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Note: This report is submitted each year of an activity’s duration and is due 60 calendar days following the annual meeting. The SAES-422 is submitted electronically by AAs into NIMSS. Annual Reports for MRF projects are available to CRIS and CSREES through NIMSS.

Project/Activity Number:  NCERA 208
Project/Activity Title:  Response to Emerging Threat:  Soybean Rust
Period Covered:  1/1/2009 to 12/31/2009
Date of This Report:  12/16/2009
Annual Meeting Date(s):  09/23/2009 to 9/24/2009 (Quincy, FL)




Next meeting (12/1/2010 to 12/2/2010 in Savannah, GA)
Members and Guest in Attendance: 

Carl Bradley, (Univ. Illinois), Don Hershman (Univ. Kentucky), Julie Golod (Penn State), Jim Marois (Univ. Florida), Sam Markell (North Dakota State Univ.), Raymond Schneider (Louisiana State Univ.), Clayton Hollier, (Louisiana State Univ.), Tom Allen (Mississippi State Univ.), Arv Grybauskas (Univ. Maryland), Albert Tenuta (Ontario Ministry of Ag, Food, and Rural Affairs), John Rupe (Univ. Arkansas), Ed Sikora (Auburn),  Anne Dorrance (The Ohio State Univ.), Doug Jardine (Kansas State Univ.), David Wright (NCSRP), Bob Kemerait (University of Georgia), Laura Sweets (University of Missouri), Loren Giesler (University of Nebraska), Marty Draper (USDA – CSREES via polycom), Steve Slack (The Ohio State Univ.), Darren Mueller (Iowa State University), Boyd Padget (Louisiana State U), Kiersten Wise (Purdue Univ), Zhiyuan Chen (Louisiana State U), Gary Bergstrom (Cornell University), Jim VanKirk (Southern Reg. IPM Center),  Leanor Leandro (Iowa State Univ.),  Jared Whitaker (University of Georgia), Melvin Newman (Univ. of Tennessee), Bob Mulrooney (Univ. of Delaware), Mathews Paret (University of Florida), Martin Chilvers (Michigan State Univ.), Scott Isard (Pennsylvania State Univ.), Pratibha Srivastava (University of Florida), David Wright (University of Florida), David Walker (USDA-ARS-Illinois), X. B. Yang (Iowa State), Paul Esker (Univ. of Wisconsin), Allen Wrather (Univ. of Missouri), Zaito Pan (Saint Louis University), Erik Stromberg (Virginia Tech), Richard Joost (United Soybean Board).

Minutes of annual meeting
Minutes:

The eighth meeting of the Soybean Rust Working group was held at the North Florida Research and Education Center in Quincy, Florida on September 23-24, 2009.  Albert Tenuta, the committee chair, opened the meeting at 1:00 pm on September 23.  
Albert Tenuta presented the minutes from 2008 and they were approved by the committee.

David Wright, Director of Research of the North Central Soybean Research Program provided an update of the August 27 NCSRP Board of Directors meeting.  David stated that the Board supports the Soybean Sentinel Plot (SSP) program and views them as very valuable to the industry.  The Board did not feel the SSP in the Midwestern states was as important as in the southern states.  The Board felt that the $364,000 available in 2010 would be best utilized in the southern states.  David stated that it is getting harder to find funding from the farmers as economic loss to soybean rust has been minimal in the Midwest but the NCSRP board is supportive of individual state boards supporting monitoring efforts in their respective states. The Board will provide funding for next year, but it is a one year program by rule.  The Board is invested in making the ipmPIPE effective.  The Board agreed that education is high on their list of interests (Richard Joost of United Soybean Board – USB - agreed).  David stated that NCSRP is very happy with NCERA activity and would like to see expansion of the modeling efforts.  NCSRP also has soybean aphids and SDS as high priorities.

Scott Isard and X.B. Yang discussed the present status of the SBR yield loss prediction models.  Scott felt that the rainwater spore network was not important in the south, that 4-8 collectors from each state would be needed, we should use networks to monitor other pathogens, needed 1 PCR technician at a central location working with a network of local operators, and that we could adopt AIMS model to run on very little data from the south.

Don Hershman asked about the spore trapping program lead by Les Szabo.  Response was that not enough spores were found to warrant continuation of the project by USB.

Erik Stromberg mentioned that they have traps and PCR activities within the state of Virginia.

Carl Bradley asked about determination of the viability of the trapped spores, which is still not possible.

Loren Giesler asked what the spore data correlated with.  Scott answered that there are correlations but that they are late.

Ray Schneider asked why the traps are of little value in the south.  Scott answered that the traps work best when they are far away from the inoculum source so that they are actually detecting the long distance dispersal events.

X. B. stated that his model is a rain driven model that overlaps rain events with spore dispersal.  It takes about 40-45 days to find the rust after the model predicts it.  X.B. felt that his and Scott’s models may be too sensitive, however neither of the models over predict the disease.  His model was funded by the Iowa Board and is now looking for further funding and hoped to include in NCERA 208 project proposal.

Bob Kemerait asked how the model used the SSP data.  X.B. explained that he uses the SSP plot data every week with the calculations based on the entire region.  

Ray Schneider asked if either model considered the source strength and effect of applied fungicides on the source.  Apparently, neither model considers strength or fungicide use very well.

Anne Dorrance wondered if kudzu was a good source of inoculum.  Bob Kemerait replied that it was dependent upon the kudzu, with some patches producing more spores than others.

Loren Giesler commented that he liked the weekly PDF that X.B. sends out.  That led to a discussion about how to get the information out.  Don Hershman felt that one of the challenges we not to address is communication efficiencies in general.  Getting the model information out early in the week so that the specialists could act on it during the week was one thing mentioned.

Ed Sikora asked if the money was awarded, how would X.B. use it.  The reply was that he would run the model for one more growing season.

Scott and X.B. agreed that the models were talking to each other, with X.B.’s being longer term and Scott’s being shorter term.  Everyone agreed that publications concerning the information from the models should be weekly.

John Rupe initiated a discussion on how the models are being validated.  X.B. replied that that yes the models are being validated and the result has been the elimination of low spore densities from the positive forecasts and that his model is better at guiding the growers when not to spray then when to spray.

In general the feeling was that the SSP were working at that data from the south was critical for the success of either model.  It was also felt that data from Mexico is not very important in the models, but that Texas information is important.  Adjusting the models to large events such as hurricanes was possible.

Funding Situation

Marty Draper – via polycom – presented information on the funding situation.

There is no reference to SBR in the ipmPIPE, but there was an increase in AFRE funding.  At this time we should assume there is no federal funding available to run the system.  

Loren Giesler then presented funding proposal ideas for USB and NCSRP.  He stated that since the data are going to be more local, more local funding will be necessary.  In it there was no funding for Tier 2 and 3 states for SSP, however OK, AR, and SC were added to the Tier 1 states and would receive funding.  Also negative data would not be uploaded into the system to reduce costs.  This resulted in a serious discussion about what it would mean to have only positive data on the maps and the possibility of misrepresentation of the data.  However, no conclusion was reached.  Doug Jardine did suggest that maybe on the restricted site negative data could be presented, but not on the public site.

Melvin Newman asked in non-funded states should upload the data, and the reply was yes if they wanted to.  

It was also concluded that overwintering data were needed, but that the proposed funding did not provide for that.  Both models, however, only use data from after April 1.

Don Hershman stated that USB was interested in using the models as scouting tools to reduce costs.  This led to a discussion about how to best do this.  Anne Dorrance felt that each state should still interpret the models from X.B. and Scott, using the maps from the models as scouting tools.  Anne proposed that a revised 4-page scouting tool be developed with the model produced maps included.

Finally, Anne Dorrance made the motion, seconded by Clayton Hollier, that X.B.’s budget request be included in the request to USB/NCSRP.  It passed.

We also decided as a group to include OK, AR, and SC as Tier 1 states and thus make them available for funding.  This was due in part to the need for information from the states for both models.  All other states will be Tier 2, with no Tier 3 states anymore.

Bob Mulrooney asked about the status of the soybean aphid program.  Jim VanKirk stated it was ending.

Anne Dorrance proposed that the support of state boards be recognized by the Committee.  After discussion, it was decided that Steve Slack would prepare a letter and send it around for editing, and then everyone would sign it and send it to each of the State boards.  This letter has been completed and is being distributed to State Boards.
David Wright posed the question “Is this program sustainable.”  The following discussion covered several perspectives, such as recasting the program, adding to the program (such as southern corn rust), or possibly looking for AFRE funds by bring in wheat and corn.  Marty suggested that requesting $300,000 per year (funding level to be requested from USB/NCSRP) , with 22% overhead, from AFRE would be a big grant.  Steve Slack asked him for suggestions and Marty responded that some how we needed the system to respond to a range of issues.  It was pointed out with reduced state funding this would be even more challenging.  Anne Dorrance asked about how the legume PIPE got support and Marty responded that it had separate components.  Loren suggested we meet with 137 and try to develop an integrated approach.  Anne Dorrance suggested we approach the banking industry.  After discussion a committee of Anne Dorrance, Jim Marois, Marty Draper, David Wright, and Paul Esker was appointed to develop ideas.

Don Hershman presented information on the soybean rust yield loss calculator (tool) developed at Kentucky (PI: Saratha Kumudini).  He asked that people try it out and report back on what they think about it.

We adjourned to enjoy a prime rib picnic provide by Jimmy Clements.

Thursday, September 24.

Tom Allen presented the rust situation in Mississippi.  There are 2.4-2.5 million acres of soybeans in 76 counties in MS planted to MG IV and V, with 250,000 to 300,000 acres doubled cropped.  There is also about 300,000 acres of kudzu.  Overall, the growers ere tired of hearing about soybean rust, as indicated by the reduction in calls on his rust hotline.  It is common to apply 4 oz of Quadris in 3 gal of water by air, with a lot of interesting in reducing the application rates further.  In 2009 things changed very quickly.  Rust was found throughout the state in a very short period of time; in the northern part of the state first, which was unexpected.  Actual impact on yield is yet to be determined, but this was the worst year for soybean rust that the state had seen.

Steve Slack discussed the future of NCERA 208.   The present project ends September 2011.  Consideration was given to merging with 137, but conclusion was that without a formalized project it would be difficult to keep the group focused, garner support, and justify meetings.  After discussion it was decided that the project should be renewed.  Steve then led us through the process.  A request with justification to write a proposal is due by September 15, 2010.  Everyone has to be resubmitted on Appendix E by November 15.  December 1 everything is due to NIMS – this is 90% of the effort.  Must update the impact list.  Also recommended that we show collaborative relationships (multistate grants, publications, etc the emphasize research and extension).  Steve stated that he had not heard about any short comings associated with the group.

The annual report for this year is due 60 days from the meeting (Nov. 20, 2009).  Steve recommended that we keep the impacts statements in good shape.

 Steve recommended that 3-4 people take the leadership role in the renewal effort.  It was decided that Jim Marois (Chair for 208 in 2010), Ray Schneider, Tom Allen (Secretary for 208 in 2010), and David Wright would get it done.

