SAES-422

Accomplishments Report
Project/Activity Number: NCERA200

Project/Activity Title: Management Strategies to Control Major Soybean Virus Diseases in the North Central Region

Period Covered: 01/01/2007 – 12/31/2007
Date of This Report: 01/07/2008
Annual Meeting Date(s):  11/01/2007-11/02/2007 

Participants:

· Domier, Leslie (ldomier@uiuc.edu) USDA-ARS Dept. Crop Science, Univ. of Illinois

· Esker, Paul (pde@plantpath.wisc.edu) Dept. Plant Pathology, University of Wisconsin
· Grau, Craig (cg6@plantpath.wisc.edu) Dept. Plant Pathology, University of Wisconsin

· Hajimorad, Reza (mrh@utk.edu) Dept. of Entomology & Plant Pathology, University of Tennessee

· Hill, John (johnhill@iastate.edu) Dept. Plant Pathology, Iowa State University

· Hobbs, Houston (hhobbs@uiuc.edu) Dept Crop Sciences, University of Illinois

· Langham, Marie (marie.langham@SDSTATE.edu) Dept. of Plant Crop Science, South Dakota State University

· Phibbs, Anette (Anette.Phibbs@datcp.state.wi.us) Wisconsin Department of Trade and Consumer Protection, Madison, WI
· Redinbaugh, Margaret (redinbaug.2@osu.edu) USDA/ARS, Wooster, Ohio
· Slack, Steven (oardc@osu.edu,,) Director of the Ohio Agricultural Research Station, Wooster, Ohio
· Tolin, Sue (stolin@vt.edu ) Dept. Plant Pathology, Virginia Tech

· Wright, David (dwright@iasoybeans.com ) Iowa Soybean Association
Summary of Annual Meeting:  NCERA200 met November 1 and 2 at the Concourse Hotel, Madison, Wisconsin. Steven Slack, Administrative Advisor, presented a report and provided guidance to the committee on the impact section as to importance of relating goals and whether they have been advanced, expand on accomplishments and their impact.  NCERA200 President, Les Domier, welcomed the group and presented an overview the meeting program. 

NCERA 200 Business Meeting: The next NCERA200 meeting is scheduled for October 30 and 31, 2008 in Ames, Iowa.  A location will be named later.  David Wright was elected secretary.  NCERA200 officers for 2008 will be Craig Grau, president, Loren Giesler, vice-president, and David Wright, secretary.

Legume PIPE activity in 2007.  

Marie Langham and Sue Tolin reported on the Legume Integrated Pest Management Pest Information Platform for Extension and Education (IPM PIPE).  Twenty-seven states with insured legume acreages were requested to collaborate in the Legume IPM PIPE by establishing legume sentinel plots for monitoring and assay of disease in legumes. Legume sentential plots were established to parallel the size and profile of soybean rust plots. A total of 158 legume sentinel plots have been established in 2007.  States were divided into Eastern and Western regions with Howard Schwartz coordinating the Western region and Marie Langham coordinating the Eastern region.  Additionally, in order to expand monitoring for viral diseases into soybeans, 29 states with already established SBR sentinel plots were requested to complete virus assays in two of their SBR plots. 

Bean pod mottle virus (BPMV) (Genus: Comovirus; Family: Comoviridae) and Soybean mosaic virus (SMV) (Genus: Potyvirus; Family: Potyviridiae) were selected for testing in SBR plots during 2007.  Bean yellow mosaic virus (BYMV) (Genus: Potyvirus; Family: Potyviridiae), Cucumber mosaic virus (CMV) (Genus: Cucumovirus; Family: Bromoviridae), Bean common mosaic virus (BCMV) (Genus: Potyvirus; Family: Potyviridiae), Alfalfa mosaic virus (AMV) (Genus: Alfalfamovirus Family: Bromoviridae), and Beet curly top virus (BCTV) (Genus: Curtovirus Family: Geminiviridae) were selected for testing in legume plots.  
To provide a virus assay method for the Legume PIPE, Sue Tolin and Chet Sutula, AgDia, Inc., were awarded a USDA Critical Issues Program Grant for modification of tissue blot immunoassays (TBIA) from research scale assays to high throughput assays for the Legume PIPE.  TBIA assays are being performed by National Plant Diagnostic Network (NPDN) diagnosticians. Collaboration with the NPDN is vital for success of this endeavor.
NCERA200 Accomplishments
During 2007, the NCERA200 project facilitated the collaboration of scientists in the North Central region in the analysis of soybean-virus-vector bilateral and trilateral interactions. For example, the structure established by NCERA200 allowed M. R. Hajimorad (University of Tennessee) to finalize the assembly of a large set of AMV isolates that included isolates from Illinois, Indiana, Ohio, Wisconsin, Tennessee and Virginia. The AMV isolates will be used to test and develop diagnostic reagents that will be used by other scientist in the region. In addition, the structure afforded by NCERA200 facilitated the exchange of data generated by a grant that was funded by the North Central Soybean Research Program. 
Plans for coming year:

