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Project/Activity Number:  NCERA 208
Project/Activity Title:  Response to Emerging Threat:  Soybean Rust
Period Covered:  1/1/2007 to 12/31/2007
Date of This Report:  1/15/2007
Annual Meeting Date(s):  12/11/2007 to 12/12/2007
Participants:  Carl Bradley, (Univ. Illinois), Gary Bergstrom (Cornell), Don Hershman (Univ. Kentucky), Kent Smith (USDA-ARS), Marty Draper (USDA-CSREES), Elizabeth Ley (USDA-CSREES), Julie Golod (Penn State), Jim Marois (Univ. Florida), Scott Isard (Penn State), Paul Esker (Univ. Wisconsin), Howard Schwartz (Colorado State Univ.), Sam Markell (North Dakota State Univ.), Scott Monfort (Univ. Arkansas), Raymond Schneider (Louisiana State Univ.), Clayton Hollier, (Louisiana State Univ.), Melvin Newman (Univ. Tennessee), Clifford Coker (Univ. Arkansas), Amanda Greer (Univ. Arkansas), Tom Allen (Mississippi State Univ.), Arv Grybauskas (Univ. Maryland), Mark Halsey (United Soybean Board), Albert Tenuta (Ontario Ministry of Ag, Food, and Rural Affairs), John Rupe (Univ. Arkansas), Erik Stromberg (Virginia Tech), Ed Sikora (Auburn), Diane Brown-Rytlewski (Michigan State Univ.), Anne Dorrance (Ohio State Univ.), Brad Ruden (South Dakota State Univ.), Doug Jardine (Kansas State Univ.), Greg Shaner (Purdue), Jim Kurle (Univ. Minnesota), Bob Mulrooney (Univ. Delaware), Glen Hartman (USDA-ARS), Dean Malvick (Univ. Minnesota), Daren Mueller (Iowa State Univ.).

Brief summary of minutes of annual meeting:  
The sixth meeting of the Soybean Rust Working group was held in Louisville, Kentucky on December 12-13.  On December 12th, the committee chair, Carl Bradley, opened the meeting.  Dr. Steve Slack explained the purpose of multi-State projects and NCERA 208.  Dr. Slack stressed the importance of the “Impact Statements” within the annual report.  The business meeting was called to order by the Chairman.  Ed Sikora (Auburn) will chair the committee in 2008 and Albert Tenuta (Ontario Ministry of Ag.) was elected the committee’s secretary.  Dr. Ray Schneider (LSU) agreed to host the meeting in 2008. Marty Draper (USDA-CSREES) discussed the results of the SWOT analysis of the soybean rust program and discussed how to obtain future funding for the project.  Anne Dorrance (Ohio State) updated the group on the progress of the fungicide manual.  Carol Pilcher (Iowa State) discussed program evaluation and the IPM-PIPE and conducted a group activity related to program planning evaluating tools.  Scott Isard (Penn State) discussed disease forecasting models, events and positive finds in 2007 with regard to soybean rust.  Dr. Howard Schwartz (Colorado) gave an overview of the Legume PIPE for 2007.  Dr. Draper informed the group about the planned section 18 for tebuconazole with Georgia being the lead State.   Dr. Ray Schneider (LSU) discussed the need for standardized fungicide trials across states and Dr Melvin Newman (TN) said that such a project could be supported by the Southern Soybean Directors.  Dr. Don Hershman (KY) led a discussion on future funding for the SBR-PIPE and Jim VanKirk (Southern Reg. IPM Center) updated the group on funding for the PIPE in 2008.  Finally, Julie Golod (Penn St.) discussed potential changes in the sentinel plot protocol in 2008.  

