Minutes of the 2005 meeting of the WERA (Western Extension and Research Activity)-89 

(Potato Virus Disease Management) 

Embassy Suites, Phoenix, AZ

March 16-17, 2005

Chair: 
Dan Hane, Oregon State University, Hermiston, OR 

Vice-Chair: 
Hanu Pappu, Washington State University, Pullman, WA

Secretary: 
Juan Manuel Alvarez, University of Idaho, Aberdeen, ID

The 28 people in attendance were: 

Juan Manuel Alvarez, University of Idaho, PSES, Aberdeen, ID
Dallas Batchelor, Washington
Melinda Bateman, University of Idaho, PSES, Idaho Falls, ID
Phil Berger, USDA-APHIS 
Greg Bohach, University of Idaho, Director of the Idaho Agricultural Experiment Station and group administrator
Chuck Brown, USDA-ARS, Prosser, WA
Jim Crosslin, USDA-ARS, Prosser, WA
Jeff Davis, University of Minnesota
Darren Hall, USDA-ARS, Aberdeen, ID
Phil Hamm, Oregon State University, Hermiston, OR
Dan Hane, Oregon State University, Hermiston, OR
Gary Franc, University of Wyoming, Laramie, WY
Allan French, Simplot, ID 

Stewart Gray, USDA-ARS, Ithaca, NY
Pablo Guzman, California Department of Agriculture, Davis, CA
Sherry Laug, Idaho Crop Improvement, Idaho Falls, ID

Jim Lorenzen, University of Idaho, PSES, Moscow, ID 

Ved Malik, USDA-APHIS
Steve Marquardt, North Dakota
Joe Munyaneza, USDA-ARS, Yakima, WA
Roy Navarre, USDA-ARS, Prosser, WA
Phil Nolte, University of Idaho, PSES, Idaho Falls, ID

Hanu Pappu, Washington State University, Pullman, WA

Lisa Piche, North Dakota State University
Kent Sather, Colorado State University, Potato Certification Service

Babu Srinivasan, University of Idaho, PSES, Aberdeen, ID

Colleen Thompson, Idaho Crop Improvement, Idaho Falls, ID

Jonathan Whitworth, USDA-ARS, Aberdeen, ID

The meeting was called to order at 1: 15 PM by chair, Dan Hane. Dan reviewed the agenda and asked for any additions and/or comments.  The new administrator of the group, Dr. Greg Bohach (Director of the Idaho Agricultural Experiment Station) said that the committee will be official until September 2006 and application for renewal with appendices needs to be submitted to western regional director by Jan 15th. He asked for a group of volunteers for putting together the application. Chair Hane volunteered himself and the vice chair and secretary to update current document.  According to Berger, current document should be in Moscow.  The application (three-page proposal) should include goals to accomplish, impacts, official list of members, and list of publications.  Additionally, annual progress report needs to be submitted 60 days from the completion of the meeting with statements including impacts and accomplishments.  Report needs to be sent with a complete list of publications.  Everyone in the committee needs to resubmit an accomplishment form (Dan Hane).
Reports of seed certification Personnel 

Phil Hamm: Virus infections continue to be a problem.  Seed lot work was done for three years (2001-2003) to quantify the amount of PVYo, PVYn, and PVYntn. Nearly 1300 seed lots were tested. PVYo infected seed lots stayed relatively constant, PVYn lots were low in number and also stayed consistent, however seed lots with PVYntn continues to increase. PVYo can cause substantial yield reduction in the Columbia Basin, PVYN  did not cause as much concern as it does not cause  as much yield loss  and most  states don’t grow tobacco, PVYntn however continues to be an issue due to the difficulty in recognition and tuber damage.

Jim Lorenzen: Development of assays that could be useful for seed certification of PVY is in the process of development. 

