mesa County, Colorado on East Orchard Mesa (severely symptomatic trees) and from
Dominguez Canyon on the southern border of Mesa County(moderate symptom trees) and





sent to USDA, Beltsville for identification. Three different viruses were found in the
samples from severe symptomatic trees at the East Orchard Mesa site: Cherry Rasp Leaf
Virus, Cherry Virus A and Prune Dwarf Virus. The samples from the less severely
symptomatic trees in Dominguez Canyon had only two viruses: Cherry Rasp Leaf Virus
and Cherry Virus A. This is the first report of Cherry Virus A from Colorado, but it is
likely that Cherry Virus A is widely distributed in cherry orchards in western Colorado.

Proposed Objectives for 2008/2009:

1.Continue Cherry Rasp Leaf Virus (CRLV) susceptibility studies for the Citation / Z-
interstem combination rootstock. Work to verify identity of the dagger nematodes via
molecular ID methods.

2.Evaluate cherry rootstocks (field and greenhouse studies), especially the Gisela series for
the transmission of virus from dagger nematodes.

4. Estimate the incidence and severity of viruses, especially the Cherry Rasp Leaf Virus in
western Colorado cherry orchards.

3 Watch for, identify, and confirm any unusual fruit virus problems that may occur in
Colorado's fruit industry.

WERA-0020 Related Publications during 2008/2009:
None






Idaho Agricultural Experiment Station
Multistate Research Project/
Multistate Coordinating Committee and Information Exchange Group
Annual Meeting Response Form

As an official participant and with the prior approval of the University of Idaho-Idaho Agricultural Experiment
Station (IAES), financial support for travel expenses associated with the annual meeting for the multistate or
coordinating committee activity are authorized. Upon return from the annual meeting and prior to processing the
travel claim, the participant must complete the following Annual Meeting Response Form, in its entirety, and

submit via email to agres@uidaho.edu

QUESTION

RESPONSE

Multistate Project/Committee Designated
Number (i.e., WERA-089)

WERA-20

Title: Virus and Virus-Like Diseases of Fruit Trees, Small Fruits, and
Grapevines

Annual Meeting Location and Date(s): Augusta, MI: June 14-17, 2009

Duration of Project/Committee: 2006-2011

Idaho Researcher Name:

Alexander V. Karasev

Percent Research, Extension, Teaching
Appointment(s):

Research — 80%, teaching — 20%

List Project Objectives:

1. Promote and improve communication and cooperation among
entomologists, plant pathologists, horticulturists, and other
professionals concerned about plant health to determine the
vectors of virus and virus-like diseases and to investigate the
role of vector biology in the epidemiology of diseases.

2. Encourage, facilitate, and speed work on the cause and control
of newly detected diseases and disorders by increasing
contacts and communication on newly discovered problems
likely to be caused by viruses or virus-like agents.

3. Facilitate rapid adoption and proper use of newly developed
techniques and information that aid in the characterization
and detection of virus and virus-like plant pathogens.

4. Provide information and expertise (research and extension) to
help in the management of PPV.

5. Provide a source of research information and service to
quarantine and certification agencies, germplasm
repositories, experiment station and government
administrative agencies nationwide and the tree fruit, small
fruit and grapevine industries.

Relevant Expertise and Emphasis of Idaho
Researcher (s): (short statement)

Grapevine virus diagnosis and control

Idaho Research Update: (Describe in 10 sentences
or less the IAES contribution to and outcomes of its
participation in the project or committee)

