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Members in Attendance:

Scott Abney (IN), X.B. Yang (IA), Doug Jardine (KS), James Kurle (MN), Allen Wrather (MO), Jim Steadman, (NE), Berlin Nelson (ND), Anne Dorrance (OH), Terry Anderson (Ontario),     (PA), Thomas Chase, (SD), 
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Guests: Loren Giesler (NE), Glen Hartman (USDA-IL) Don Hershman (KY),

The 18th annual meeting of NCR-137 was held at the Sheraton Westport Inn, St. Louis, MO on February 16& 17, 2003.  The meeting was scheduled to allow participation in both the annual meeting of NCR-137 and symposia on soybean rust and soybean viruses in conjunction with concurrent meetings with NC-200 and NC-504.  Although poor travel conditions reduced attendance and delayed the arrival of some presenters the symposia were held on Sunday, February 16.   

On February 17, the NC-137 committee met in conjunction with the NCR-504 committee for a presentation by X.B Yang on the epidemiology of soybean rust and its potential for establishment and spread within the United States.

Following X.B. Yang’s presentation and a question and answer period, NCR-137 Chair Wayne Pedersen called the annual meeting to order.   

Meeting called to order

Introductions of participants 

Agenda was reviewed

Approve agenda

Approve minutes from 2002 meeting

Discuss possible meeting dates and locations for 2004 

Positive and negative aspects of concurrent meetings with NCR-200 and 504 committees was discussed.


Proposal was made that NCR-137 meet with Southern Soybean Disease Workers

returning to St. Louis to meet with Soybean Breeders every 3rd year.

It was also proposed that NCR-137 meet Sunday afternoon followed by a Monday meeting with Southern Soybean Disease Workers followed by breakout sessions to take place Monday afternoon and evening.

Decision was made that NCR-137, 200, 504 committee chairman and SSDW chairman Boyd Blodgett decide on next year’s meeting location and date by conference call, 

Elect of NCR-137 Secretary for 2004 (to be chair in 2005)


Anne Dorrance, OH was unanimously elected Secretary for 2004 

and will be Chair in 2005.

New Business:  


A web page highlighting  NCR-137 activities and accomplishments was proposed and content and location of the page were discussed. Tom Chase SD volunteered to follow up on its development. Initially, content will consist of meeting minutes and state reports accessible by links from state and organizational websites.


Anne Dorrance forwarded a message from Craig Grau suggesting that the results of seed treatment trials performed in the NCR-137 region be compiled by Julie Meyer on the Plant Health Initiative website. Dean Malvick and Doug Jardine volunteered to interact with Craig and Julie on formats to be used.


Jim Steadman indicated that the NCR-137 renewal is due by 1 October 2003 and pointed out that each state should contribute to the renewal document. Berlin Nelson emphasized that it is important to demonstrate collaboration as well as state by state activity.


Allen Wrather presented yield loss information from the North Central states and received suggestions for added loss information including drought (Anne Dorrance) and hidden losses (Keith Smith).

Abbreviated state reports because of time constraints.


Steve Slack answered questions about committee report and contents, role of NCR committees, website organization,  and renewal of NCR-137.


Allen Wrather was congratulated by the committee for his recent award from the USB for his efforts in production and extension education.

The meeting was adjourned.

Summary of state reports:
 

Illinois: The single major factor that affected soybean growth and yield in 2002 was drought.  The season started fairly wet and planting was a little later than normal.  However, the rains stopped in June and we received little rain through harvest for most of the state.  The southern half of the state had very low yields and few diseases, except charcoal rot.  SDS was not a problem in the southern counties.  The northern half of the state had variable rainfall and the northwestern part had excellent yields.  In those areas, SDS was severe and damage due to SCN was also greater than normal.  Green stem was prevalent in the northern region, but was not always associated with bean pod mottle virus.  

Illinois Research Projects and Progress: The National Soybean Pathogen Collection Center was established at the University of Illinois for Phytophthora, SDS, SCN, and root knot nematode.  Major research projects on SDS, SCN, Phytophthora root rot, and white mold are continuing.  A major focus on soybean rust has also started, including screening for resistance at Fredrick, MD (USDA cooperative project) and fungicide evaluation using Septoria blight as a model system.

