NCERA 137 Annual Meeting Minutes
St. Louis, MO

February 20 – 22

Attendance:  Illinois: Carl Bradley; Indiana: Greg Shaner; Iowa: Silvia Cianzio, Peter Lundeen, Leonor Leandro, X.B. Yang; Kansas: Chris Little, Doug Jardine; Michigan: Diane Brown-Rytlewski; Minnesota: Dean Malvick; Missouri: Laura Sweets, Jim English; Nebraska: Loren Giesler; North Dakota: Berlin Nelson; South Dakota: Tom Chase; Ohio: Anne Dorrance; Wisconsin: Paul Esker, Craig Grau; CSREES: Martin Draper 
Chair Laura Sweets called the meeting to order and presented the meeting agenda.

CSREES Report
Marty Draper presented information on the President’s budget.  He reported an upcoming shift to 70% of Hatch funding associated with multi-state projects.  Hatch is moving towards a greater competitive format.  The extension budget was doubled for implementation of extension to redefine access understanding and usefulness of extension education.  Risk Management will cease funding for soybean rust sentinel plot program in 2009.  
Administrative Advisor Report

Steve Slack reported that Hatch funds will be 16% lower to states.  academic programs.  Impacts at state level shifts in hatch and reduce formula grant portion 40% - dollars to new multi state competitive grant program so can retrieve dollars.  Feds like multi state projects.   Smith-Lever funds are flat for extension programs.  Another change is a shift  of integrated activities such as water quality, methyl bromide and IPM to NRI.  Funding for NRI is up 25% but due to shift of 406 program funds.  Funding for bioenergy and specialty crops was also moved to NRI.    

NCERA 137 Business Meeting
A motion to approve the 2007 minutes of NCERA 137 was made by Yang and seconded by Nelson.  Minutes approved by voice vote. 

Silvia Cianzio suggested the 2009 meeting be held in Puerto Rico on January 17 to 20 or January 26-27, 2009.  Motion:  Nelson move to accept invitation and proposal- Giesler second; passed by voice vote.  Silvia Cianzio is coordinating local arrangements. The 

Southern Soybean Pathology Workers will be contacted and as well as member of NCERA 200.

The current NCERA 137 project ends September 30, 2009 and has been assigned a temporary number, NCERA 137temp.  The renewal proposal should make a case that 137 should remain that number due to longtime identity with industry and commodity groups.  The Rewrite Committee is composed of Anne Dorrance, X.B.Yang, Paul Esker, Leonor Leandro, and Carl Bradley. Deadlines are September 15, 2008 for a draft of issues and justification and the final version is due December 1, 2008 to Steve Slack’s administrative assistant for submission to NCERA website.  Each state representative should present commentary on impact, accomplishments and deliverables.

The Committee discussed the addition of soybean pathologists from other regions.  Membership lists need to be updated.  The status was certain for James Grichar and Charlie Rush.  Non experiment station members can be added and need to contact Steve Slack office.  Each member must request experiment station directors to renew appendix E. This is not done automatically to remain a member of NCERA 137.  

Election of officers;  Motion by Anne Dorrance that X.B. Yang be interim Chair for 2009 until Silvia Ciazano is officially appointed to NCRERA 137 by the Experiment Station Directors.  Motion seconded by Tom Chase and passed by voice vote.  Motion by X.B. Yang to elect Paul Esker as Secretary for 2009 and Chair for 2010.  Motion seconded by Berlin Nelson and passed by voice vote. 

A motion was made by Anne Dorrance for recognition to Laura Sweets for outstanding duties as Chair of NCERA 137 and acknowledgement and thanks to David Wright for monetary support for the meeting.  
Workshops

Carl Bradley led a discussion on fungicides applied to seed and foliage.  Paul Esker led a discussion on the use of meta analysis for data from multiple experiments.  Berlin Nelson led a discussion on the use of molecular methods to study soybean pathogens.

White Paper Discussion

The current document is comprehensive but does not focus on research and extension priorities.  There was discussion to update yield loss table and pass by industry personal for review. 

Purpose of white paper; use as resource to generate funding, identify key issues to address, and an overall review of soybean pathology.  White paper may serve as resource to develop themes and direction for more focused treatment of research priorities and research needs.  The white paper can be used to identify a theme from which to derive research or extension priorities.  There was discussion to restructure the format on the basis of themes.  Examples discussed were root health and subregional themes within northcentral region.  Additional themes discussed were identification of resistance genes, selection methodology for resistance genes and genetic mapping of soybean and soybean pathogens.  The disease triangle was discussed as a foundation of a model to develop research teams; Pathogen team, host team and environment team/yield loss activity in this team.  Yield loss could be a first step and used to justify research efforts on a specific pathogen or complex system. 

The Committee decided to develop a Plan of Action which would entail one page document and would refer reader to the full white paper on a specific web site.  Berlin Nelson will draft a one page Plan of Action and Diane Brown-Rytlewski volunteered to assist with the Extension content.

State Reports
2007 Illinois Report for NCERA 137
Carl A. Bradley, Department of Crop Sciences, and Glen Hartman, USDA-ARS and Department of Crop Sciences, University of Illinois, Urbana 61801.

Overview of 2007 season in Illinois:
Approximately 8.2 million acres of soybean were harvested in Illinois in 2007.  This was down from approximately 10.1 million acres harvested in 2006.  The overall state average yield was 43 bu/A which was slightly lower than the 10-year average for the state (44.3 bu/A).  Yields in the the southwestern and southeastern regions of the state were very low and averaged 27 bu/A.  

The amount of precipitation during the growing season differed greatly from the northern to the southern regions of the state.  The northern region of the state received above-average rainfall, while areas in the southern portion of the state received less than average rainfall.  

Soilborne diseases.  Rhizoctonia root and hypocotyl rot was moderate to severe in some fields in central Illinois, causing damping-off of seedlings early in the growing season.  In general, losses due to Phytophthora root rot were low except in a few regions in the state that received abundant rainfall early in the season.  Incidence of sudden death syndrome was high in the northern region of the state, but low in the southern region of the state.  Areas in the southwestern and southeastern regions of the state experienced moderate to high levels of charcoal rot.

Foliar and stem diseases.  On susceptible cultivars, frogeye leaf spot was severe in northwestern Illinois, moderate in central and northern Illinois, and generally low in southern Illinois…….the exception being on some late-planted double-crop fields in southern Illinois, which were moderate to severe.  Septoria brown spot was observed in the entire state, but was moderate to severe in the upper canopy of soybean fields in northern Illinois where above-average rainfall was present.  Sclerotinia stem rot (white mold) was moderate to severe in the northern half of the state.  Downy mildew was observed at high incidences in some fields in southern IL.  The first confirmation of soybean rust in the state came in late September in Massac Co. (southern IL).  Three other counties were confirmed to have soybean rust in late October, and were Champaign Co. (east-central IL), McDonough Co. (west-central IL), and Bureau Co. (northern IL).  Soybean rust arrived too late in the state to cause yield losses.

Seed quality issues.  Germination of seed harvested in Illinois in 2007 is lower than normal.  In some areas, seed coats were thin, which made seed more susceptible to mechanical damage.  Some areas received large amounts of rainfall late in the season, which delayed harvest.  Phomopsis seed decay in these areas may be related to the low germination.   

Research projects in the Bradley Lab:

Foliar fungicide trials.  Foliar fungicide trials were conducted at 10 locations across the state.  Each location consisted of 4 cultivars and 20 fungicide treatments, including the untreated control.  In general, yields were not significantly affected by the use of fungicides except for two locations.  At Monmouth (northwestern IL) and DeKalb (northern IL), plots treated with strobilurin + triazole combinations had significantly greater yields than the untreated controls.  Out of all of the locations, Monmouth and DeKalb received the greatest amount of rainfall from June through August.  Frogeye leaf spot was severe at the Monmouth location, and Septoria brown spot was severe at the DeKalb location.  The greater yields with the strobilurin + triazole fungicide treatments at these two locations seemed to be related to control of frogeye leaf spot and brown spot.

Seed treatment x seeding rate trials.  At 5 locations in the state, the effect of fungicide seed treatments (ApronMaxx, Trilex AL, untreated control) was evaluated over two cultivars planted at four different seeding rates (75,000; 125,000; 175,000; 225,000 viable seeds/A).  In general, fungicide seed treatments had little effect on stand and yield.  This was likely due to good planting conditions (warm soil temperatures) that promoted quick emergence at most of the locations.  Yields were affected the most by seeding rates.  