David Wright presented the present program for the APS Rust Symposium in New Orleans in December, 2009.  A few changes were suggested, but overall the program is ready to go.

This lead to a discussion about future symposia.  Anne Dorrance suggested that all soybean diseases be addressed.  Erik Stromberg suggested leaning toward plant health.  Gary Bergstrom pointed out the need to identify the primary audience.  Anne then suggested the possibility of addressing plant health across all field crops.  

Next state reports were presented.

Albert Tenuta adjourned the meeting at noon.

After lunch the Committee toured the NFREC research plots, visiting positive kudzu sites, fungicide plots, and David Walker’s rust breeding trials.  Microscopes were provided in the field to help participants re-familiarize themselves with rust if they are from the northern states and to examine other diseases of soybean on the station.
State reports were presented and these and other written state reports can be found in NIMSS attached to the Minutes Summary Section.   Jim Marois (2009 committee secretary) will chair the committee in 2010 and Tom Allen, Mississippi State University, was elected the committee secretary.  The next annual meeting will occur on December 1-2 Savannah, Georgia.   
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 - (develop and implement a coordinated soybean rust survey and monitoring system based on identifying overwintering inoculum sources and the host range of this pathogen) 

As of November 18, 2009, soybean rust was detected in 538 counties in 16 states in the U.S.. A few more counties in the southern US will most likely be added by year’s end.  In addition, 3 states and 9 municipalities in Mexico reported soybean rust.  This is the fifth consecutive year the number of counties reporting the disease has increased since its 2004 detection in the continental U.S. (131 in 2005, 274 in 2006, 301 in 2007, and 392 in 2008).  Although soybean rust was not detected in Canada in 2009, a large kudzu population (no rust observed) was found along the Canadian shore of Lake Erie.  
Sentinel plots.  These results would not be possible without the continued development of the North American soybean rust sentinel program which was established in 2005 and over 1000 sentinel sites were monitored for soybean rust in 46 states/provinces in 2009.  The sentinel plot system includes locations in Ontario, Canada and Mexico.  There were over 2300 sentinel and mobile locations scouted for rust this year which encompassed nearly 900 individual counties/municipalities across North America.  These plots included established plots, overwintering plots, and mobile sites; soybean, kudzu, and other legume crops were monitored.  In most incidences, the first find of soybean rust in a state was in a sentinel plot.  Many states increased mobile scouting later in the season as sentinel plots matured which further assisted in soybean rust detections.  Information from these findings was uploaded onto the USDA PIPE (Pest Information Platform for Extension and Education) website (http://www.sbrusa.net/) on a weekly basis where the movement of soybean rust could be monitored and the data could be used to develop and evaluate epidemiological models.  Over 19,400 soybean rust records from both the field and lab were uploaded to the information platform.  In addition to soybean rust, these plots were used by many cooperating states and Ontario to collect information on other soybean diseases.  Specialists wrote commentaries for their state/province on a regular basis that helped growers and consultants make scouting and fungicide application decisions.  Many of the project participants noted the importance of the sentinel plot in supporting “no fungicide necessary” recommendations.  Nearly 100,000 visits and over 1,500,000 hits were recorded for the USDA PIPE website during 2009 from January 1, 2009 to November 15, 2009).  
Spray Decision Calculator:  Again in 2009, the University of Kansas assisted 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.  There were various other spore-trapping activities this year which not only included visual assessments but incorporated DNA-based screening techniques.  Various different airborne spore detection devices were evaluated again in 2009.  One of the most extensive efforts was coordinated through the USDA-ARS Cereal Disease Laboratory in St. Paul, Minnesota which utilized the National Atmospheric Deposition program (NADP) rainfall collection sites.  These sites represented the majority of soybean production areas in the U.S.  Other spore trapping efforts using passive traps and rainwater-filtering traps were placed at 20 locations in in IL, IN, KY, MO, TN, AR, MS, LA, AL, FL, IO, MN,  and TX. where state researchers worked in conjunction with USDA-ARS Illinois and Penn St. researchers.  In many incidences data from the spore collectors were compared to data in the field plots next to the spore traps.  These studies and others in Ontario (Canada) and Virginia used a species-specific real-time PCR (qPCR) assay developed by the USDA, and additional confirmatory DNA-based approaches to confirm the presence of P. pachyrhiz.  A benefit of these studies is the results were used to calibrate the IAMS and others soybean rust forecasts. 
Through project activities, Louisiana State University continued to develop to a very high level of sophistication a new electrostatic spore sampler.  This device, on the verge of commercial production and called the Ionic Spore Trap, has a very high capture efficiency, and spores can be identified to species on the basis of scanning electron microscope observations.  Please see www.ionicsporetrap.com for further details.
Host range. P. pachyrhizi is currently reported to occur on approximately 150 species in 53 genera of the legume family Fabaceae.  The host species all belong to a monophyletic group within the Papilionoideae subfamily. Approximately 120 of the known hosts of P. pachyrhizi grow in North America and may play a role in the epidemiology of the disease as overwintering hosts or sources of inoculum to soybean. Additional field research in native habits of these hosts is needed to determine their extent of harboring P. pachyrhizi, as witnessed by Florida’s confirmation of natural infections occurring on Crotalaria retusa, Lathyrus latifolius, Phaseolus

angustissimus, P. polystachios, Robinia hispida, P. vulgaris, and Erythrina herbacea as new hosts for the pathogen.  
Accomplishments for Objective 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)
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.   In 2008, the USDA-ARS began re-evaluating sample set lines which were not selected from the original 2004-2005 Fort Detrick BSL-3 greenhouse assays.  Other on-going project accomplishments include the identification of common bean (Phaseolus vulgaris) cultivars with soybean rust resistance 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).
For the third year, soybean lines (1500 in 2007 and over 900 in 2008 and 2097 in 2009) developed through the University of Guelph and Agriculture and Agri-Food Canada breeding programs were evaluated in Quincy, Florida under significant disease pressure. A small number of food grade soybean lines show promise for the northern soybean production areas.
Pathogen collection.  A collection of isolates from 2006 to 2009 has been purified and maintained at the National Soybean Research Center.  These isolates have been used for screening germplasm and segregating populations, and have been used for molecular characterization of the pathogen based on SSR markers.   
 Fungicide efficacy research. Fungicide efficacy trials were conducted by several groups (USDA, FL, AL, LSU, and GA) 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.  These data are used for grower education and/or published in Fungicide & Nematicide Tests, Plant Disease Management Reports, Plant Disease, and other scientific publications.  These trials have shown a well timed strobilurin or triazole fungicide application can effectively protect against losses due to soybean rust under North American conditions.  Several north-central states and Ontario 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 the 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.  
Pathogen biology / epidemiology. Several research projects designed to understand the movement, deposition, transport, spread, characterization and effect of microclimate on soybean rust spores are on-going (Penn St., FL, GA, ISU and LSU).  
Predictive models. Predictive models conducted by multiple research teams (Penn St., ZedX Inc., ISU., 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 continued 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.  
Kudzu resistance – Many of the southern states are evaluating resistance in kudzu to soybean rust.  A detached leaf method is currently being used to screen kudzu isolates collected from various regions of Alabama and Florida for resistance to soybean rust.  It appears that some populations are highly resistant to the fungus, whereas others are partially resistant and most are susceptible.  
Preplant soil supplements with chloride:  A large multifactorial field experiment was conducted by LSU and UF in which KCl was added at three rates.  Calcium chloride was added as a control for Cl at equivalent rates of Cl addition, and potassium sulfate and calcium sulfate were added as controls for the cations.  In addition, side dress amendments were added at R1 and boron and manganese were applied as foliar sprays at R1.  When analyzed across all treatments, the response in disease severity was most highly correlated with tissue concentrations of Cl.  Minor element applications were variable in their responses and there was no enhanced response to side dress applications of the major nutrients.

Field diagnosis tool.  The development of a hand-held, “field-friendly” tool for in-field soybean rust diagnosis continued in 2008 (OSU., 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.  Further testing of a commercial product continued in 2009.
Yield loss research. Understanding the effects of soybean rust on soybean yield is important to the entire U.S. agriculture industry.  Research has continued (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.  
Accomplishments for Objective 3 – (provide forums for meetings to exchange and share research data among the land grant participants and with industry and commodity groups)
The NCERA 208 annual meeting was held in Quincy, FL in September 2009 which allowed individuals from the USDA, Land Grant Universities, and commodity boards to exchange information concerning soybean rust.  As always 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.  
The Fourth American Phytopathological Society National Soybean Rust Symposium will be held from December 9-11, 2009 in New Orleans, Louisiana and many members of NCERA 208 will not only participate but assist in the development and delivery of the program.  The Soybean Rust Symposiums have demonstrated to be an effective technology transfer vehicle for NCERA 208 members and has contributed to the exchange of ideas, opportunity to discuss research data and increase interactions between Industry, Land Grant and Public Universities, USDA, International Organizations, and Commodity Groups.
Many of the NCERA 208 members also participated in various local, state and regional soybean rust information, training and management meetings or events.  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. For example extension specialists in individual states conducted grower education meetings on soybean rust and refresher courses for First Detectors.   In 2009 the University of Florida’s North Florida Research and Education Centre in Quincy, Florida held a one and half day soybean rust workshop for over 100 participants from 17 states, Brazil, and Canada.  Participants included key stakeholders from government, industry (seed and chemical), commodity groups, growers, agronomy consultants, diagnostic services and education/research personnel.   Since 2006 the Center has offered 6 classes, hosted over 80 southern soybean breeders for a one day class in 2008, and hosted NCERA 208 twice.  In all over 600 people have been introduced to soybean rust at the Center since 2005.  
Iowa NCERA members helped package all soybean rust publications into a “Resource Kit” and mailed the kit to approximately 800 extension and agribusiness personnel. A survey was added to the “Resource Kit” which included questions on ISU and national extension efforts, ipmPIPE and fungicide use on soybean.

Accomplishments for Objective 4 – (develop educational materials for identification and management of soybean rust in the U.S.)
The second edition of the fungicide manual Using Foliar Fungicides to Manage Soybean Rust came out in 2008 (with Dorrance, A.E., Draper, M., and Hershman, D. as editors)) in hardcopy print (20,000 printed) and on-line at  http://oardc.osu.edu/soyrust/.   This publication was developed largely by members of NCERA 208 and continued to be extremely valuable in 2009.  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.  
Other new extension publications released in 2009 through NCERA efforts included:

Sikora, E. J., D. P. Delaney, M. A. Delaney, K. S. Lawrence and M. Pegues.  2009.  Evaluation of sequential fungicide spray programs for control of soybean rust.   Plant Health Progress  doi:10.1094/PHP-2009-03XX-01-RS.

Sikora, E. J., D. Delaney, and M. Delaney.  2009.  Developing an innovative team approach to address a newly introduced disease of soybeans in the United States.  Journal of Extension:  http://www.joe.org/joe/2009august/iw7.php
Schwartz, H. F., Langham, M.A.C., Golod, J., Tolin, S.A., LaForest, J., and Cardwell, K.F.   2009.  Legume ipmPIPE – The next evolution of web-based interactive tools for disease management and extension outreach.  APSnet - http://www.apsnet.org/online/feature/ipmPIPE/
Mueller, T. A., Miles, M. R., Morel, W., Marois, J. J., Wright, D. L., Kemerait, R. C., Levy, C.,and Hartman, G. L. 2009. Effect of fungicide and timing of application on soybean rust severity and yield. Plant Disease 93:243-248.