Indiana: Indiana had over five million acres of soybean in 2002 (235,750,000 bu  - avg. 41 bu/a).  The 2002 crop year was somewhat eventful and soybean production in 2002 was lower than in 2001 (283,200, 000 bu – avg. 49 bu/a).  The spring activity started with abundant moisture that delayed planting in most areas until late May.  In contrast to the wet spring, moisture was limited during July and August.  Soybeans that were planted early suffered somewhat from soil compaction enhanced by the high moisture levels.  Phytophthora root rot and other seedling diseases frequently occurred in these fields.  Disease losses continued to be important in 2002.  However, SDS losses were not as severe as in previous years except in the west-central region.  Very little SDS occurred in the southern part of the state where it has been a major problem in previous years.  Several other diseases such as Rhizoctonia, charcoal rot and frogeye leaf spot caused damage, but not as widespread or yield damaging as Phytophthora or SDS.  

Indiana Research Projects and Progress: At present, major research activities and screening for resistance involve Phytophthora root rot, SDS, soybean cyst nematode, and Sclerotinia stem rot.  Research on population dynamics of P. sojae in soybean fields continues to identify races, 1,3,4,7,13,25,28,33,43 and 44 as the pre-dominant races in Indiana.  The addition of Dr. Andres Westphal has significantly increased the research activity on SDS and SCN in Indiana.  In addition to investigating the relation of SDS and SCN, he is actively involved in biological control of soybean pathogens.

Iowa: In 2001 growing season, viral diseases and soybean sudden death syndrome are the major production concern in Iowa. Viral diseases were prevalent, many green soybeans at the end of season, especially in northern and central Iowa.  Prevalence of soybean sudden death syndrome was greatest since it was reported in Iowa in 1993, occurring in 64 Iowa counties from a total of 99 counties.Frog eye leaf spot endemic in north central Iowa.  Cercospora leaf spot was prevalent in northeast and eastern Iowa.  Major concern by these diseases was seed reduction of quality.

No report on white mold and brown stem rot.

Soybean Disease Research in Iowa:
Charlotte Bronson:

 Interaction between SCN and BSR, BSR resistance marker. 



New chairwoman of department.

Tom Harrington: 



Brown stem rot pathogen classification.  Propose two races for this pathogen.
John Hill: 




Seed transmission of bean pod mottle virus.

Transmission of soybean mosaic virus by Asian aphid.  He has confirmed the transmission by this new vector. 

Resistance of transgenic plants to soybean mosaic virus.
Gary Munkvold:

 

Management of soybean brown stem rot with precision farming tools.

Herbicide interaction with brown stem rot and SDS

Forrest Nutter:

 Epidemiology of soybean mosaic virus in transgenic plants. 

 Neural network modeling soybean cyst nematode (with Tylka). 

 Soybean rust remote sensing
Greg Tylka: 




Soybean cyst nematode management, 

SCN education program, BSR and SCN interaction (with Bronson)
X.B. Yang: 




Disease resistance evaluation, Phytophthora, SDS. WM - NCSRP

Phytophthora race survey

Regional disease prediction - white mold as a model system.