Seed treatment x SDS trial.  The effect of fungicide seed treatments on soybean plants growing in Fusarium virguliforme-infested soil.  Prior to planting, sterilized sorghum seed infested with F. virguliforme were sown into the soil.  Following that, plots were planted with the soybean seed being placed above the F. virguliforme-infested sorghum seed.  Sixteen fungicide seed treatments (including the untreated control) were evaluated.  Despite infesting the soil with F. virguliforme, disease pressure was low to moderate.  Seed treatments had no effect on plant stand, yield or SDS foliar symptoms.  Roots were collected at approximately 6 weeks after planting and were scanned using the WinRhizo system; these data have not yet been analyzed.  At three different periods in the season, roots were collected from each plot and DNA was extracted.  Real-time quantitative PCR is currently being used to determine the amount of F. virguliforme DNA that is present in the soybean roots of each plot for each collection date. 

Bacterial blight race survey (In cooperation with Frank Zhao, Univ. IL).  Soybean leaves with bacterial blight symptoms were collected from soybean rust sentinel plots and commercial soybean fields in the state.  Pseudomonas savastanoi was isolated from each infected leaflet, and cultures were maintained.  These P. savastanoi isolates were used to inoculate a set of nine differential soybean lines (Acme, Centennial, Chippewa, Harosoy, Flambeau, Lindarin, Merit, Norchief, and Peking) to characterize each isolate by race.  Out of 92 isolates, 63 (68.5%) were determined to be race 4, 24 (26.1%) were determined to be race 5, and 5 (5.4%) could not be characterized. 

Fungicide sensitivity baseline development for Cercospora sojina.  Isolates of C. sojina were collected from Illinois soybean fields that were not sprayed with a fungicide.  In addition, isolates from a historical collection maintained by Dan Phillips (Univ. Georgia) were received.  Nearly 200 isolates that have never been exposed to a strobilurin fungicide are now being maintained in my laboratory.  These isolates will be used to develop baseline sensitivity levels to strobilurin fungicides.  This work is currently in-progress.  After the baseline sensitivity levels are established, C. sojina isolates that have been exposed to strobilurin fungicides can be tested to determine if sensitivity levels are shifting (which would indicate fungicide resistance).  Some isolates were collected from soybean fields that were sprayed with a strobilurin fungicide in 2007, and will be collected in 2008 as well.

Research projects in the Hartman Lab:
Transmission of Soybean mosaic virus (SMV) through soybean seed. Seed-borne infections are the primary sources of inoculum for SMV infections. The strain specificity of SMV transmission through seed and SMV-induced seed-coat mottling were investigated in field experiments. Six soybean plant introductions (PIs) were inoculated with eight SMV strains and isolates. Transmission of SMV through seed ranged from 0 to 43%, and isolate-by-soybean line interactions occurred in both transmission rates and percentages of mottled seeds. For example, SMV 746 was transmitted through 43% of seed in PI 229324, but was not transmitted through seed of PIs 68522, 68671, or 86449. In contrast, SMV 413 was transmitted through seed from all PIs. SMVs that were transmitted poorly by the Asian soybean aphid, Aphis glycines, also were transmitted poorly through seed. No predicted amino acid sequences within the helper-component protease or coat protein coding regions differentiated the two groups of SMV strains. The loss of aphid and seed transmissibility by repeated mechanical transmission suggests that constant selection pressure is needed to maintain the regions of the SMV genome controlling the two phenotypes from genetic drift and loss of function.
Mapping and confirmation of a new sudden death syndrome resistance QTL. Previous research has led to the identification of soybean genotypes with partial resistance to SDS and quantitative trait loci (QTL) controlling this resistance. The objective of this study was to map QTL conferring SDS resistance in populations developed from the crosses Ripley by Spencer (R·S-1) and PI 567374 by Omaha (P·O-1). Both Ripley and PI 567374 have partial resistance to SDS and Spencer and Omaha are susceptible. The R·S-1 population was evaluated for SDS resistance in three field environments and the P·O-1 population was greenhouse evaluated. Three SDS resistance QTL were mapped in the R·S-1 population and two in the P·O-1 population. One resistance QTL was mapped to the same location on linkage group (LG) D2 in both backgrounds. This QTL was then tested in a population of F2 plants developed through one backcross (BC1F2) in the PI 567374 source and in a population of F8 plants derived from a heterozygous F5 plant in the Ripley source. The LG D2 QTL was also significant in confirmation populations in both resistant backgrounds. Since none of the SDS resistance QTL identified in the R·S-1 or P·O-1 populations mapped to previously reported SDS resistance regions, these new QTL should be useful sources of SDS resistance for soybean breeders.

Soybean aphid resistance genes map to linkage group M.  Single dominant genes in the cultivars ‘Dowling’ and ‘Jackson’ control resistance to the soybean aphid. The gene in Dowling was named Rag1, and the genetic relationship between Rag1 and the gene in Jackson is not known. The objectives of this study were to map the locations of Rag1 and the Jackson gene onto the soybean genetic map. Segregation of aphid resistance and simple sequence repeat (SSR) markers in F 2:3 populations developed from crosses between Dowling and the two susceptible soybean cultivars ‘Loda’ and ‘Williams 82’, and between Jackson and Loda, were analyzed. Both Rag1 and the Jackson gene segregated 1:2:1 in the F 2:3 populations and mapped to soybean linkage group M between the markers Satt435 and Satt463. Rag1 mapped 4.2 cM from Satt435 and 7.9 cM from Satt463. The Jackson gene mapped 2.1 cM from Satt435 and 8.2 cM from Satt463. Further tests to determine genetic allelism between Rag1 and the Jackson gene are in progress. The SSR markers flanking these resistance genes are being used in marker-assisted selection for aphid resistance in soybean breeding programs. 
Soybean mosaic virus helper component-protease alters leaf morphology and reduces seed production in transgenic soybean plants. Transgenic soybean plants expressing Soybean mosaic virus (SMV) helper component-protease (HC-Pro) showed altered vegetative and reproductive phenotypes and responses to SMV infection. When inoculated with SMV, transgenic plants expressing the lowest level of HC-Pro mRNA and those transformed with the vector alone initially showed mild SMV symptoms. Plants that accumulated the highest level of SMV HC-Pro mRNA showed very severe SMV symptoms initially, but after 2 weeks symptoms disappeared, and SMV titers were greatly reduced. Analysis of SMV RNA abundance over time with region-specific probes showed that the HC-Pro region of the SMV genome was degraded before the coat protein region. Transgenic soybean plants that expressed SMV HC-Pro showed dose-dependent alterations in unifoliate leaf morphologies and seed production where plants expressing the highest levels of HC-Pro had the most deformed leaves and the lowest seed production. Accumulation of microRNAs (miRNAs) and mRNAs putatively targeted by miRNAs was analyzed in leaves and flowers of healthy, HC-Pro-transgenic, and SMV-infected plants. Neither expression of SMV HC-Pro nor SMV infection produced greater than twofold changes in accumulation of six miRNAs. In contrast, SMV infection was associated with twofold or greater increases in the accumulation of four of seven miRNA-targeted mRNAs tested. 
First Report of Soybean dwarf virus in Soybean in Northern Illinois.  Soybean dwarf virus (SbDV), a member of the Luteoviridae, is transmitted persistently by colonizing aphids and causes significant yield losses in soybean in Japan. In the United States, SbDV is endemic in red and white clover (Trifolium pratense L. and T. repens L.). During August of 2006, two surveys for virus diseases in soybean were conducted in Illinois. Total RNA was extracted from pools of 90 to 100 plants and analyzed by quantitative real-time reverse transcriptase (QRT)-PCR using a fluorescently labeled minor groove binding probe and flanking primers. From the first survey, pools from Carroll, Jo Daviess, and Ogle counties were positive for SbDV. On the basis of the number of randomly sampled plants, the incidence of SbDV infection in northern Illinois was approximately 0.3%. In the second survey, SbDV was detected in one pool containing symptomatic plants from five soybean rust sentinel plots. To our knowledge, this is the first report of infection of soybean plants in Illinois with SbDV.

Soybean rust research.  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).