Accomplishments:
The objectives of NCERA 208 are to: 1. develop and implement a coordinated soybean rust survey and monitoring system based on identifying overwintering inoculum sources and the host range of this pathogen; 2. identify and evaluate the best disease management strategies for soybean rust in the U.S. including host resistance, fungicide application, cultural measures, and predictive models based on sound epidemiological research; 3. provide forums for meetings to exchange and share research data among the land grant participants and with industry and commodity groups; and 4. develop educational materials for identification and management of soybean rust in the U.S.
Accomplishments for Objective 1.  In 2007, soybean rust was detected in 335 counties in 19 states in the U.S.  This was the highest number of counties and States recording the disease since it was first found in the continental U.S. in 2004.  Soybean rust was also detected in Ontario, Canada and in Tamaulipas and Veracruz Llave in Mexico.  These results were accomplished because of the continued development of the International soybean rust sentinel program which was established in 2005.  Sentinel plots. Over 850 sentinel plots were monitored for soybean rust in 40 states in 2007.  The sentinel plot system was expanded in 2007 to include Canada (27 plots) and Mexico (39 plots).  These plots included established plots, overwintering plots, and mobile sites; soybean, kudzu, and other legume crops were monitored.  In several cases, the first find of soybean rust in a state was in a sentinel plot.  Information from these findings was uploaded onto the USDA PIPE (Pest Information Platform for Extension and Education) website (http://www.sbrusa.net/) where the movement of soybean rust could be monitored and the data could be used to develop and evaluate epidemiological models.  Specialists wrote commentaries for their state on a regular basis that helped growers and consultants make scouting and fungicide application decisions.  Over 110,000 visits and over 2 million hits were recorded for the USDA PIPE website during 2007.  The University of Kansas tried to assist growers in the decision to spray by developing a spray calculator.  Growers could input there expected yield, expected yield savings from spraying, selling price and chemical and application costs to determine if spraying would be profitable.  The calculator can be found at: http://www.agmanager.info/crops/prodecon/decision/default.asp.

 Spore trapping. Many states participated in the Syngenta-sponsored spore trapping system.  Spore traps were placed in strategic locations across states and monitored weekly.  Glass microscope slides mounted within each trap were collected and expressed mailed to Dr. John Rupe’s (ARK) laboratory where they were examined for the presence of soybean rust-like spores.  When a soybean rust-like spore was found, the state specialist was notified immediately.  This helped the state specialist identify areas where scouting efforts for soybean rust could be intensified.  Additionally, spores were collected in other states using passive traps and rainwater filtering traps (USDA-ARS, MN, IL, FL, Penn St., WI); PCR was used to confirm the presence of P. pachyrhizi in these collections.  Host range. A host range study conducted in Fort Detrick, MD identified 28 new hosts under controlled inoculated conditions (USDA, IL).  Additionally, 105 species were planted in a Florida field for evaluation of their susceptibility to soybean rust (USDA, IL, FL).
Accomplishments for Objective 2.  Host resistance. Screening and breeding for resistance to soybean rust is an on-going effort.   A select set of Plant Introduction (PI) lines were sent to numerous cooperators in the South and Paraguay (USDA-ARS, IL, AL, FL, GA, LSU); a few of these appear to have high levels of resistance.   Common bean (Phaseolus vulgaris) cultivars with soybean rust resistance were identified, with cv. Aurora, Compuesto Negro Chimaltenango, and Pinto 114 being the most resistant of the sixteen cultivars evaluated (M. R. Miles et al., 2007).  Soybean lines were developed that contain soybean rust resistance derived from Glycine tomentella; however, these lines were still susceptible to soybean rust (M. E. Patzoldt et al., 2007.).  There are a number of public and private soybean breeding programs also involved in the effort to breed for resistance to soybean rust.  Other methods have been investigated to aid in the breeding for resistance effort.  For example, The Rpp1 locus that confers resistance to soybean rust was mapped between SSR markers BARC_Set_187 and BARC_SAT_064 (D. L. Hyten et al., 2007).  Also, a detached leaf method used for screening for resistance against soybean rust was developed and tested (M. Twizeyimana et al., 2007).