In recent years, wine grape (Vitis vinifera) acreage in Idaho is
expanding due to favorable climatic conditions for premium wine
production. Nearly 95 percent of the total 1,215 acres of wine
grapes are in the Snake River Valley appellation, with Canyon
County accounting for 81 percent of the grape vines. However,
little is known about the incidence and economic impact of GLD
on wine grapes in Idaho. During 2008 growing season, leaf
samples from about 25 individual grapevines showing or
suspected for GLD symptoms were collected randomly from six
wine grape cultivars (Cabernet Sauvignon, Merlot, Syrah, Petit
Syrah, Lemberger and Chardonnay) grown in 10 geographically
separate vineyards in Canyon and Elmore counties. Petiole
extracts from these samples were tested by single-tube reverse






transcription-polymerase chain reaction. All samples tested
positive for GLRaV-3, producing a single band of the expected
size of 546 base pairs (bp). An enzyme-linked immunosorbent
assay (ELISA) with GLRaV-3-specific antibodies confirmed the
presence of the virus in samples that were positive in RT-PCR.
GLRaV-3-specific amplicons were cloned in pCR2.1 vector and
sequenced in both orientations. A pair-wise comparison of twenty
two sequences showed 87 to 100% identity at the nucleotide level
and 92 to 100% identity at the amino acid level. A pair-wise
comparison of HSP-70 sequences of GLRaV-3 isolates from Idaho
with corresponding sequences of GLRaV-3 isolates from GenBank
database showed nucleotide sequence identities between 88 and
99%. Phylogenetic analysis of HSP-70 sequences from Idaho and
GenBank showed clustering into four groups, with 12 sequences
1n one group, 7 isolates in a second group, one sequence in a third
group and 2 sequences in a fourth group. The pattern of
clustering indicated lack of cultivar-specific or vineyard-specific
groupings, suggesting multiple, independent introductions of
different GLRaV-3 isolates into the State vineyards. This is the
first report of GLRaV-3 in grapevines grown in Idaho. These
results, together with previous reports indicate wider
distribution of GLRaV-3 in several grapevine cultivars in the
Pacific Northwest region as previously thought.

Idaho Research Impact(s): For each impact
Include 1) impact title, 2) issue (who cares and why), 3)
what has been done, and 4) impact (include economic,
environmental, social and or impact on discipline)
Remember that impact can be defined as the
quantifiable difference a program makes in the condition
or the quality of life for its clients and general citizenry;
or the change in understanding within a discipline.

1. First report of Grapevine leafroll-associated virus-3in
wine grape cultivars in Idaho

This finding should lead to changes in grapevine growing
practices in Idaho, which include amendments to state
regulations of grape budwood movements, implementation of
control measures against mealybugs, and development of
monitoring of virus incidence and spread.

Relevant Idaho Publications:

1. Mekuria, T., Karasev, A.V., Martin, R.R., and Rayapati,
N. (2009). First report of Grapevine leafroll-associated
virus-3 in wine grape cultivars in Idaho. Plant Disease
(submitted).

What issues of strategic importance
(including those identified by stakeholders)
were addressed by the multistate project or
activity?

1. Early detection and management of viruses causing
leafroll disease in grapevine.

2. Improved methods of grapevine leafroll detection in plant
samples and in mealybug vectors.

What needs of underserved and
underrepresented populations for the state(s)
were addressed by the multistate project or
activity?

The annual meeting has updated participants on current
research, identified new, spreading or ongoing concerns with
grapevine and small and tree fruit virus disease problems,
identified potential sources of support for research needs,
prioritized research needs, and established cooperative
approaches to research needs.







WERA - 20
ANNUAL REPORT FOR PENNSYLVANIA 2009

Submitted by John M. Halbrendt
Information in this report provided by Ruth Welliver, Don Albright and John Halbrendt

Status of Plum Pox Virus in Pennsylvania as of July 24, 2009

BACKGROUND:

This is the 10" year of the PPV eradication effort in Pennsylvania since the detection of
PPV in an orchard in Adams County in the fall of 1999. Follow-up surveys detected the
virus in 3 additional Pennsylvania counties. Positive detections in PA were highest
during the first two years of the survey but have remained at levels of 11 or less since
2002. These surveys are a cooperative effort between APHIS PPQ, PDA, and Penn State
University with each supplying infrastructure, equipment, and personnel. The regulated
areas during that time have decreased from a high of 349 square miles in 2003 to 48
square miles in 2009. The 2007 survey produced negative results for the first time since
the detection of PPV in 1999. The negative survey status continued in 2008 increasing
the anticipation of being able to declare eradication in Pennsylvania at the end of the
2009 survey. In the interim, two small areas in Adams County and one small area in
Cumberland County remain under regulation for PPV. Three consecutive years of
negative survey are required to rescind the remaining quarantines that prohibit growers
from resuming establishment of Prunus orchards. The nursery propagation quarantine
will remain effect for an additional 3 years after formerly infected areas are released from
regulation.

