NCERA 137

Executive Summary

Group Outputs and Impacts

The NCERA 137 group has allowed for increased networking and productivity.  Recent examples of this include the following:
1) Development of fungicide efficacy tables:  Members of the NCERA 137/208 group in the U.S. and Canada coordinate and collect data on efficacy of currently marketed fungicides for common foliar and seedling diseases of soybean. These data were organized into the first national soybean foliar fungicide efficacy table in 2013, and a soybean seed treatment fungicide efficacy table in 2014. These tables are the first tables of their kind available in North America, and are based on efficacy ratings from national university research trials. The group annually compiles results and ratings, which can be customized for individual state use, and are also published by Purdue Agriculture Communications (BP-160, BP-161, and BP-163). 
Impact:

a. Plant pathologists in 18 states use these tables, which are distributed via Extension meetings, posted on websites, distributed through print and electronic newsletters, and blogs
b. In 2014 the efficacy tables were distributed to or viewed by over 98,000 people.

2) Monitoring emerging and increasing diseases:  Members of NCERA-137 have collectively documented the increase in Frogeye leaf spot, Cercospora leaf blight, and Septoria brown spot, which impact management recommendations and therefore, soybean productivity.  A survey of P. sojae has been completed in a region of the Midwest, which has improved our understanding of this pathogen and its management.  Interactions via NCERA-137 have allowed this survey to continue and expand.
3) Understanding new diseases: We continue to work collectively through multi-state projects to elucidate the effects of Soybean Vein Necrosis Virus on soybean productivity and quality.  Multiple extension and outreach publications have been produced to inform growers and producers of this new virus.
4) Soybean Rust: We continue to monitor soybean rust and develop recommendations for disease management.  A recent publication on the success of the soybean rust monitoring program was published in Plant Disease in 2014.
Individual state reports follow

Alabama
Edward J. Sikora

Production:  
Alabama soybean producers harvested 475,000 acres of soybeans in 2014 with an average yield of 40 bushels per acre. 
Disease Issues:  

The most common diseases observed in 2014 included frogeye leaf spot (FLS), Cercospora leaf blight, and Soybean Vein Necrosis Virus (SVNV).  
Research Highlights:  
SVNV was first found in Alabama in 2012.  In 2013 a multi-year survey was initiated to determine the distribution of the disease in the state.  Results from the first year of the survey found SVNV in 14 new counties with the majority in North Alabama.   In 2014 SVNV was found in an additional 13 counties in the state with many of these in central and south Alabama.   Incidence of the disease within a field was highest in North Alabama with some fields reporting 100% infection.  Disease incidence in central and south Alabama was relatively low compared to the levels in the northern section of the state, but may be on the increase based on the first two years of this study.   

A second project we continued in 2014 was to monitor for strobilurin-resistant strains of FLS.  FLS was a relatively common problem in Alabama in 2014 due to mild weather conditions in June and July.  Leaves with symptoms of the disease were collected from multiple fields during the season and samples were sent to the lab of Dr. Carl Bradley at the University of Illinois for strain identification.  Laboratory results showed that strobilurin-resistant strains of FLS were detected in seven counties in the state bringing the total number of Alabama counties reporting strobilurin-resistant strains of FLS to 10.

Publications

Refereed Publications:

1. Sikora, E. J.  2014.  Kudzu: invasive weed supports the soybean rust pathogen through winter months in Southeastern United States.  Outlooks on Pest Management 25 (2) 175-179. 

2. Sikora, E. J., et al  2014.  A coordinated effort to manage soybean rust in North America: a success story in soybean disease monitoring.  Plant Dis.  
3. Allen, T. W. and E. J. Sikora.  2014.  A Continuing Saga: Soybean Rust in the Continental United States, 2004 to 2013.  Outlooks on Pest Management 25 (2) 167-174.

4. David R. Walker, Donna K. Harris, Zachary R. King, Zenglu Li, H. Roger Boerma, J. Blair Buckley, David B. Weaver, Edward J. Sikora, Emerson R. Shipe, John D. Mueller, James W. Buck,  Raymond W. Schneider, James J. Marois, David L. Wright, and Randall L. Nelson.  2014.  Evaluation of soybean germplasm accessions for resistance to Phakopsora pachyrhizi populations in the southeastern United States, 2009-2012.  Crop Science 54: 1673-1689.  doi:10.2135/cropsci2013.08.0513

Arkansas

Travis Faske

Personnel involved: Travis Faske and John Rupe  

Production: 
In 2014 approximately 3.2 million acres of soybean was planted in Arkansas. The average yield was 50 bu/ac, which is among the highest recorded yield average in Arkansas.   Three producers exceeded the 100 bu/ac yield challenge again in 2014.  Excessive flooding in central part of the state cause many producers to abandon field normally planted in soybean.  

Disease Issues:  

The summer weather conditions were unseasonably cool and comparable to the mid-west, which contributed to higher foliar disease issues north of I-40.  RKN and SCN continue to be our most problematic soybean diseases.  SDS was one of the most common diseases S. of I-40 and FLS N. of I-40.  QoI-resistant FLS was detected in fourteen new counties.  Currently, QoI-R FLS has been detected in counties that would represent 90% of Arkansas’ soybean acreage. There were more bacterial diseases (blight, pustule, and possibly wildfire) than previous years, but most of that was on Edamame not commercial soybean production.  There was a little CLB late in the season and some SVNC, more than we have seen in previous years.  SBR came in late, but too late to affect the 2014 crop (six counties confirmed).  

 

Publications:

Refereed Publications:
1. Sikora, E. J. et al. 2014. A coordinated effort to manage soybean rust in North America: A success story in soybean disease monitoring.  Plant Disease 98:864-875

2. Emerson, M., Faske, T. R., and Hurd, K. 2014.  Evaluation of fungicides on soybean for management of strobilurin-resistant frogeye leaf spot in Jackson Co., Arkansas, 2013.  PDMR 8: FC279.

3. Emerson, M., Faske, T. R., and Hurd, K. 2014.  Evaluation of fungicides for control of strobilurin-resistant frogeye leaf spot of soybean in Jackson, Co. Arkansas, 2013.PDMR 8: FC278.

4. Emerson, M., Faske, T. R., and Hurd, K. 2014.  Evaluation of an antioxidant (Bio-Forage) for management of strobilurin-resistant frogeye leaf spot of soybean in Jackson Co., Arkansas, 2013.PDMR 8: FC277.

Abstracts: (author or co-author in 2014)


Faske (3)


Rupe (11)

Extension Publications (Blog Articles): 

1. Faske, T. R. Frogeye leaf spot and other diseases picking up in some soybean fields 7/18

2. Faske, T. R. Common foliar disease of soybean and corn that are not managed with a fungicide. 7/3

3. Faske, T. R. Strobilurin-resistant frogeye leaf spot:  A mini review. 6/20
Delaware

Nathan Kleczewski Ph.D.

Production:  In 2014 approximately 183,000 acres of soybean was planted in Delaware resulting in 8,743,000 bushels harvested. The average yield was 48 bu/ac, 7.5 bu/ac over 2013 yields.  

Disease Issues:  

The summer weather conditions were some of the coolest on record.  A cool and wet spring resulted in spotty occurrences of SDS throughout the state.   These conditions also resulted in greater amounts of downy mildew than what is typical for the state later into the season.  Foliar diseases were largely absent, except for Septoria brown spot and frogeye leaf spot.  SVNV was present on over 95% of fields to some extent, with over 80% of fields having less than 5% severity.  SCN and RKN continue to be our most problematic soybean diseases due mostly to a lack of resistance sources in group 3 soybeans planted in our area.

Research Highlights:

The University of Delaware was involved in the following soybean disease projects in 2014.

· Soybean Vein Necrosis Virus:  A Delaware Soybean Board Funded survey of grower fields showed that the virus was present in over 95% of fields.  Destructive sampling showed that plants with more SVNV tended to be shorter, but have fewer, larger, seeds per pod.

· Soybean Fungicides:  We assessed several newer fungicides for their effects on suppressing brown spot, frogeye leaf spot, and purple seed stain when applied at different rates and timings.
Publications:
Refereed Articles

1. Kleczewski, N.M., 2015.  Effect of foliar fungicides and application timings on full season soybean in Delaware, 2014.  Plant Disease Management Reports. 9  Report FC030

2. Kleczewski, N.M., 2015.  Effect of foliar fungicides and application timings on full season soybean in Newcastle County Delaware, 2014.  Plant Disease Management Reports. 9  Report FC029

Extension Publications

Mass Media

1. Kleczewski, N.M. Field Crops Disease Management Blog Articles (1250 views per month on average) 

15 Soybean disease related articles published

2. Kleczewski, N.M.Weekly Crop Update (Over 550 regional subscribers) 9 soybean disease related articles published

Factsheets

1. Kleczewski, N.M.  Frogeye Leaf Spot of Soybean.  University of Delaware Cooperative Extension Factsheet. 2014.  Available at: http://extension.udel.edu/factsheet/frogeye-leaf-spot-on-soybean-2/
2. Kleczewski, N.M. Sudden Death of Soybeans.  University of Delaware Cooperative Extension Factsheet. 2014. Available at:  http://extension.udel.edu/factsheet/sudden-death-of-soybeans-sds/
3. Kleczewski, N.M. Sclerotinia Stem Blight (White Mold) of Soybeans.  University of Delaware Cooperative Extension Factsheet. 2014.  Available at:  http://extension.udel.edu/factsheet/sclerotinia-stem-blight-white-mold-on-soybean/
Florida

Nicholas S. Dufault Ph.D.
Disease Issues: There were a number of diseases observed in Florida during the 2014 growing season. Soybean rust was in northern regions and the panhandle with severity reaching about 20 to 30 % in some regions. Other diseases, such as anthracnose and Cercospora leaf blight, were observed in the state, however, severity was low for many of these disease issues. Symptoms for stem canker and Rhizoctonia seedling blight were reported by agents, but not documented by diagnostic facilities in the state. 

In general, many producers in the state are on a one to 2 spray fungicide program using the active ingredients tebuconazole and azoxystrobin. Other fungicides have been sold for soybeans in the state (e.g. pyraclostrobin) with limited use reported to the University of Florida extension services. Often yield losses are minimized by fungicide use and thus very few growers expressed significant yield losses from diseases.