Stewart Gray: Undertook surveys on seed imported into Maine, Oregon and Washington.  Assays revealed a majority of the PVY infections were caused by PVYO and there were few isolates of PVYN or the recombinant PVYN:O. This is in stark contrast to reports from the Midwest that indicate a high occurrence of PVYN:O.
Allan French: Lots of PVY mostly on Shepody. Shepody yields were drastically reduced (one third) and led to a loss of 500-600 dollars per acre.
Dallas Batchelor: PVYO found in WA.  Had no specifics of PVY strains but in general the infection ranged from 12-22%. The most infected cultivars include Shepody, Rangers and Umatilla. Some growers were on regular spray schedule and yet some found 40% infection. Up to 20% of infected plants in the field.  Management plan for leafhoppers (Asana applications) is very effective and phytoplasma infection is not longer an issue in WA.
Phil Berger: Mentioned that the necrotic virus plan was signed and funding for the national survey was secured. He indicated that the funding is to collect tubers and test them for PVY.  All positives have to be tested for serotypes.  He also mentioned that the difficulties in arriving consensus on certification and mentioned that it could be alleviated by US and Canada having the same standard procedures and by adding same tolerance limits in all states, collecting samples from the late generation in the two nations (US and Canada) and determining the serotypes of different isolates.  He expects funding for three years until we get a bigger picture and talk about the identity, incidence and location and prove this to the industry. This could be useful for seed certification and also from the scientific stand point to know the variability of strains by nucleotide sequencing of various isolates. Virus testing should also be done with common agencies using the same antibodies and primers.  Sampling also has to be standardized.  Some of the testing will also be done by commercial laboratories.  Whitworth will help with the testing.  He wants to characterize tuber and foliar symptoms.
Steve Marquardt:  incidence of PVY in North Dakota was low in 2004 as not many aphids were detected and the season was cooler.  He observed a drastic change in varieties with a reduced acreage of Norkotahs and Shepody’s and as a result there was less virus sink and there was hardly any PLRV.

Colleen Thompson: Winter tests (California) from Idaho revealed high mosaic incidence in all generations this year and PVY incidence was higher in Russet Burbank. Many lots of RB presented 7% or more of PVY infection. Though a lot of aphids were not detected there was very high incidence of PVY but no leaf roll. High levels of PVY were also detected in varieties that are usually low in mosaic. On the positive side, there were also some lots with zero infection.  Resistant varieties had no infection (i.e. Bannock).  Whitworth asked if the new site for winter tests may have some effect on current season infection.  Colleen indicated that this could be true and current season may increase infection levels.  She said that visual and ELISA results are well correlated.  Also that late infection may have more impact on PVY tuber infection.  This was difficult to detect as they were all late season infections.  Visual and ELISA results were correlated.  Inoculum sources continue to be Shepody and Norkotahs. 
Chuck Brown: Three unusual flights of GPA were recorded and due to the continuous cultivation of Narkotah and Shepody led to continuous presence of inoculum. The grower’s reliability on immidacloprid was also not deceptive.

Jeff Davis: Minnesota had about 62% seed rejection due to high incidence of PVY O, N, NTN and also PVS.

Pablo Guzman: No survey was done in 2004 but they will participate in 2005.  California does not have a program to reduce PVY in nuclear seed.  All seed is grown for one season in CA. Most of the inoculum is related to the source of the seed.  Seed lot examinations were done and e-mails were sent to everyone with CDFA. 
Jim Crosslin:  Has been testing seeds from 2001-2003 (from Phil Hamm) and has recorded a lot of PVY problems especially N and NO strains from a lot of Rangers. All his testing is with PCR and has been involved in the development of primers for the recombinant strains and purple tops and has contacted STA labs and AGDIA regarding the same. 

Kent Sather: 50% of certification is for Russet Norkotah.  They have observed an increase in PVY incidence in Russet Norkotah (as high as 6% in early generation seed) and on Shepody.  
Gemstar was hit by PVY. Gemstar generations 1 or 2 had also up to 20% of infection. Movement of seed materials from Mexico and Canada has also been a reason for the increased incidence of PVY though this has not been verified. Kent also observed a greater number of aphid flights especially grain aphids and thinks that it could be a reason too for the increased incidence of PVY.  Growers kill vines after aphid peaks.
Survey of commercial lots (one year of seed) grown to Mexico in the St. Louis Valley came back with no PVY. However, Mexican authorities found a couple of PVYs. They have not confirmed infection.  Exports to Mexico are for table potatoes but authorities test for virus and other things (testing 8,000 tubers with less than 1% in the first level). Isolation does not seem to have an effect in reducing infection rates.