Because of a PPV nursery find in 2003, roughly five miles from any quarantine
boundary, nursery quarantine restrictions were expanded and enhanced in an area around
the primary PPV quarantine zones, via Pennsylvania regulations put in effect January
2005. The expanded nursery quarantine zone covers all primary quarantine areas for three
years after the primary quarantine has been rescinded. It also covers any additional area
that may be outside a primary quarantine zone but that lies within 11.5 km of a PPV-
positive found in the previous three years. In this expanded area, the sale of Prunus from
retail sites that buy-in their nursery stock is permitted, but propagation or long-term
grow-out of Prunus near primary quarantine areas is prohibited, to lessen potential
exposure of nursery stock to aphids that may carry PPV, and subsequent movement of
that stock to areas where it could be the source of a new PPV infection focus.

The 2009 PPV surveys continue to focus on commercial stone fruit orchards, Prunus
from residential properties and potential weed reservoirs collected from land adjacent to
previously infected orchards (now destroyed). A PPV surveillance program that utilized
bait plants to attract potential aphid vectors has been discontinued as well as a program to
plant ‘sentinel” Prunus trees to monitor for PPV.





DATA SUMMARY OF THE 2009 PROGRAM:

Cumulative

PA Activity Weekly Total Total
Number of Samples Collected 8,250 169,881
Number of Samples Processed 15,865 176,869
Number of Positive Samples 0 0
Destruction Orders Issued 0 0
Acres Removed 0 0
Homeowner Properties Visited 1,909 16,324
Homeowner Samples Collected 800 6,866
Number of weed samples collected + 736 4,659
processed*
Number of positive weed samples 0 0

Orchard destruction orders were last issued on a positive orchard block identified in
2006. To date the total PA orchard acreage removed since the beginning of the program
stands at 1,614 acres. Growers were compensated for the loss of their trees based on a
mutually agreed upon formula that calculated the value of the trees.






WERA-020 Report — 2009 - Washington State

Cherry leafroll virus: Cherry leafroll virus (CLRV) is a pollen-borne virus, but the role
of pollen in virus transmission between cherry trees is not certain. Root grafting is also
a route of virus transmission within the orchard. Five rootstocks and
rootstock/interstock combinations are being evaluated for their response to infected by
CLRYV through the scion and through the rootstock.

Sowbane mosaic virus: SoMV is a pollen and seed transmitted virus that periodically
appears in programs that rely on Chenopodium spp. as a herbaceous host to detect
viruses. An isolate was obtained from one such occurrence and the full genomic
sequence determined and an RT-PCR test developed. This will allow other facilities to
routinely screen for SoMV. Polyclonal antibodies were prepared against the bacterially
expressed coat protein. The antibodies did not react with extracts of C. quinoa in
Ouchterlony assays or in ELISA, but the antibodies did detect the virus coat protein in
total protein extracts of C. quinoa. Replacing standard ELISA extraction buffers with
one of several denaturing buffers evaluated permitted extracts from C. quinoa to be
readily detected in ELISA.

Several denaturing buffers are now being evaluated for their ability to allow detection of
several viruses in ELISA for which antibodies have been prepared against bacterially
expressed coat proteins.

Accomplishments: Information made available from this program will aid in rapid
identification of SoMV in herbaceous indicators.

Impact: There will be considerable savings in time and research effort as potential
contamination of herbaceous indicator bioassays can quickly identified.

Hop stunt viroid: Hop stunt viroid (HSVd) has become a great concern to hop
producers. Field trials indicated that extend of yield reductions are cultiovar dependent.
Of the six cultivars tested, cone yield was reduced by 3 to 61% and the yield of bittering
acids was reduce by 7 to 71%.