Research Highlights:  University of Florida does have soybean rust monitoring program and will continue to monitor for this disease in 2015. Informal monitoring of Kudzu and grower production fields will also be done throughout the season. Researchers will also continue fungicide trials and will assist researchers breeding for resistance. 

Illinois

Carl Bradley, University of Illinois

Production:  

In 2014, there were 9.78 million acres of soybean harvested in Illinois.  The state average yield was 56 bu/A, which was a new record.  The total production for the state was 547,680,000 bushels.

Disease Issues:  

Sudden death syndrome was observed more frequently in 2014 compared to other recent years.  White mold (Sclerotinia stem rot) also reduced yields in some areas of northern and central Illinois.  Some seedling disease issues also were present in some areas.  Stem canker and Soybean vein necrosis virus also were observed.  Soybean cyst nematode continues to be present throughout the statel.

Research Highlights:  

· Samples from several states were sent to the Bradley lab for identification of QoI resistant Cercospora sojina (causal agent of frogeye leaf spot). New counties/parishes with QoI resistant C. sojina were identified in Alabama, Indiana, and Louisiana.  QoI resistant C. sojina has now been identified in over 70 counties/parishes in ten states.  Fungicide trials were conducted in Dixon Springs, IL to identify fungicide products that would manage frogeye leaf spot caused by QoI resistant C. sojina. These trials indicated that several DMI fungicides provide adequate control of frogeye leaf spot caused by QoI resistant C. sojina.  This research was funded by the USB.

· QoI resistant Septoria glycines (causal agent of Septoria brown spot) were identified in Illinois.  More research is underway to identify the mutation associated with this fungicide resistance.  This research was funded by the USB.

· Rhizoctonia isolates collected from the North Central U.S. were characterized for their anastomosis group and sensitivity to different fungicides. This research was funded by the NCSRP and USB.

· As part of the multi-state funded project from NCSRP (led by Dr. Daren Mueller, Iowa State Univ.), trials were conducted to evaluate different SDS management practices.  Research results indicated that ILeVo seed treatment (a.i. = fluopyram) is an effective management option.  

Publications:

Refereed Publications:
1. Sikora, E.J., T.W. Allen, K.A. Wise, G. Bergstrom, C.A. Bradley, J. Bond, D. Brown-Rytlewski, M.Chilvers, J. Damicone, E. DeWolf, A. Dorrance, N. Dufault, P. Esker, T. Faske, L. Giesler, N. Goldberg, J. Golod, C. Grau, A. Grybauskas, G. Franc, R. Hammerschmidt, G.L. Hartman, A. Henn, D. Hershman, C. Hollier, T. Isakeit, S. Isard, B. Jacobson, D. Jardine, B. Kemerait, S. Koenning, M. Langham, D. Malvick, S. Markell, J.J. Marios, S. Monfort, D. Mueller, J. Mueller, R. Mulrooney, M. Newman, L. Osborne, G.B. Padgett, B.E. Ruden, J. Rupe, R. Schneider, H. Schwartz, G. Shaner, S. Singh, E. Stromberg, L. Sweets, A. Tenuta, S. Vaiciunas, X.B. Yang, H. Young-Kelly, J. Zidek. 2014. A coordinated effort to manage soybean rust in North America: a success story in soybean disease monitoring. Plant Disease 98:864-875.

2. Kandel, Y.R., C.A. Bradley, K.A. Wise, M.I. Chilvers, A.U. Tenuta, V.M. Davis, P.D. Esker, D.L. Smith, M.A. Licht, and D.S. Mueller. 2015 Effect of glyphosate application on sudden death syndrome of soybean under different field conditions. Plant Disease 99:347-354.

3. Zeng, F., E. Arnao, G. Zhang, G. Olaya, J. Wullschleger, H. Sierotzki, R. Ming, B.H. Bluhm, J.P. Bond, A.M. Fakhoury, and C.A. Bradley. 2015. Characterization of quinone outside inhibitor fungicide resistance in Cercospora sojina and development of diagnostic tools for its identification. Plant Disease 99:544-550.

 Indiana 

Dr. Kiersten Wise 

Personnel involved: Kiersten Wise, Virginia Ferris, Jamal Faghihi, Gail Ruhl, and Tom Creswell 

Production:

In 2014, approximately 5.5 million acres of Indiana cropland were in soybean production.  The average yield was 56 bu/A, which increased from 2013, when average yields were 50 bu/A. 

Disease Issues:

Cool, wet conditions in the early spring resulted in seedling disease problems across most of the state. Foliar diseases such as brown spot, frogeye leaf spot, and downy mildew were present, but at low levels throughout the state. Sudden death syndrome (SDS) was the primary disease of concern, and was at highest levels since 2010. The disease was widespread and caused yield loss in many fields. Brown stem rot, stem canker and charcoal rot were also present, and may have limited yield in some fields. Soybean vein necrosis virus (SVNV) was present, and was widespread across the state, but not severe. QoI fungicide-resistant strains of Cercospora sojina were confirmed in an additional county in Indiana in 2014, bringing the total number of counties with confirmed resistance to 4 since 2013. 
Research Highlights: 

Projects continued in 2014 to address the following areas:

· Understand the relationship between soybean cyst nematode and sudden death syndrome, and determine management practices to reduce impact of each pest in soybeans.

· Fungicide timing and efficacy for foliar diseases of soybean.

· Determine environmental and production factors that influence charcoal rot development in soybean.

· Examine impact of production factors, such as planting date, fungicide seed treatment, irrigation, herbicide program, and variety selection on sudden death syndrome development in soybean. 

· Indiana participated in multi-state soybean seedling sampling projects to determine the prevalence and distribution of soil-borne fungi and fungal-like organisms associated with seedling blight.  

Publications:

Refereed Publications:

1. Sikora, E. J. et al 2014. A coordinated effort to manage soybean rust in North America: a success story in soybean disease monitoring. Plant Disease Feature Article 98:864-875.
Extension Publications:
1. Wise, K. 2014. Sudden death syndrome in soybean. Purdue Pest and Crop Newsletter. 
2. Wise, K., Smith, D., Chilvers, M., Bradley, C., Mueller, D. 2014. Managing white mold in soybean. Purdue Pest and Crop Newsletter. 

3. Wise, K. 2014. Soybean Vein Necrosis Virus in Indiana. Purdue Pest and Crop Newsletter. 

Iowa

Leonor Leandro, Daren Mueller, Alison Robertson, Greg Tylka, X.B. Yang

Disease Issues:

The major soybean problems in 2014 were sudden death syndrome and soybean cyst nematode. Another disease, stem canker (or diseases caused by Diaporthe spp., was the most severe it has been in recent memory. Also, seedling establishment was poor in several parts of the state because of some pre-emergence herbicides combined with cool wet conditions. Other diseases seen, but at low levels, included downy mildew, brown spot, frogeye leaf spot, Cercospora leaf blight and soybean vein necrosis disease.

Research Highlights:
Iowa State has led a multi-state project focused on management of sudden death syndrome of soybean. Here some highlights from these studies.
· Examined the effect of glyphosate on SDS. Study has been published in Plant Disease.  Study of effect of interaction between herbicide and seed treatment on SDS is ongoing. We collected and analyzed the first year data. 

· Completed a multi-lab study evaluating performance of six qPCR assays developed for F. virguliforme. The manuscript was submitted for publication to Phytopathology. In this study, we compared the strengths and weakness of all six assays under different research facilities in terms of their specificity, sensitivity, and consistency and also identified an effective protocol for better diagnosis and quantify SDS pathogen. To summarize, assays differed in their performances and also the performance of the same assay varied among the laboratories. An assay developed in Chilvers lab showed the highest sensitivity and the second highest specificity, and thus is suggested as the most useful qPCR assay for F. virguliforme. This assay is currently being used for quantifying F. virguliforme population in root and soil in other objectives. 

· Identified seed treatments to reduce SDS foliar symptoms. We completed a study evaluating planting date and seed treatment effect on SDS development. Manuscripts are being written to peer-reviewed journals. To summarize, ILeVO seed treatment reduced disease severity and increased yield nearly in all plantings and cultivars, with a maximum yield response up to 21% (Roland Iowa). Effect of planting date on foliar SDS symptoms was inconclusive. Although Mid-June plantings did not have higher disease than early plantings it yielded lower grain up to 19 bu/A compared to early May plantings.

· Evaluated different fungicide products and application methods to see if any would complement cultivar resistance Manuscript is being written for publication in peer-reviewed journal. We are continuing this study in 2015 replacing some products and foliar applications with new chemical and biological products. From this study, the main conclusion was that ILeVO seed treatment and Luna Privilege in-furrow were effective at reducing SDS severity in many different environments compared to the control. Foliar applications of any chemicals had no effect on SDS. 

· Collected SCN, SDS and yield data from all participating states and data analysis is being done. We will continue this experiment in 2015 as well. However, so far we found varieties with Peking source of resistance for SCN had lowest SDS in many environments and varieties with no resistance to SDS and SCN had the highest disease. 

· Presented our preliminary research at professional meetings, on Plant Management Network, gave national and international seminars, media interviews, talk in field days and conferences for farmers and also published in state newsletter articles, 20+ media releases etc. To communicate with researchers, we also published or are in the process of publishing in peer-reviewed journals. We also had several press releases, including some jointly with NCSRP, based on results from this project (e.g., glyphosate study, ILeVO study).

Publications
Refereed Publications: 

1. Bestor, N. R.C., Robertson, A. E., and Mueller, D. S. 2014. Effect of foliar fungicides on late-season anthracnose stem blight on soybean. Plant Health Progress doi:10.1094/PHP-RS-14-0013.

2. Byamukama, E.Z., S. K. Eggenberger, R. A. Coelho-Netto, A. E. Robertson, and F.W. Nutter, Jr.  2014.  Geospatial and Temporal Analyses of Bean Pod Mottle Virus Epidemics in Soybeans at the Field, County, and Agricultural District Spatial Scales.  Phytopathology 104: 365-378

3. Dias, A.P.S., Li, X., Yang, X.B. 2014. Modeling the effects of cloudy weather on regional epidemics of soybean rust. Plant Disease 98:811-816. 