He thinks the infection might have occurred in the late season as the earlier season was free of infection and the farmers who adopted the late season harvests suffered heavily.  
Report of Sub-Committee on “Defining & Establishing Criteria for Describing the PVY Complex” 

Jonathan Whitworth: Mentioned that all the information is included in the virus management plan. He showed a new table with the classification of strains according to tuber and foliar symptoms. He also talked about the photos of Alturas infected with PVY O, N and NTN. Yukon gold and Golden red are the only varieties that showed tuber symptoms. He emphasized on cataloguing various strains of PVY in various cultivars and this could be used as a field guide for visual field examination of crops.  Babu mentioned that symptoms may change under different environmental conditions regardless of virus strain and this may affect the usefulness of such a table.  Berger said that procedure to take photos of symptoms should be standardized (similar background and environmental conditions) hence the photos would fit into the catalogue in a similar fashion.  The goal is to design a training manual that would help scouts for certification agencies.  Bohach mentioned that the manual would be a good example of outputs from the group and the benefit to certification would be the example of impact.
Virus Discussion Session 

Phil Nolte: presented research conducted in Idaho in cooperation with Alvarez.  The objective of this study is to develop guidelines for seed potato producers on vine kill timing and vine kill methods that will ensure low levels of mosaic virus in the ensuing seed crop and also to determine which of the potential mosaic virus aphid vectors are the most important in the spread of virus.  He sampled 2168 RB plants and found the virus incidence to be close to 1% at emergence (22 infected plants) and 1.5% at vine kill (33 plants). Norkotahs had more virus infection and are a source of virus spread. Norkotah plants showed that they had 66 plants PVY infected at emergence and the number of infected plants increased to 131 at vinekill.  Aphid activity was also recorded in 2003 and 2004. More than 30 species were identified but bird cherry-oat aphid was the most abundant species in both years.  Peak collection dates for all aphid species were by the last week of July.  This probably reflects emigration from cereal crops.   Winter tests data were collected in the Idaho Falls lab and comparisons were made between each treatment and 400 samples were collected from each treatment.  He also showed some data on vine kill and mentioned that crop oil might have a positive impact at reducing mosaic infection in combination with vine kill. 

Dan Hane: Mentioned that PVY infection varies with different varieties.  He mentioned that eight varieties were grown in Hermiston and concluded that the aphids were more discerning in choosing the host plants and subsequently disease transmission.  Norkotah plants were asymptomatic.
Jim Lorenzen: Presented a molecular analysis of PVY strains in his lab.  He mentioned that a PCR sequencing primer set is in developmental process and five genomes are completely sequenced and has a complete draft of four more genomes and is the process of sequencing three additional genomes. He mentioned that the nomenclature is unsatisfactory for recombinant strains as recombinants of all strains occur at the HC-Pro region and the take home here is there are new assays for the mixed infections of PVY strains. He commented that the names that come from the symptoms do not correlate with the sequences (how they align in the phylogenies).  He mentioned that his lab has an assay for strain characterization that even detects mixed infections.  Previous PCR were not able to detect mixed infection with PVYNTN + PVYO . He expects to have 12 new genomes of PVY and is also involved in the development of software to detect polymorphism in different mixtures and develop new multiplex assay characteristics and optimize PCR biases (could go as impact!).
Lisa Piche: Talked about cultivar screening using the multiplex assays developed at Jim’s lab and she also mentioned that every isolate varies with the interaction it produces with different varieties. 
She also mentioned Alturas seem to be on of the most sensitive cultivar to most PVY strains showing different lesion.  Jim’s primers have been very useful in her lab as she was able to screen the materials in one step than using a one/few extra steps if she had used Rudra Singh’s protocol. Session adjourned until Thursday March 17, 2005.
Virus Discussion Session (Continuation) 

Jonathan Withworth: Reported on the effect of PVY on R. Norkotahs.  This is a very susceptible cultivar to PVY.  However, a grant hill selection yielded more than the std. Norkotah.  Total yield in Hermiston for NK selection 3 seems to be higher than the standard NK.  These yields were however low when there was a high inoculum pressure. Norkotah’s selections in ID seem to have higher virus than the standard.  Nolte mentioned equal reduction in yield for Norkotah, Shepody and RB. Plants were initially tested with ELISA after emergence and they were negative after first sampling and suggested that all the infection as current season. Harvesting procedures for std Narkotah was the simplest and for all the others it was difficult. 