Accomplishments: A hop planting stock certification program was revitalized to provide
HSVd and virus free roots to nurseries. The first releases from the reactivated program
were made in the autumn of 2007 and more than 6,000 plants were produced from the
foundation material. There are now 19 cultivars in the collection that are free of known
viruses and Hop stunt viroid; they will be available for release next season.

Impacts: Hop plantings have an average life span of 10 years as they progressively
lose vigor as the incidence of viruses increases. About 4,000 acres of hops are planted
every year to reinvigorate hop plantings and to accommodate cultivar realignment.
Making clean planting stock available will reduce the negative impact of viruses and
viroid on production and profitability. A ten-year effort is anticipated to significantly
reduce the incidence of HSVd in U.S. production.

Helleborus net necrosis virus: A new virus was established as the causal agent of
‘Black death’ disease of hellebores. The genome of the carlavirus was sequenced and
revealed the presence of two distinct but related strains of the virus in the U.S. This
information was used to develop RT-PCR assays. The coat protein was identified and
antibodies prepared against the bacterially expressed protein. These perform very well
in ELISA. There is a long latent period that can extend beyond one growing season
after infection but before the appearance of clearly define symptoms. This leads to the
inadvertent propagation and distribution of infected plants.





Accomplishments: The causal agent of ‘Black death’ was identified. Serological and
molecular assays were developed.

Impacts: Availability of assays allows nurseries to have new accessions screened for
the presence of the virus before they are introduced into the production lines. It also
allows the viral disease to be quickly differentiated from bacterial and fungal diseases of
hellebores and appropriate responses initiated.

Fruit tree foundation program (NRSP-005): Virus-tested cultivars of 666 pome and
stone fruit clones were provided to scientists, regulatory agencies and industry for use
in tree production and research from July of 2008 to July of 2009. Nearly half of this
material was non-proprietary selections; most of the remainder was proprietary clones
from domestic sources. Twelve percent had originated from foreign sources, bringing
promising new germplasm into the country. NRSP-005 assisted the USDA-APHIS
Beltsville, MD, quarantine site and the Washington State and Missouri departments of
agriculture by providing rootstocks and virus-sensitive budwood for their biological virus
testing procedures.

Through a cooperative agreement with USDA-APHIS, NRSP-005 is providing virus
therapy of infected clones waiting clearance from the Beltsville quarantine center. This
year, 18 selections were returned to Beltsville following thermotherapy for virus-
elimination.  Additionally, 42 peach selections were delivered to Michigan State
University following their rescue from the plum pox quarantine zone that impacted their
breeding program. Extensive testing indicated that these were not infected with plum
pox virus, common stone fruit viruses, or tomato ring spot virus.

During the past year, 147 new selections were received for virus testing and, if needed,
therapy. Of these, 38 originated from foreign sources, including Belgium, France,
Russia, Spain, Israel, Italy, New Zealand, and South Africa. Twenty four pome fruit
selections were submitted by the quarantine center in Beltsville for assays on fruit
fruiting indicator trees of Malus and Pyrus for fruit and bark deforming agents. Several
were received from the nurseries in Oregon and California for testing to qualify for their
State’s respective certifications programs.

NRSP-005 will likely become an integral part of the new National Clean Plant Network
this fall, as federal money allocated to that program is distributed to network
components. NRSP-005 personnel assisted in planning for and the formation of this
network.

Accomplishments: Advanced selections from the Michigan State University peach
breeding program were made available for distribution to orchards outside of the plum
pox quarantine area. Many virus-tested and virus-free clones were distributed
throughout the U.S. Most of these will be propagated by nurseries to produce
thousands of virus-free trees. Additionally, 147 new selections entered the program will
likely provide virus-free material for future propagations.

Impacts: The rescue of peach selections from the Michigan State University peach
breeding program preserved their large investment in the advanced selections. By
providing a source of virus-tested trees to the industry, the incidence of virus diseases
in the temperate climate fruit tree industry has been significantly reduced.