Common bean (Phaseolus vulgaris) cultivars with soybean rust resistance were identified, with cv. Aurora, Compuesto Negro Chimaltenango, and Pinto 114 being the most resistant of the sixteen cultivars evaluated. (M. R. Miles et al., 2007).

Soybean lines were developed that contain soybean rust resistance derived from Glycine tomentella; however, these lines were still susceptible to soybean rust. (M. E. Patzoldt et al., 2007.).

A detached leaf method used for screening for resistance against soybean rust was developed and tested.  This method may be valuable for screening for resistance to soybean rust. (M. Twizeyimana et al., 2007).

Trials established to determine the efficacy of fungicides against soybean rust in South American and South Africa were summarized.  The results of these trials indicate that both strobilurin and triazole fungicides can be effective in protecting against losses due to soybean rust. (M. R. Miles et al., 2007.).

Research to assess the toxicity of fungicides using a mammalian cell cytotoxicity assay was conducted.  This results of this research indicate that soybean rust fungicides are as toxic as some other known identified agrichemicals. (S. L. Daniel et al., 2007).
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Kansas State University
In 2007, Kansas growers produced 84.2 million bushels of soybeans, down 17% from 2006.  Yields averaged 33 bu/acre, up 3% from 2006. Total acreage however, was down 530,000 acres compared to 2006.

Soybean rust came to Kansas for the first time in 2007.  The disease was positively identified from a sentinel plot sample submitted from Montgomery County in southeastern Kansas on September 20th.  Subsequently, the disease was found in an additional 13 fields in 8 counties that were located mostly in southeastern and northeastern Kansas.  Other foliar disease appeared at levels that were much higher than in any recent year as well.  Significant rains in June and July set the stage for considerable foliar disease pressure.  Diseases of note included frogeye leaf spot, downy mildew, Septoria brown spot and bacterial blight.   Total disease losses for 2007 were estimated at 5.9%, which is well below the long term average of 12.2%.  The lower level of disease loss was mostly due to the general lack of charcoal rot development in most areas of the state. Diseases of other note include sudden death syndrome and soybean cyst nematode.  The range of SDS continues to expand, especially in northeastern Kansas.  Soil test results from the KSU Nematology Lab indicate that growers are not managing SCN.  Many submitted soil samples continue to have levels above 15,000 eggs/100 cc of soil. 

Several fungicide trials were conducted in 2007 with mixed results.

2007 Soybean Fungicide Trials at the Southeast Agricultural Research Center-Parsons. Variety NK S52U3. Rust present @ late R5.

Treatment
              
Rate oz/a       Grain Yield*

1. Folicure @ R3               


4.0

34

2. Domark @ R3                

5.5

33

3. Headline +   Caramba @ R3       
4.4 + 7.7
36

4. Quadris  @ R3              

12.3

36

5. Quilt  @ R1                  

14.0

34

6. Quilt  @ R3                   

14.0

36

7. Quilt  @ R5                   

14.0

33 

8, Check – no treatment     

  --- 

35

*No significicant differences

2007 Marshall County Soybean Fungicide Plot

	Treatment
	Yield
	Moisture
	Test Weight

	
	bu/a
	%
	lb/bu

	Untreated Check
	53.7
	10.6
	53.9

	Headline – 9 oz/a
	53.6
	10.9
	53.1

	Average
	53.7
	10.7
	53.5

	LSD(0.05)
	NS
	0.2
	NS


2007 Leavenworth County Soybean Fungicide Plot

	Treatment
	Yield
	Moisture
	Test Weight

	
	bu/a
	%
	lb/bu

	Untreated Check
	40.4
	12.0
	52.3

	Headline – 9 oz/a
	45.2
	12.4
	52.8

	Average
	42.8
	12.2
	52.6

	LSD(0.10)
	3.9
	NS
	NS


The economic benefits of a seed treatment (see table below) were not present in 2007.  Good weather at planting allowed the crop to get off to an excellent start.  The five year average of +2 bushels for treated seed however, suggests that routine use by Kansas producers is still economical. With high commodity prices, there has been a significant increase in producer interest in using seed treatments.  

Five-year seed treatment trial results.

	Year
	Untreated
Bu/a
	Treated
Bu/a
	Difference
Bu/a

	2003
	25.3
	28.4
	+ 3.1

	2004
	53.9
	58.0
	+ 4.1

	2005
	38.4
	38.7
	+ 0.5

	2006
	24.8
	27.2
	+ 2.4

	2007
	37.9
	38.0
	+0.1


Locations: Scandia (irrigated), Ottawa, Parsons, Rossville, Silver Lake
Kansas participated in the IPM PIPE legume virus survey.  There were two soybean plots and three dry bean plots in the survey.  Bean pod mottle virus was identified in the soybean plots at low levels.  The only virus detected in the dry beans was a single sample of alfalfa mosaic virus. 

Dr. Chris Little joined the K-State faculty in June of 2007.  Chris has a 90% research appointment.  Within that, he is expected to commit 50% of his research effort to soybean diseases.  Chris has already received two soybean related research grants.  The first is from the Kansas Soybean Commission and is titled, Influence of soils, nutrition, and water relations upon charcoal rot incidence and severity in Kansas.  The objectives of the grant are 1) determine the influence of common Kansas soil types on charcoal rot disease incidence and severity; 2) determine the influence of water relations on charcoal rot disease incidence and severity within the context of the various soils; and 3) determine the influence of soil nutrition on charcoal rot disease incidence and severity under irrigated and non-irrigated regimes.  A second grant, Charcoal Rot Cultivar Evaluation Using Adapted and Exotic Sources of Resistance has been funded by the United Soybean Board and is in cooperation with the University of Arkansas.  Objectives of this project are 1) evaluate cultivars thought to be resistant to charcoal rot in a standardized multi-state screening program; 2) refine current and develop new field and greenhouse screening methods to identify charcoal rot resistance; 3) evaluate adapted and exotic soybean germplasm for charcoal rot resistance; and 4) determine the effects of charcoal rot and drought on soybean in inoculated tests.  A third grant from the North Central Soybean Research Program is pending.  If funded, it will be incorporated into the ongoing NCRSP project, Managing frogeye leaf spot and charcoal rot in the North Central Region.  The objective will be to determine the role of drought stress, soil physical and biological properties and aggressiveness of M. phaseolina isolates on charcoal rot incidence and severity.

Research Publications:

Jardine, D.J. and L. Maddux. 2007. Evaluation of seed treatment fungicides for control of seedling diseases and charcoal rot in soybeans, 2006. Plant Disease Management Reports (online).  Report No. 1:ST008. DOI:10.1094/PDMR01.
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Submitted by: Diane Brown-Rytlewski , Michigan State University, Department of Plant Pathology

     Michigan soybean production for 2007 was just under 67.9 million bushels down 21.7 million bushels from 2006.  Fewer acres were planted to soybeans and more acres were switched to corn to provide feedstocks for ethanol plants. Average yield dropped to 39 bushels/A from 45 bushels/A the previous year.  The spring planting season was delayed due to heavy rainfall in April and early May.  Soybeans were slow to emerge in areas of the state with heavy soils, and some fields required replanting. Most planting was finished by the end of May to the first week of June. 

     This was supposed to be an “on” year for soybean aphids in Michigan but it wasn’t.  Some soybeans planted in April in the Thumb area developed soybean aphids over threshold in mid-June, and were treated.  Very few soybean aphids developed elsewhere, and soybean aphids rarely approached threshold the rest of the season.  Spider mites were much more of an issue than aphids. Bean leaf beetle feeding was more prevalent than in previous years, butt still not at damaging levels in most cases. Second generation BLB have caused damage by feeding on pods. 
     There were minimal reports of soybean virus diseases last year, and none were found in the sentinel plot sampling. Over 125 samples were collected from 20 soybean rust sentinel plots throughout the season. The most common foliar diseases found in the sentinel plots included bacterial leaf spots and septoria brown spot, mostly on lower leaves.  Frogeye leaf spot and downy mildew were detected late in the season.  Foliar disease pressure in the state was generally light, due to dry weather throughout much of the state from June through the middle of August.  There was no soybean rust detected anywhere in Michigan in 2007.