4. Ellis, M.L., Cruz, D.R.C., Leandro, L.L., and Munkvold, G.P. 2014. Genotypic and phenotypic characterization of fungi in the Fusarium oxysporum species complex from soybean roots. Phytopathology 104:1329-1339

5. Ellis, M.L., and Munkvold, G.P. 2014. Trichothecene genotype of Fusarium graminearum isolates from soybean (Glycine max) seedling and root diseases in the United States. Plant Dis. 98:1012. Jing, L.  Naiv, S.S. Yang, X.B. 2014.  Effects of colonization by different strains of C. minitans. Biocontrol Science and Technology. 25: 460-474.

6. Jing, L., Xu, X., Jing, J., Li, L., and Navi, S.S. 2014. Determination of physiological races and evaluation of sunflower for resistance to Puccinia helianthi Schw. Journal of Phytopathology, doi: 10.1111/jph.12296. 

7. Kandel, Y., Bradley, C.A., Wise, K.A., Chilvers, M., Tenuta, A., Davis, V.M., Esker, P.E., Smith, D.L., Licht, M.A., and Mueller, D.S. 2015. Effect of glyphosate application on sudden death syndrome of soybean under different field conditions. Plant Disease. 99:347-354.
8. Kladivko, E.J., Helmers, M.J., Abendroth, L.J. Herzmann, D., Lal, R., Castellano, M., Mueller, D.S., Sawyer, J.E., Anex, R.P., Arritt, R.W., Basso, B., Bonta, J.V., Bowling, L., Cruse, R.M., Fausey, N.R., Frankenberger, J., Gassman, P., Gassmann, A.J., Kling, C.L., , Kravchenko, A., Lauer, J.G., Miguez, F.E., Nafziger, E.D., Nkongolo, N., O’Neal, M., Owens, L.B., Owens, P., Scharf, P., Shipitalo, M.J., Strock, J.S., and Villamil, M.B. 2014. Standardized research protocols enable transdisciplinary research of climate variation impacts in corn production systems. J. Soil and Water Conservation doi:10.2489/jswc.69.6.180A (69:180A-185A).
9. Matthiesen, R., Ahmad, A., Ellis, M. and Robertson, A.E.  2014.  First report of Pythium schmitthenneri causing maize seedling blight in Iowa.  Plant Dis. 98:994.

10. McCarville, M.T., D.H. Soh, G.L. Tylka, and M.E. O¹Neal. 2014. Aboveground feeding by soybean aphid, Aphis glycines, affects soybean cyst nematode, Heterodera glycines, reproduction belowground. PLoS ONE 9(1): e86415. doi:10.1371/journal.pone.0086415.

11. Sikora, E. J., Allen, T. W., Wise, K. A., Baniecki, J., Bergstrom, G., Bradley, C., Brown-Rytlewski, D., Chilvers, M., Coker, C., Damicone, J., DeWolf, E., Dorrance, A., Dufault, N., Esker, P., Faske, T., Giesler, L., Goldberg, N., Golod, J., Gomex, I.R.G., Grau, C., Grybauskus, A., Franc, G., Hammerschmidt, R., Hartman, G., Henn, A., Hershman, D., Hollier, C., Isakeit, T., Isard, S., Jacobson, B., Jardine, D., Kemerait, B., Koenning, S., Langham, M., Malvick, D., Markell, S., Marois, J., Monfort, S., Mueller, D., Mueller, J., Mulrooney, B., Newman, M., Osborne, L., Padgett, G.B., Ruden, B., Rupe, J., Schneider, R., Schwartz, H. Shaner, G., Singh, S., Stromberg, E., Sweets, L., Tenuta, A., Trippett, C., Vaiciunas, S., Yang, X.B., H. Young-Kelly, Zidek, J. 2014. A coordinated effort to manage soybean rust in North America: a success story in soybean disease monitoring. Plant Disease 98:864-875.
12. Stewart, S., Abeysekara, N. and Robertson, A.E.  2014.  Pathotype and genetic shifts in population of Phytophthora sojae under soybean cultivar rotation.  Plant Dis. 98:614-621.

13. Tylka, G.L. and C.C. Marett. 2014. Distribution of the soybean cyst nematode (Heterodera glycines) in the United States and Canada: 1954 to 2014. Plant Health Progress 15:85-87, doi:10.1094/PHP-BR-14-0006.

Abstracts

1. Beeman, A., Z. Njus, J. Jensen, S. Pandey, and G. Tylka. 2014. A microfluidic device to study chemotaxis of plant-parasitic nematodes of soybean. Proceedings of the 15th Biennial Molecular and Cellular Biology of the Soybean Conference, August 3-6, 2014, Minneapolis, MN. Page 102.

2. Bruns, T., and G. Munkvold. 2014. Quantification of fungal biomass in maize, wheat and soybean seedlings infected with wild-type and Tri6-deletion mutants of Fusarium graminearum. Phytopathol. 104:S3.20

3. Cruz, D. R., D. A. Mayfield, Z. L. Njus, S. Pandey, M. S. Beattie, L. F. Leandro, and G. P. Munkvold. 2014. Sensitivity of Fusarium species from soybean roots to seed treatment fungicides. Phytopathol. 104:S3.29

4. Kandel, Y., Bradley, C., Wise, K., Chilvers, M., Tenuta, A., Davis, V., Esker, P., Smith, D., and Mueller, D. 2014. Effect of glyphosate application on sudden death syndrome of soybean under different field conditions. American Phytopathological Society Annual Meeting, Minneapolis, MN.

5. Matthiesen, R. and Robertson, A.E.  2014.  Pathotype diversity in single zoospore isolates from a race 1 isolate of Phytophthora sojae.  Phytopathology 103(Suppl.) (in press)

6. Mueller, D.S. and Anderson, B. 2014. Are apps the future?. American Phytopathological Society Annual Meeting, Minneapolis, MN.

7. Navi, S.S., Jing, L., Yang, X., and Li, X. 2014. Assessment of foliar fungicides on soybean diseases and yield advantage during 2011, 2012 and 2013 in Iowa. (Abstract). Presented at the 2014 APS-CPS joint meeting, Aug 9-13, Minneapolis, Minnesota.   

8. Navi, S.S., Jing, L., and Yang, X.,B. 2014. Report of recovery of soybean from sudden death syndrome caused by Fusarium virguliforme. Phytopathology, 104: (Supplement 3), No. 11, 2014 S3.173, in 2014 North Central Division Meeting Abstracts, North Central American Phytopathological Society Meeting, June 11-13, 2014,  

9. Tatalovic, N. L.F. Leandro, and G.L. Tylka. 2014. Effect of soybean cyst nematode (SCN) on age-related susceptibility of soybean plants to sudden death syndrome (SDS) caused by Fusarium virguliforme. Phytopathology 104(S3):116-117.

10. Zaworski, E., Mueller, D. and Tylka, G. 2014. Effects of fluopyram on soybean cyst nematode and soybean sudden death syndrome. North Central American Phytopathological Society Annual Meeting, Madison, WI.
Extension Publications

1. Bloomingdale, C., Bradley, C., Chilvers, M., Giesler, L., Groves, R., Mueller, D., Smith, D., Tenuta, A. and Wise, K. 2014. Soybean Disease Management: Soybean Vein Necrosis Virus. 

2. Mueller, D. and Wise, K. 2014. Corn Disease Loss Estimates From the United States and Ontario, Canada – 2013. Purdue Extension Publication BP-96-13-W.

3. Robertson, A., Chilvers, M., Bestor, N.  2014.  Scouting for Pythium root rot in soybean.  CSI 0024. Iowa State University Extension and Outreach.

4. Smith, D., Chilvers, M., Dorrance, A., Hughes T., Mueller, D., Wise, K. 2014. Charcoal Rot Management in the North Central Region. University of Wisconsin-Extension. A4037.

Kansas
Personnel Involved: Doug Jardine (Soybean Pathology - Extension), Chris Little (Soybean Pathology - Research), Tim Todd (Nematology), Harold Trick (Plant Biotechnology), Bill Schapaugh (Soybean Breeding)
Production: 
Kansas soybean production for 2014 totaled 143 million bushels, up 9 percent from 2013. Yield, at 36.0 bushels per acre, is down 1 bushel from a year earlier. Area for harvest, at 3.96 million acres, is up 12 percent from 2013.  
Disease Issues:  

While planting conditions in mid-May when most soybeans are planted were ideal, heavy rains fell across much to the state from June 5 to 15 with some areas receiving 12” or more during the 10 day period.  Within a few weeks of this heavy rainfall, numerous reports of Phytophthora root rot were received from widely divergent areas of the state. This was the most severe outbreak of Phytophthora since the 2002. Statewide yield loss estimates for Phytophthora was 1.0%. As the season progressed, the southeast part of the state was much drier than normal whereas the northeast area of the state was much wetter than normal.  As a result, there was a significant incidence of charcoal rot in southeast Kansas while at the same time there were record levels of sudden death syndrome (SDS) in northeast Kansas. Typically SDS is confined to the Kansas and Missouri River valleys and some irrigated fields, but in 2014 many upland fields also showed typical symptoms.  Based on yield monitor estimates, some fields had losses in the 50% range. Estimated statewide losses from charcoal rot were 6%, up from 4% in 2013. SDS losses were estimated at 0.7%, the highest amount ever. Seedling blight losses on the other hand were significantly lower being estimated at 1% compared to the five-year loss estimate of 5.3%. The total yield lost estimate for soybean diseases in 2014 was 10.4%, which was down nearly 1% from 2013. SCN caused an estimated 1.5% yield loss.  No other diseases had estimates above 0.1%.  

Research Highlights:
· Charcoal rot:  Priaxor and Quadris in-furrow applications resulted in seedlings with numerically lower root CFUs than observed for Luna Privilege or Headline. In general, the inoculated plots resulted in seedlings with higher root CFUs than those that relied upon naturally occurring inoculum. 

· Seedling diseases and soybean seedborne fungi:  Seed pathogens -- Fusarium fujikuroi: Koch’s Postulates were completed for F. fuhikoroi. This is the first report of soybean seedborne F. fujikuroi causing seed rot and seedling blight on soybean in the United States.