Grape virus research: Surveys were conducted in 2008 season to document
grapevine viruses in Washington vineyards. Like in 2007 season, Grapevine leafroll-
associated virus (GLRaV)-1, -2, -3, -4, -5, and -9 were documented in several red- and
white berried wine grape cultivars. Mixed infections of these viruses in different





combinations were frequently found in an individual grapevine. Among the GLRaVs
documented, GLRaV-3 was found to be the most prevalent. The survey results also
revealed the presence of other grapevine viruses (Grapevine Virus A, Grapevine Virus
B, Grapevine rupestris stem pitting-associated virus[GRSPaV], Grapevine fanleaf
virus[GFLV]) as mixed infections with GLRaVs in wine grape cultivars showing or
suspected for grapevine leafroll disease (GLD) symptoms.

A limited survey of Idaho vineyards was conducted in collaboration with Drs. Alexander
Karasev, University of Idaho, Moscow, ID and Robert Martin, USDA-ARS, Corvallis. The
results indicated widespread occurrence of GLRaV-3 in several wine grape cultivars.

Genetic diversity in the coat protein (CP) and a portion of the helicase-encoding region
(HR) of the replicase gene of natural GRSPaV populations indicated highly variable
nature of the virus. The discordant gene phylogenies obtained for CP and HR
sequences provided strong evolutionary evidence for potential recombinations in
GRSPaV populations.

GFLV was found as mixed infection with other grapevine viruses in cvs. Pinot Noir,
Chardonnay and Cabernet Franc, and as single infection in cv. Merlot. The spatial
distribution of GFLV-infected grapevines was random in Pinot Noir and Chardonnay
blocks, suggesting primary spread through planting virus-infected cuttings rather than
in-field transmission by nematode vector. Molecular analysis of RNA1 and RNA2
genomes of GFLV isolates identified interspecies recombination events with RNA2 of
grapevine-infecting nepoviruses, namely, Arabis mosaic virus and Grapevine
deformation virus.

Studies on the effect of GLRaV-3 on grape production under Washington conditions
have shown significant negative impacts on vine performance, grape yield and quality.
Monitoring spatial distribution of GLRaV-3 showed an aggregated pattern suggesting
that the disease spread occurred between neighboring vines. In addition, data on spatial
distribution of grapevines with GLD symptoms in a young Syrah block planted in close
proximity to an old Cabernet Sauvignon block heavily infested with GLD indicated the
risk of disease spread to young plantings from neighboring vineyards heavily infested
with the disease.

Organized outreach workshops on grapevine virus diseases for the benefit of grape
growers, certified nurseries and regulatory agencies. Information on virus diseases was
disseminated through radio and podcasts, web site (http://wine.wsu.edu/virology/) and
extension bulletin (http://wine.wsu.edu/virology/images/virus-ext-bull.pdf) for increased
awareness about the negative impact of virus diseases and to promote planting of virus-
tested materials for vineyard sustainability.

Impacts:
Documentation of grapevine viruses and their genetic variants increased awareness

about grapevine viruses for improved sanitary status and sustainability of vineyards.
The outputs of this research have been extended to the NorthWest Grape Foundation
Service at WSU-IAREC and Certified Nurseries for providing virus-tested planting
materials in clean plant programs. Studies on the epidemiology of GLD provided
information for developing science-based strategies to mitigate the negative impact of
the disease. The grape virology web site (http://wine.wsu.edu/virology/), an extension
publication on grapevine leafroll disease (http://wine.wsu.edu/virology/images/virus-ext-
bull.pdf) and several outreach workshops and sharing knowledge through other
dissemination pathways resulted in greater awareness of virus disease problems
impacting the wine grape industry in Washington State





(http://arc.wsu.edu/researchimpacts/plant-health/seeking-answers.html).

Publications:

Eastwell KC, du Toit LJ, Druffel KL. 2009. Helleborus net necrosis virus: A new
Carlavirus associated with ‘black death’ of Helleborus spp. Plant Disease. 93:332-
338.