Stewart Gray:  He provided data on the survey of PVY isolates in seed lots imported into Maine, Oregon and Washington in 2004. In the Maine samples, 5 of 25 PVY positives were recognized by the PVYN-specific monoclonal antibody in ELISA, but they produced no necrosis in tobacco. Sequencing of the CP gene identified a single arginine to glutamic acid change which may be responsible for a change in antibody detection. Most of the positive samples from Oregon and Washington were PVYO. He also talked about a field experiment (04-05) on the carryover of PVY in the tubers. There was evidence for a high number of late season infections that were not detectable when plant tissue was analyzed by ELISA, however, assays of the tubers from those plants revealed a high percentage of infected tubers. Mature plant resistance may play a role in minimizing virus replication and movement in the foliar tissue; virus is readily translocated to tubers. The suggestion was made that an assessment of resistance should focus on tubers and not strictly on symptoms and virus titer in foliage. Also that PVY management should also focus more on tubers and not be dependent upon foliar symptoms.  Seed borne infection causes more yield reduction and late season infections are often unnoticed by in-field inspections (visual or lab assays).  PVY management should focus more on reducing the number of infected e.g.  increase mature plant resistance, reduce PVY translocation to tubers, reduce sprouting of the infected tubers, improve the diagnostic tools and to avoid planting of ‘Typhoid Mary’ cultivars such as Russet Norkotah and Shepody.
There was a short discussion on proposal for controlling PVY

There are very few breeding programs working in obtaining PVY resistance cultivars.  Breeders should think of minimizing infestation levels rather than to aim at eradication of the disease itself. Volunteers need to be controlled and an isolation of 200 miles would be sufficient for seed producing. Develop immune varieties that are also durable or use the partial resistance like the Rangers. Varieties like the Bannock could provide better resistance. D. Batchellor mentioned that commercial growers have used the PVY infection as a negotiating tool against seed growers.  They don’t care about the PVY N infection.  C. Brown said that they should be concerned about PVY NTN. Also, A. French (Simplot) noted that $200,000 were lost in 400 acres of Shepody because of yield reduction caused by PVY infection.  There was a question raised if NTN occurred in Norkotah. K. Sather suggested the more funding should be used to control PVY (USDA-ARS Special Potato Funds) and said that an agreement of funds should be made from late blight to PVY as the former does not pose a very big problem now.  He also reinstated that the growers need to be more involved in these aspects and the push has to come from them.  C. Thompson mentioned that ID has been looking for potential external markets but they are testing for PVY.  Berger mentioned that Canadian authorities decided at some point to have a eradication program which required a huge number of plants to be tested.  The program did not work because of the regulations with the US.  Colleen mentioned that a commitment from the whole potato industry is needed to reduce PVY and that single state efforts cannot do much.  Whitworth said that we need to back up the recommendations with more data (testing with ELISA for three generations). 