       Charcoal root rot was confirmed in five counties, and was probably more widespread than reported.  Many growers reported damage due to drought and spider mites, and may not have inspected their fields further for evidence of charcoal root rot.  Symptoms of SDS and white mold showed up in mid-August, shortly after rainfall resumed.  Disease symptoms appeared late in the season in scattered fields and probably didn’t affect yield much. 

     Growers reported many problems with green stems on soybeans tangling combines at harvest time. Numerous samples sent in to plant diagnostic services didn’t turn up any diseases or insects associated with the appearance of green stems.  It appears that environmental conditions may have been the primary cause of green stem this season.  Soybeans aborted flowers and pods during the summer drought.  There may not have been enough pods to use up the carbohydrates produced once rainfall resumed, leaving green stems at harvest.

     Soybean cyst nematode (SCN) continues to be the major soybean disease in Michigan, with SCN found in all major soybean producing counties.  Michigan Soybean Promotion Committee (MSPC) sponsors a program to support free SCN testing for growers, and increasing numbers of growers are using it.  George Bird has a long term soybean cyst nematode variety trial (started in 1999) scheduled to run through 2010.  There are several SCN trials to evaluate commercial varieties conducted each year under moderate SCN pressure.   

     The soybean breeding program in Michigan led by Dr. Dechun Wang, (Crop and Soil Science Department) focuses on develops breeding lines with resistance to white mold, soybean aphids or soybean rust.  He is also incorporating resistance to white mold, SCN, SMV and soybeans aphids into germplasm adapted for Michigan environments. Michigan continues to publish white mold performance rating for commercial varieties. 

     A fungicidal seed treatment study (funded by MSPC) was begun at two locations in Michigan in 2007. Six treatments and an untreated control were evaluated, including high and low rates of fludioxanil+mefanoxam, a commercial formulation of Bacillus subtilis, a commercial formulation of Bacillus pumilus, trifloxystrobin + metalaxyl, and trifloxystrobin + metalaxyl, + Bacillus pumilus. The low rate of fludioxanil+mefanoxam resulted in significantly higher stand counts at one location, but none of the treatments at either location translated into significantly higher yields. The study will continue in 2008.

2007 Michigan Publications

Bird, G. W. 2007. Nematode community structure of natural, non-managed and managed ecosystems. J. Nematol. 39:89.

Bird, G. W. 2007. A Global Perspective of Integrated Nematode Management Innovation. Phytopathology 97:S148.

Bird, G. W., T. Kendle, J. Davenport and D. Rajzer.  2008. Soybean Cyst Nematode Research: 1999-2007 Kendle Farm Variety Trials.  2007 Michigan On-Farm Research Report.  Michigan State University Extension, East Lansing.

D. Wang and  J. Boyse. 2007. White Mold Performance Report. http://www.css.msu.edu/varietytrials/soybean/whitemold.htm
Brown-Rytlewski, D. 2007.Mid-Michigan Soybean Trials Seed Treatment Performance Comparison; Summary of Targeted Fungal Pathogens Isolated in Seed Treatment Study. 2007 Mid-Michigan Crop Report. Michigan State University Extension, East Lansing.

Brown-Rytlewski, D.E., 2007. Chapter 15, Safe Fungicide Storage, in Using Foliar Fungicides to Manage Soybean Rust (2nd edition)  Dorrance, A.E., M.A. Draper and D. E. Hershman, eds. Ohio State University Extension Bulletin SR-2008 111 p.
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Brown-Rytlewski, D. and MacKellar, B. 2007. Soybean Sudden Death Syndrome (SDS). http://www.ipm.msu.edu/cat07field/pdf/7-26SDS.pdf
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Dr. James E. Kurle. Dept. of Plant Pathology. Univ. of Minnesota. St. Paul, MN.
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Minnesota Soybean Production and General Disease Status Report for 2007.

In 2007, Minnesota produced approximately 252 million bushels of soybean on 6.2 million acres. This acreage is a drop from 7.2 million acres in 2006, primarily due to an increase in corn acreage. The average yield of soybean in MN in 2007 was 41 bushels per acre.  Soybeans are produced in Minnesota from the Iowa border to the Canadian border, a distance close to 500 miles, which covers areas of adaptation for maturity groups ranging from 2.2 to 00.  Much of Minnesota once again had very dry conditions throughout the growing season and higher than normal temperatures from June through most of August.  Plant stress and stunting resulted from the dry conditions in some areas.  Seedling diseases and root rots occurred in some areas, but were typically below normal levels in much of the state in 2007 due to the dry weather,.  The primary soybean disease problem appeared to be SCN, with scattered reports of SDS, charcoal rot, Phytophthora rot, white mold, Rhizoctonia root rot, and root rot.  SDS was confirmed to be present in two additional counties in 2007.  This brings the total number of counties to 21 where SDS has been confirmed in MN.  SCN was confirmed in one additional county in northwestern MN in 2007, bringing the number of counties where SCN has been confirmed to 59 of 98 counties. 
Selected Minnesota Research Projects and Progress in 2007.

1. ) SDS in Minnesota.  SDS has now been confirmed to be present in 21 Minnesota counties (19 counties had been confirmed in 2006), however, the distribution of SDS in Minnesota likely includes additional counties.  These samples were examined for symptoms of SDS, roots were cultured to isolate the causal pathogen present in the plants, and confirmed using a specific PCR diagnostic test for the SDS pathogen. The results demonstrate that SDS is widely distributed in Minnesota.Increased efforts have been placed on evaluating northern soybean germplasm for resistance to SDS, and studies have been ongoing to characterize the characteristics of F. virguliforme in Minnesota. 

 2. ) SBR Sentinel Plots and Spore Trapping: A network of 26 sentinel plots was established across Minnesota in 2007.  Leaf samples were collected weekly and sent to a laboratory at the U. of Minnesota in St. Paul for diagnosis. Results were reported to the USDA SBR website. Soybean rust was not detected in MN, but several other foliar diseases were documented.  In addition, spore collectors were set up at each plot and filters, installed in the collectors, were collected weekly analyzed with qPCR for the presence of spores of Phakopsora pachyrhiz. Spores were detected in several counties in MN in 2007. 

3. ) Forecasting model for SBR: A Minnesota Soybean Rust Forecast Model was developed for temporal (daily) and spatial (by county) prediction of the occurrence of conditions favorable for development of soybean rust. It is designed to assist Minnesota soybean growers by forecasting the disease potential.  It is an integrated model that couples spore transport to its wet deposition and soybean leaf wetness. 

4.) Foliar Fungicide Trials. Several foliar fungicides were evaluated at two locations in 2007.  No significant yield increase was associated with fungicide applications at either location, however, it was a dry summer that did not favor foliar soybean diseases. 

5.) Breeding Efforts. The soybean breeder, Dr. J. Orf, and the soybean pathologist, Dr. J. Kurle, continue to collaborate closely on breeding for resistance to soybean cyst nematode, P. sojae, Fusarium solani f.sp. glycines and S. sclerotiorum.  D. Malvick has initiated a field evaluation site for SDS resistance. 

6. ) Other projects are proceeding with BSR, root rot diseases, the interaction of soybean cyst nematode with both arbuscular mycorhizal fungi, and iron deficiency chlorosis of soybean.

Selected Minnesota Soybean Disease Publications and Reports – 2007

· Malvick, D. and Impullitti, I. 2007.  Detection and quantification of the fungus Phialophora gregata in plant and soil samples with a quantitative, real-time polymerase chain reaction assay. Plant Disease 91:726-742.
· Malvick, D.K. and. Bussey, K.E. 2007. Spread of sudden death syndrome in soybean fields and characteristics of Fusarium virguliforme, the causal agent, in Minnesota.  Phytopathology 96:S69.

· Impullitti, A.E., and Malvick. D.K. 2007. Evaluation of PCR to study colonization of legumes by Phialophora gregata.  Phytopathology 97:S162. 

· Impullitti, A.E., and Malvick, D.K. 2008. Effects of latent infection by Phialophora gregata on physiology and growth of soybean.  Presented at the North Central APS Meeting in Lafayette, IN. June 2007. Phytopathology 98:(in-press).
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· Barnes, C.W., Szabo, L.J.  Bowersox, V.C., Lehmann, C. 2007. Phakopsora pachyrhizi spores in rain.  Presented at the 2007 National Soybean Rust Symposium. 
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· Jia, H. and Kurle, J.E. 2007. Resistance and partial resistance to Phytophthora sojae in early maturity group soybean plant introductions. Euphytica. 159: 27-34

· Meyer, P. and J.E. Kurle. 2007. Interaction of temperature and soil moisture in root rot of soybean. Phytopathology. 97:S76.
· Meyer, P. and J.E. Kurle. 2007. Efficacy and persistence of seed treatment against root rot of soybean. Phytopathology. 97:S76.