Eastwell KC, Glass JR, Druffel KL. 2008. First report of infection of poison hemlock and
celery by Apium virus Y in Washington State. Plant Disease. 92:1710.






2009 Report to WERA-20 Meeting: Fruit Virology Activities in Michigan.

Annemiek C. Schilder, Small Fruit Pathologist, Department of Plant Pathology, Michigan State
University, East Lansing, M1 48824, and Bill Shane, District Fruit Educator, Southwest
Michigan Research & Extension Center, Benton Harbor, M|l 49022

1) Virus survey in blueberries (A. Schilder and J. Gillett; MSU).

A survey of 50 Michigan blueberry fields is being during the 2009 growing season using ELISA
kits purchased from Agdia. Tobacco ringspot virus, tomato ringspot virus, blueberry shoestring
virus, and blueberry leaf mottle virus were detected in multiple fields. Blueberry mosaic (a
viruslike disease) was also present in many fields but no test is available as the suspected virus
has not yet been characterized. Peach rosette mosaic virus, although included in the testing
protocol, was not detected anywhere. Blueberry shock virus was detected in a “‘Rubel’ field in
June 2009 at one of the research stations, which is the first report for Michigan. The virus likely
came in with plant material but the source is still being investigated. Infected bushes will be
removed as part of the eradication and quarantine program administered by the Michigan
Department of Agriculture. The other objectives of the survey are to establish a positive control
of blueberry leaf mottle virus to complete the Agdia test kit; validate a PCR protocol for
detection of blueberry stunt phytoplasma; and establish the cause of a new virus-like disorder,
tentatively called “blueberry bronze leaf curl”. Bob Martin of USDA-ARS (Oregon) is assisting
in diagnosis of this disorder.

2) Publication of blueberry virus fact sheets and IPM Pocket Scouting Guides for
Blueberries and Grapes (A. Schilder, T. Miles, and R. Isaacs).
Two factsheets were recently published by MSU: “Virus and Viruslike Diseases of Blueberries”
and “Blueberry Aphids and Blueberry Shoestring Virus”. In addition, pocket scouting guides for
blueberries and for grapes have been published and images of virus diseases are included among
others. Further more, these pocket guides have been translated into Spanish. Images of virus
diseases of blueberries and grapes are also available on the following websites, respectively:
www.blueberries.msu.edu, and www.grapes.msu.edu. All printed extension publications are
available through the MSU Extension Bulletin Office.

3) Virus-tested Blueberry and Tree Fruit Certification Programs (R. Kaitany, E. Dorman,
M. Bryan; Michigan Department of Agriculture).

Three blueberry nurseries in Michigan are participating in the virus-free certification program
for blueberries. Under this program, mother blocks are screened by ELISA for five viruses
(blueberry shoestring virus, blueberry leaf mottle virus, tomato ringspot virus, tobacco ringspot
virus, peach rosette mosaic virus, blueberry scorch virus, and blueberry shock virus). While
most samples have been negative, blueberry scorch was confirmed in 2009 in a symptomless
variety (‘Legacy’) planting at one of the nurseries. The original planting material came from
New Jersey. The MDA is also involved in improving the quality of pome and stone fruit trees in
Michigan through indexing of nursery stock at Hilltop Nurseries, Inc. in Hartford, MI. Sample
trees were indexed or ELISA-tested or both for apple chlorotic leaf mottle virus, apple stem
grooving, and apple stem pitting, green ring mottle, prune dwarf, and prunus necrotic spot
viruses. In addition, MDA screens fruit tree production nurseries for nematodes such as





Xiphinema and soybean cyst (SCN) to enable Hilltop Nurseries meet specific export
requirements.