SDS Fsg germplasm conservation - USDA

SDS pathogenicity and inoculation method development

Soybean rust risk management - Hartman and USDA-FDWRSU



Kansas: Planted acreage of soybeans in Kansas in 2002 was 2.75 million acres.  Harvested acres for 2002 were 2.54 million acres, down 7 % from the acres harvested last year. Production totaled 58.4 million bushels. Yields were 23 bushels per acre compared to 32 bushels in 2001, but better than the 20 bushels per acre in 2000. The total disease loss estimated for Kansas in 2002 was 14.2 %. Record drought occurred in much of Kansas in 2002 with many locations reporting rainfall totals less than in the worst of the dust bowl years.  Only southeastern Kansas escaped serious drought, but this is a normally droughty area anyway because of extremely shallow soils.  Charcoal rot was again the most serious disease in the state with an estimated yield loss of 9 %, much of this in southeastern Kansas where the soybeans were not killed outright by dry conditions.  Many soybean fields were hayed prior to harvest. In spite or record drought, May was exceedingly wet in many areas of the state and seedling diseases were quite prevalent.  Estimated losses were 2.5 % with much of this being from Pythium and Rhizoctonia.   This reflects the continued push to earlier planting and the switch to minimum or no-till systems.  Seed treatments are increasing in usage, but the number of acres on which they are used is still less than 15%. Loss to soybean cyst nematode was 1.5 %, down 1 % from last year. Much of the decrease is attributable to the increased use of cyst resistant varieties. Phytophthora root rot losses were consistent with the past several years.  Twenty-eight isolates of Phytophthora sojae were collected in 2002.  These isolates will be typed for reaction to the differentials in the near future.  A small amount of stem canker continues to be found as well, but is not considered serious. Only one incidence of sudden death syndrome was recorded in 2002.  This is due to the season long drought in areas of the state where the disease is prevalent.  Even irrigated soybean fields struggled because it was nearly impossible to keep up with little rain and evapotranspiration rates of 0.5" per day. Diseases that occurred at trace levels included pod and stem blight, and bean pod mottle virus.  Most of the bean pod mottle virus developed very late in the season and had minimal impact on yields. On a final note, soybean aphid was identified for the first time in Kansas in a field about 15 miles south of Manhattan.  By seasons end, the aphid had been identified in five eastern counties.  Populations were very low in all fields and no damage to yield was evident.

Michigan: No report received.

Minnesota: Minnesota soybean growers harvested 309 million bushels of soybeans from 7.1 million acres in 2002. Average yields were 43.5 bushels per acre, 6.5 bushel per acre improvement in yields from 2001. A range of moisture and growing conditions were present in the Minnesota in 2002. Precipitation in southwestern Minnesota was below normal through May and into early June. In most of south central, central, and northwestern Minnesota precipitation was 200% of normal during May, June, and July. Soybean growing conditions improved during July and August with normal or slightly above normal precipitation in all areas except northwestern Minnesota where heavy rains and flooding occurred again in July. In all areas but southwestern Minnesota air and soil temperatures were below normal in May and early June and above normal in July and August. Conditions for maturation and harvest were ideal with little rainfall during late September and most of October.We have continued to expand and improve our disease survey efforts in cooperation with the Minnesota Department of Agriculture’s Plant Pest Survey. The most frequently reported problems in 2002 were poor stands caused by a combination of factors including flooding, root rots, and iron chlorosis. Fusarium and Phytophthora root rots were a significant problem in all areas except southwestern Minnesota. Sclerotinia stem rot was a minor problem but was present in south central and northwestern Minnesota. SSR ncidence averaged <20% in most areas. Stem symptoms of brown stem rot were present in approximately 30 % of fields surveyed. BSR severity averaged <20% in fields where it occurred. Cercospora leaf spot was widespread in southern Minnesota and there were frequent reports of soybean seed with purple seed stain. No new counties were added to the list of  SCN infested counties in Minnesota. SCN has now been reported in 56 of 98 counties.

Symptoms of SDS were reported in five counties in south central Minnesota. The presence of Fusarium solani f.sp. glycines was confirmed in Blue Earth and Steele counties. Field surveys for the occurrence of virus diseases in soybean in Minnesota found a low incidence of BPMV.  Other virus diseases were not present. 

Minnesota Research Projects and Progress: Using the petiole inoculation technique more than 1200 breeding lines were evaluated for resistance to Sclerotinia stem rot. A resistant MG 00 line was identified is being made available through the soybean breeding project. The relationship of soilborne pathogens to iron chlorosis symptom expression and the interaction of SCN, Phytophthora root rot, and iron chlorosis was evaluated.  Management studies evaluating the effect of plant population on iron chlorosis found that higher planting rates resulted in reduced chlorosis but not in increased yields. Soybean production in Minnesota has expanded into areas with a limited history of soybean production. Inoculation with Bradyrhizobium strains selected for adaptation to soil and environmental conditions in these areas is proving to be a very cost effective strategy for increasing yield and reducing root rot severity.

Missouri:  Missouri farmers produced 170.0 million bushels of soybean in 2002 on 5.0 million acres.  The average yield was 34 bu/a.  Diseases suppressed soybean production in Missouri 8.83 million bu during 2002.  Phytophthora root and stem rot suppressed yields more than any other disease (3.2 million bu) and was followed by soybean cyst nematode (2.4 million bu) and charcoal root rot (2.4 million bu).  