The next NCERA 200 meeting is scheduled for October 30 and 31, 2008 in Ames, Iowa.  A location will be named later.  The officers of NCERA 200 will plan for a soybean virus symposium.  Efforts will be made to publicize the symposium among a wider range of potential attendees.  The NCERA 200 committee will continue to coordinate research on virus and their vectors for management of pest and disease in the North Central region.  Where appropriate, the committee will work to develop consistent information sets for distribution through print and electronic media.

Impacts: 

The goals of the project are to (1) enhance interaction among scientists in the North Central region who are engaged in fundamental and applied soybean virus research and (2) establish media for effective dissemination and communication of information about the incidence, identification, and management of soybean virus diseases in the North Central region.  As a result of the collaboration afforded by the NCERA200 project, a three-year grant from the North Central Soybean Research Program entitled “Mitigating the effects of soybean virus disease in the North Central States” was funded.  The investigators on the project are John Hill (Project Manager, Iowa State University), Craig Grau (University of Wisconsin), Reza Hajimorad (University of Tennessee), Said Ghabrial (University of Kentucky), Marie Langham (South Dakota State University), Leslie Domier and Glen Hartman (USDA/ARS/University of Illinois), Peg Redinaugh (USDA/ARS/Ohio State University), and Vern Damsteegt (USDA/ARS/Fort Detrick).  The total budget of the project is $180,000.  The objectives of the grant are to: (1) improve diagnostic capabilities for selected soybean viruses, (2) determine source, movement, and risk of Soybean dwarf virus, and (3) identify sources of tolerance/resistance to important soybean viruses.

State Reports:
Wisconsin - Results of research and soybean virus surveys in Wisconsin were presented by Craig Grau, University of Wisconsin-Madison and Anette Phibbs, Wisconsin Department of Agriculture, Trade and Consumer Protection.  Anette Phibbs and staff of the Wisconsin Department of Trade and Consumer Protection (DATCP) surveyed 227 commercial soybean fields for five viruses in 2007.   The number of fields testing positive for a specific virus were as follows:  Alfalfa mosaic virus (AMV): 5, Bean pod mottle virus (BPMV): 1, Cucmber mosaic virus (CMV): 0, Potyviruses: 1, and Soybean dwarf virus (SbDV): 7. One field was positive for both SbDV and AMV.  CMV, BPMV, and potyviruses were assayed by ELISA and SbDV and AMV by RT-PCR. 

Studies were finalized to characterize resistance to AMV derived from PI 153282.  Studies were in collaboration with Brian Diers, University of Illinois.  Data support the hypothesis that AMV resistance derived from PI 153287 is conferred by a single dominant gene and that one major QTL explains 87% of the variation for this trait.  The breeding lines SD97-230 and SD97-456, and the cultivar IA 2041 have expressed degrees of tolerance based on symptom severity compared to Colfax, a standard susceptible check cultivar.  

Complete resistance to BPMV was not observed among 400 soybean accessions after 5 years of greenhouse trials.  Spansoy 201, M90-184111 and PI 184042 are examples of accessions that express degrees of tolerance based on incidence of mottled seed and BPMV titer in seed (collaborative studies with J.H. Hill, Iowa State University).  Additional breeding populations are being evaluated for tolerance to BPMV.  Breeding populations were derived from crosses of Dwight x PI 567323A and Dwight x PI 567479.  
A study was conducted to examine the potential integration of host plant resistance and insecticide tactics for control of SMV.  Research was conducted in collaboration with Palle Pedersen and John Hill, Iowa State University, and Eileen Cullen, University of Wisconsin-Madison.  Research from four location-years demonstrated that foliar application of the pyrethroid insecticide lambda-cyhalothrin (Warrior) or the organophosphate chlorpyrifos (Lorsban 4E) when applied to to suppress soybean aphid populations does not reduce the incidence of SMV.  Host plant resistance, not vector control, is the most effective tactic to control SMV.
Virginia - Sue Tolin, Department of Plant Pathology, Physiology & Weed Science; Virginia Polytechnic Institute& State University, reported on pyramiding SMV resistance genes and use of marker assisted selection to stack Rsv1, Rsv 3, and Rsv 4 into the susceptible cultivar Essex, creating one, two or three Rsv1 loci for observing background and epistatic effects.  In two and three gene isolines, Rsv1Rsv3, Rsv1Rsv4, and Rsv1Rsv3Rsv4 acted in a complementary manner and conferred a high level of resistance to all strains of SMV tested. However, isolines of Rsv3Rsv4  displayed late susceptibility to some strains of SMV.   