  Fungicide efficacy research. Fungicide efficacy trials were conducted by several groups (USDA, FL, IL, AL, LSU, GA and KS) in areas where soybean rust was a significant problem in the U.S.  Trials determined the most effective fungicides available, demonstrated the importance of application timing, and studied the residual activity of some of these materials.  Much of this data was presented at the National Soybean Rust Symposium in December 2007 and/or published in F & N tests.  Trials established to determine the efficacy of fungicides against soybean rust in South American and South Africa were summarized.  The results of these trials indicate that both strobilurin and triazole fungicides can be effective in protecting against losses due to soybean rust (M. R. Miles et al., 2007).  Several north-central states conducted foliar fungicide trials in the absence of soybean rust, and were able to determine efficacy on other diseases and make general plant health observations.  Due to presence of other pests in the U.S. soybean production region, many states conducted research that evaluated tank-mixing of fungicides with other crop protection chemicals, such as insecticides and herbicides.  Research to assess the toxicity of fungicides using a mammalian cell cytotoxicity assay was conducted.  The results of this research indicate that soybean rust fungicides are as toxic as some other known identified agrichemicals (S. L. Daniel et al., 2007).

Fungicide application technology research.  Many states evaluated different application technologies for improved canopy penetration and coverage.  In these trials, different spray tips, calibration settings, and application systems were evaluated.  For example, different fungicide application methods (conventional sprayer, bi-fluid sprayer system, and air-assisted sprayer system) were evaluated in solid-seeded drilled soybeans.  In general, little to no differences was observed among these spraying systems for droplet coverage in the upper and lower soybean canopy (C. A. Bradley et al., 2007).