· SDS:  Early irrigations may influence either the degree of root colonization of F. virguiliforme or the extent of toxin production by the fungus, which causes the characteristic interveinal chlorosis and necrosis symptoms of SDS as seen below. However, the results show that complex interactions are taking place and more environments are needed to fully resolve treatment effects.  Aerobic (high oxygen) soils may facilitate the infection and SDS disease development process, as opposed to anaerobic (low oxygen) soils. Abiotic properties of the soil influence SDS severity. There is a positive (and significant) relationship between silt and clay texture content in soil and SDS severity. Taken together with the soil oxygen content data, this suggests that heavier, oxygenated soils are conducive to SDS disease. However, there appeared to be negative (and significant) relationships between sand content, pH, and phosphorus. Our results are consistent with other observations that suggest that higher available phosphorus content (Melich P) reduces SDS severity. This finding may represent a practical cultural control for this disease in irrigated production environments where SDS is a perennial problem. However, further work with P is underway.
Publications:

Refereed Articles:

1. Pedrozo, R., and Little, C.R. 2014. First report of Fusarium thapsinum and its pathogenicity on soybean (Glycine max) in the United States. Plant Disease 98: 1745.

2. Ciampitti, I.., Ruiz Diaz, D., Jardine, D., Peterson, D., Whitworth, R.J., and D.H. Rogers. 2015. Kansas Soybean Management 2015. K-State Research and Extension Publication MF3154 (Revised)

3. Jardine, D.J. 2014. Effects of seed protection chemicals on stand and yield of soybeans at Courtland, Kansas, 2013. Plant Disease Management Reports 8:ST008.

Abstracts:

1. Pedrozo, R., Fenoglio, J., and Little, C.R. 2014. Identification and aggressiveness of soybean seedborne Fusarium species in Kansas. Phytopathology 104: S3.90

2. Jardine, D.J. and T.C. Todd. 2014. The distribution of soybean cyst nematode in Kansas. Phytopathology 104(Suppl. 3):S3.171.
Kentucky
Personnel Involved: Aardra Kachroo (PI), Qing-ming Gao (postdoc), Shine MB (postdoc), Mohammed Ali Eid (graduate student), Jialin Wang (visiting scholar), Hexinag Luan (visiting scholar).

Production: 
Total acreage ~1.75 million, Yield ~ 84 million bushels at ~48 bushels/acre. 

Disease Issues:
Maximum yield suppression was observed from soybean cyst nematode and Diaporthe/phomopsis seed rot (3% each). Seedling diseases due to Fusarium, Pythium, Phomopsis, Rhizoctonia (total 1%), Phytophthora root and stem rot (0.5%), Pod and stem blight (0.2%). Minor issues from Anthracnose, Cercospora leaf blight, Frogeye leaf spot, Stem Canker, and Sudden death syndrome (0.1% each). Viral symptoms observed from SMV, SVNV, TRSV and BPMV.

Research Highlights: Identified the soybean orthologs of the defense components EDS1 (enhanced disease susceptibility) and NDR1 (non disease resistance) and characterized their role in bacterial blight and Phytophthora rot. Roles in resistance protein mediated signaling and pathogen effector recognition were identified as novel functions. We showed that both GmEDS1 and GmNDR1 interact with different bacterial effectors and modulate the in planta virulence activities of these effectors. Thus plants lacking these defense components can show increased or reduced susceptibility to the pathogens depending on whether virulence function of effector is enhanced or inhibited. Role of glycerophospholipids in inducing systemic immunity in soybean was identified.
Publications
1. Wang J, Shine MB, Gao QM, Navarre D, Jiang W, Liu C, Chen Q, Hu G, Kachroo A. 2014 Enhanced Disease Susceptibility1 Mediates Pathogen Resistance and Virulence Function of a Bacterial Effector in Soybean. Plant Physiology 165:1269-1284

2. Selote D, Shine MB, Robin GP, Kachroo A. 2014 Soybean NDR1-like proteins bind pathogen effectors and regulate resistance signaling. New Phytologist 202:485-498 

3. Gao QM, Kachroo A, Kachroo P. 2014 Chemical inducers of systemic immunity in plants. Journal of Experimental Botany 65:1849-1855

Louisiana 

Personnel Involved: Paul P. Price, III.,   Clayton A. Hollier, and Raymond W. Schneider.
Production: 
About 1.2 million acres of soybean were planted in 2014. Mostly maturity groups IV and V. Statewide average yield was 46.5, 48.5 and 57.0 bu/A for 2012, 2013 and 2014, respectively.  Louisiana had the highest average yield of all states in 2014.

Disease Issues: 

Frogeye leaf spot (FLS) was the most prevalent foliar disease with many field failures of fungicides noted in northeast Louisiana.  In these scenarios, products containing a strobilurin alone or a strobilurin plus a triazole fungicide were applied prior to disease development (or with very light FLS).  After product failure Domark, Topguard, Quadris Top, or Fortix were recommended for disease management.  Triazole phytotoxicity was common but never seemed to be severe enough to limit yields.  Other significant foliar diseases in Louisiana included brown spot and Cercospora leaf blight in the central and southern portions of the state.  Aerial blight also was noted at low incidence in isolated areas.

Research Highlights:
· On the basis of molecular phylogenetic analyses, we determined that the causal agent for Cercospora leaf blight (CLB) in Louisiana and neighboring states is not Cercospora kikuchii, as has been commonly assumed.  Of the approximately 200 isolates included in this study, C. flagellaris and C. sigesbeckiae were the only species recovered from symptomatic leaves and seeds showing symptoms of purple seed stain.  Cercospora kikuchii was not found.  In addition, isolates were recovered from cotton and pokeweed (Phytolacca americana).  

· We showed that the CLB pathogen has a protracted endophytic phase and that biomass of the pathogen increases geometrically between R1 and R3.  Following several years of field research, we determined that foliar applications of iron at the R5 growth stage substantially suppressed Cercospora leaf blight.  Iron did not suppress fungal colonization of leaf tissue, rather it appeared to modulate certain virulence mechanisms related to oxidative stress caused by the toxin cercosporin.  The pathogen causes two types of symptoms, the classic leaf bronzing and a leaf blight.  Bronzing is associated with very low concentrations of cercosporin in leaves and appears to be a plant reaction, while blight is associated with much higher levels of the toxin and appears to be a classic necrotrophic interaction.  Results from in vitro tests showed that iron affects cercosporin production by the pathogen but not necessarily radial growth.

· Glyphosate, when applied at label rates, resulted in lower severities of CLB, and in another field experiment at a different location, glyphosate applications resulted in substantially lower severities of brown spot.  This was an unusual occurrence of brown spot in that this disease does not normally persist throughout the season in Louisiana, but in 2014 it was the most prevalent disease in our plots at this location.

· We initiated a multiple location evaluation of fungicides, especially triazoles, for management of CLB in an attempt to reconcile differences in results obtained in northern and southern Louisiana.  Unfortunately, the disease did not occur at severity levels that we have seen in previous years, and our comparative results were inconclusive.

Publications:

Refereed Articles
1. Allen, TW, Hollier, CA and EJ Sikora. 2014.  A continuing saga: soybean rust in the continental United States, 2004 to 2013. Outlooks on Pest Management.  DOI: 10.1564/v25_apr_05.

2. Chanda, A. K., Ward, N. A., Robertson, C. L., Chen, Z.-Y., and Schneider, R. W. 2014. Latent infection by Cercospora kikuchii, causal agent of Cercospora leaf blight in soybean.  Phytopathology 104:1118-1124.

3. Gauthier, N. W., Maruthachalam, K., Subbarao, K., Brown, M., Xiao, Y., Robertson, C. L., Giles, C. G., and Schneider, R. W.  2014.  Mycoparasitism of Phakopsora pachyrhizi, the soybean rust pathogen, by Simplicillium lanosoniveum. Biological Control 76:87–94.

4. Price, P. P., III, Purvis, M. A., Robertson, C. L., Schneider, R. W., and Padgett, G. B.  2014. Cercospora Leaf Blight Pathogen Resistant to Fungicides.  Louisiana Agriculture 57:28-29.

5. Sikora, E.J., et al. (56 authors).  2014.  A coordinated effort to manage soybean rust in North America: A success story in soybean disease monitoring.  Plant Disease 98:864-875.

6. Walker, D. R.,  Harris, D. K.,  King, Z. R., Li, Z., Boerma, H. R.,  Buckley, J. B.,  Weaver,  D. B.,  Sikora, E. J., Shipe, E. R.,  Mueller, J. D.,   Buck,  J. W., Schneider, R. W.,  Marois, J. J.,  Wright, D. L.,  and Nelson, R. L.  2014. Evaluation of soybean germplasm accessions for resistance to Phakopsora pachyrhizi populations in the southeastern United States, 2009-2012.  Crop Science 54:1433-1447.

Abstracts and Proceedings
1. Albu, S., Price, P.P., Doyle, V., and Schneider, R. W.  2014.  Is Cercospora kikuchii the causal agent of Cercospora leaf blight and purple seed stain in the Gulf South? Phytopathology 104:361-P (Abstr.). 

2. Albu, S., Price, P.P., Doyle, V., and Schneider, R. W.  2014.  Cryptic diversity within Cercospora kikuchii on soybean in Louisiana.  Phytopathology 104(Suppl. 2):S2.1 (Abstr.). 
3. Chanda, A. K., Chen, Z. Y., and Schneider, R. W.  2014.  Cercospora kikuchii: Detection and identification of key virulence proteins.  Phytopathology 104:43-S. (Abstr.). 

4. Silva, E. C., Chanda, Schneider, R. W.,  A. K., Aroca, T. G., Robertson, C. L., Tubana, E. B. S., and  Ward, B. M.  2014.   Foliar applications of iron suppress Cercospora leaf blight and increases yield in soybean.  Phytopathology 104: 33-P. (Abstr.). 

5. Silva, E. C., Chanda, Schneider, R. W.,  A. K., Aroca, T. G., Robertson, C. L., Tubana, E. B. S., and  Ward, B. M.  2014. Influence of iron on soybean leaf infection by Cercospora kikuchii and symptom expression. Phytopathology 104(Suppl. 2):S2.2 (Abstr.). 

6. Albu, S.,  Price, P. P.,  Doyle, V., and Schneider, R. W.  2014. A molecular phylogenetic redefinition of Cercospora kikuchii.  Page 9 in: Proceedings, Southern Soybean Disease Workers. Pensacola Beach, Fl. 

7. Chanda, A. K., Chen, Z.Y., Silva, E. C. and Schneider, R. W.  2014.  Cercospora leaf blight of soybean: Latent infection and symptom development.   Page 20 in: Proceedings, Southern Soybean Disease Workers. Pensacola Beach, Fl.