Tennessee -Reza Hajimorad, Department of Entomology and Plant Pathology, University of Tennessee, presented on research activities.  A goal is to develop a reliable and sensitive immunological assay for detection of AMV in soybean. AMV-infected soybeans initially exhibit visible symptoms, however, both symptoms and virus concentration fluctuates and thus create challenges for AMV diagnosis.  Beside, AMV virions are unstable and immunogenicity of the virus is poor. Hence, a suitable immunological assay must be highly sensitive in order to provide a reliable diagnosis of the virus. 
Previously a total of 95 antisera have been raised against fixed, native and dissociated coat proteins of five biologically distinct strains of AMV. It is anticipated that these antisera will play a key role in identifying the most suitable immunogenic form of AMV. Identities of all of the AMV strains obtained from ATCC were verified by biological characterization. All five strains of the virus (N20, S40, H4, W1, S30 and W1) were propagated in soybean cv Colfax, Nicotiana glutinosa, or N. tabacum cv White Burley and virions were purified through differential centrifugation.  To generate hybridomas with broad specificity against AMV, the Hybridoma Technology Facility at Iowa State University (ISU) is being utilized.  The presence of a diverse collection of AMV strains is essential for development of a reliable diagnostic assay and validation of such an assay.  Furthermore, access to such collection is instrumental for screening for the source(s) of resistance against AMV in soybean.  We have now more than 60 strains of AMV isolated from soybean, tobacco, potato, alfalfa, and clover in our collection
Research was continued to determine how Soybean mosaic virus (SMV) escapes detection by the Rsv1 gene.  This research is in collaboration with John Hill’s laboratory at Iowa State University. We have now identified a number of mutations in HC-Pro that in conjunction with P3 from virulent strains allow for adaptation of avirulent SMV-N derived chimeras to Rsv1-genotype soybeans.  The involvement of these mutations in SMV-N virulence on Rsv1-genotype soybean has been demonstrated by biolistic inoculation onto Rsv1-genotype soybean. 

South Dakota - Marie Langham, South Dakota State University, presented information on surveys for incidence of soybean mosaic virus (SMV) in South Dakota.  In cooperation with county extension educators, five producers from each selected county were contacted to sample from soybean production fields.  A W-pattern was used to collect samples from fifty random plants at least four feet apart.  Double antibody sandwich ELISA was preformed on 1:10 dilutions of sap extracted from soybean samples and extraction buffer.  SMV was detected in each South Dakota county surveyed.  Incidence of infected samples from individual producer’s fields ranged from 0% to 18%.  These county averages range from 1.6% for Codington to 11.6% in Bon Homme. The average incidence of infected samples for all counties surveyed was 5.4%.  SMV clearly has become a threat to South Dakota soybean production and will be a threat to soybean yields and seed production.   

Evaluation for the effects of Bean pod mottle virus (BPMV) were conducted in 2006 and 2007.  Plants were inoculated with a BPMV sap extract (1:10 BPMV from infected Phaseolus vulgaris cv. Provider.  The data collected included disease severity ratings, height measurements, node counts, seed and pod counts, seed yield and test weight, and maturity dates and lodging.  In 2006, the South Dakota plots of these lines being evaluated for BPMV resistance in conjunction with the Ohio resistance study were planted in dry land plots on the South Dakota State University Research Farm in Brookings.  Growth and development of cultivars from Ohio were extremely limited.  Also, drought conditions caused death in many plots, but control plots had greater death possibly due to the larger size of the plants.   During 2007, all lines performed well and displayed clear symptoms. However, these fields have not been harvested at this time, and the outcome of the data is delayed.