Pathogen biology / epidemiology. Several research projects designed to understand the movement, deposition, spread, and effect of microclimate on soybean rust spores are on-going (Penn St., FL, GA and LSU).  Predictive models. Predictive models conducted by multiple research teams (Penn St., ZedX Inc., IA St., NC St.) were integrated to develop simulations that were interpreted by a team of meteorologists.  These interpretations were made available to researchers, extension specialists, and administrators on the restricted access PIPE web site.  The predictive models will continue to be refined and validated.  Some of the constraints to modeling for soybean rust were identified and include unidentified sources of inoculum and the unknown effects of host (stage of development, cultivar) and environmental factors on disease progress.  Field diagnosis tool. High volume aerial sampling for soybean rust spores was conducted in Tompkins County, NY (Cornell) using radio control aircraft coupled with Quantitative Real-Time PCR for Phakopsora pachyrhizi.  Positive identification of P. pachyrhizi DNA was made on filters from aerial collection on two dates.  High volume atmospheric sampling coupled with PCR detection and spore viability testing holds promise in regional early detection of soybean rust inoculum.  A hand-held, “field-friendly” tool for in-field soybean rust diagnosis is being developed (OH St.,, USDA and the U.S. Navy).  Because soybean rust is difficult to detect early in the infection process, this tool would allow for a quick diagnosis that could lead to more timely fungicide applications, if needed.  Yield loss research. Understanding the effects of soybean rust on soybean yield is important to the entire U.S. agriculture industry.  Research is being conducted (KY, LSU) to understand the effect of defoliation, caused by natural soybean rust and/or by manual defoliation, on soybean yield.  This information will be used to build a yield loss prediction tool that will have several uses including helping growers make fungicide application decisions.  Extension specialists in individual states conducted grower education meetings on soybean rust and refresher courses for First Detectors.          
Accomplishments for Objective 3.  The NCERA 208 annual meeting held at Louisville, Kentucky in December 2007 allowed individuals from USDA and Land Grant Universities to exchange information concerning soybean rust.  A major focus of the meeting was to continue the cooperation among agencies dealing with this disease.  The group discussed how to show the impact of the international soybean rust effort and how to use this information to obtain future funding.  Members of NCERA 208 participated in the development of the 3rd American Phytopathological Society Soybean Rust Symposium held in Louisville immediately following the conclusion of the NCERA-208 meeting.  Industry, Land Grant and Public Universities, USDA, International Organizations, and Commodity Groups were all represented and were able to exchange ideas and discuss research data presented at this meeting.   
Accomplishments for Objective 4.  The second edition of the fungicide manual (Using Foliar Fungicides to Manage Soybean Rust. 2008.  Dorrance, A.E., Draper, M., and Hershman, D. (Editors) was completed and made available on-line at  http://oardc.osu.edu/soyrust/.   This publication was developed largely by members of NCERA 208.  To date, over 160,000 copies of the first edition of the manual have been distributed. A tri-fold, color-plated circular was developed and printed by the ipmPIPE: Soybean Rust:  What is Your Risk? 2008. Mueller, D., Giesler, L., Bradley, C., Tenuta, A., and Brown-Rytlewski, D.   This publication was also distributed in many of the soybean producing states. In addition, many specialists have developed soybean rust educational materials (including websites, bulletins, and circulars) for their individual state.  NCERA 208 has been important in providing input that has been used to develop and shape the PIPE (Pest Information Platform for Extension and Education), which is the primary tool used by the entire U.S. agriculture industry to track the movement of soybean rust and help make management decisions.      
Impacts:
1. In 2007, soybean rust was detected in 335 counties in 19 states in the U.S.  This was the highest number of counties and States recording the disease since it was first found in the continental U.S. in 2004.  Soybean rust was also detected in one province in Canada (first report) and two states (three municipalities) in Mexico.  These results were accomplished because of the continued development of the International soybean rust sentinel plot monitoring program. Over 850 sentinel plots were monitored for soybean rust in 40 states in 2007, and the program expanded to include Ontario, Canada and Mexico.  Several of the first reports of soybean rust in a state were found in sentinel plots or found due to scouting efforts that were intensified because of reports of rust in adjacent states made possible by this established network.  The data collected from the sentinel plots were used to develop soybean rust maps and predictive model outputs which provided information to state specialists for writing timely state commentaries on management and scouting recommendations, which were all available on the USDA PIPE (Pest Information Platform for Extension and Education) website (www.sbrusa.net).  This website was one of the primary tools used by consultants and growers to make fungicide application decisions.   Over 110,000 visits and over 2 million hits were recorded for the USDA PIPE website during 2007.   
2. The most effective fungicides for soybean rust management have been identified through research trials conducted domestically and internationally.  Many of these fungicides were made available through Section 18 emergency exemption requests prepared, in part, by members of NCERA 208.  Evaluation of new fungicide materials, spray programs and fungicide application technologies will continue to improve our knowledge base on how to implement best management practices for soybean rust in the U.S. In 2007, it was estimated that over 1.3 million acres of soybeans were treated with fungicides specifically for soybean rust.  Georgia and Louisiana estimated that 75% or more acres of soybeans in their states were treated with a fungicide last year.  

3. Members of NCERA 208 were vitally important in the education of growers, consultants, and the entire agriculture industry on the identification, management, movement, and risk of soybean rust.  Multiple media formats and outlets were used to convey these important messages including multi-state and individual state publications, websites, telephone hotlines, newsletters, radio and television appearances, and face-to-face presentations and contacts.  Completion of the second edition of the fungicide manual “Using Foliar Fungicides to Manage Soybean Rust” provides individuals with a comprehensive guide to management of the disease in the U.S.  Over 160,000 copies of the first edition of the manual have been distributed.  This national outreach effort was crucial in teaching growers and consultants how to best manage their crop depending on the risk of rust in their specific area.  The decision to “spray or not to spray” for rust is critical and answering the question correctly based on information provided by members of NCERA-208 saved soybean producers millions of dollars in 2007.  This was accomplished by either reducing losses from soybean rust in some areas of the south and/or preventing unnecessary fungicide and application costs in the majority of soybean production areas of the U.S.  
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