8. Schneider, R. W., Robertson, C. L., Silva, E. C., and Ward, B.  2014.  An encounter with target spot and its management with fungicides.   Page 19 in: Proceedings, Southern Soybean Disease Workers. Pensacola Beach, Fl.

9. Silva, E.C.,  Chanda, A. K.,  Garcia Aroca, T., Robertson, C. L., Tubana, B.,  Ward, B., Albu, S. and Schneider, R. W.  2014.  Management of Cercospora leaf blight of soybean with foliar applications of iron. Page 16 in: Proceedings, Southern Soybean Disease Workers.  Pensacola Beach, Fl.

Book chapters

Savary, S., Ficke,A. and Hollier,  C. A. 2014.  Impacts of global change on crop production and food security.  In: Bill Freedman (ed.), Global Environmental Change, DOI 10.1007/978-94-007-5784-4_8, Springer Science+Business Media Dordrecht.

Extension Publications:
1. Groth, D.E. and Hollier, C.A. 2014. Managing sheath blight and aerial blight in the age of fungicide resistance. Louisiana Farm and Ranch 10:6:14.

	2. Lewis Ivey, Melanie, Overstreet, Charles, Hoy, Jeffrey W., Hollier, Clayton A., Clark, Christopher A., Singh, Raghuwinder, Price, III, Paul P, Ferguson, Mary Helen, Padgett, Guy B., Groth, Donald E.  2014.   Plant Disease Management Guide (online store item). Publication No. 1802.  Louisiana State University Agricultural Center

	3. Levy, Ronnie, Buckley, Blair, Padgett, Guy B., Hollier, Clayton A., Harrell, Dustin L., Stevens, Jr., J. Cheston, Viator, Sonny, Stephenson, Daniel O., Haggard, Beatrix J, Lofton, Josh, Price, III, Paul P, Bollich, Patrick K., Normand, Thomas K., Woodard, Caitlin.  2014. Soybean Variety Recommendations 2015. Publication No. 2269. Louisiana State University Agricultural Center.


4. Price, P., G. B. Padgett, and M. A. Purvis. 2014. The efficacy of selected fungicides on frogeye leaf spot, 2013. Plant Dis. Manag. Rep. 8:FC222. 

5. Price, P., G. B. Padgett, and M. A. Purvis. 2014. The effect of selected fungicides and application timings on frogeye leaf spot, 2013. Plant Dis. Manag. Rep. 8:FC223.

	Mass Media
	 
	 
	 

	Title
	Media
	Pub. Date
	Description

	Frogeye leaf spot blog
	LouisianaCrops.com
	07/18/2014
	Frogeye leaf spot of soybean alert.

	Black root rot blog
	LouisianaCrops.com
	8/6/2014
	Black root rot/mystery disease of soybean.

	Frogeye Leaf Spot Prevalent in Louisiana Soybean
	Louisiana Crops Newsletter
	7/15/2014
	Volume 4, Issue 7. pp. 6-8.

	Foliar Disease Management in Soybean
	Louisiana Crops Newsletter
	4/15/2014
	Volume 4, Issue 4. pp. 1-4.

	Black Root Rot Strikes Soybeans
	This Week In Louisiana Agriculture
	2014
	TWILA Video Segment.


Michigan Report
Martin Chilvers Ph.D.
Production:  
Average Michigan soybean yield in 2014 was at 43 bushels/A, down 1 bu/A from 2013. A total of 92 million bushels of soybean were produced in the state from 2.1 million acres of harvested area, which was increased compared to harvested area in 2013 of 1.89 million acres. 

Disease Issues:  
The cool and wet conditions during flowering resulted in unprecedented losses across many parts of the state due to white mold, especially the “thumb” region. It was estimated that 8% of the state’s crop was lost to white mold, with particular fields seeing complete losses. Soybean sudden death syndrome continues to be seen in new fields, and nematode numbers remain constant. Phytophthora root rot was found scattered across the state. Soybean cyst nematode is prevalent in Michigan, being found in approximately 50% of fields.

Research Highlights
· Integrated management of oomycete diseases of soybean and other crop plants [Tyler (PI) Chilvers (Co-PI)

· Identification and biology of seedling pathogens of soybean [Bond (PI) Chilvers (Co-PI)

· Mapping distribution of soybean sudden death syndrome caused by Fusarium virguliforme and assessment of pathogen virulence and fungicide sensitivity to facilitate management and breeding efforts (Chilvers)

· Improved management of Sclerotinia stem rot in the north central region [Grau (PI) Chilvers (Co-PI)]

· Breeding soybeans for multi-disease resistance (Wang and Chilvers)

· NCSRP and Bayer Crop Science  SDS management and ILeVo seed treatment (Chilvers)

· Seed treatment profitability trial (Chilvers)Foliar fungicide profitability trial (Chilvers)

Publications

Refereed articles 
1. Wang J., Jacobs, J.L., Byrne, J.M. Chilvers, M.I. 2015. Improved diagnosis and quantification of Fusarium virguliforme, causal agent of soybean sudden death syndrome. Phytopathology 105:378-387

2. Kandel, Y., Bradley, C., Wise, K., Chilvers, M., Tenuta, A., Davis. V., Esker, P., Smith, D., Licht, M., Mueller, D. 2015. Effect of glyphosate application on sudden death syndrome of glyphosate-resistant soybean under field conditions. Plant Disease 99:347-354

3. Byrne A.M., Chilvers, M.I., Dietz, T.S., Johnson, K. 2015. Efficacy of foliar fungicides for brown spot in Michigan soybeans, 2014. Plant Disease Management Reports 9:FC026

4. Byrne, A., Chilvers, M.I. 2015. Efficacy of foliar fungicides for white mold management in Michigan soybeans, 2014. Plant Disease Management Reports 9:FC055

5. Wen, Z., Tan, R., Yuan, J., Bales, C., Du, W., Zhang, S., Chilvers, M.I., Schmidt, C., Song, Q., Cregan, P., Kull, L., Wang, D. 2014. Genome-wide association mapping of quantitative resistance to sudden death syndrome in soybean. BMC Genomics 15:809

6. Sikora, E.J., Allen, T.W., Wise, K.A., Chilvers M.I. et al. 2014. A coordinated effort to manage soybean rust in North America: a success story in soybean disease monitoring. Plant Disease (Featured Article). 98:864-875

7. Mollov, D., Chilvers, M.I., and Jacobs J.L. 2014 First report of aster yellows phytoplasma in soybean in Michigan. Plant Disease 98:1578.1

8. Byrne A.M. and Chilvers, M.I. 2014. Efficacy of foliar fungicides for white mold control in soybeans in Michigan, 2013. Plant Disease Management Reports 8:FC174.

9. Byrne A.M., Chilvers, M.I., Serven, B.L. and Dietz, T.S. 2014. Foliar fungicide efficacy on brown spot of soybeans in Michigan, 2013. Plant Disease Management Reports 8:FC175.
Minnesota 

D. Malvick Ph.D.
Personnel Involved:  Dr. Senyu Chen. , Dr. James Kurle, and Dr. Dean Malvick. Dept. of Plant Pathology; and Dr. James Orf. Dept. of Agronomy and Plant Genetics (breeding).

Production:  

Harvested soybean acreage in MN was 7.3 million in 2014, with an average state yield of 42 bu/ acre. 
Disease Issues:

Disease and crop challenges varied greatly in this large area.  Frequent rains fell in much of May and into June in much of MN which resulted in much delayed planting, and then the rainfall patterns were inconsistent and varied with general dry conditions late in the summer. The incidence and severity of soybean diseases were also inconsistent. Rhizoctonia root rot was the most common and significant problem, with many fields in central MN reporting problems in June and early July. SDS was common in the far south central part of MN and scattered in the southern third of the state, Other disease problems that were noted in scattered areas include seedling diseases, probably pod and stem blight, Phytophthora rot, SCN, brown stem rot, and white mold.

Research Highlights
· Disease: Fusarium root rot. Discoveries: F. solani can stop seed germination and influence root development, fungal penetration can occur through lateral root emergence and lesions spread through the tap root system; root rot caused by F. solani is mainly located on the tap root and the cortex. 

· Disease: Pythium seedling rot. Discoveries: There is a range in the severity of symptoms on corn or soybeans across Pythium species; several species are more aggressive at higher temperatures; and fungicides generally remain effective treatments but different species differ in sensitivity.

· Disease Sudden death syndrome. Discoveries: We developed and used a novel specific DNA-based assay to detect F. virguliforme and elucidate interactions between SDS and SCN, we used virus-induced gene silencing (in collaboration with Iowa State Univ.) to identify the genetic basis of one type of resistance to SDS, we determined that crop substrates in combination with various populations of F. virguliforme in soil differentially influence SDS development, and we worked on evaluation and development of seed treatments to manage SDS.
· Disease: Soybean cyst nematode.  Discoveries: A study has indicated that improved marker-assisted selection and genomic selection can enhance breeding efficiency for SCN resistance in soybean improvement programs.
Publications
Refereed Articles
1. Westphal, W., Li, C., Xing, L., McKay, A., and Malvick, D. 2014.Contributions of Fusarium virguliforme and Heterodera glycines to the disease complex of sudden death syndrome of soybean. PLoS ONE 9(6): e99529. doi:10.1371/journal.pone.0099529.

2. Impullitti, A.E., and Malvick, D.K. 2014. Anatomical response and infection of soybean during latent and pathogenic infection by type A and B of Phialophora gregata. PLoS ONE 9(5): e98311.  doi:10.1371/journal.pone.0098311

3. Sikora, E. J. et al. 2014. A coordinated effort to manage soybean rust in North America: a success story in soybean disease monitoring. Plant Dis. 87:864-875.

4. Bao, Y., T. Vuong; C. Meinhardt; P. Tiffin; R. Denny; S. Chen; H. Nguyen; J. Orf; N. Young. 2014. Potential of association mapping and genomic selection to explore PI 88788 derived soybean cyst nematode resistance. Plant Genome:7(3).

Abstracts and Posters

1. Sessoms, F. J., Otto-Hanson, L. K., Lencowski. J., Malvick, D. K., and, Kurle, J. E. 2014. Etiology of soybean root rot caused by Fusarium solani and its effect on root and plant development. Oral presentation at the National APS Meeting in Minneapolis, MN 2014. (www.apsnet.org/meetings/Documents/2014_meeting_abstracts/aps2014abO164.htm) 

2. Radmer, L., Anderson, G., Malvick, D., and Kurle, J. 2014. Pathogenicity of Pythium species isolated from Minnesota soybean fields on soybeans and corn. (www.apsnet.org/meetings/Documents/2014_meeting_abstracts/aps2014abP71.htm). 