Douglas, M. H., G. K. O'Brien, J. J. Marois, D. L. Wright.  2009.  Evaluation of chlorine and other nutrients for the control of soybean rust at the NFREC, Quincy, FL, 2008.  Plant Disease Management Reports. 3:FC110

Douglas, M. H., G. K. O'Brien, J. J. Marois, D. L. Wright.  2009.  Evaluation of fungicides for the control of soybean rust at the NFREC, Quincy, FL, 2008.  Plant Disease Management Reports. 3:FC111

Douglas, M. H., G. K. O'Brien, J. J. Marois, D. L. Wright.  2009.  Evaluation of soil applied Topguard for the management of soybean rust at the NFREC, Quincy, FL, 2008.  Plant Disease Management Reports. 3:FC112


Douglas, M. H., G. K. O'Brien, J. J. Marois, D. L. Wright.  2009.  Evaluation of Topguard fungicide for the control of soybean rust at the NFREC, Quincy, FL, 2008.  Plant Disease Management Reports. 3:FC113

These publications have been distributed in many of the soybean producing states and Canada. In addition, many specialists have developed soybean rust educational materials (including websites, bulletins, and circulars) for their individual state.  
Examples include:

Bradley, C. A. 2009. Soybean disease update. University of Illinois Pest Management and Crop Development Bulletin, Issue no. 21.

Bradley, C. A. 2009. Soybean rust confirmed in thirteen counties so far in 2009. University of Illinois Pest Management and Crop Development Bulletin, Issue no. 23.

Wise, K. 2009. Soybean rust update. Purdue Pest and Crop Newsletter. Issue 21, August 21, 2009.
The Pest Management Recommendations for Field Crops, University of Maryland Extension Bulletin 237, was revised for print and on-line in 2009. It includes the state specific management recommendations that are also available on-line through the PIPE website.

Koenning S. R. and E. J. Dunphy.  Current Status of Soybean Rust in North America – July 2009 - Volume 24, Number 15, July 24, 2009
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.  For a full list of these and other NCERA member activities, please refer to the combined state report document in NIMSS attached to the Minutes Summary Section.
2009 NCERA Impacts:
1. In 2009 NCERA 208 members continued development of the North American soybean rust sentinel program in which 11700 sentinel and mobile soybean observations were uploaded into the ipmPIPE from 45 states/provinces in 2009.  There were 2300 sentinel and mobile locations scouted for rust this year in 895 individual counties/municipalities across North America.  These plots included soybean and kudzu.  Information was uploaded onto the website http://www.sbrusa.net. Over 104,700 visits and over 1,239,000 hits were recorded from January 1 to October 15, 2009.  
2. In 2009, domestic and international fungicide research and field demonstration trials continued.  These studies supported previous investigations which identified and evaluated the most effective foliar fungicides to be used for soybean rust management.  Other trials focused not only on the most effective fungicides available but demonstrated the importance of application timing, cost effectiveness, and the residual activity of some of these materials.  Many of these fungicides were made available through Section 18 emergency exemption requests prepared, in part, by members of NCERA 208.  Most all of these fungicides are now fully registered.  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. 
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.  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 2009.  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.  
Updated NCERA-208 Impact Statements and Accomplishments From 2006 to 2009 
Expected Outcomes and Impacts:

· Develop and provide educational materials for identification and management of soybean rust for US producers.

· Collaborative research projects among NCD202 members. 

· Research conducted to evaluate the effect fungicide spray programs have on soybean rust and other foliar diseases affecting soybeans. 

· Develop best management guidelines for soybean rust.

· Publication of research results and management recommendations in various formats including electronic media. 

· Regular interaction among members to exchange information on current research developments with soybean rust. 

ACCOMPLISHMENTS (2006 to 2009)

Extension 
1. Developed and delivered “hands-on” training sessions in Quincy, Florida for State soybean specialists, diagnosticians, county educators, certified crop advisors, and state commodity board representatives and producers.   Participants were from 17 states, Brazil, and Canada.  

2. Assisted in the development of the APS sponsored Soybean Rust Symposium, to be held December 8-11 in New Orleans, LA.  More than 250 participants attended the last symposium (in 2007) in sessions which covered everything from fungicide recommendations to specific proteins secreted by the rust pathogen.

3. Continued use of the ipm-PIPE (Pest Information Platform for Extension and Education) website for displaying soybean rust monitoring results and commentaries from state specialists.  Many of the project participants noted the importance of the sentinel plot in supporting “no fungicide necessary” recommendations.  Over 104,700 visits and over 1,239,000 hits were recorded for the USDA PIPE website during 2009 from January 1, 2009 to October 15, 2009 (latest data available).
4. The University of Kansas assisted growers in the decision to spray fungicides by developing a spray calculator.  The calculator can be found at: http://www.agmanager.info/crops/prodecon/decision/default.asp. 

Research
1. Contributed sentinel plot and mobile scouting data as well as state commentaries to the coordinated survey and monitoring database (http://sbr.ipmpipe.org/cgi-bin/sbr/public.cgi).

2. Continued development of the International soybean rust sentinel program which expanded to Canada and Mexico in 2007.  

3. Spores were collected in 13 states using passive traps and rainwater filtering traps in 2008 and 2009.

4. Screening and breeding for resistance to soybean rust is an on-going effort.   A select set of Plant Introduction lines have been evaluated in the southern U.S. and Paraguay; a few of these appear to have high levels of resistance.   

5. Fungicide efficacy trials were conducted in areas where soybean rust is 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.  

6. 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.  

7. Several research projects designed to understand the movement, deposition, spread, and effect of microclimate on soybean rust spores are on-going. Predictive models for soybean rust have been developed and will be continue to be refined and validated.  

8. Research is being conducted 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.

9.  Dissemination of timely and accurate soybean rust information has been, and will continue to be, a key to effective management of the disease.  During 2005 and 2006, it is estimated that North American soybean growers saved as much as $600 million by NOT making unnecessary fungicide applications for soybean rust control.  
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Srivastava, P., Marois, J., Leandro, L., Wright, D., Walker, D. R.,  2009.  Effect of plant age and leaf maturity on the susceptibility to soybean rust caused by Phakopsora pachyrhizi.  Phytopathology 99:S123.

Young, H. M., Marois, J. J., Wright, D. L., Narvaez, D. F., and O’Brien, G. K.  2009.  Epidemiology of soybean rust (Phakopsora pachyrhizi) in soybean (Glycine max) in sentinel plots in Florida.  Phytopathology 99:S148.

Young, H. M., Marois, J. J., Wright, D. L., Narvaez, D. F.  2009.  Epidemiology of soybean rust (Phakopsora pachyrhizi) in soybean (Glycine max) sentinel plots in Florida.  Florida Phytopathological Society and APS Caribbean Division May 16-19, 2009, Orlando, FL.
Allen, T. W., Moore, W. F., Milling, A. R., Broome, M. L., and Bridgers, J. 2009. 2009 soybean rust monitoring in Mississippi. 2009 National Soybean Rust Symposium. December 9-11, 2009. New Orleans, Louisiana. 

Allen, T. W., Bonde, M. R., Moore, W. F., Milling, A. R., Broome, M. L., and Bridgers, J. 2009. Tracking soybean rust susceptible kudzu in Mississippi. 2009 National Soybean Rust Symposium. December 9-11, 2009. New Orleans, Louisiana.  
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Schwartz, H.F. et al., 2009. Bacterial Brown Spot; Bacterial Wilt; Common Bacterial Blight; Halo Blight; White Mold; Root Rots; Common Rust; and Legume Insect Pests.
Bradley, C. A. 2009. Get to know the common foliar diseases of soybean. University of Illinois Pest Management and Crop Development Bulletin, Issue no. 19.

Bradley, C. A. 2009. Soybean disease update. University of Illinois Pest Management and Crop Development Bulletin, Issue no. 21.

Bradley, C. A. 2009. Soybean rust confirmed in thirteen counties so far in 2009. University of Illinois Pest Management and Crop Development Bulletin, Issue no. 23.

Wise, K. 2009. Field Crop Diseases Recap for 2009 and Forecast for 2009. Purdue Pest and Crop Newsletter. Issue 1, March 6th, 2009.

Wise, K. 2009. Soybean rust forecast for 2009. Purdue Pest and Crop Newsletter. Issue 4, April 24th, 2009.

Wise, K. 2009. Soybean rust update. Purdue Pest and Crop Newsletter. Issue 4, July 17th, 2009.

Wise, K. 2009. Soybean rust update. Purdue Pest and Crop Newsletter. Issue 21, August 21, 2009.

Extension Presentations:
A Soybean Disease field day was held at the Research and Education Center at Milan (RECM) Tennessee on Sept. 9, 2009.  Approximately 250 producers and county agents attended the 12 presentations on diseases, SBR, weeds and insects.  It was centered on variety and fungicide test plots.  Dr. Cliff Coker came from the Univ. of Arkansas to give an update on SBR.

A 1.5 day Soybean Rust Class was held at the North Florida Research and Education Center in Quincy, Fl in which over 100 people attended to hear experts from across the nation and Brazil.

There where also numerous extension presentations across the country in which soybean rust was addressed but not the sole topic.

Soybean Rust Education efforts in Illinois.  
University of Illinois Extension newsletter articles were written about the identification, spread, and risk of soybean rust to Illinois growers.  Several presentations were given during the winter meeting season and during the summer field day tours that presented information on soybean rust. 
Bradley, C. A. 2009. Fungicide use on corn and soybean. Northern Illinois Farm Show. DeKalb, IL, January 8.

Bradley, C. A. 2009. Managing corn and soybean diseases with fungicides. University of Illinois Corn and Soybean Classics Meeting Series. Mt. Vernon, Champaign, Bloomington, Springfield, Moline, and Malta, IL, January.

Bradley, C. A. 2009. Managing corn, soybean, and wheat diseases with fungicides. University of Illinois Crop Management Conference Meeting Series. Mt. Vernon, Champaign, Jacksonville, and Malta, IL, February. 

Bradley, C. A. 2009. Managing corn, soybean, and wheat diseases with fungicides. University of Illinois Field Day. Ewing, IL, June 11.

Bradley, C. A. 2009. Effect of foliar and seed treatment fungicides on soybean disease control and yield. Illinois Soybean Association Summer Research Forum. Champaign, IL, July 14.

Bradley, C. A. 2009. Managing corn, soybean, and wheat diseases with fungicides. University of Illinois Field Day. Brownstown, IL, July 30.

Bradley, C. A. 2009. Managing corn and soybean diseases with fungicides. University of Illinois Crop Training Center. Shabbona, IL, August 11, 2009.