· Sun, M.,Chen, S., Kurle, J.E., Naeve, S., Wyse, D.L., Stahl, L.A., Nelson, G.A., and Klossner, L.D. 2007. Effect of rotation crops on iron-deficiency chlorosis and vesicular-arbuscular mycorrhizal fungi. Phytopathology. 97:S112.

· Barnes, C.W, and Szabo, L.J. 2007. Long distance dispersal of Phakopsora pachyrhizi spores in rain, comparing data from 2005 and 2006.  Phytopathology 97:S8.

· Malvick, D. 2007. Look for Sudden Death Syndrome (SDS) In Minnesota Soybean Fields. MN Crop eNews. (http://www.extension.umn.edu/cropenews/2007/index.html).

· Malvick, D. 2007. Late Season Soybean Diseases in Minnesota.  MN Crop eNews. 
· Malvick, D. and Kurle, J. 2007. Steps to Detect and Respond to Soybean Rust. MN Crop eNews. 
· Malvick, D. 2007.Soybean Foliar and Stem Disease Management. 2007. MN Crop eNews.
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2008 Report to NCERA-137 from Nebraska

Loren J. Giesler and James Steadman

In 2007, Nebraska soybean producers harvested 3.75 M acres of soybean with an average yield of 52.0 bu./A, which was a state record yield (up 2 bu./A from 2006).  Dryer conditions early in the year allowed for good planting conditions.  Wet conditions from flowering on in many areas resulted in many diseases being observed across the state and overall excellent production conditions.  Wet conditions accruing after the crop was mature resulted in poor seed quality in many areas.  Some growers observed sprouting soybeans in the pod.  Approximately, 52% of the Nebraska soybean crop is irrigated.  The yield estimates in the two cropping systems was not available at the time of this report for 2007, but in 2006 irrigation increased yields an average 16.2 bu./A. 

Phytophthora was a problem in some fields that received early season rains.  We continue to find more fields with biotypes of Phytophthora that are aggressive against most marketed resistance genes.  Our most common seedling disease problems in the diagnostic clinic this year were Phytophthora, Pythium and Rhizoctoinia.  Foliar diseases observed in soybean rust sentinel plots and Nebraska Crop Surveillance Network (NCSN) fields were Bacterial Blight, Bacterial Pustule, Brown Spot, Downy Mildew and Frogeye leaf spot.  We have observed an increase in Frogeye leaf spot over the last two years, with the most ever observed in 2007.

Soybean Cyst Nematode (SCN):   An SCN sampling project was funded for a third year by the Nebraska Soybean Board in 2007.   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 few years 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.  In 2007, one field was identified that had 136,000 eggs/100 cc of soil (soybean plants were dead).  In addition to new areas of infestation we are also detecting reproduction on PI88788 in several fields.  To date we have eight counties where reproduction on PI 88788 has been observed with HG typing done at the University of Missouri.
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Distribution of Nebraska counties with confirmed SCN.  Gray counties are those with first finds in 2005, 2006, and 2007.

Sudden Death Syndrome (SDS):  In 2004, SDS was confirmed in Nebraska for the first time at two locations in eastern Nebraska, one in the northeast and the other in the southeast along the Missouri River.  In 2007, the disease was observed in many fields across the eastern third of the state.  In the majority of cases, the disease affected very small pockets in the field.  In most cases, SDS was not found in association with SCN. Very limited to no loss of yield has occurred from SDS in Nebraska to date.  Thus far, we are aware of only two fields with over 40% of the field being affected.

Soybean Viruses:  Low incidence of BPMV and SMV were observed in 2007.  We are starting to see more bean leaf beetles, so we expect to see more BPMV in 2008.  We detected SMV at only one of 26 monitoring locations in 2007.  Very low soybean aphid populations were observed in 2007.  Only isolated cases of higher aphid populations were observed in the northeastern portion of the state.  Tobacco ringspot virus was observed in three fields.

Soybean Rust:  Our first find of soybean rust in Nebraska was on October 5, 2007 in two counties in the southeastern corner of the state.  Tow additional counties were identified to have SBR in the following week.  In all cases a very low incidence and severity was observed (1 pustule in 100 leaves).  Nebraska had 26 sentinel plots in 2007, including 1 kudzu patch we routinely monitored.  


The Nebraska Soybean Board has committed funding to send a group of 30 people (extension educators, board members, and consultants) to tour the soybean rust research being conducted at Quincy, FL.  The three day trip is being planned for early to mid-September.

Additional Diseases:   In 2007, we observed several other disease problems that we do not commonly have problems with in Nebraska due to very wet conditions.  In several fields Pod and Stem Blight (13 samples in the clinic) was observed in late reproductive stages killing pockets of plants in the field.  White mold was observed in some fields, but overall conditions were too warm at flowering for this to develop.

Soybean Research Ongoing in Nebraska


Soybean Fungicide Trials:  A range of fungicide trails were established again in 2007 in preparation for soybean rust and to address the promotion of strobilurin fungicides to improve yield in absence of disease.  Once again we observed very inconsistent results.  We are not recommending that our producer use strobilurins until we have a better idea of what triggers the yield response.  (See attached abstract)


Chemigation.   As Nebraska has a high percentage of the soybean crop irrigated, we are also evaluating the use of chemigation as an application method.  Significant yield differences were observed in this study with very low disease pressure and there was a trend of higher leaf retention in treatments with strobilurin based fungicides.

Efficacy of fungicides applied through chemigation to soybean (‘Asgrow S30-D4’) at Clay Center, NE in 2007.
	 
	Application Method
	Leaf Retentionz
	Yield (bu/A)

	Treatment and Rate/A
	
	
	

	Non-treated Control
	--
	1.0
	48.9

	Headline 250 EC, 4.4 fl oz. + Caramba 0.75 SL, 7.7 fl oz
	Hand Boom
	3.7
	53.6

	Headline 250 EC, 4.4 fl oz. + Caramba 0.75 SL, 7.7 fl oz
	Chemigation
	3.7
	50.7

	Headline 250 EC, 6 fl oz. + NIS, 0.25%
	Hand Boom
	3.0
	52.4

	Headline 250 EC, 6 fl oz.
	Chemigation
	3.3
	49.0

	Domark 230 ME, 5 fl oz.
	Chemigation
	1.0
	47.6

	LSD (α=0.05)
	
	1.7
	3.6


z Leaf retention was rated in the upper canopy with a relative scale with 1 representing low leaf retention and 3 representing high leaf retention.


Efficacy Trials.  A set of treatments, including all of the Section 18 and Section 3 fungicides, were applied as an established efficacy trial for soybean rust.  While soybean rust did not spread, the trial did serve as a good screen for phytotoxicity.  We continue to observe phytotoxicity with applications of Folicur (3 oz/A) or Quilt (14 oz/A) were mixed with a high rate of Roundup WeatherMax (40 oz/A).  The response is very inconsistent, even with varieties which have been rated to be highly sensitive.  In a series of four field day locations we were able to demonstrate this phytotoxicity.  This makes a great training example to demonstrate the genetic interaction with these symptoms.


Soybean Cyst Nematode:  We are initiating some studies on the effects of rotation and irrigation and the influence that this has in our more arid production region in Nebraska.  We will also be continuing our efforts in soil sampling and grower education in this area.  In a survey of over 200 producers, only 20% had sampled any of their fields for SCN.