3. Freed, G., and Malvick, D. 2014. Substrates from soybean and corn and inoculum dose influence pathogenesis and growth of Fusarium virguliforme. Phytopathology. (not published as of 9/11/14) Oral presentation at the Pacific Division APS Meeting in Bozeman, MT in 2014.

4. Chen, S., Y. Bao, Z. Grabau, and S. Xiao. 2014. Effects of long-term corn-soybean crop sequences and nematicide treatments on corn and soybean yields. Poster presented at the National APS Meeting in Minneapolis, MN 2014.
Mississippi

Personnel Involved:  Tom Allen

Diseases Issues:

Foliar fungal diseases:



Soilbore diseases:

-aerial web blight




-charcoal root rot

-bacterial blight




-Phytophthora root rot

-brown spot (Septoria leaf blight)


-red crown rot

-Cercospora blight




-southern blight

-downy mildew




-stem canker

-frogeye leaf spot




-sudden death syndrome




-soybean rust







-target spot

Viruses (widespread):



Nematodes:

-Bean pod mottle virus



-reniform nematode

-Soybean mosaic virus



-root-knot nematode



-Soybean vein necrosis-associated virus

-soybean cyst nematode

Research Highlights:

Soybean sentinel plots were used to monitor soybean diseases throughout MS during the 2014 season.  Sentinel plots, consisting of a Maturity Group III, IV, V, and VII were planted in 22 counties (Adams, Amite, Claiborne, Coahoma, Hancock, Hinds, Issaquena, Jackson, Jefferson, Monroe, Newton, Noxubee (2), Pearl River, Pike, Tippah, Tishomingo, Walthall, Warren, Washington, Wayne, and Wilkinson).  


In addition to scouting sentinel plots on an almost weekly basis from April through September (or when they reached R8; physiological maturity) > 500 unique commercial soybean fields as well as > 400 kudzu patches were observed during 2014 (see map included as Figure 1).  Commercial soybean fields were observed for the presence of numerous, economically important disease and nematode issues.  If a management practice was necessary to reduce the impact of a particular disease the information was reported to the farmer so that the situation could be addressed.


Resistance monitoring continued throughout the MS soybean production system to determine how widespread resistance to the strobilurin (QoI) fungicides was within the frogeye leaf spot fungal population.  More than 500 frogeye leaf spot infected leaf samples were returned for testing using molecular approaches.  Leaf samples were recovered from 73 of the 82 counties in MS (soybean production in 76 or 77 counties depending on the year).  Following the two season survey, 73 counties were determined to contain strobilurin-resistant fungal material based on molecular procedures that were created by a graduate student.


In addition to disease monitoring, numerous fungicide trials were conducted in Starkville as well as Stoneville to determine the effect of fungicide application timing strategies (V6, R1, R2, R3, R4, R5) as well as the effect of the different products screened that included DMI, MBC, QoI, as well as numerous tank mix and pre-mix combination products. 

Nebraska

Loren J. Giesler

Production: 
 In 2014, Nebraska soybean producers harvested 5.35 M acres of soybean with an average yield of 54.0 bu./A.  This was up from yield averages in 2013 (53.0 bu./A).  Approximately 48% of our production is irrigated.  The yield differences in the two cropping systems in 2014 was 12.2 bu./A increase from irrigation. Timely rains reduced irrigation costs for many of our producers.   Overall, in 2014 we had higher disease pressure across Nebraska.
Disease Issues: 
 Wet conditions after planting in 2014 resulted in stand problems in some areas.  Pythium was our most common seedling disease problem early in 2014 due to cool, wet soil conditions and high corn yields the previous year with large amounts of residue.  The conditions for Pythium overlap with PPO herbicide injury which can make diagnosis a problem in some field scenarios and this was observed in 2013 and 2014. Phytophthora was a problem in many fields that received heavy rains later in the season.    In addition, we did see more Sudden Death Syndrome and Brown Stem Rot in the reproductive stages.  The most common foliar diseases observed were Bacterial Blight, Brown Spot, Downy Mildew (very little) and Frogeye leaf spot (still mostly in the southeastern portion of the state.  
Research Highlights:

· Soybean Cyst Nematode (SCN):   An SCN sampling project has been funded for 10 years by the Nebraska Soybean Board.   This project has resulted in detection of SCN further west in Nebraska and more producers are learning how to manage this problem.  Over the last ten years of this program we have detected SCN in 31 new counties in Nebraska.  Every year we have found several producers with very high SCN populations (over 30,000 eggs/100cc soil) in their fields that do not know they have the problem.  This program will continue in 2015.
· We continue have started to perform variety evaluation for SCN resistant varieties similar to evaluations done at Iowa State University by Dr. Greg Tylka.  Company interest in this program varies but we have been able to put in the top varieties from each company.  Our goal with this program is to have field evaluation data, with yield and SCN reproduction factors for all entries.
· Sudden Death Syndrome (SDS) and Brown Stem Rot (BSR):  In 2004, SDS was confirmed in Nebraska for the first time.  Since this time we have observed a steady increase in spread and severity of this disease.   We are still on the low end as far as impact for this disease, but we are increasing our awareness programs for management of this problem.  As more producers adopt early planting strategies we are continuing to observe more SDS.   The majority of fields have a very low percentage of the field affected and most producers are not targeting management of this problem. In 2014, the extended cool conditions resulted in more SDS being observed in many fields for the first time. 
· Sclerotinia Stem Rot and the Sclerotinia Initiative:   In 2014 we observed less white mold in soybean then we had in 2013, but still more than normal.  Many growers were interested in using fungicides for this but it was too late.  Late season applications did not improve yields when attempted as all research has shown.  (Note – some still tried).

North Dakota

Sam Markell and Berlin Nelson

P.I.’s Involved who work on soybeans: Berlin Nelson Jr. Ph.D., Guiping Yan, Ph.D. and Sam Markell, Ph.D.

Production:  
Soybean production in North Dakota continues to increase in acreage and expand into new areas.  Estimates of planted acreage for the 2015 growing season continue to be at record levels (anywhere from 5.5 M to 7.0 M).  Soybean acreage now overlaps with traditional dry edible bean and pulse crop growing regions.  This is significantly shortening the ‘broadleaf crop’ rotation in the state of North Dakota, and is raising questions about the host range of soybean pathogens.

Disease Issues:  
A higher level of fungal root rots occurred in North Dakota than in years past.  We estimate that Fusarium root rot was more devastating than it had been for at least 10 years.  Similarly, Rhizoctonia root rot was more common than normal, and more severe.  The higher-than-normal levels of fungal root rots also occurred on dry edible beans and field peas.

Research Highlights:
Soybean Cyst Nematode continues to expand in North Dakota.  Since it was first identified in 2003, the pathogen has now been identified in over a dozen additional counties.  Sudden death syndrome remains unconfirmed.  

Refereed Publications:
1. Mathew, F., M., Castelbury, L., A., Jordahl, J. G., Taylor, C., A., Meyer, S., M., Lamppa, R. S., Pasche, J., A., and Markell, S., G.  201X. Identification of Diaporthe longicolla on dry edible peas, dry edible beans and soybeans in North Dakota.  Plant Health Progress (In Press: PHP-RV-14-0045).

2. Heitkamp, E., Lamppa, R., Lambracht, P., Harveson, R., Mathew, F., and Markell, S.  2014.  First report of bacterial pustule on soybeans in North Dakota.  Plant Health Progress 15:155-156 doi:10.1094/PHP-RS-14-0007.

3. Chitrampalam, P., and Nelson, B. D., Jr. 2014. Effect of Fusarium tricinctum on growth of soybean and a molecular-based method of identification. Plant Health Progress. doi:10.1094/PHP-RS-14-0014

4. Zitnick-Anderson, K., and Nelson Jr., B. D. 2014. Identification and pathogenicity of Pythium on soybean in North Dakota. Plant Dis.  doi.org/10.1094/PDIS-02-14-0161-RE.

Abstracts

1. Chitrampalam, P., and Nelson Jr. B. D. 2014. Genetic diversity of Fusarium solani from soybean. Phytopathology 104:S3.27

2. Chitrampalam, P., and Nelson Jr., B. D. 2014. Pathogenicity of Fusarium tricinctum on soybean under field conditions. Phytopathology 104:S3.27

3. Zitnick-Anderson, K. K., and Nelson, B. D. 2014. Pathogenicity of Pythium spp. isolated from soybean roots in North Dakota. Phytopathology 104:S3.138

4. Zitnick-Anderson, K.K., Norland, J. E., del Rio, L., Fortuna, A. M., and Nelson, B.  2014. Soil properties associated with the presence of Pythium communities in soybean roots. Phytopathology 104:S3.138.

5. Shin-Yi, Marzano, L., Hobbs, H., Ajayi, O., Nelson, B.D., Bradley, C., Hughes, T., Hartman, G., Eastburn, D., and Domier, L. 2014. Identification of novel and diverse mycoviruses through metagenomic characterization of the viromes of five fungal pathogens of major crop plants. 33rd Annual Meeting of the American Society for Virology. Colorado State University, June 21-25.

Extension Publications:

1. Zitnick-Anderson, K., Markell, S., and Nelson Jr., B.  2014.  Pythium damping-off of soybean.  North Dakota Cooperative Extension Service Publication PP-1737 (In Press).
Ohio

Dr. Anne Dorrance

Personnel:  Dr. Anne Dorrance, Clifton Martin, Damitha Wickramasinghe, Deloris Veney, Linda Weber, Anna Stasko, Jaqueline Huzar Novakowski, Meredith Eyre, Cassidy Gedling, Bhupendra Acharya, Christine Balk, Brittany Nauth, Rhiannon Schneider, John Schoenhals, Elizabeth Roche, Brian Kleinke Dr. Feng Qu, Dr. Chris Taylor, Dr. Terry Niblack, Horacio Nicora Lopez 

Production:

There were almost 5 million acres (4,950,000) of soybean planted in Ohio during 2014, which is more than any time since I first started working at OSU.  More importantly, record high yield of 52 bu/A as of November 1, 2014 from the National Agricultural Statistics Service.