North Dakota – No report submitted
Nebraska – No report submitted
Ohio - M.G. Redinbaugh, USDA-ARS at Wooster, Ohio, reported on soybean virus and aphid research in Ohio.  Research was continued on the identification of soybean germplasm with partial resistance (field tolerance) to Bean pod mottle virus (BPMV).  Although efforts to identify soybean germplasm with immunity to BPMV have failed, the differential responses of currently available germplasm to infection with BPMV suggest that partial resistance to the virus exists. Our long-term objective is to identify and characterize soybean germplasm with high-level of partial resistance to BPMV. To begin the evaluations, more than 600 soybean accessions grown in six replicates were rub inoculated with BPMV in a greenhouse, and the development of visual symptoms on leaves was recorded 7 and 20 d post inoculation. Large significant differences were observed in the visual leaf symptoms among the accessions. Forty four lines selected for differences in leaf symptoms along with check cultivars were grown in the field in 2006 for evaluation of inoculated and un-inoculated plants for visual symptoms, seed coat mottling, yield and other related traits. Several (4-5) lines with low leaf symptoms as well as low seed-coat mottling were identified. The field evaluation was repeated in 2007 and the data from 2007 will be available soon. Virus titers on leaf samples of the inoculated plants will be assessed using quantitative ELISA and RT-PCR. We expect to identify soybean lines with high level of partial resistance that would be useful in developing soybean cultivars with field tolerance to BPMV. 

Peg Redinbaugh and Rouf Mian reported on quantification of parameters associated with differential responses of soybean cultivars to Bean pod mottle virus BPMV.  The objective of this study is to identify criteria for identifying cultivars that perform well in the presence of BPMV. Key characteristics of field-grown plants are being quantified and will be compared with the responses of the same cultivars to BPMV in the greenhouse.  Four of eight plots per cultivar were inoculated with BPMV, and plants were evaluated for disease symptoms, pod number and seeds/pod in the center five nodes.  Samples of emerging leaves will be collected 3-6 weeks post-inoculation with BPMV, frozen and stored at -80°C for analysis of BPMV titer.  Yield, mottling, BPMV titer in seed, and seed oil and protein content are being assessed.  Significant differences in ELISA response were found for inoculated and non-inoculated plants in 2007, and although some differences in mean virus titer were observed these were not significant (p<0.01).  Similarly, symptom ratings for both years were different for inoculated and non-inoculated plants, but differences among cultivars were not significant.  Over two years, inoculation did not affect the number of seeds per pod in the middle five nodes.  
Rouf Mian, Ron Hammond and Steve St. Martin studied soybean accessions resistant to the two known biotypes of the soybean aphid.  The objective of this study was to identify new sources of resistance to the soybean aphid. Nearly 200 soybean genotypes (cultivars, breeding lines and plant introductions) were screened for resistance to SA in a greenhouse choice test using SA collected in Wooster, Ohio. Three plant introductions (PIs) (PI 243540, PI 567301B, and PI 567324) were identified as resistant while six PIs were identified as moderately resistant. The findings on the three resistant and three of the six moderately resistant PIs were confirmed through further field and greenhouse choice tests. PI 243540 displayed strong antibiosis resistance such that SA was unable to survive on this PI in a no-choice test. The other two resistant PIs possessed mainly antixenosis type resistance.  PI 243540 and PI 567301B were also resistant to the SA isolate from Illinois.

Ron Hammond studied soybean aphid populations in Ohio which posed few problems for most Ohio producers in 2007.  With the exception of fields throughout northeast Ohio, which reached threshold levels (250 insects per plant), aphid populations were low to nonexistent.  Cold weather in April is thought to have quelled the aphid population, as in early spring a lot of eggs and aphids were found on buckthorn.  One exception to the unexpectedly low aphid populations was the area along Lake Erie in northeast Ohio, where aphids were being found in the thousands in August.  A weather system that impacted the region along Lake Erie in late July might have carried winged aphids from the Canadian provinces of eastern Ontario and Quebec -- regions where up to 90 percent of soybean fields had been treated due to high aphid numbers.  These observations indicate that weather patterns may affect the migration of insects from one state to the other, and the movement of insects within a state or within a region, and this is something that will be followed more closely next year.  Current sampling of buckthorn at several locations in Ohio indicates low numbers of aphids. 