4) Eradication of blueberry shock and blueberry scorch viruses (Michigan Department of
Agriculture, Michigan State University)

In 2009, blueberry scorch virus and blueberry shock virus were confirmed in Michigan for the
first time, despite a quarantine which has been in place since 2002. The “Blueberry Shock and
Scorch Virus Response Team” comprising specialists from MDA and MSU has developed an
emergency response plan to protect Michigan’s blueberry industry. This plan includes
destruction of infected plantings and monitoring of nearby blueberry plantings to assure that the
disease has been eradicated. The monitoring and eradication program will continue for the next
three years. Pest Alert factsheets will be produced for each virus.

5) Plum pox virus detection and diagnostics (R. Kaitany, E. Dorman, M. Hansen; Michigan
Department of Agriculture; Bill Shane, MSU)
Governmental workers have been sampling intensely in Michigan for plum pox virus (PPV)
since the report of the disease from Pennsylvania in 1999. In July 2006, one PPV-infected plum
tree was detected in a research planting in southwest Michigan. The infected tree and all
susceptible trees within a 500 meter radius of it were destroyed. The Michigan Department of
Agriculture (MDA) and the USDA have worked very intensively since that time to test the
Prunus trees at risk at this
i B;jﬁ:':f”ﬁ:i“f‘::; and other Michigan
L e locations. This work has
\ Ao A revealed no more infected
N trees in Michigan beyond
\ the single tree found in
\ 2006.

. Map Key

| B Plum Pox initial location
| v One mile from Plum Pox find

__;' D Two miles from Plum Pox find
/ O Five miles from Plum Fox find

/ ! PPV is a serious disease of
stone fruit that can cause
significant yield and quality
loss. PPV has been the most significant disease of stone fruit in Europe for many decades. The
strain found in Michigan is the PPV Dideron strain (strain D) which is a problem on peaches,
nectarines, all species of plums: European (P. domestica), American wild plum (P. americana),
Japanese plum (P. salicina), Myrobalan or cherry plum (P. cerasifera), apricot and almond.
Sweet and tart cherry are not susceptible to PPV strain D.

Berrien County in southwest Michigan, including parts of Benton, Bainbridge, Sodus and
Pipestone townships fell under the PPV Quarantine. The quarantine area consists of an inner





quarantine zone of approximately 2-mile radius and a larger nursery stock regulated area of
7.15-mile (11.5-km) radius around the positive PPV-site. Movement of restricted Prunus
material within or to outside the quarantine zone is prohibited. Regulated material may not be
planted in the Quarantine area. Regulated species of nursery stock originating from or growing
within the quarantine zone or nursery stock regulated area cannot be used as a source of
propagative material (either rootstock or scion or seed) unless it is grown under a compliance
agreement issued by the Director of the MDA. There is no restriction on the harvest and sale of
fruit.

Comprehensive surveys were conducted using USDA sampling protocols for three years (2007,
2008, 2009). The 2008 survey for Michigan included approximately 35,000 samples for the
state. The survey targeted both commercial fruit plantings and homeowner properties. In 2007
and 2008, effort intensified to find susceptible Prunus species in backyards and wild areas in the
5-mile wide buffer zone surrounding the site where the infected tree was found. In 2008, more
than 5,000 homeowner properties had been surveyed. After three years of comprehensive
sampling in commercial and homeowner plantings in southwest Michigan, no additional plants
material testing positive for PPV had been found. On September 2, 2009, MDA director Donald
Koivisto declared Michigan to be plum pox-free and rescinded the state quarantine. Growers
within the quarantine zone will receive an official letter from the MDA releasing them from the
Emergency Action.

IMPACT:

Research and monitoring activities of fruit viruses have safeguarded Michigan fruit production.
Virus-free certification of blueberry and tree fruit planting stock helps reduce losses from
potentially infected planting material. Approximately 200,000 certified plants were sold to
growers across the USA and abroad in 2001. In addition, almost a million certified fruit trees
were sold from Michigan’s Hilltop Nursery. Diagnostic support for viruses in small fruit crops
helped small fruit growers them make better disease management decisions. WERA-20 has
been instrumental in improving diagnostic capability at MSU and aids on-going collaboration in
research of new and uncharacterized blueberry viruses, and in the publication of extension
bulletins.
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