Disease Issues:

Disease conditions during 2014: The field season was a bit challenging, especially during planting.  Rain and an extended period of cool temperatures provided perfect environmental conditions for soybean seedling blight through many fields (Approximately 15,000 Acres were affected).  Environmental conditions were also highly favorable for white mold in soybean this year.  Cool conditions during flowering with timely rains helped get this pathogen going.  There were also reports and losses due to Phytophthora stem and root rot and frogeye leaf spot.  Sudden death syndrome was identified in fields with a long history of this disease.

Research Highlights
· From seedlings with symptoms of damping-off that were recovered from affected fields, recovered a number of Pythium spp. that were metalaxyl insensitive.

· Scouted fields and made recommendations to spray fungicides to manage frogeye leaf spot and white mold on susceptible varieties in fields with a long history of both diseases.

· Evaluated a large number of seed treatment compounds for efficacy towards Phytophthora sojae and Pythium spp.  Continued to expand list of available products with good efficacy towards these pathogens.

· Identified novel major QTL for P. sojae in plant introductions along with markers to use in introgressing this trait into high yielding varieties.

Publications:

Refereed Articles:

1. Sikora, E. J., Allen, T. W., Wise, K. A., Baniecki, J., Bergstrom, G., Bradley, C., Bond, J., Brown-Rytlewski, D., Chilvers, M., Damicone, J., DeWolf, E., Dorrance, A., Dufault, N., Esker, P., Faske, T., Giesler, L., Goldberg, N., Golod, J., Gómez, I.R.G., Grau, C., Grybauskus, A., Franc, G., Hammerschmidt, R., Hartman, G., Henn, A., Hershman, D., Hollier, C., Isakeit, T., Isard, S., Jacobson, B., Jardine, D., Kemerait, B., Koenning, S., Langham, M., Malvick, D., Markell, S., Marois, J.J., Monfort, S., Mueller, D., Mueller, J., Mulrooney, B., Newman, M., Osborne, L., Padgett, G.B., Ruden, B.E., Rupe, J., Schneider, R., Schwartz, H. Shaner, G., Singh, S., Stromberg, E., Sweets, L., Tenuta, A.,  Vaiciunas, S., Yang, X.B., Young-Kelly, H., and Zidek, J. 2014.  A coordinated effort to manage soybean rust in North America: A success story in soybean disease monitoring. Plant Dis. 98:864-875. 
2. Lee, S., Mian, R.M.A., Sneller, C.H., Wang, H., Dorrance, A.E., and McHale, L. 2014. Joint linkage QTL analysis for partial resistance to Phytophthora sojae using six nested inbred populations with heterogenous conditions.  Theor. Applied Genet. 127:429-444.
3. Lin, J., Guo, J., Finer, J., Dorrance, A.E., Redinbaugh, M.G., and Qu, F. 2014. The bean pod mottle virus RNA2-encoded 58 kilodalton protein P58 is required for cis for RNA2 accumulation.  J. of Virology. 88:3213-3222.

Extension Publications:
1. Smith, D., Chilvers, M., Dorrance, A., Hughes, T., Mueller, D., Niblack, T., Wise, K. 2014. Charcoal Rot Management in the North Central Region. Univ. of Wisconsin A4037.

2. Culman, S. W., Dorrance, A. E., Hammond, R. B., LaBarge, G. A., Lindsey, L. E., Loux, M. M., Michel, A. P., Ozkan, H. E., Paul, P. A., Sulc, R. M., Taylor, N. J., Thomison, P. R., and Watters, H. D. 2014. Corn, Soybean, Wheat, and Alfalfa Field Guide. The Ohio State University/CFAES/OSUE. Bulletin 827.

South Dakota

Personnel involved: Dr. Febina Mathew, Ms. Connie Tande, Ms. Connie Strunk, Dr. Marie Langham, and Dr. Emmanuel Byamukama

Production information: 230 million bushels ($2.1 billion)

Disease Issues:
Soybean cyst nematode (SCN) continue to be the top priority disease in South Dakota. As of 2014, 29 counties are confirmed positive for SCN.  Sudden death syndrome (SDS) has become an emerging disease in South Dakota. As of 2014, 19 counties are confirmed positive for SDS. Although the disease incidence was 50-70%, severity was very low and hence yield losses were minimal.  Other diseases in low prevalence were Phytophthora stem rot, Soybean stem canker, White mold, Downy mildew, Septoria Brown Spot, Frogeye leaf spot, Charcoal rot and Bacterial blight.

Research highlights:

For the first time, brown stem rot and Sudden death syndrome were detected in South Dakota.

Publications
Refereed Articles:

1. Mathew, F. M., Tande, C., Gebreil, A., Byamukama, E., Osborne, L., and Draper, M. 2015. First report of Brown stem rot of soybean (Glycine max L.) caused by Phialophora gregata in South Dakota. Plant Disease (Accepted 01/26/15:  PDIS-12-14-1323-PDN).

2. Tande, C., Hadi, B., Chowdhury, R., Subramanian, S., and Byamukama, E. 2014 First Report of Sudden Death Syndrome of Soybean Caused by Fusarium virguliforme in South Dakota. Plant Disease 98(7): 1012.1.

Extension Publications:
1. Byamukama, E. and Strunk, C. Is your SCN management intervention working? Published 10/20/2014. Online http://igrow.org/agronomy/soybeans/is-your-scn-management-intervention-working/ 
Byamukama, E. and Strunk C. 2014. Identifying late-season soybean diseases: What is killing your soybean plants? http://igrow.org/agronomy/soybeans/identifying-late-season-soybean-diseases-what-is-killing-your-soybean-plant/
2. Mathew F. and Byamukama, E. Sudden Death Syndrome Increasing in South Dakota Soybean Fields. Published 10/15/2014. Online  http://igrow.org/agronomy/soybeans/sudden-death-syndrome-increasing-in-south-dakota-soybean-fields/
3. Strunk, C. and Byamukama, E. Phytophthora root & stem rot spotted in SD soybean fields. Published 8/14/2014. Online  http://igrow.org/agronomy/soybeans/phytophthora-root-stem-rot-spotted-in-sd-soybean-fields/ 
4. Byamukama, E. and Strunk, C. Scout for the soybean cyst nematode. Published 8/7/2014. Online http://igrow.org/agronomy/soybeans/scout-for-the-soybean-cyst-nematode/ 
5. Byamukama, E. Corn & soybean disease update. Published 7/24/2014. Online. http://igrow.org/agronomy/corn/corn-soybean-diseases-update/
6. Byamukama, E. and Tande C. Did flooding drown soybean cyst nematode? Published 7/3/2014. Online http://igrow.org/agronomy/soybeans/did-flooding-drown-soybean-cyst-nematode/ Byamukama, E. Corn & Soybeans: High moisture may increase risk of some crop diseases. Published 6/5/2014. Online  http://igrow.org/agronomy/corn/corn-soybeans-high-moisture-may-increase-risk-of-some-crop-diseases/ 
7. Byamukama, E. Scout for root and stem rots in soybeans. Published 6/26/2014. Online. http://igrow.org/agronomy/soybeans/scout-for-root-and-stem-rots-in-soybeans/ 
Tennessee 

Personnel involved:

Heather Kelly (Assistant Professor-Plant Pathologist), Jamie Jordan (Research Associate II), Wesley Crowder (Research Specialist I), Byron Vega (Post-doctoral Associate), Alice Cochran (Graduate student), Shawn Butler (Graduate student)
Production:

Soybean were harvested on more than 1.5 million acres in Tennessee in 2014.  Moderate temperatures and above normal rainfall created good to excellent yields in most counties across the state and there was a final state average yield of 46 bushels/acre (Jan 2015 USDA crops report).  Soybean prices were lower than previous years and most producers received less than $11.00 per bushel for their crop.  Projected cash receipts for soybeans in 2014 are around 690 million dollars.  

Disease Issues:
Above normal rainfall promoted foliar diseases including frogeye leaf spot and septoria brown spot. The rainfall along with a cool, wet spring also promoted a higher than normal levels of sudden death syndrome and some seedling diseases caused by Fusarium, Pythium, Phomopsis, and Rhizoctonia. Soybean cyst nematode continues to cause yield loss in all the major soybean production counties. Other diseases noted at minor levels included southern stem canker, anthracnose, and Cercospora leaf blight. 

State impacts:

Disease management strategies, fungicide resistance information, and the foliar fungicide efficacy table discussed at every production meeting, grain conference, and consultants meeting that University of Tennessee was involved (total attendance 1,025) county agent in-service training (total attendance 79). This information and hands on training in diagnosing diseases was also given at UT summer soybean scout schools and other field days (total attendance 170). Information and presentations given on disease management was promoted in blog articles (~706 hits) and on the UTcrops.com. General soybean management impacts that included disease management impacts:

· 206,130 acres of soybeans were scouted by a producer or independent crop consultant to help make crop management decisions.

· 52,275 acres of soybeans were scouted by a UT-trained scout to help make crop management decisions.

· 326 soybean producers adopted UT recommended resistance management strategies to control pests (weeds, insects and diseases).

· 362 soybean producers increased their knowledge of recommended agronomic practices and understanding of their benefits and use.

· 157 soybean producers report a $177,520 reduction in pest control costs by following recommended control strategies for insects, weeds or plant diseases.

· 406 soybean producers used data provided by UT publications or UT Internet resources and made changes in their production practices.

Publications
Refereed Articles:
1. Mengistu, A., Kelly, H. M., Bellaloui, N., Arelli, P. R., Reddy, K. N., and Wrather, A. J. 2014. Tillage, fungicide, and cultivar effects on frogeye leaf spot severity and yield in soybean. Plant Dis. 98:1476-1484.

2. Sikora, E. J. et al. 2014. A coordinated effort to manage soybean rust in North America: a success story in soybean disease monitoring. Feature Article Plant Disease 98:7, 864-875.