Ontario - Roberto Michelutti, Agriculture and Agri-Food Canada, Harrow, Ontario, provided a Power Point presentation and a written report.   SEQ CHAPTER \h \r 1A soybean virus survey of commercial fields conducted in cooperation with Agriculture and Agri-Food Canada (AAFC) and Ontario Ministry Agriculture and Food (OMAF) researchers continued in 2007. One hundred forty two commercial fields were sampled and tested, using DAS-ELISA (Agdia Inc.), for the presence of Alfalfa mosaic virus (AMV), Bean pod mottle virus (BPMV), Soybean dwarf virus (SbDV), Soybean mosaic virus (SMV), and Tobacco ringspot virus (TRSV). Two fields were found positive for AMV, eight were found positive for BPMV, twenty one for SbDV, four for SMV and two for TRSV.  Many fields were found infested with the bean leaf beetle (Cerotoma trifurcata Forster), soybean aphid (Aphis glycines Matsumura) and Japanese beetle (Popillia japonica Newman). Positive samples will be retested by RT-PCR.  In a separate soybean virus survey conducted in Ontario (London-Woodstock area) 160 commercial soybean  fields were tested, using DAS-ELISA (Agdia Inc.), for the presence of Alfalfa mosaic virus (AMV), Bean pod mottle virus (BPMV), Soybean dwarf virus (SbDV), Soybean mosaic virus (SMV), and Tobacco ringspot virus (TRSV).  Mainly symptomatic plants were targeted. AMV was reported in 11.2 % of fields, SMV in 18.1%, and TRSV in 3.8 %.

Fifteen Japanese beetle (Popillia japonica Newman) collected in soybean fields, were tested for BPMV by DAS-ELISA and were found positive for this virus.   Seventy nine soybean nursery samples, representing soybean lines, were tested for AMV, BPMV, SbDV, SMV, and TRSV. One was found positive for AMV, thirteen for BPMV, one for SbDV, five for SMV, and two for TRSV. 

A  SEQ CHAPTER \h \r 1soybean virus survey was conducted in Quebec for the sixth year in co-operation with the Centre de recherche sur les grains inc. (CÉROM) and Envirotron (Laval University). Seventy seven soybean samples from commercial fields in the Montreal-Quebec area were collected in late August and analyzed by DAS-ELISA (Agdia Inc.) for the presence of SMV. Although the soybean aphid vector was present, no samples were found infected with this virus.

The survey of soybean viruses in weed populations found in two shelterbelts terminated in 2006 as part of the project ‘Agroforestry in Agricultural Production Systems (AAPS)’ which is part of the national shelterbelt/biodiversity initiative. The purpose of this survey was to determine potential overwintering sites of soybean viruses.  In 2007 some weeds that were found infected with soybean viruses in one shelterbelt site, were collected and tested, by DAS-ELISA (Agdia, Inc.), for AMV, BPMV, SbDV, SMV, and TRSV. Only the Giant ragweed (Ambrosia trifida L.) was found infected with AMV, SbDV, and SMV.  Positive results will be confirmed by RT-PCR.  
In 2006 ten shelterbelt weed samples reported positive for SbDV by ELISA were re-tested using RT-PCR and three were confirmed positive for SbDV. The weed samples found positive were Canada thistle (Cirsium arvense), Common plantain (Plantago major), and Giant ragweed (Ambrosia trifida L.).

Kansas – No report submitted
Iowa - John Hill reported on research for 2007 which has been focused in three areas:  Pathogen distribution (Robertson, Hill, Nutter), Management (Bradshaw, Hill, Pedersen), and Disease Resistance (Eggenberger, Zhang, Whitham, Hill).

Soybean dwarf virus has been conclusively identified in Iowa from red clover sampled in 2006.  Twenty of 33 samples were ELISA positive.  PCR indicated presence of the dwarfing strain.  In 2007, soybean samples (asymptomatic) were collected from 5 locations where red clover samples were positive in 2006.  Samples from 2007 will be analyzed.  Virus incidence/prevalence maps for 2005 and 2006 are available and will be available for 2007.  Prevalence of BPMV in 2006 was very high with SMV somewhat lower.  The opposite is believed to be true for 2007.

Several new food hosts, identified by no-choice tests, were identified for the bean leaf beetle, the principal vector of bean pod mottle virus (BPMV).  One new host, Desmodium illinoense, was identified as naturally infected with a new strain of BPMV shown to have RNA1-1 and RNA2-2.  This new strain appears moderate with delayed symptoms.