Bradley, C. A. 2009. Managing corn and soybean diseases with fungicides. University of Illinois Field Day. Perry, IL, August 19, 2009.
Bradley, C. A. 2009. Managing corn and soybean diseases with fungicides. University of Illinois Field Day. Monmouth, IL, August 20, 2009.
NCERA 208 “Response to Emerging Threat:  Soybean Rust” Combined 2009 State Reports (01/01/09 to 12/31/09)

The state reports from Alabama, Arkansas, Colorado, Florida, Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Maryland,  Minnesota, Mississippi, Missouri, Nebraska,  North Carolina,  Ohio, South Dakota, Tennessee, Virginia,  and Ontario, Canada are below.  These reports highlight accomplishments and soybean rust activities undertaken by each state and Ontario in order to meet the NCERA 208 Objectives.

Objective 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.

Objective 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.

Objective 3. Provide forums for meetings to exchange and share research data among the land grant participants and with industry and commodity groups. 

Objective 4. Develop educational materials for identification and management of soybean rust in the U.S.

ALABAMA (Submitted by; Ed Sikora, Auburn University)

Accomplishments for Objective 1. 

1)  In 2009, soybean rust was detected in all 67 counties in Alabama.  This was the highest number of counties ever recorded for Alabama and we were the first state to record the disease from every one of its counties.  

2)  Approximately 35 sentinel plots were monitored for soybean rust within the state.  These plots included established plots, overwintering plots, and mobile sites; soybean, kudzu, and other legume crops were monitored.  Information from these findings was uploaded onto the USDA PIPE (Pest Information Platform for Extension and Education) website (http://www.sbrusa.net/). 

3)  The State Specialist contributed to the national and state commentaries.

4)  The State Specialist prepared and submitted the proposal “The Sentinel Plot Monitoring Program for Early Detection of Soybean Rust and Continued Development of Model Forecasts of Soybean Rust Spore Movement and Spread in the United States” to the NCSRP for funding for 2010.
Accomplishments for Objective 2.  

1)  Screening and breeding for resistance to soybean rust is an on-going effort.   Auburn University contributed both land and expertise to the USDA-effort in evaluating a select set of soybean lines for soybean rust resistance in cooperation with the USDA.  Preliminary observations in 2009 indicate a few of there lines have a significant levels of resistance to soybean rust.  

2)  Fungicide efficacy trials have been conducted for the 5th consecutive year in Alabama.  Trials focused on determining the most effective fungicides available, demonstrated the importance of application timing, cost effectiveness, and the residual activity of some of these materials.  

Accomplishments for Objective 4.  

Publications:

Peer reviewed journal articles:

Sikora, E. J., D. P. Delaney, M. A. Delaney, K. S. Lawrence and M. Pegues.  2009.  Evaluation of sequential fungicide spray programs for control of soybean rust.   Plant Health Progress  doi:10.1094/PHP-2009-03XX-01-RS.

Sikora, E. J., D. Delaney, and M. Delaney.  2009.  Developing an innovative team approach to address a newly introduced disease of soybeans in the United States.  Journal of Extension:  http://www.joe.org/joe/2009august/iw7.php
Abstracts, Edited Scientific Reports, and Proceedings:

Delaney, D. P., E. J. Sikora, K. S. Lawrence, M. A. Delaney, M. Pegues and J. Jones.  2009.  Evaluating foliar fungicides for control of Asian soybean rust in Alabama, 2008-2009.  Submitted as an abstract for the 2009 National Soybean Rust Symposium.

ARKANSAS (Submitted by: John Rupe, Scott Monfort, Cliff Coker, U of Arkansas) 
Soybean rust was first found in Arkansas on 10 August in a producer’s field in Chicot County, the southeast most county in the state.  By 22 September, rust has been found in 28 counties and in all but two counties by the end of the season.  The first finds were in fields at the R7 growth stage, but latter rust was found at reproductive stages as early as R3.  Rust has reached damaging levels in a number of fields.  The wide spread occurrence of rust this year was, in part, due to the cooler and wetter than normal weather in August and, especially, in September.  Another factor contributing to the rust epidemic this year is the large number of soybean fields planted late due to wet weather in the spring.  Generally, most of our soybean fields are planted by 15 June, but this year 25% of our fields were planted after 15 June and 5% after 1 July.  These delays in planting along with the weather conducive for rust placed many soybean fields in danger of significant yield loss due to this disease.  It is estimated that at least 600,000 acres have been sprayed with fungicides for control of soybean rust.  It is estimated that 300,000 acres of late soybeans were not sprayed as a direct result of the soybean rust monitoring program.  One thing to note about soybean rust in Arkansas in early October is the impact of night time temperatures on the activity and spread of rust.  Night time temperatures dropped into the mid to high 50’s during the 1st two weeks in October and we noticed that the spread and activity of rust was slowed considerably.

Soybean rust was monitored in 25 soybean sentinel plots and 12 kudzu plots.  Unlike previous years where sentinel plots consisted of several cultivars of different maturities planted before the production fields, sentinel plots this year were portions of early planted production fields.  As those fields matured, rust was monitored in sentinel plots in later planted fields.  This change in sentinel plot establishment was due to budget restraints.  First finds of soybean rust in a county came from mobile scouting efforts (about 75% of the affected counties) with rust only later found in sentinel plots.  Rust was not found in any of the kudzu plots until late september.  As spread, growers, county agents and consultants sent more samples than earlier in the year helping to give a more complete picture of rust distribution in the state.  There were 991 samples have been assayed for soybean rust in the plant disease clinic so far this season.  To aid county extension agents in sampling, a sampling kit consisting of sampling bags, a hand lens, an assessment guide, and other materials needed for sampling was sent to about 30 agents this year.  These kits were funded by the Arkansas Soybean Promotion Board.  Immunological strips were not included in these kits this year, but are being used in the clinic.

Soybean rust is being assessed in over 30 foliar fungicide trials.  The most useful data on rust control is expected to come from the late planted tests.  Arkansas is also participating with Scott Isard on a spore trapping project maintaining two spore trapping stations.

Information about soybean rust has been communicated in a number of ways.  In the spring, grower meetings in soybean producing counties (about 40) included presentations on soybean rust.  A weekly Soybean Rust Update has gone out this season which includes the current status of rust in the state, assessment guide for the need to use a foliar fungicide and a list of the recommended fungicides and application rates.  These updates have been sent by e-mail, text message, phone hotline and regular mail.  Information about the current status of soybean rust has also been provided in newspaper articles and interviews on television and radio.  A survey of growers is being conducted to determine how many acres were treated with foliar fungicides.

COLORADO AND LEGUME ipmPIPE SUMMARY (Submitted by: Howard Schwartz, Colorado State Univeristy)

The goal of the sentinel plot component of the NCERA208 Project and National Legume Risk Management Tool Development Project (PIPE) is to provide useful information for legume pest management through a national network of plots that are monitored for legume pests with an emphasis upon soybean rust (SBR).  All states in the network monitored plots during the growing season, and some southern states also monitored “early sentinels” to determine overwintering success of SBR.  Non-soybean hosts including other legumes (e.g., common bean, cowpea, lima bean, lentil, chickpea, field pea) and kudzu were planted in sentinel plots. Each sentinel plot was monitored over the course of the growing season for approximately 12 weeks.  Colorado State University coordinated the network of sentinel plots (3 to 5 in each state, and fewer in each province) located in the western U.S. (Arizona, California, Colorado, Idaho, Montana, New Mexico, Oregon, Washington, Wyoming) and Canada (Alberta, Manitoba, Saskatchewan); and South Dakota State University coordinated the network of 15 eastern states.  The Arizona specialist also established 5 dry bean monitoring plots with a colleague in the Sonora, Mexico region.  The State/Provincial Coordinator: (1) confirmed involvement of local cooperators and provided diagnostic training; (2) established linkage with the State Diagnostician (National Plant Diagnostic Network contact) to share primary pest information on Soybean Rust generated by the Sentinel Plot and/or other activities during the season; and (3) established linkage with the USDA/CSREES Soybean Rust Web Site and protocol to access resources and upload weekly survey data that was then made available to the public at http://sbrusa.net/.  During 2009, the western network of more than 30 Sentinel Plot specialists and observers monitored more than 50 legume (primarily common bean or Phaseolus vulgaris) plots in the western region of North America from May to September for SBR.  There were no suspicious samples of soybean rust detected in any Sentinel Plot or commercial field of legume in the western region during 2009.  Monitoring on legume crops during 2009 continued to scout for other priority legume diseases and pests such as white mold, common bacterial blight, Ascochyta leaf spot (of chickpea and lentil), viruses, Mexican bean beetle and soybean and other bean aphids.  More outreach efforts were made available by providing public access to the Legume ipmPIPE at http://legume.ipmpipe.org 

Impact 

Monitoring of Sentinel Plots in western states and provinces of North America did not detect any suspicious outbreak of soybean rust on legume crops that included soybean, common bean, chickpea, lentils and field pea during 2009.  This contributed valuable information to the national program involved with monitoring the outbreak and movement of the fungus in southeastern and now Midwestern states.  Timely reporting in the west also allowed pest management specialists to advise crop consultants and growers regarding disease status and threat.  As a result, 225,000 acres of common bean grown in Colorado (75,000 acres), Idaho (75,000 acres), Oregon (10,000 acres), Washington (30,000 acres) and other western states (35,000 acres) were not sprayed needlessly with a preventive fungicide which provided economic benefits to growers and reduced chemical exposure to the environment and food supply.
Publications and Outreach

Schwartz, H. F., Langham, M.A.C., Golod, J., Tolin, S.A., LaForest, J., and Cardwell, K.F.   2009.  Legume ipmPIPE – The next evolution of web-based interactive tools for disease management and extension outreach.  APSnet - http://www.apsnet.org/online/feature/ipmPIPE/
Schwartz, H. F., Langham, M.A.C., Tolin, S.A., Golod, J., LaForest, J., and Cardwell, K.F.  2009.  ipmPIPE: Legume PIPE new option for generating, summarizing, and disseminating real-time pest data to stakeholders.  APS Annual Meeting, Aug. 1-5, 2009, Portland, OR, S167, invited Oral Presentation.

Legume ipmPIPE Diagnostic Pocket Series (2 page diagnostic cards): http://legume.ipmpipe.org/cgi-bin/sbr/public.cgi
Schwartz, H.F. et al., 2009. Bacterial Brown Spot; Bacterial Wilt; Common Bacterial Blight; Halo Blight; White Mold; Root Rots; Common Rust; and Legume Insect Pests.
5 extension talks on soybean rust management and the legume disease monitoring project were presented to more than 500 legume growers and crop consultants in Colorado.  An article was also published in a regional newsletter, Colorado Bean News (Vol. 22, Issue 1) @ www.csuag.com/cbn, circulated to nearly 2000 readers in the region.

FLORIDA (Submitted by: Jim Marois, U of Florida)

Objective 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;

Over 30 kudzu and soybean sentinel plots were monitored throughout the season. Initially kudzu sites in south Florida were negative, in contrast to previous years, due to a late frost.  In general. kudzu and soybean sites in north Florida became positive a little bit earlier than previous years, following a trend of earlier infections each year since 2005 monitoring began.  

Objective 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;

Over 70 fungicide trials were conducted in Florida. Disease pressure was high and yield effects are expected in the trials. Again, the triazols did an excellent job at controlling disease if applied very early or before the epidemic began. The stobilurines did a very good job as well.