Sclerotinia resistance enhanced by accumulation of QTL and transgenic approaches
George L. Graef, Thomas E. Clemente, James R. Steadman, Tamra Jackson

University of Nebraska, Lincoln, NE

ABSTRACT

This research is being conducted to increase the level of resistance to Sclerotinia sclerotiorum in soybean cultivars and to develop and evaluate improved disease control and resistance options for producers.  The first goal is to increase the level of resistance to S. sclerotiorum in soybean.  Objective 1 is to combine quantitative trait loci (QTL) that were previously mapped and identified with the resistance phenotype into single breeding lines.  We identified 40 F5:6 lines with the smallest lesion size that were evaluated during 2006 for reaction to S. sclerotiorum in 12 replications of a lattice design using the detached leaf test (DLT).  Nineteen of the lines had a lesion size equal to or smaller than the best parent in the cross, and better than the resistant check NKS19-90.  The 19 selected F5:7 lines were evaluated again during 2007 using the DLT, as well as in multi-location tests to evaluate yield and agronomic characteristics.  Objective 2 is to determine if a novel antifungal synthetic peptide expressed in soybean will confer resistance to S. sclerotiorum.  We developed transformed plants with a codon-optimized gene-expression cassette for the antifungal peptide that contains the barley alpha-amylase signal sequence to export the peptide to the apoplast.  We conducted the DLT on T2 populations from sevel independent transformation events during summer 2007.  Results indicated no significant difference between the plants with the lytic peptide and those without the inserted gene expression cassette.  We will follow with development and evaluation of homozygous T2-derived lines during 2008.  The second goal is to improve the use of calcium cyanamide as a control option for S. sclerotiorum.  Our previous results indicated that the cah gene has no negative effects on yield in the transgenic lines vs. the nontransgenic control.   Furthermore, Perlka application reduced germination of sclerotia and increased yield.  It is unlikely, however, that the results for sclerotinia reaction alone will be sufficient to justify regulatory approval expenses for a transgenic event.  Perlka has been shown to affect other pathogens as well as nematodes, and it has herbicidal activity.  These effects together could make an attractive disease management package for producers.  Objective 1 is to evaluate effects of PerlkaTM (granular Ca-cyanamide) on soybean cyst nematode, Heterodera glycines (Ichinohe).  Results over four environments during 2006 and 2007 show some possible reduction in SCN egg counts for the 100 kg/ha Perlka treatment at planting.

Contact Information - Dr. George Graef, Dept. of Agronomy and Horticulture, University of Nebraska, 319 Keim Hall, Lincoln, NE 68583-0915; (402) 472-1537, ggraef1@unl.edu
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T. C. Gustafson and L. J. Giesler.  2007.  Yield and economic analysis of pyraclostrobin application to soybean in the presence and absence of foliar diseases.  Proceedings of the National Soybean Rust Symposium Louisville, KY.

Abstract:
Strobilurin fungicides have been shown to increase crop yields through suppression of foliar diseases and demonstrated to increase yield in the absence of disease in some cases.  From 2005 to 2007, trials were conducted at four locations in eastern and central Nebraska to determine the effect of pyraclostrobin application on soybean yield.  Applications (6 fl oz. of Headline/acre) were made at the R3 growth stage.  Brown spot (Septoria glycines) was the main foliar disease present and severity was assessed two to three weeks after fungicide application.  The analysis includes sites where there was no disease (severity <10%) to determine if there was a yield and/or economic response to a fungicide application.  Twenty-three out of 52 comparisons (44%) indicated positive economic returns from pyraclostrobin application.  Economic returns were based on $8/bu soybean market price and $18/acre product and application costs.  When all sites, years, and varieties were combined, trials with brown spot (>10% severity and less than 30% severity in all trials) had an average of 1.8 bu/ac (P=0.05) yield increase with the application of pyraclostrobin.  Sites without brown spot had a 1.4 bu/ac (P=0.04) increase in yield.  There were no variety by treatment interactions.   Because of a potential yield increase associated with pyraclostrobin application, these results suggest the need to consider variety sensitivity to brown spot when deciding to apply pyraclostrobin, even under low disease pressure.
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2007 Production Summary from Missouri Agricultural Statistics Service:

Missouri soybean production totaled 168 million bushels in 2007, down from the 194 million bushels produced in 2006.  Farmers in Missouri harvested 4.55 million of the 4.6 million acres planted in the state.  Missouri yields averaged 37 bushels per acre, down 1 bushel from last year but down 8 bushels from the record set in 2004.

2007 Soybean Disease Summary:

Weather, especially extreme weather condition, was a major problem during the 2007 season.   Parts of the state went from record flooding conditions to drought conditions within 30 to 45 days.  Overall, much of the state was hot and dry for a significant portion of the growing season.  Southwest Missouri was extremely wet early in the season delaying the planting of full season beans, the harvesting of wheat and the planting of double crop beans.  Southeast Missouri was unusually dry late in the season but much of that area can irrigate so the impact on soybean yields was not as suffer as it could have been. 

Early season seedling blight and root diseases were not major problems during the 2007 season.  Dry conditions from mid to late June followed by heavy rains (5-7 inches in 24 hours) just prior to July 4, lead to yellowing and wilting of soybean plants in numerous fields across central and northern Missouri.  In most cases, affected plants had Rhizoctonia and/or Fusarium root rot and showed symptoms of poor root development from compacted soils, claypan layers, etc.  Within a week affected plants were either showing evidence of root regeneration or dead. 

Foliage diseases were neither widespread nor severe.  Septoria brown spot was unusually low in both incidence and severity.  Frogeye leaf spot was also quite low in incidence and severity.  Downy mildew came in quite late in the season but during September was very prevalent in the upper canopy of many fields.  Soybean rust was confirmed in southeast Missouri on September 25 and eventually confirmed on soybeans in 37 counties and on kudzu in one county.  

Soybean cyst nematode continues to be a major problem in soybean production throughout the state.  Growers seem to believe that resistant varieties have controlled SCN and are not concerned about sampling fields.

Sudden death syndrome was not severe in areas in which this disease is usually a problem but it was more prevalent than usual in southwest Missouri (this area of the state was extremely wet early in the season).

Charcoal rot was more prevalent than normal because of the hot, dry conditions from mid-June through harvest. 

Research Summary:

Soybean rust fungicide trials were conducted at two locations but soybean rust did not develop at either of these locations before trials were harvested.  There were no statistically significant differences in yield between any of the treatments including the untreated control.

Soybean seed treatment trials were conducted at the Bradford Research Center near Columbia. The earliest planting dates with varieties that had poor “Phytophthora packages” had high losses from Phytophthora seedling blight.  Other trials with varieties that had both resistance genes and field tolerance had 95% emergence even at the earliest planting dates.  

Missouri participated in the regional SDS trial coordinated by SIU.  Group III and IV soybean entries were planted at two locations.  Hot, dry conditions at both locations led to low levels of SDS.  Ratings were taken at both locations but results were disappointing. 
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SOYBEAN DISEASE RESEARCH IN NORTH DAKOTA

Personnel: Berlin Nelson, soybean pathologist and Sam Markell, row crop extension pathologist.

The soybean acreage in North Dakota in 2007 was approximately 3 million acres.  The soybean disease research projects in 2007 were:  1) incorporation of resistance to P. sojae and soybean cyst nematode (SCN) into soybean lines/cultivars (cooperative study with breeder), 2) effect of crop rotation and crops on SCN, 3) reproduction of SCN on resistant and susceptible soybean and effect of SCN on yield, 4) effect of SCN on dry bean growth, 5) monitoring for soybean rust, and 6) a survey for soybean viruses. 

Development of disease resistant lines/cultivars.

We have a cooperative program with the soybean breeder to incorporate resistance to P. sojae and soybean cyst nematode into public soybean cultivars and germplasm for this northern area. 

This past year we screened 700 breeding lines for resistance to P. sojae and 60% of the lines had a resistance gene. Most lines are screened for resistance to races 4 and 3, our most common races. Two public soybean cultivars (Sheyenne and RG 6008RR) with resistance to Phytophthora were released from NDSU in 2007.  In addition to the use of single gene resistance, we are also searching for new sources of partial resistance. We evaluated 30 Plant Introductions (PI’s) as sources of partial resistance using two races and measuring root volume and length as criteria for partial resistance.  We identified three PI’s with significantly greater partial resistance than our partially resistant check.  

We screened 34 advanced breeding lines for resistance to the soybean cyst nematode in the greenhouse. These lines were selected based on the presence of molecular markers for SCN resistance genes. Nine of those lines show a high level of resistance to SCN (HG Type 0) compared to our susceptible soybean check in greenhouse tests.  We are making progress toward development of SCN resistant lines/germplasm for this region.

Effect of crop rotation and crops on soybean cyst nematode.