Hanu indicated that shooting for immunity was not a good idea since viruses are well known to overcome immunity; it would be better to shoot for field resistance. Brown disagreed with Hanu and mentioned that partially resistance cultivars are not going to be durable and that there are some immune cultivars that are immune and durable. A motion was made: C. Brown proposed that the WERA-89 should form a committee that would formulate a statement on PVY management at a national level by July 1, 2005. S. Gray seconded the motion and it was unanimously approved.  C. Brown will chair the committee and Gray, Whitworth, Hamm, and Thompson will be also part of the committee.
Jim Crosslin also spoke about the increasing incidence of Tobacco rattle virus, Alfalfa mosaic virus and PVY strains. TRV is not latent in CRS resistant lines.
Chuck Brown on PLRV resistance: He mentioned that variation in chromosome 2 was responsible for resistance to PLRV. Through graft inoculation he was able to screen quantitative resistance and other kinds of resistance. Some of his crosses had extreme resistance to PLRV. He also noted that a number of resistance sources are found in the wild S. tuberosum andigena, raphanifolium, stoloniferum and these have genes for resistance genes against PLRV and PVY. He also mentioned about the diploid crossing and resistance to both PLRV and PVY and then selection of a progeny that is doubly resistant and then cross with a susceptible material and go in for polyploidization.  The resistance for PVY and PLRV is in repulsion mode and they changed repulsion to linkage.
Babu Srinivasan: presented information generated in Alvarez’s lab on the importance of inoculum sources other than potato in the epidemiology of PLRV.  He demonstrated with a series of experiments that Solanum sarrachoides, is a virus source in the field.  He also showed that the green peach aphid prefers hairy nightshade over potato plants and reproduced at a higher rate on hairy nightshade than on potato.  Therefore, even the most strict aphid control strategy may not prevent the spread of this virus and a low level of PLRV-hairy nightshade infection could enhance the disease spread in the field.

Juan Manuel Alvarez: also presented information on the importance of hairy nightshade in the infection of PLRV and other potato viruses as PVY.  He presented field data indicating that plots with nightshades recorded an increased number of aphids and also had higher number of PLRV infected potato plants. Field-collected nightshade plants were also found to carry PVY and PVX.  Alvarez and Srinivasan believe that S. sarrachoides might play a major role in the epidemiology of PLRV and PVY.

Roy Navarre:  Talked about the molecular and biochemical characterization of resistance for TMV.  He expressed the no availability of a local lesion host system as for TMV in tobacco and is on the process of finding a simple useful host like that and hence could be used for screening. He talked about induced resistance by phenolics and SA in potato and the possible involvement of pathogenesis related proteins in resistance against potato viruses. 
Joe Munyaneza:  Talked about Potato purple top. Infected plants may initially show no symptoms but still affected yield and tuber quality. The disease may extend to showing extensive foliar symptoms and aerial tubers are produced upon serious infection. They also showed a characteristic leafroll and net necrosis as in PLRV.  The Aster yellows phytoplasma was not detected in affected plants and they classified the causal agent as the Columbia basin potato purple top phytoplasma (Crosslin Genbank accession AY692280) and it belongs to the clover proliferation phytoplasma group 6 separate from the aster yellows phytoplasma group. The disease caused up to 15% yield loss in potato. The beet leafhopper transmitted virescence agent (BLTVA) was also detected in other crops (carrots, dry beans and radish seed).  The usual causal agent of psyllid yellows, the potato psyllid, was not detected and leafhoppers were the culprits.  The beet leafhopper, Circulifer tenellus was found to be the primary vector of the disease. The phytoplasma was also detected by PCR in Ceratagallia spp. leafhoppers.  He also mentioned that weeds play a major role in phytoplasma spread.  He also talked about the Stolbur phytoplasma recently found in Guatemala, Honduras and Mexico and this phytoplasma also has a name called Zebra chip phytoplasma due to the symptoms it produces on chips. 

G. Bohach mentioned that he needed a statement with the group impacts for this week. After a short discussion, the secretary of the group (Alvarez) compiled a set of impact statements for the group administrator.  

Elections and Next venue

Chair Dan Hane opened the floor inviting nominations for the position of Secretary.  Chuck Brown nominated Jim Crosslin and Jim was unanimously elected as Secretary of the group.  
Some of the participants indicated that the group wanted to change the venue of the next meeting, and several locations were suggested (Las Vegas, San Diego, and others were included). Vice-Chair H. Pappu mentioned that he will send an e-mail to the group to decide on the location later. The next meeting will likely be in March 2006 and will last for probably two days (2 nights), so people will not leave before the end of the meeting.

Alvarez requested that agenda items be forwarded to him. The meeting adjourned at 4 pm. 
Respectfully submitted, 

Juan Manuel Alvarez

University of Idaho

Aberdeen Research and Extension Center

P.O. Box 870

Aberdeen, ID 83210

E-mail: jalvarez@uidaho.edu