Objective 3. Provide forums for meetings to exchange and share research data among the land grant participants and with industry and commodity groups; 

We conducted 1 1.5 day rust class for a total of over 110 participants, including the NCSRP board, and hosted the NCERA 208 meetings of 40 people which include a field tour of the NFREC research.  

Objective 4. Develop educational materials for identification and management of soybean rust in the U.S.

Impacts:

Although disease pressure was high, no growers suffered significant yield loss that we are aware of, with most closely following our recommended management guidelines that were updated at least weekly during the season on the ipmPIPE.
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Young, H. M., Marois, J. J., Wright, D. L., Narvaez, D. F., and O’Brien, G. K.  2009.  Epidemiology of soybean rust (Phakopsora pachyrhizi) in soybean (Glycine max) in sentinel plots in Florida.  Phytopathology 99:S148.

Young, H. M., Marois, J. J., Wright, D. L., Narvaez, D. F.  2009.  Epidemiology of soybean rust (Phakopsora pachyrhizi) in soybean (Glycine max) sentinel plots in Florida.  Florida Phytopathological Society and APS Caribbean Division May 16-19, 2009, Orlando, FL.

ILLINOIS (Submitted by: Carl A. Bradley (U of Illinois) and Glen Hartman, USDA-ARS, University of Illinois)

Illinois Accomplishments for Objective 1
Sentinel plot and mobile monitoring.  A total of 28 sentinel plots were established on soybean throughout Illinois in 2009.  Leaflets were collected weekly from these sentinel plots and submitted to the University of Illinois Plant Clinic where they were evaluated for diseases.  Disease data were uploaded onto the Soybean Rust PIPE website.  When soybean rust was progressing closer to Illinois, mobile monitoring was initiated.  Beginning in October, soybean was found in both established sentinel plots and mobile scouting plots.  In total, soybean rust was confirmed in 19 counties (Alexander, Cass, Franklin, Gallatin, Hamilton, Hardin, Jackson, Johnson, Massac, McDonough, Perry, Pope, Pulaski, Randolph, Saline, Union, Washington, White, and Williamson).  In addition, soybean rust was confirmed on kudzu in Illinois for the first time in 2009. 

Spore trapping. Spore trapping efforts using passive traps were placed in AK (2), FL (1), IL (2), IO (2), IN (1), KY (1), LA (2), MN (1), MS (4), MO (2), TN (1), and TX (2); and then an additional eight counties in IL. One rainwater-filtering trap also was placed in IL. PCR assays were used to confirm the presence of P. pachyrhizi in these collections.  Information from these traps is being used to compare to reports of incidence on plants using a modeling approach to predict rust outbreaks.

Illinois Accomplishments for Objective 2  

Host resistance. Screening and breeding for resistance to soybean rust is an on-going effort.   Several papers were published on interactions of soybean genotype by pathogen isolates.   

Pathogen collection.  A collection of isolates from 2006 to 2009 has been purified and maintained at the National Soybean Research Center.  These isolates have been used for screening germplasm and segregating populations, and have been used for molecular characterization of the pathogen based on SSR markers.    

Illinois Accomplishments for Objective 4
Soybean Rust Education efforts in Illinois.  University of Illinois Extension newsletter articles were written about the identification, spread, and risk of soybean rust to Illinois growers.  Several presentations were given during the winter meeting season and during the summer field day tours that presented information on soybean rust. 

Publications:

Peer reviewed journal articles for 2009:

Chakraborty, N., J. Curley, R.D. Frederick, D.L. Hyten, R.L. Nelson, G.L. Hartman, and B.W. Diers. 2009. Mapping and confirmation of a new allele at Rpp1 from soybean PI 504538A conferring RB lesion type resistance to soybean rust. Crop Science 49:783-790.

Cui, D., Q. Zhang, M. Li, Y. Zhao, and G.L. Hartman. 2009. Detection of soybean rust using a multispectral image sensor. Sens. Instrum. Food Qual. Saf. or Sens. & Instrumen. Food Qual. DOI 10.1007/s11694-009-9070-8.

Hartman, G.L., and J.S. Haudenshield. 2009. Movement of Phakopsora pachyrhizi (soybean rust) urediniospores by non-conventional means. European Journal of Plant Pathology 123:225-228.

Mueller, T.A., M.R. Miles, W. Morel, J.J. Marios, D.L. Wright, R.C. Kemerait, C. Levy, and G.L. Hartman. 2009. Effect of fungicide and timing of application on soybean rust severity and yield. Plant Disease 93:243-248.

Paul, C., and G.L. Hartman. 2009. Sources of soybean rust resistance challenged with single-spored isolates of Phakopsora pachyrhizi collected from the USA. Crop Science 49:1781-1785.

Pham, T.A., M.R. Miles, R.D. Frederick, C.B. Hill, and G.L. Hartman. 2009. Differential responses of resistant soybean genotypes to ten isolates of Phakopsora pachyrhizi. Plant Disease 93:224-228.

Twizeyimana, M., P.S. Ojiambo, K. Sonder, T. Ikotun, G.L. Hartman, and R. Bandyopadhyay. 2009. Pathogenic variation of Phakopsora pachyrhizi infecting soybean in Nigeria. Phytopathology 99:353-361.

Extension articles for 2009:

Bradley, C. A. 2009. Get to know the common foliar diseases of soybean. University of Illinois Pest Management and Crop Development Bulletin, Issue no. 19.

Bradley, C. A. 2009. Soybean disease update. University of Illinois Pest Management and Crop Development Bulletin, Issue no. 21.

Bradley, C. A. 2009. Soybean rust confirmed in thirteen counties so far in 2009. University of Illinois Pest Management and Crop Development Bulletin, Issue no. 23.

Extension presentations for 2009:
Bradley, C. A. 2009. Fungicide use on corn and soybean. Northern Illinois Farm Show. DeKalb, IL, January 8.

Bradley, C. A. 2009. Managing corn and soybean diseases with fungicides. University of Illinois Corn and Soybean Classics Meeting Series. Mt. Vernon, Champaign, Bloomington, Springfield, Moline, and Malta, IL, January.

Bradley, C. A. 2009. Managing corn, soybean, and wheat diseases with fungicides. University of Illinois Crop Management Conference Meeting Series. Mt. Vernon, Champaign, Jacksonville, and Malta, IL, February. 

Bradley, C. A. 2009. Managing corn, soybean, and wheat diseases with fungicides. University of Illinois Field Day. Ewing, IL, June 11.

Bradley, C. A. 2009. Effect of foliar and seed treatment fungicides on soybean disease control and yield. Illinois Soybean Association Summer Research Forum. Champaign, IL, July 14.

Bradley, C. A. 2009. Managing corn, soybean, and wheat diseases with fungicides. University of Illinois Field Day. Brownstown, IL, July 30.

Bradley, C. A. 2009. Managing corn and soybean diseases with fungicides. University of Illinois Crop Training Center. Shabbona, IL, August 11, 2009.

Bradley, C. A. 2009. Managing corn and soybean diseases with fungicides. University of Illinois Field Day. Perry, IL, August 19, 2009.

Bradley, C. A. 2009. Managing corn and soybean diseases with fungicides. University of Illinois Field Day. Monmouth, IL, August 20, 2009.

INDIANA (Submitted by Kirsten Wise, Purdue University)

Sentinel plots and mobile scouting:

Indiana established 12 soybean sentinel plots throughout the state in 2009.  Locations were sampled by Purdue Extension and research personnel and examined weekly for presence of soybean rust.  Additional mobile scouting occurred in southern Indiana in September and October.  This additional mobile scouting effort led to the detection of soybean rust in Posey County in late September of 2009.  All data collected from sentinel plot samples was uploaded to the UDSA ipmPIPE website to aid in development of epidemiological models.   

A rainwater filtration spore trap was placed in Posey County, IN, and passive spore trapping was established in Knox county IN, in collaboration with Glen Hartman and Les Szabo. These traps were monitored weekly using visual or PCR techniques to identify presence of Phakopsora pachyrhizi.


Impact: 

A variety of methods have been utilized to educate and inform Indiana growers about movement, development and risk of soybean rust in 2009.  Weekly to bi-weekly updates on the development of soybean rust are posted on the Purdue Plant and Pest Diagnostic laboratory website (http://www.ppdl.purdue.edu/PPDL/SBR/SBR_IN_update.html), and also recorded on a toll-free hotline.  The hotline is operational from June through October.  In 2009, the Indiana soybean disease update list serve was created to enhance dissemination of information about soybean rust and other soybean diseases.  Producers can subscribe via: https://lists.purdue.edu/mailman/listinfo/indiana-soybean-update. This email alert service will provide convenient and timely updates on soybean disease monitoring in Indiana, and also provide information on spray applications if soybean rust were to reach Indiana at a critical time during the growing season.
Additional updates and articles on soybean rust risk and development are published throughout the growing season in the Purdue Pest and Crop Newsletter (http://extension.entm.purdue.edu/pestcrop/2009/index.html), and posted on the Purdue Agronomy Chat ‘n Chew Café website (http://www.agry.purdue.edu/ext/corn/cafe/).  

Soybean rust was also discussed in 53 extension meetings and field days throughout the state in 2009.  These meetings were attended by approximately 2,350 people.   

Extension Publications: 

Wise, K. 2009. Field Crop Diseases Recap for 2009 and Forecast for 2009. Purdue Pest and Crop Newsletter. Issue 1, March 6th, 2009.

Wise, K. 2009. Soybean rust forecast for 2009. Purdue Pest and Crop Newsletter. Issue 4, April 24th, 2009.

Wise, K. 2009. Soybean rust update. Purdue Pest and Crop Newsletter. Issue 4, July 17th, 2009.

Wise, K. 2009. Soybean rust update. Purdue Pest and Crop Newsletter. Issue 21, August 21, 2009.

IOWA (Submitted by: XB Yang, Iowa State University)

Iowa activities on soybean rust are in two aspects.   The first is disease monitoring.    Iowa sentinel plots were established early in the season throughout Iowa in production fields or research farms.  Disease monitoring efforts were made in weekly base by periodically sampling soybean plants. No soybean rust has been found during the growing season.

The second activity is disease forecasting funded by Iowa Soybean Association.  The objective was to provide weekly outlooks to soybean industry and university extension. We started weekly soybean rust forecasts at end of April.   These predicted outlooks show that the extent of disease northward movements this year was similar to or slightly less than the previous seasons by the end of August. There was generally limited rust activity in the Gulf Coast in summer. Our forecast correctly predicted the northward movement to and establishment of soybean rust in  Arkansas and northern Mississippi.   Higher than normal spread of soybean rust in fall was 

also predicted for some southern states.

KANSAS (Submitted by: Doug Jardine, Kansas State University)

Kansas has 19 soybean rust sentinel plots and 3 dry bean sentinel plots in 2009.  Two of these plots also serve as soybean aphid monitoring plots.  

County Extension agents serve as scouts for all but three sites. Those three are monitored by a research agronomist. Scouts have dissecting microscopes available to them to aid in scouting.