A field study is in progress to determine the effect of crop rotation on the egg densities of soybean cyst nematode in soil. Sixteen naturally infested soybean fields have been sampled each year in the spring and fall to determine egg densities. Although rotation to non host crops reduces egg densities, the amount of reduction per year has varied from field to field. Most fields with high egg densities (>5,000 eggs/100cm3 soil) still had relatively high densities four years after a rotation to a non host crop. Also, infested fields planted back to susceptible soybeans always had very large increases in egg densities even when the spring egg counts prior to planting were low.  This is strong evidence that growing a susceptible soybean on land infested with SCN, even when the egg density is low (under 100 eggs/100cm3 soil) is not a wise decision since the egg numbers will increase dramatically.

The reproduction of SCN on roots of other crops grown in North Dakota was evaluated. Sunflower (10 cultivars), field pes (6 cultivars), chickpea (two cultivars) and lentil (6 cultivars), were inoculated under controlled conditions in the greenhouse. SCN reproduced on the susceptible soybean check, but there was no reproduction of SCN on any of those other crops. This information is needed for developing rotation recommendations for management of SCN. 

Past research had shown that SCN reproduces on the roots of dry bean, but there was no information on the effects of SCN on the growth of dry bean plants. Our data on the reproduction of SCN on dry bean suggested that this pathogen was a potential threat to the dry bean industry. Therefore, field experiments were established in 2007 to measure the effects of SCN on growth of plants. The pinto variety GTS900 was grown in soil infested with 0, 5,000 and 10,000 eggs/100 cm3 of soil. Infested soil from a field site was pasteurized then re-infested with SCN and placed in large plastic pots in the field. Plants were grown to maturity in these pots and growth measured. There was a significant effect of SCN infested soil on growth of the plants.  All measurements of plant growth (height, pod number and weight, seed number and weight, and total dry weight) were significantly less in the SCN infested soil treatments compared to the non-infested soil.  There were no significant differences between the 5,000 and 10,000 eggs/100 cm3 treatments. Also, the number of cysts and eggs produced was significantly higher in the SCN infested soils compared to the control. There was some SCN on our controls due to contamination from adjacent infested soil. This is the first evidence that soybean cyst nematode can reduce the growth of dry bean and reproduce on dry bean in the field. 

Reproduction of SCN on resistant and susceptible soybean cultivars.

In 2007 we tested 18 soybean cultivars reported as resistant to soybean cyst nematode and five susceptible cultivars for reproduction of the nematode on the roots and also for the effect of this pathogen on yield. Two field experiments were established on two infested fields in Richland Co., ND.  Soil samples are still being processed thus reproduction on the roots has not yet been determined.  Resistant cultivars averaged 32 and 17 Bu/A at field site 1 and 2, respectively, while susceptible cultivars averaged 13 and 10 Bu/A at site 1 and 2, respectively.  Some cultivars reported as resistant performed poorly on these infested soils. SCN is becoming more widespread in two counties in ND.

Virus survey in 2007.

In 2007 we conducted another virus survey in July in the southeastern part of North Dakota.  We detected soybean mosaic virus in 19 fields and bean pod mottle virus (BPMV) in 8 out of 139 fields sampled. BPMV was also detected in bean leaf beetles, the vector of BPMV. This is the first report of these viruses in North Dakota. 

Soybean Rust Monitoring
Twenty one sentinel plots were established throughout North Dakota.  Observations on growth stage and presence of soybean rust, other diseases and soybean aphids were made by scouts on a weekly basis for each plot.  No Asian soybean rust was found on plants in North Dakota.  Spore traps were placed at two locations in North Dakota as part of the Syngenta Crop Protection “Sentinel Plot Program”.  In addition, as part of a USDA study, spores collected in rain water were analyzed from a trap in Carrington, ND, and spores were found mid season, but the disease did not develop in the area.      
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Disease conditions in Ohio - 
Ohio weather conditions during 2007 were not favorable for disease outbreaks in field crops due to the below average rainfall through most of the state during much of the season.  Exceptions were the 9” of rain that occurred the first week of August, soybean plants, which were in poor shape and at R5, put out another foot of growth and re-flowered.  Many fields in the northern part of the state had record yields, I had my first plots that reached 70 bu/acre.  The southern part of the state was not as fortunate and they had very poor growth.

Frogeye leafspot, caused by Cercospora sojina,  was present again on the 3 to 4 lines that were highly susceptible.  Yield losses were reduced this year primarily due to reduced number of acres with these highly susceptible lines; dry weather which delayed disease onset; early detection through sentinel plot system and early warnings for fungicide applications, yield losses ranged from 5 to 10%.  SDS developed in more fields, including west of interstate 71 again in 2007 but also appear to cover the whole field and not limited to the edges of the fields.  Note that one field with SDS, soil sample from location with highest severity of SDS, yielded 10,000 eggs/cup of soil.  SCN and Phytophthora continue to contribute to losses in the state.

Research Projects and Progress

Fusarium graminearum is an important pathogen of cereal crops in Ohio causing primarily head blight in wheat and stalk and ear rot of corn.  During the springs of 2004 and 2005, 112 isolates of  F. graminearum were recovered from diseased corn and soybean seedlings from 30 locations in 13 Ohio counties.  These isolates were evaluated in an in vitro pathogenicity assay on both corn and soybean seed, and 28 isolates were tested for sensitivity to the seed treatment fungicides azoxystrobin, trifloxystrobin, fludioxonil, and captan.  All of the isolates were highly pathogenic on corn seed, and moderately to highly pathogenic on soybean seed.  Fludioxonil was the only fungicide that provided sufficient inhibition of mycelial growth, however several fludioxonil resistant mutants were identified during the sensitivity experiments.  These results indicate that F. graminearum is an important pathogen of both corn and soybean seeds and seedlings in Ohio, and that continued use of fludioxonil may potentially select for less sensitive isolates of F. graminearum. 

Phytophthora root and stem rot of soybeans caused by Phytophthora sojae, is a serious limitation to soybean production in the United States.  Partial resistance to P. sojae in soybeans is effective against all the races of the pathogen and is a form of incomplete resistance in which the level of colonization of the root is reduced following inoculation.     Other forms of incomplete resistance include the single dominant gene Rps2 and Ripley’s root resistance, which are both race-specific.  To differentiate partial resistance from the other types of incomplete resistance the components: lesion length, numbers of oospores and infection frequency were measured in eight soybean genotypes inoculated with two P.  sojae isolates.  The Rps2 and root resistant genotypes had significantly lower oospore production and infection frequency compared to the partially resistant genotype Conrad while root resistant genotype also had significantly smaller lesion lengths.  However, the high levels of partial resistance in Jack were indistinguishable from Rps2 in L76-1988 based on the evaluation of these components.  Root resistance in Ripley and Rps2 in L76-1988 had similar responses for all components measured in this study.   Partial resistance expressed in Conrad, Williams, Jack and General was comprised of various components that interact for defense against P. sojae in the roots and different levels of each component were found in each of the genotypes.  However, forms of incomplete resistance expressed via single genes in Ripley and Rps2 in L76-1988, could not be distinguished from high levels of partial resistance based on lesion length, oospore production and infection frequency.
Frogeye Extension Activities

Western Research Station held a twighlight meeting to walk through the fungicide trials.  Great separation of nontreated checks and treatments.  Primarily crop consultants and company agronomists.  

Soybean Rust Extension Activities

Sentinel plots, conference calls, twighlight meetings, fungicide efficacy trials, and driving were some of the many activities associated with soybean rust during 2007.  We had 3 suspect lesions, early in the season sent to Palm lab and they said it was negative and a second on soybeans in October, sent to Michigan and based on PCR also negative.  No other suspect pustules were found.  Extensive sampling in areas around water samplers for spores were positive, were all negative.  The rains that deposited those spores were light and the area had very little rain following deposition, we waited for 3 weeks to help increase the chances of finding the rust but again conditions were not favorable.  One additional issue is that these rain samplers in some cases are 1 to 5 miles from nearest soybean fields.
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Overview on soybean diseases in South Dakota in 2007

Overall, diseases were not a significant problem for soybean production in most of South Dakota in 2007. We had the usual Phytophthora hot spots as a result of early season rains in some locations. Dry conditions were prevalent throughout most of the remainder of the season, so that even bacterial blight and other minor foliar diseases were minimal. Charcoal rot was noted in some fields with sandier soil types later in the season as conditions grew warmer and dryer. No significant incidences of stem canker, BSR, or white mold were reported.