Current management recommendations for BPMV are based upon bean leaf beetle suppression by foliar application of Warrior at the F0 and F1 generation of the bean leaf beetle.  Within this context, seed treatments were tested over three years for efficacy. Results, although inconsistent, suggested Cruiser may substitute and be superior for the F0  foliar application.  Estimated gain thresholds for F0 plus F1 (Warrior) are 1.93-2.13 bu/acre, and for Cruiser plus F1 (Warrior) are 2.32 – 2.38 bu/acre.  Studies reveal that integrated management of both BPMV and soybean mosaic virus (SMV) by vector suppression is not possible, probably because of different phenologies of the vectors that transmit the disease (BPMV – beetles; SMV – aphids).  The recent introduction of the soybean aphid does not seem to have a large impact on SMV management.  For both BPMV and SMV, identification and incorporation of disease resistance appears to be the best disease control tactic.

In order to understand and predict durability of the naturally occurring Rsv1 and Rsv3  disease resistance genes to SMV, studies have focused on identification of SMV avirulence determinants.  For the interaction of Rsv1 and SMV, the N terminus of SMV P3 and C terminus HC-Pro are involved.  For Rsv3, the N terminus of CI is important.

Cooperative efforts with Craig Grau (Wisconsin) have developed methods to identify field tolerance to BPMV and SMV.  Using relative antigen content of seed as determined by ELISA and seed coat mottling, virus incidence was shown to be highly correlated with relative antigen content (R2 = 0.77).   Field tolerance was identified in several soybean lines.

Alternative approaches are necessary to identify resistance genes for which traditional methods have been difficult. One method is the development and utilization of efficient reverse genetic tools.   In this approach, the expression of a known gene or gene sequence is altered and the plant appearance resulting from the altered gene expression is investigated.  The approach is being investigated for identification of resistance pathways in soybean.

Illinois – Les Domier, USDA-ARS, presented information on soybean virus surveys and research.  In 2007, surveys for virus diseases of soybean were conducted in production fields and 40 soybean rust sentinel plots in Illinois.  BPMV incidence was about 2.7% in randomly collected leaf samples.  Incidence of SbDV infection was about 0.3% across all sampling locations, but most infections were concentrated in northwestern Illinois. For example, SbDV was detected in all field sampled in Jo Daviess.  AMV, SMV, and TRSV were also detected in Illinois, but at much lower levels.

The nucleotide sequences encoding major and minor coat proteins of 9 SbDV isolates collected from Illinois and Wisconsin soybean fields were determined and compared to those of 12 SbDV isolates from clover from Illinois and Wisconsin.  The minor coat proteins, putative aphid transmission determinants, of 4 of 9 soybean isolates contained an NVP amino acid sequence motif compared to only 2 of 12 for clover isolates.  In transmission assays using A. glycines, a SbDV isolate with an NVP motif was reproducibly transmitted among two Japanese soybean lines (Itachi and Koganejiro).  Transmission of SbDV to Williams 82 by A. glycines has not been detected.  To determine whether the NVP motif is involved in aphid transmission of SbDV, Nicotiana benthamiana plants were infiltrated with infectious clones of soybean and clover isolates of SbDV, and virus particles were purified.

Approximately 150 F5-derived recombinant inbred lines resulting from a cross between soybean lines differing in their susceptibility to SMV seed transmission were planted in a replicated field experiment, and inoculated with SMV isolate 413, a highly seed transmitted isolate. Seeds were harvested and will be planted in the greenhouse; resulting seedlings will be tested for SMV seed transmission to provide information on inheritance of resistance to seed transmission.  Full-length infectious clones were constructed and sequenced of SMV 413.  The transmission phenotypes of the SMV 413 clones were indistinguishable from the parent virus.  Experiments have been initiated to identify viral determinants of seed transmission of SMV.
Nearly 350 commercial varieties from the 2007 Varietal Information Program for Soybeans (VIPS;web.aces.uiuc.edu/VIPS) were inoculated in the greenhouse with SMV G1 and evaluated for SMV resistance using tissue blot and ELISA.  Only one cultivar, ‘Southern States RT 5160N’, was resistant to SMV G1.

Preliminary experiments were conducted to determine whether soybean mRNAs could be targeted for degradation by small RNAs produced during degradation of BPMV by soybean innate resistance responses.  Nucleotide sequence comparisons identified multiple soybean mRNAs that contained short regions of complimentarily to BPMV RNA1.  The accumulation of a subset of these mRNAs was significantly reduced in BPMV-infected plants.  In addition, cleavage proximal to regions of BPMV complimentarily was detected in six of 19 downregulated soybean mRNAs. 
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