No rust was detected in Kansas as of September 21, 2009.  As of this date however, there are 8 counties in southeast Kansas (Cherokee, Labette, Crawford, Montgomery, Chautauqua, Wilson, Neosho and Bourbon Counties) that are in a wait situation according to the SBR Activity Ensemble map.  The nearest confirmed rust is in Yell County, Arkansas, approximately 120 nautical miles from the most southeastern point of Kansas. Soybean aphids are being found in low numbers at many of the plots.  

The crop is somewhat behind the five-year average for maturity and there continues to be a significant number of acres of late and double-cropped soybeans so that scouting, at least in southeast Kansas, will likely continue until the first freeze.  

Frogeye leaf spot was severe in many fields in northeast Kansas, and many fields received fungicide applications to control this disease as well as brown spot.  Some fields received R5 applications of fungicides to manage Phomopsis pod and stem blight, Cercospora blight and anthracnose.

To assist growers in making spray decisions, a spray calculator is available on the web.  Growers can input their expected yield, expected yield savings from spraying, selling price and chemical and application costs to determine if spraying is likely to be profitable.  The calculator can be found at: http://www.agmanager.info/crops/prodecon/decision/CropSpray.swf
Soybean fungicide trials are being conducted at Scandia, Manhattan and Columbus, KS. Results of the trials will not be available until later in the year.

KENTUCKY (Submitted by: Donald Hershman, U of Kentucky)

Kentucky fully participated in all of NCERA 208’s major objectives, as follows:

1) To develop and implement a coordinated soybean rust survey and monitoring system based on identifying overwintering inoculum sources and the host range of this pathogen.

Kentucky was an integral part of the 2009 SBR monitoring effort in the U.S. We monitored 18 soybean plots and two kudzu patches in widely dispersed locations, on a weekly basis from May to the end of October. We also participated in a spore trapping project in cooperation with Dr. Scott Isard and Glen Hartman.  D. Hershman served as coordinator for the southern SBR Sentinel Network and moderated network teleconference calls every other week from February through mid-October. D. Hershman facilitated discussion and decisions regarding 2010 SBR monitoring activities.  D. Hershman represented the interests of the soybean rust community on the Steering Committee of the ipmPIPE.

2) To 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.

Kentucky uploaded SBR monitoring data throughout the season and this was “fed” into predictive models for SBR. A foliar fungicide study was conducted at Princeton, KY. SBR was not identified in the test, but data will still be valuable as a means of assessing the impact of treatment for control of other foliar, pod and stem diseases.

3) To provide forums for meetings to exchange and share research data among the land grant participants and with industry and commodity groups.

Kentucky participated in the NCERA 208 annual meeting, which was held September 23-24 in Quincy, FL. D. Hershman is on planning committee for the 2009 National Soybean Rust Symposium held in December in New Orleans, LA.

4) To develop educational materials for identification and management of soybean rust in the U.S.

D. Hershman maintained a KY Soybean Rust website, a toll-free SBR hotline (updated weekly during the season), developed blog and twitter updates, and maintained two SBR listservs which greatly enhanced communication among SBR scientists. 

Drs Saratha Kumudini (UK. Dept of Plant and Soil Sciences) and D. Hershman are working on refinement of a research-based yield loss prediction tool that will be used by southern soybean producers to make economical fungicide spray decisions for SBR management. S. Kumudini is spear-heading the development of a web-based tool that will be made available to soybean producers during 2010. D. Hershman is serving as the primary liaison with research and extension specialists in other states.

LOUISIANA (Submitted by: Raymond W. Schneider, Louisiana State University)

Accomplishments:

Update on current research projects:

1.  Spore monitoring.  We continued to monitor spore deposition in Baton Rouge as part of a larger multi-state effort.  The electrostatic spore sampler that was developed as part of this project was improved substantially.  This device captured spores several weeks in advance of the passive traps, which were assayed by Glen Hartman and his group.  In addition, we developed a protocol for immunofluorescent (IF) microscopic assays of the capture medium, which allowed us to detect single spores.  IF microscopy is very inexpensive, provided that a fluorescence microscope is available, and many samples can be processed simultaneously.

2.  Time of infection.  We expanded our work from two previous years in which we applied several fungicides at different times during the growing season beginning at mid-vegetative growth stages.  In addition, leaves were sampled for qPCR assays to monitor for latent infection.  This follows up on results from 2008 in which we showed that infection apparently occurs at R1 or earlier even though symptoms may not be apparent for 6 weeks or longer (mid R5).  We confirmed our findings from 2008 in which a single late V-stage application of several fungicides, most notably triazoles, provided season long disease control.  These treatments were at least as efficacious as one or two applications beginning at R3.  Disease severity and incidence were measured in these plots on a regular basis, and yield data will be useful in verifying the yield loss model and tool described by D. Hershman and S. Kumudini.

3.  Disease management with chloride.  Again in 2009 we conducted and expanded our work with preplant applications of chloride in the form of CaCl2 and KCl.  We have already determined that the counter cations (Ca and K) are not the responsible agents.  In addition, we expanded our work with foliar applications of Mn and B.  We should now be able to describe tissue concentrations of Cl associated with disease suppression.  These cultural treatments do not control the disease, they merely delay onset and reduce disease progress, but disease severity at the end of the season is equivalent across all treatments.  It is anticipated that this means of disease management may be useful when disease pressure is not too high, and in more severe cases it may allow producers to use only one fungicide application for an economic return.

4.  Determination of fungicide baseline concentrations.  We developed a protocol for assessing sensitivity of spores of Phakopsora pachyrhizi to several fungicides.  Experiments are being repeated at this writing, but it is clear that we will be able to quickly assess extant populations of the rust pathogen for shifts in sensitivity to Topguard, Domark, Quadris and Headline.  Protocols for other fungicides can be readily developed as needed. We will be prepared in 2010 to receive samples from contributors throughout the U.S. as part of a nationwide effort to monitor for development of fungicide resistance for the most commonly used materials.

5.  Possible biological control agent.  We identified a unique mycoparasitic fungus that has been found only in uredinia.  It colonizes uredinia of other rusts following inoculation, but to date it is unique to soybean rust urediniospores.  Many detailed studies are in progress or nearing completion in which we investigated the infection process using fluorescence and confocal microscopy.  Briefly, infected uredinia produce fewer urediniospores, and the spores themselves are infected and have lower germination rates than noninfected controls.  Field studies are currently in progress to determine if the mycoparasite can be applied and if uredinia become colonized following inoculations.

6.  Fungicide efficacy.  We evaluated many fungicides for efficacy following single applications at late V stages/R1.  Most materials provided acceptable levels of disease control in these tests in which disease incidence and severity were very high.  These studies also will be useful in verifying the yield loss tool as described in section 2 above.

7.  Yield loss response across maturity groups.  Twenty varieties were evaluated for yield loss as related to time of disease onset, incidence and severity by comparing yields in fungicide-treated and control plots.  Data have not yet been analyzed, but these results too will be useful in validating the yield loss tool.

MARYLAND (Submitted by: Arv Grybauskas, U of Maryland)

Cooperators: Karen Rane, Director University of Maryland Plant Diagnostic Clinic; Ben Beale, St. Mary’s County Extension; Laura Hunsberger, Worcester County Extension; Jim Lewis, Caroline County Extension; and Jeff Semler, Washington County Extension

State Accomplishments for NCERA 208 four objectives:

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:
We established four soybean rust sentinel plots on University of Maryland research farms and scouted an additional two commercial soybean fields in Caroline and St. Mary’s counties for a total of six sentinel sites. We changed our scouting and monitoring of sentinel sites by involving county Extension personnel, who scouted, sentinel plots or commercial fields in select counties representative of the state production regions. Samples were then sent to the Plant Diagnostic Clinic for incubation and evaluation. Coordination and communication of results to IPMPIPE and statewide was done by Arv Grybauskas, the Extension plant pathologist with soybean responsibilities. In prior years we hired student scouts and ran samples through the field crop pathology lab. It was determined that the most likely period when soybean rust could become an issue in Maryland (late-August through harvest) was difficult to scout with student scouts as their time commitments were more limited by academic activities. Note that the only case of soybean rust to date in the Maryland / Delaware region occurred late last season

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:

Since soybean rust is only likely to occur in Maryland under unusual circumstances and predominantly late in the growing season, no direct research on soybean rust management is conducted. Field fungicide trials are conducted, however, with an objective that includes effects on soybean rust should it occur and late applications if a threat exists, while primarily targeting foliar diseases that are more likely to occur and cause losses. Also fungicide trials are being conducted under rotation/tillage combinations to minimize disease risk to test for other fungicidal “benefits”.

3. Provide forums for meetings to exchange and share research data among the land grant participants and with industry and commodity groups.
Soybean rust and its management continue to be a topic at local Extension meetings and field days in Maryland. There were eight in-state presentations since January 2009 that included coverage of soybean rust.

4. Develop educational materials for identification and management of soybean rust in the U.S.
The Pest Management Recommendations for Field Crops, University of Maryland Extension Bulletin 237, was revised for print and on-line in 2009. It includes the state specific management recommendations that are also available on-line through the PIPE website.

MICHIGAN (Submitted by: Martin Chilvers and Janette Jacobs, Michigan State University)

Project Personnel: Martin Chilvers, Janette Jacobs, Jan Byrne and Ray Hammerschmidt. Department of Plant Pathology, Michigan State University, East Lansing, MI

Cooperators: Michigan State University Plant Disease Diagnostic Clinic, National Plant Diagnostic Network 

Michigan contributions toward committee objectives:

1) To develop and implement a coordinated soybean rust survey and monitoring system based on identifying overwintering inoculum sources and the host range of this pathogen.

Scouting for soybean rust was conducted across 28 counties in Michigan and results were posted to the national SBR-PIPE website. No rust was found in Michigan during 2009.

2) To 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.
In the absence of rust observations and the predicted low risk a recommendation to not apply rust fungicides was made. The absence of rust precluded research trials.

3) To provide forums for meetings to exchange and share research data among the land grant participants and with industry and commodity groups.

Soybean rust scouting, epidemiology and management were discussed at field days and during scouting activities around Michigan. Soybean rust and fungicide educational materials were distributed at field days and during soybean and legume scouting activities.

4) To develop educational materials for identification and management of soybean rust in the U.S. 
Data from soybean rust scouting activities in Michigan for 2009 were entered into the national SBR-PIPE website.

MINNESOTA (Submitted by: Dean Malvick and Jim Kurle, University of Minnesota)
Accomplishments (Provide information for NCERA 208's four objectives): 

A) 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.

Seven soybean sentinel plots were monitored in Minnesota during the 2009 growing season. Leaf samples were collected weekly for a period of eight weeks (6/09-8/09) from each plot. The samples were overnight shipped the same day they were collected, to the University of MN where they were examined and then incubated. Initial examination of the samples was done visually and then under a 3x magnifying  lens.  After incubation, the samples were carefully examined using a stereo microscope under high magnification. Soybean rust was not detected in any sample.  In 2009, Soybean diseases identified on samples included:  Alternaria, Bacterial Blight, Fusarium, Powdery Mildew and Septoria. Less Bacterial Blight than in previous years was noted and increased presence of Septoria Leaf Spot was seen.