Fungal Diseases of Soybean (T. Chase)

We conducted replicated field trials on susceptibility of soybeans to Northern stem canker (NSC) caused by Diaporthe phaseolorum var. caulivora. Lines and varieties in maturity groups O, I and II in the Regional Uniform Soybean Trials were tested by the toothpick method. The collection included conventional line as well as Roundup Ready (glyphosate resistant) soybeans. These are the first data on susceptibility to

NSC on a regional basis. Varieties and lines were rated on a scale of 0 (immune) to 10 (all plants killed). The mean for conventional entries was 5.0 (n=53) and the mean for Roundup Ready entries was 3.7 (n=59). The study identified some varieties with low reaction (0 or 1) that could possibly represent useful resistance. Further study will be required to confirm these findings. 

We also conducted a study on Phytophthora Root and Stem Rot (PRR) on the Phytophthora nursery in Brookings. The study compared incidence of PRR and yield on two varieties, one carrying the Rps-1k resistance gene. Significant differences in PRR were seen between the two varieties, but most importantly we have finally been able to verify the buildup of Phytophthora races capable of defeating Rps1-k. This should allow us to test SDSU lines and varieties for Rps-1k under field conditions. We also made additional collections of Phytophthora sojae isolates from fields in eastern South Dakota to contribute to the study of Rps-1k defeating races. Isolates have been established but are undergoing characterization for race I.D. andaggressiveness.

Plant Virology - (M. Langham)

Plant virology is currently focusing on surveying for soybean mosaic virus.  Field samples have been collected and are being processed for analysis.
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Brown stem rot and Phialophora gregata
Experiments were repeated to determine the role of host genetics on the parasitic and saprophytic phases of Phialophora gregata.  Soybean accessions were characterized for resistance to P. gregata based on symptom severity and pathogen biomass based on colony forming units of the pathogen on a selective medium.  Results of experiments in 2007 were similar to results of experiments conducted in 2006.  As expected, susceptible soybean accessions had greater biomass of susceptible to P. gregata.  Biomass of P. gregata differed among soybean accessions characterized as resistant to P. gregata.  The biomass of P. gregata ranged from levels equal to susceptible accessions to undetectable levels in tissues of two soybean accessions.  Residue of experimental lines and check varieties were placed in the field after harvest and assayed in April.  Breeding lines were identified that supported minimal biomass of P. gregata in the fall and biomass remained low in residue assayed the following spring.  However, several breeding lines started with low biomass in the fall and biomass of the pathogen comparable to susceptible lines was detected in the spring.  This is the first observation that the survival of P. gregata during its saprophytic phase differs among soybean lines characterized as resistant during the parasitic phase of the pathogen.  Variation for saprophytic survival was observed among soybean families derived from a cross of Dwight x PI 567479.  

Soybean accessions are available that do not express foliar symptoms and relatively low severity of internal stem symptoms, but are colonized by P. gregata.  Studies were conducted to determine the level of yield loss associated with soybean accessions with differing levels of resistance to P. gregata.  A set of soybean accessions were planted in microplots that were infested or not infested with P. gregata.  Yield loss (5-9%) was observed to occur for soybean accessions with levels of resistance commonly expressed by commercial soybean varieties.  Yield loss was not observed for two breeding lines that were characterized as more resistant than available commercial soybean varieties.  Field studies determined that the B strain of P. gregata caused yield loss comparable to the A strain for susceptible soybean varieties.  

Sudden Death Syndrome

Sudden death syndrome (SDS) was observed again in 2007.  Isolates identified as F. virguliforme based on colony and spore phenotypes, symptoms caused, by PCR.  A real time PCR system has been developed for F. virguliforme.   The incidence of SDS ranged from 0 to 58% among a set of soybean varieties and breeding lines.  However, real time PCR CT values did not correlate with incidence data.  

Sclerotinia Stem Rot

Concentration of cell wall lignin was inversely correlated with severity of symptoms caused by S. sclerotiorum in both controlled and field environments.  The breeding line W04-1002 has lower levels of lignin compared to less resistant and susceptible soybean accessions.  

Role of Viruses and Insects on Soybean Health and Productivity

Soybean mosaic virus:  Studies were continued to determine the reaction of commercial soybean varieties to Soybean mosaic virus (SMV) and the role of insecticides to manage SMV epidemics and seed coat mottling.  SMV was introduced into the field plot by planting a variety with a 1 to 2% incidence of SMV seed transmission.  Several commercial cultivars expressed a low incidence of SMV similar to resistant check cultivars, Colfax and NE3001.  Soybean varieties differed in reaction to SMV by the R6 growth stage in field studies.  Commercial varieties expressed symptom severities of less than 3% to as high as 30%.  Only eight of 18 commercial varieties produced yield equal to SMV resistant varieties suggesting a level of SMV tolerance is available.  Moderate soybean aphid pressure was observed, but the incidence of SMV-infected plants reached 70% in susceptible varieties.   Seven of 18 commercial varieties expressed 0 to 5% mottled seed, and 10 of 18 expressed an incidence of 50% or more.  Conclusions from this 4 year study are that an application of an insecticide does not control SMV, commercial varieties are susceptible but express varying degrees of tolerance based on yield and incidence of SMV infected plants and seed transmission of SMV is extremely low to not detectable among commercial soybean varieties.  The low incidence of SMV in commercial soybean fields may be due to extremely low seed transmission among modern commercial soybean varieties.  

Alfalfa mosaic virus:  Evaluation of F2 and F3 progeny derived from PI 153.282 x S19-90 support the conclusion that a single dominant gene derived from PI 153.282 confers resistance to Alfalfa mosaic virus (AMV).  Additional sources of AMV resistance are Hood (PI 548.980), Ivai (PI 628.859), Primavera (PI 628.867), Perola (PI 628.882), Prata (PI 628.884), and Uniao (PI 628.898).  Hood is in the parentage of these varieties.  Studies are underway with Brian Diers, University of Illinois, to determine whether genes that confer resistance to AMV are the same or different in PI 153.282 and Hood.  

Partial resistance, defined as AMV positive but asymptomatic, has been identified in several breeding lines.  Currently, soybean lines are being characterized for partial resistance to AMV by symptom severity and incidence of ELISA positive plants.  A seed assay is being developed to determine AMV titer in seed as a means to evaluate soybean germplasm for partial resistance to AMV.

Soybean dwarf virus:  SbDV was detected in Wisconsin in both soybean and red clover.  The vector of SbDV is not known.

Reaction of soybean germplasm to Aphis glycines:  Soybean breeding lines were evaluated for resistance to the soybean aphid, Aphis glycines, in field environments.  Breeding lines were derived from crosses of Jackson (PI 548.657), Dowling (PI 548.663), Palmetto (PI 548.480), Narow with Wisconsin breeding lines.  Segregation patterns suggest that resistance to the soybean aphid in Narow is conferred by a single dominant gene.  It is not know whether this resistance gene is different from resistance conferred by Jackson and Dowling.  

Edamame trials

Field and greenhouse experiments were initiated to study pathogens and insects of edamame (vegetable soybeans).   All edamame varieties were susceptible to the soybean aphid and most were susceptible to SMV, AMV and Bean pod mottle virus.  Poor seedling emergence was also identified as a significant problem for edamame varieties.   An application of ApronMaxx to seed significantly improved field emergence.  Studies are underway to determine the primary pathogens that are causing seedling health problems of edamame varieties.

Soybean rust sentinel plots

In 2007, Wisconsin participated in the sentinel plot monitoring program that was sponsored by NCSRP/USB and USDA.  Fifteen sentinel plots were established throughout the state and monitoring from planting through 1 October 2007.  No soybean rust was found in the state in the sentinel plots.  After the late season detections in Iowa and Illinois were confirmed, a mobile scouting approach was used to for soybean rust, however, no rust was found.  Wisconsin also participated in spore trapping efforts, similar to previous years.  In 2007, three rain collection traps and four passive spore traps were established in Wisconsin.  From the passive spore traps, soybean rust‑like spores were observed from samples received on 7 August and 20 August by John Rupe at the University of Arkansas.  However, subsequent PCR testing by Charlie Barnes at the University of Minnesota did not indicate the presence of Phakopsora pachyrhizi.   
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