3. Kelly, H. M. 2014. Field evaluation of maturity group V soybean cultivars to frogeye leaf spot and fungicide in Tennessee, 2013. Plant Disease Management Report, Volume 8, Field Crops Section 

4. Kelly, H. M. 2014. Field evaluation of late maturity group IV soybean cultivars to frogeye leaf spot and fungicide in Tennessee, 2013. Plant Disease Management Report, Volume 8, Field Crops Section

5. Kelly, H. M. 2014. Field evaluation of early maturity group IV soybean cultivars to frogeye leaf spot and fungicide in Tennessee, 2013. Plant Disease Management Report, Volume 8, Field Crops Section

6. Kelly, H. M. 2014. Efficacy of selected fungicides on frogeye leaf spot in Tennessee, 2013. Plant Disease Management Report, Volume 8, Field Crops Section

Extension Publications
Southern IPM Center Newsletter

1. Know your FRAC code Oct 16, 2014

MidAmerica Farmer Grower

2. Distinguishing Frogeye Leaf Spot From Chemical Injury in Soybean July 25, 2014 

3. Identify Corn Diseases – Knowing threat to corn yields aids treatment selection May 30, 2014

4. Fight Yield Robbery – Efforts can prevent diseases from stealing crop yields Jan, 2014

Southeast Farm Press (Circulation>26,000 and >51,000 Website monthly viewers)
5. Is it time to consider a corn fungicide application? June 27, 2014

The Furrow

6. Is everything resistant? Pg. 15-16 – contributor, Sept-Oct. issue 2014

Delta Farm Press 
7. Target spot a ‘seasonal’ disease in west Tennessee cotton? Sept. 24, 2014

8. Disease-Control Strategies to Help Avoid Fungicide Resistance – contributor, May 1, 2014

Wisconsin 

Dr. Damon Smith

Personnel: Damon Smith, Shawn Conley, Carol Groves, Scott Chapman, John Gaska, Brian Hudelson, Ann MacGuidwin, Quinn Watson, Chris Bloomingdale, Jaime Wilbur, Anette Phibbs

Production:  
In Wisconsin a total of 1.8 Million acres of soybeans were planted in 2014 with 1.79 million acres harvested.  Harvested acreage was up from 1.55 million in 2013.  Statewide average yield in 2014 was up from 41.5 bushels per acre in 2013, to 44 bushels per acre.
Disease Issues:  
The spring was very wet in Wisconsin forcing some very late planting of soybean in the state.  Weather turned hot and dry in July, then turned very cool and wet in August.  These weather conditions led to moderate levels of brown spot throughout the season.  Downy mildew was also present, but did not result in yield loss.  White mold was widespread across the state and impacted a large portion of the acreage in Wisconsin. Sudden death syndrome was high in the southern areas of the state and where weather kept fields wet early in the season. However, symptoms were not typical and overall disease impact was likely not realized due to misdiagnosis. Soybean vein-necrosis virus was present at low levels in 2014. Soybean cyst nematode was confirmed in greater than 90% of the soybean production area in 2014. 

Research highlights:
· Led a multi-state effort to determine the impact of soybean vein necrosis disease (SVND) on soybean yield and seed quality. SVND effects seed quality primarily by reducing seed oil content.

· Generated a preliminary white mold disease prediction model that will be tested and validated in the North Central Region in 2015.

· Conducted a multi-state analysis of yield data and fungicide data to determine the optimum timing of fungicide application to control white mold. In addition, top performing fungicide products were identified. These data were used to update the soybean fungicide table curated by this group. 

Publications
Refereed Articles 

Marburger, D., Conley, S.P., Esker, P., MacGuidwin, A., and Smith, D.L.  2014. Relationship between Fusarium virguliforme and Heterodera glycines in commercial soybean (Glycine max) Fields in Wisconsin.  Plant Health Progress doi: 10.1094/PHP-RS-13-0107. 
Abstracts and Proceedings
1. Kandel, Y.R., Bradley, C.A., Wise, K.A., Chilvers, M., Tenuta, A., Davis, V.M., Esker, P., Smith, D.L., Mueller, D. 2014. Effect of glyphosate application on sudden death syndrome of soybean under different field conditions. Phytopathology 104:S3.58.

2. Ranjan, A., Smith, D.L., Kabbage, M. 2014. The role of soybean NADPH oxidases in resistance to Sclerotinia stem rot.  Phytopathology 104:S3.95.

3. Willbur, J.F., Kabbage, M., Smith, D. 2014. Sclerotinia sclerotiorum aggressiveness and oxalic acid production in soybean. Phytopathology 104:S3.130.

4. Bloomingdale, C., Groves, R.L., Smith, D. 2014. Thrips dispersal and Soybean vein necrosis virus (SVNV) in Wisconsin soybean. Phytopathology 104:S3.167.

5. Willbur, J.F., Kabbage, M., Smith, D. 2014. Oxalic acid production and aggressiveness of Sclerotinia sclerotiorum isolates in soybean. Phytopathology 104:S3.171.

Videos) 
1. Soybean Disease Management (3/5). 2014. UW-Extension, Integrated Pest and Crop Management CCA video Series. https://www.youtube.com/playlist?list=PLMF9p1QYShgyZWu7FhQ2WKgEsX_1Nxye9
2. Charcoal Rot in the North Central Region: Overview of Research (1/6). 2014. North Central Soybean Research Program. https://www.youtube.com/watch?v=iGrH7XxAnlo&list=PLJrvi1hU0OlSYsWHNGhfqCzDRDGbCT9Eh
3. Charcoal Rot in the North Central Region: Life Cycle (2/6). 2014. North Central Soybean Research Program.  https://www.youtube.com/watch?v=gPEmhUrRKAY&index=2&list=PLJrvi1hU0OlSYsWHNGhfqCzDRDGbCT9Eh
4. Charcoal Rot in the North Central Region: Management Options (3/6). 2014. North Central Soybean Research Program.  https://www.youtube.com/watch?v=UzdZGCqZFJM&index=3&list=PLJrvi1hU0OlSYsWHNGhfqCzDRDGbCT9Eh
5. Charcoal Rot in the North Central Region: Growth Stages and Yield Loss (4/6). 2014. North Central Soybean Research Program.  https://www.youtube.com/watch?v=lRyszy1Hjeg&index=4&list=PLJrvi1hU0OlSYsWHNGhfqCzDRDGbCT9Eh
6. Charcoal Rot in the North Central Region: Research Methods (6/6). 2014. North Central Soybean Research Program.   https://www.youtube.com/watch?v=29qFgKuGPM&index=6&list=PLJrvi1hU0OlSYsWHNGhfqCzDRDGbCT9Eh
7. Brown Stem Rot in Soybean. 2014. UW-Extension – Cooperative Extension Service. University of Wisconsin. https://www.youtube.com/watch?v=-KWu9dPCDXY
8. Soybean Vein Necrosis Virus; North Central Soybean Research Program. 2014. North Central Soybean Research Program. https://www.youtube.com/watch?v=uMtyO8DIiEI
Extension Publications
1. Smith, D.L., Chilvers, M., Dorrance, A., Hughes, T., Mueller, D. Niblack, T., Wise, K. 2014. A4037 – Charcoal Rot Management in the North Central Region. UW Extension - Cooperative Extension Service.  University of Wisconsin.

2. Davis, V., Jensen, B., Nice, G., Renz, M., and Smith, D.L.  2014.  A3646 – Pest Management in Wisconsin Field Crops.   UW Extension - Cooperative Extension Service.  University of Wisconsin.

3. Marburger, D., Conley, S., Gaska, J., Macguidwin, A., and Smith, D. The Relationship Between the Causal Agent of SDS and SCN in Wisconsin. Soy Sentinel.  Vol. 10. No. 3.  

4. Smith, D.L. and Proost, R.  2014.  Fact Sheet: What’s on your seed?  UW Extension - Cooperative Extension Service.  University of Wisconsin.

5. Smith, D.L.  2014.  White mold management in 2013: Was it product or timing?  Proc. Of the 2014 Wisconsin Crop Management Conference.  Vol. 53. Pgs. 145-148.

6. Bloomingdale, C., Smith, D.L., Groves, R.L. 2014.  Thrips dispersal and Soybean vein necrosis virus (SVNV) in Wisconsin soybean.  Proc. Of the 2014 Wisconsin Crop Management Conference.  Vol. 53. Pgs. 95-98.  

7. Marburger, D., Gaska, J., Conley, S., Esker, P., MasGuidwin, A., and Smith, D.L.  2014.  Relationship between SDS and SCN in commercial soybean fields in Wisconsin.  Proc. Of the 2014 Wisconsin Crop Management Conference.  Vol. 53. Pgs. 145-148.

8. Smith, D.L., Chapman, S., and Jensen, B. 2014. Wisconsin Field Crops Pathology Fungicide Tests Summary, 2014. http://fyi.uwex.edu/fieldcroppathology/files/2014/12/2014-Fungicide-Test-Summary.pdf
9. Smith, D.L. 2014. Hot Off the Press! New Pythium Root Rot in Soybean Scouting Card Wisconsin Field Crops Pathology Blog/Wisconsin Crop Manager – February 12.

10. Smith, D.L. 2014. Soybean Disease Considerations for Planting into Cool, Wet Soils. Wisconsin Field Crops Pathology Blog/Wisconsin Crop Manager – May 14.

11. Smith, D.L. 2014. Wisconsin Soybean Disease Update – June 19, 2014. Wisconsin Field Crops Pathology Blog/Wisconsin Crop Manager – June 19.

12. Smith, D.L., Wise, K., Chilvers, M., Bradley, C., and Mueller, D. 2014. Managing White Mold in Soybean. Wisconsin Field Crops Pathology Blog/Wisconsin Crop Manager – July 1.

13. Smith, D.L. 2014. Cercospora Leaf Blight and Purple Seed Stain of Soybean. Wisconsin Field Crops Pathology Blog/Wisconsin Crop Manager – July 23.

14. Smith, D.L. 2014. Wisconsin Soybean Phytophthora Root Rot Survey Update. Wisconsin Field Crops Pathology Blog/Wisconsin Crop Manager – July 30.

15. Smith, D.L. 2014. Alfalfa Mosaic Virus on Soybean in Wisconsin. Wisconsin Field Crops Pathology Blog/Wisconsin Crop Manager – August 1.

16. Smith, D.L. 2014. Wisconsin Corn and Soybean Disease Update – August 21, 2014. Wisconsin Field Crops Pathology Blog/Wisconsin Crop Manager – August 21.

17. Smith, D.L. 2014. Stem Canker Prevalent in Wisconsin Soybean Fields. Wisconsin Field Crops Pathology Blog/Wisconsin Crop Manager – September 2.

Smith, D.L., Wise, K., and Mueller D. 2014. Soybean Vein Necrosis Disease 
18