2. Identify and evaluate the best disease management strategies forsoybean rust in the U.S. including host resistance, fungicide application, cultural measures, and predictive models based on sound epidemiological research.

Fungicide trials were conducted to determine the effects of several different active ingredients on other foliar and stem diseases and on yield in the absence of soybean rust.  
To assist in timely disease management and in reduction in the use of fungicides, an integrated atmospheric model for predicting the risk of the occurrence of soybean rust in Minnesota was developed, tested, and placed in operation. The model includes a long-range atmospheric spore transport and deposition module coupled to a leaf wetness module required for spore germination.
3. Provide forums for meetings to exchange and share research data among

the land grant participants and with industry and commodity groups. 

4. Develop educational materials for identification and management of

soybean rust in the U.S.

B) Impacts:
Reduce fungicide use, reduce concern about soybean rust, and increase the efficiency of crop scouting efforts by demonstrating that there was no great need to scout for soybean rust.

C) Publications: 

i. Peer reviewed journal articles.
Morales, M.J.Y., Martinez, M.A., Malvick, D.M., Kurle, J.E., Floyd, C.M., and Krupa, S.V. Soybean Rust (Phakopsora pachyrhizi) Detected in the state of Campeche on the Yucatan Peninsula, Mexico. Plant Disease. 93.847.

Tao, Z., Malvick, D.,  Claybrooke, R., Floyd, C., Bernacchi, C., Spoden, G., Kurle, J., Gay, D., Bowersox, V., Krupa, S. Predicting the risk of soybean rust in Minnesota. Published online 14 June 2009. DOI 10.1007/s00484-009-0239-y
iii. Extension:

Short presentations given at Minnesota extension meetings to agricultural professionals and producers.

MISSISSIPPI (Submitted by: Tom Allen, Mississippi State)
Accomplishments for Objective 1:

1) In 2009, soybean rust was detected in all 82 counties (7 kudzu, 75 soybean) within MS.  This is the highest number of positives ever recorded for the state.  As a historical perspective 26 counties were positive in 2007, and 79 were positive in 2008.  

2) A total of 22 soybean sentinel plots were planted throughout the state of MS, specifically in: Adams, Amite, Bolivar, Claiborne, Coahoma, DeSoto, Greene, Hinds, Issaquena, Jackson, Lee, Monroe, Newton, Noxubee, Pearl River, Pike, Stone, Tishominogo, Walthall, Warren, Washington, and Wayne counties.  One additional plot was planted in Wilkinson County in the southwestern corner of the state but this was lost due to the Mississippi River flooding in the spring.  Planted soybean sentinel plots included an early maturity group (MG) IV, a late MG IV, a mid MG V, and a MG VII.  In addition to the weekly scouting of sentinel plots, approximately 900 unique locations that included commercial soybean fields and kudzu sites were scouted throughout the state.  

3) The state specialist and retired emeritus plant pathologist contributed regularly to the national and state commentaries.

Accomplishments for Objective 2:

1) Fungicide efficacy trials were implemented at several locations in and around the experiment station in Stoneville, MS.  However, due to inclement weather no yield was able to be harvested due to the overall level of rotting that occurred in the soybean crop in 2009.  This was a widespread issue in Mississippi in 2009.

Accomplishments for Objective 4:

Abstracts:

Allen, T. W., Moore, W. F., Milling, A. R., Broome, M. L., and Bridgers, J. 2009. 2009 soybean rust monitoring in Mississippi. 2009 National Soybean Rust Symposium. December 9-11, 2009. New Orleans, Louisiana. 

Allen, T. W., Bonde, M. R., Moore, W. F., Milling, A. R., Broome, M. L., and Bridgers, J. 2009. Tracking soybean rust susceptible kudzu in Mississippi. 2009 National Soybean Rust Symposium. December 9-11, 2009. New Orleans, Louisiana.  

Peer reviewed journal articles:
Bradley, C. A., Horn, V., Allen, T. W., Dorrance, A. E., Dunphy, J., Giesler, L. J., Hershman, D. E., Hollier, C. A., and Wrather, J. A. 2010. Evaluation of the Soybean Rust Pest Information Platform for Extension and Education (PIPE) public website’s impact on Certified Crop Advisers. Plant Health Progress (submitted for review).

MISSOURI (Submitted by: Laura Sweets, U of Missouri)
2009 Sentinel Plot Monitoring:

For the 2009 season, the soybean rust sentinel plot monitoring program was coordinated by Dr. Allen Wrather, University of Missouri Delta Research Center, Portageville, MO.  Due to the reduction in funds for sentinel plot monitoring the number of sentinel plots in Missouri was decreased for the 2009 season.  Soybean leaf samples from eight fields in Missouri (four in southeast Missouri and four in southwest Missouri) collected from mid-August to mid-October 2009, were examined for soybean rust.  If rust had developed in or near Missouri by early September, cooperators from central Missouri had agreed to collect and submit samples for examination.  The objective was to detect soybean rust when it first started to develop in Missouri soybean fields so farmers could be warned about the presence of rust.  Once the disease was detected, an all-out alert would have been issued to farmers in the area of detection using radio and other media.  In addition to the sentinel plots, Missouri farmers and crop consultants could have soybean leaves examined for rust at the University of Missouri Plant Diagnostic Clinic.  
2009 Soybean Rust Detections and Recommendations:

Soybean rust was found on leaves from fields in Butler, New Madrid, Pemiscot and Dunklin Counties on September 18 and on leaves from fields in Mississippi County on September 23.  Later soybean rust was also detected on leaves from fields in Scott County.  Many of the leaves examined from south New Madrid, Dunklin, and Pemiscot Counties had high numbers of very fresh rust pustules which were producing abundant spores.  There were very few pustules on leaves examined from fields in Butler, north New Madrid, and Mississippi Counties.  It is assumed that the spores which caused the initial infections arrived with the low pressure system that moved across the southern U. S. including south New Madrid, Dunklin and Pemiscot Counties around September 10 to 12.  An alert about the presence of rust was issued to local newspapers, local TV stations, and by phone to the public in southeast Missouri.  At the time that soybean rust was first detected many of the soybean fields in southeast Missouri were at the R6 or later growth stage.  Soybean in southeast Missouri that emerged in late June were near R6 depending on the maturity group of the variety, so the yield of those fields would probably not have been reduced.  However, soybean in this area that emerged in early July were at the R3 to R5 stage of growth depending on the maturity group of the variety planted. Farmers with young soybean plants had to decide if these should be treated with a fungicide for protection against rust, and they needed to consider the growth stage, and potential yield when making this decision.  

NEBRASKA (Submitted by: Loren Giesler, University of Nebraska)

Activities related to soybean rust are coordinated by Dr. Loren Giesler, Extension Plant Pathologist with soybean responsibilities.  In 2009 we have established 26 sentinel plots as part of the national soybean rust monitoring network funded through USDA and the soybean check off.  Nebraska assists this effort by coordinating the check off funded project with Dr. Don Hershman, University of Kentucky.   As of September 23, we have not identified soybean rust in Nebraska.  We have identified many other diseases of soybean in these plots including:  downy mildew, brown spot, frogeye leaf spot, Cercospora blight, bacterial blight, and bacterial pustule.  All observations of soybean rust (all negative) were uploaded to the ipmPIPE website for stakeholder viewing.

We have also conducted foliar efficacy trials with most commonly marketed fungicides.  Results are not completed and plots have not been harvested yet.  These trials have provided us with an excellent opportunity to identify if there is any affect of fungicide application in absence of soybean rust.  In prior years, we have observed mixed results as to the benefit of fungicide application in Nebraska.

NORTH CAROLINA (Submitted by Steve Koenning, NC State University)

1) To develop and implement a coordinated soybean rust survey and monitoring system based on identifying overwintering inoculum sources and the host range of this pathogen.

a. 25 Sentinel plots for detection of soybean rust.  Soybean rust detected in 11 North Carolina Counties in 2009.

2) To 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.

a. One fungicide trials for evaluation of soybean rust management.

3) To provide forums for meetings to exchange and share research data among the land grant participants and with industry and commodity groups.

a. Two extension meetings and CCA training on Asiatic soybean rust.

b. Distributed 500 copies of book “Soybean Rust Management in the Mid-Atlantic Region”.

c. Managed and maintained communication network including 86 County Agents and 200-300 crop consultants.

4) To develop educational materials for identification and management of soybean rust in the U.S.

North Carolina Pest News- Authors S. R. Koenning and E. J. Dunphy

Soybean Rust Update - Volume 24, Number 8, June 5, 2009 

Soybean Rust Update - Volume 24, Number 9, June 12, 2009 

Current Status of Soybean Rust in North America – June 2009 - Volume 24, Number 10, June 19, 2009 

Soybean Rust Summary for North Carolina – Reflections on 2005-2008 - Volume 24, Number 10, June 19, 2009 

Resources for Soybean Rust in 2009 - Volume 24, Number 10, June 19, 2009 

Soybean Rust Update for June 24, 2009 - Volume 24, Number 11, June 26, 2009 

Current Status of Soybean Rust in North America – July 2009 - Volume 24, Number 15, July 24, 2009 

Resources for Soybean Rust in 2009 - Volume 24, Number 15, July 24, 2009 

Current Status of Soybean Rust in North America – August 2009 - Volume 24, Number 17, August 7, 2009 

Soybean Disease Summary for North Carolina - Volume 24, Number 17, August 7, 2009 

Resources for Soybean Rust in 2009 - Volume 24, Number 17, August 7, 2009 

Soybean Rust Update - Volume 24, Number 18, August 14, 2009 

Soybean Rust Update: August 28, 2009 - Volume 24, Number 20, August 28, 2009 

Soybean Rust Update: September 2, 2009 - Volume 24, Number 21, September 4, 2009 
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IMPACT

North Carolina produced soybean on an estimate 1.75 million acres in 2009.  No more than one 10th of this area received applications of fungicides.  Only a few growers may have applied fungicides for soybean rust.  As a result of educational and extension efforts unnecessary fungicide use was minimized in North Carolina in 2009.

OHIO (Submitted by: Anne E. Dorrance, Dennis Mills, Fuyla Baysal Gurel The Ohio State University

No soybean rust infections were detected in Ohio during 2009.  The sentinel plot program was reduced to 10 locations along with coordinated mobile sampling to areas that required additional sampling.

Samples were collected by Extension Educators and crop consultants and submitted to the soybean pathology lab based in Wooster, OH.

In addition to the lab samples, five locations had passive spore traps.  A total of 70 slides were evaluated for the presence of rust spores of which 4 were positive.  Butler County slides collected on August 5 and August 11th and Van Wert on July 29 and August 4.  These finds were followed by extensive mobile scouting along the west side of the state but no subsequent positive infections were found.  Comparisons with predicted movement of spores from the modeling efforts did not coincide with these spore trap findings.  Further studies that explore the reactivity of this antibody with other Phakopsora spp. are needed.  

Additional experiments which examined sample handling and detection limits were completed with one of the soybean rust antibodies.  In addition, monoclonal antibodies were developed to both soybean rust spores as well as recombinant proteins.  These studies 

Publications:

Ivey, M.L.L., Baysal-Gurel, F., Frederick, R., Luster, D., Czarnecki, J., Dorrance, A. and Miller, S.A. 2009. Immunofluorescence assay detection of the soybean rust pathogen. Ohio State University Extension Fact sheet SBR-2-09.  http://ohioline.osu.edu/sbr-fact/pdf/0002.pdf

SOUTH DAKOTA (Submitted by: Lawrence Osborne and Connie Tande, South Dakota State University) 
During the 2009 growing season, 27 sentinel plots at 24 locations were monitored in South Dakota for the presence of Asian soybean rust (Phakopsora pachyrhizi).  These locations extended from the southeast corner of the state, the most probable location for soybean rust occurrence in the state, to north-central SD, where risk of disease is lower. The sites were selected to ensure good representation of eco-zones present in the state. Three of the sentinel locations were planted to legumes hosts other than soybean (pea or dry edible bean). Three locations (southeastern part of SD) had multiple maturity groups (MG) to extend monitoring at the highest risk locations, all other sites had one MG. Plots were monitored and sampled weekly by Extension Educators from R1 stage through R6 or R7 stages. Leaf samples were shipped overnight to the SDSU Plant Diagnostic Laboratory for incubation and processing. After 48 hours room temperature incubation, each sample was visually examined for ASR or look-alikes.   Potential positives were checked using  a immunostrip assay for P. pachyrhizi, though no positive immunostrip reactions were noted.  Pertinent weather data was recorded using portable logging devices at each sentinel location.

A total of 237 one-hundred leaf samples were received from late June through late September. None were positive for ASR. Several other important soybean or legume diseases were surveyed and detected including bean pod mottle virus, soybean mosaic virus, Ascochyta blight (peas) and Fusarium wilt. Widespread diseases in 2009 were: bacterial blight, Septoria brown spot, Cercospora leaf blight, and bacterial pustule.  Tobacco ringspot virus was detected at 4 locations as was downy mildew.  Funding was received to cover expenses of  13 of the 24 soybean sentinel plot locations.

TENNESSEE (Submitted by:  Melvin A. Newman, Angela McClure and Beth Long, University of Tennessee)

Accomplishments:

1.  In 2009, we had 15 sentinel plots across the state.  We started sampling the sentinel plots June 16 th due to the lateness of the planting window for soybeans this year. Plots were scouted and samples were mailed or hand-carried to our lab in Jackson for diagnosis each week though out the season.  Our first positive sample came from Shelby Co. (Memphis area) on Sept. 4.  Along with extra surveys, a total of 44 counties were finally counted as positive for soybean rust as of Nov. 10, 2009.  Mobile plots were a big part of our SBR surveillance network.  If time would have allowed, I am sure that all 95 counties in Tennessee could have been turned positive.

2. Two types of spore traps were used to monitor rust spore movement.  We set up both the water trap and the wind trap at the West Tennessee Research and Education Center at Jackson.  Results from both traps were positive for SBR during the season.

3. A Soybean Disease field day was held at the Research and Education Center at Milan (RECM) Tennessee on Sept. 9, 2009.  Approximately 250 producers and county agents attended the 12 presentations on diseases, SBR, weeds and insects.  It was centered around our variety and fungicide test plots.  Dr. Cliff Coker came from the Univ. of Arkansas to give an update on SBR.

4. After soybean rust had been discovered at the Jackson Exp. Station, an in-field soybean rust identification training day was held for agents and consultants.  This seemed to go over very well, especially since there was ample rust to see on soybeans.

5. Several e-mails and IPM update articles were sent out to Extension agents and consultants all during the growing season as rust began to move northward.

6. A soybean rust hotline was again maintained this year during the season for all to use.  This was updated each Monday morning after the rust conference call.

7. In-depth, soybean rust in-service training was conducted early in the year for all Extension Agents in soybean growing counties.  During the year almost 600 copies of the Soybean Rust Compendium were distributed

8. Four IPM, in-field, training days were conducted across the state for producers and agents.  SBR was the major disease discussed.  Identification and control were the main topics.

9. Four tests with different maturity groups of soybeans  (84 Roundup varieties and 12 conventional varieties and 10 fungicide trials) were conducted at the RECM.  Results were distributed to agents and growers by Nov. 9, 2009.  Results were also posted on our web site                      ( utcrops.com).

10. Other people in our soybean rust program include members from:  State Dept. of Agriculture, UT Agronomists, UT plant pathologist, Extension Agents, Consultants, Undergraduate students, Research associates and Producers.

VIRGINIA (Submitted by: Pat Phipps,  Erik Stromberg, Steve Rideout, and Elizabeth Bush Polytechnic Institute and State University)

Objective 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.  

Outcome: Established and monitored three Sentinel plots and seven commercial fields for early detection of soybean rust.  Soybean rust (SBR) was confirmed in 15 counties in Virginia in 2009. The first occurrence was detected in the City of Suffolk in leaflet samples collected on September 18. As in previous years, SBR was detected first in the Tidewater Area of Virginia and in counties on the North Carolina border. Subsequent sampling up to November 1 detected SBR throughout the Tidewater Area and north into counties bordering tributaries of the Chesapeake Bay as far north as Northumberland County. A total of 220 samples of leaflets were processed for detection of SBR in 2009 from June 15 to October 30 in laboratories at the Tidewater AREC, Virginia Tech Campus, and the Eastern Shore AREC.  Included were weekly samples from flowering to senescence of leaflets in three sentinel plots and samples collected during periods of high risk in commercial fields. Collectively, sampling efforts were focused in 30 counties of Eastern Virginia where soybean is a major field crop.
Objective 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.
Outcome: Ten fungicide trials were conducted for evaluations in control of common diseases and soybean rust management. Data collection included percentages of leaf area with each disease and leaf senescence in the fall, maturity, yield, seed test weight, and quality.

Objective 3. Provide forums for meetings to exchange and share research data among the land grant participants and with industry and commodity groups. 
Outcome: County and area wide meetings and field tours included talks on detection and control of soybean rust. About 150 copies of the 2008 regional bulletin entitled “Soybean Rust Management in the Mid-Atlantic Region” were distributed. Updates on crop status and disease incidence were posted on the USDA ipmPIPE website (http://sbr.ipmpipe.org/cgi-bin/sbr/public.cgi). Occurrences of soybean rust were posted in 24 to 48 hours of detection in 2009. 

Objective 4. Develop educational materials for identification and management of soybean rust in the U.S. 

Outcome: Results of fungicide trials and sampling fields for early detection of SBR were published on the Virginia Cooperative Extension website at http://pubs.ext.vt.edu/ . In addition, the Virginia Asian Soybean Rust website http://www.ppws.vt.edu/ipm/soybeanrust/index.htm is a comprehensive educational resource for identification and management of soybean rust.

ONTARIO, CANADA (Submitted by: Albert Tenuta, Ontario Ministry of Agriculture, Food and Rural Affairs)

Objective 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.

In 2009, Ontario again participated in the North American Soybean Rust Sentinel Plot Network.  Thirty sentinel plots were established in the province (from Windsor to Ottawa) on soybeans and one kudzu plot (roof of the U of Toronto Botany Department).  In addition other fields are monitored on an on-going basis through either routine scouting or incorporated in other surveys such as the soybean aphid monitoring program.   In 2007, soybean rust was detected in Ontario (Ridgetown) but rust was not detected in 2008 or 2009.

Funding for these soybean rust monitoring activities were provided in part by OMAFRA, AAFC through the Agricultural Adaptation Council's CanAdvance Program and Pest Management Centre, the Ontario Research Development (ORD) program, the Ontario Soybean Growers and the Ontario Soybean Rust Coalition.

Objective 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.

Host Resistance:  For the third year, soybean germplasm lines (1500 in 2007, 900 in 2008 and 650 in 2009) developed through the University of Guelph and Agriculture and Agri-Food Canada breeding programs were evaluated in Quincy, Florida under disease pressure. A small number of lines show promise that new lines resistant to soybean rust will be developed for Ontario and the northern soybean production areas. 

Fungicides:  Fungicide efficacy trials were established in the province in 2009 which supplemented data from a 2007 fungicide trial Ontario conducted in Quincy, FL with the help of the U of Florida.  In this Quincy, FL trial registered fungicides for the Ontario market were tested under disease pressure while in Ontario general disease control and yield was recorded.

Spore Trapping:  In addition to the sentinel plots and mobile scouting efforts, a Canadian soybean rust spore detection network was established in 2007 which processes rainfall and air samples from 9 Ontario sentinel plot locations plus 5 in other provinces (Alberta (1), Saskatchewan (1), Manitoba (1) and Quebec (2)). Rapid screening of the environmental samples collected weekly from all sites was done using a species-specific real-time PCR (qPCR) assay developed by the USDA, and additional confirmatory DNA-based approaches.  Samples were collected weekly by Ontario Ministry of Agriculture, Rood and Rural Affairs (OMAFRA) or Agriculture and Agri-Food Canada (AAFC) staff and sent to Dr. Sarah Hambleton at AAFC in Ottawa for processing.  

Since the network was established, soybean rust spores have routinely been detected in Ontario usually beginning in late June through late September. Viability of these spores however can not be determined based on the qPCR assay utilized.  The Canadian spore detection data has been incorporated into the USDA soybean rust forecasting models.  Most of the broad detection events (large geographical areas) corresponded to storm front events from the US which suggests long distance transport of the spores. 

Objective 3. Provide forums for meetings to exchange and share research data among the land grant participants and with industry and commodity groups. 

Ontario Soybean Rust Coalition: The Ontario Soybean Rust Coalition (OSRC) was established in 2005 and was formed in response to the potential introduction of this new invasive plant disease of soybeans into Ontario and Canada..  Coalition members include: Ontario Ministry of Agriculture, Food and Rural Affairs, Ontario Soybean Growers, University of Guelph, BASF, Dow AgriScience, E.I du Pont Company, Monsanto, Pioneer Hi-Bred Ltd, Syngenta Crop Protection, Syngenta Seeds, and John Deere.  These partners continue to work together to help mitigate the risks associated with Asian Soybean Rust and are providing a “unified” voice on all matters relating to soybean rust.  

Objective 4. Develop educational materials for identification and management of soybean rust in the U.S.

The OSRC has undertaken various activities to prepare producers, extension, consultants and the Ontario soybean industry with the necessary resources and decision support tools to effectively and successfully manage this new invasive plant disease.   Initial activities range from holding Soybean Rust Information Workshops, the production of soybean rust identification and management materials, the development and distribution of “Managing Soybean Rust With Fungicides” Manual, Rust Management Seminars / Field Days, the development/maintenance of a Canadian Soybean Rust web page (http://www.soybean.on.ca/rustinfo.php) and many others. 

Activities undertaken during this reporting period include numerous grower and industry presentations, media publications, and field days.

Outreach and Communication efforts

Asian Soybean Rust communication efforts targeting Ontario soybean producers took multiple approaches: Grower information workshops, publications, rust website, and field days.  All print and electronic communications efforts to date have included acknowledgement of AAC/AAFC as a supporter of rust initiatives.