Missouri Research Projects and Progress: Eleven University of Missouri scientists are currently conducting experiments on the biology and management of various soybean diseases.  Their research accomplishments were many and varied during 2002.  Soybean germplasm line S96-2692, mid-maturity group 5, was released.  It has resistance to races 1, 2, 3, 4, and 14 of SCN, resistance to southern root-knot nematodes, and reniform nematodes.  Soybean germplasm line S97-1688, mid-maturity group 5, was released.  It has resistance to races 1, 2, 3, 4, and 14 of SCN, and the seeds have high protein content.  Roundup effected the interactions between SCN, roundup ready soybean and rhizosphere fungi.  Field studies revealed Roundup applied alone or combined with selected Fusarium to soil at planting reduced SCN cysts on soybean roots up to 70%.  A survey of soybean plants with symptoms of virus infection was conducted in Missouri during late-summer. BPMV was found in all of the samples, and all were negative for SMV.  All samples with symptoms of green stem syndrome tested positive for BPMV and TRV.  The estimates of soybean yield suppression due to diseases in each state in the USA and Ontario for 1999 to 2002 will be published in Plant Health Progress during 2003. 

Nebraska: In 2002, Nebraska soybean producers harvested 4.58 M acres of soybean with an average yield of 38.5 bu./A.  Approximately 40% of our soybean acres are irrigated.  In a survey samples resulted in 51% of the surveyed fields were positive for BPMV.  Of the positive samples, 6% had 100% field incidence based on plants collected (10 random plants).  This compares to 69% of 197 fields positive for BPMV in 2000.  SMV continues to be in very low incidence, occurring in less than 3% of fields in 2000 and 2001 (2002 samples not complete at this time).  We recently processed 2001 samples for Alfalfa mosaic virus (AMV) and found that 56% of the fields were positive with in field incidence ranging from 10-50%.  In 2002 and 2001 surveys, SCN was detected in one sample.  This results in an estimate of 1% (1 of 93 in 2001) and 1% (1 of 88 in 2002) percent of Nebraska soils having SCN.  Early season rains resulted in high levels of seedling diseases caused by Pythium spp. and Rhizoctonia solani.  Due to dry weather, several fields were observed with herbicide carry over problems, specifically those products with pendemethalin which had high incidence of Rhizoctonia.  Even though drought was common, Phytophthora sojae  race 25 also was observed in several fields in 2002.  Other diseases observed in the 2001 season included:  bacterial blight and bacterial pustule, charcoal rot, fusarium root rot, phomopsis seed decay and pod and stem blight, and purple seed stain.  Bacterial blight and bacterial pustule are very commonly encountered, but at low levels.  Purple seed stain was very common in seed lots from Nebraska fields. Sclerotinia stem rot was not reported in Nebraska in 2002.   

Nebraska Research Projects and Progress: The main focus of soybean virus pathology is Bean pod mottle virus.  The effects of planting date on BPMV incidence and disease management through early season vector control is ongoing.  This research is part of the NCSRP virus project.  During 2002, we tested (detached leaf) the Sclerotinia stem rot reaction to 98 lines developed by the UNL soybean-breeding program for excellent agronomic characteristics.  Preliminary results indicate that some of the high-yield lines also have smaller disease lesions (= greater resistance) comparable to NKS 19-90.  We collaborated with University of Illinois scientists in testing six select Sclerotinia sclerotiorum isolates on three lines each of soybean and common bean with different levels of resistance using three methods of screening for disease reaction.  The detached leaf test and cut stem test were rated the best on soybean and only two tests were correlated on common bean.  Sclerotinia sclerotiorum isolates were ranked as high, medium and low virulence.  This will allow isolates to be selected for specific tests.  We had field trials in 2002 that were designed to test the ability of Perkla (Ca-cyanamide) to inhibit apothecial formation of Sclerotinia sclerotiorum and reduce disease in transgenic soybean lines that resist the herbicide effects of Perkla.

 SEQ CHAPTER \h \r 1North Dakota: Soybean acreage exceeded 2.2 million acres in 2002. In general the soybean crop was healthy with root rots the most serious disease problems. Fusarium root rot appears to be increasing in fields with stressed plants. Phytophthora root rot was moderate, with most disease showing early in the season. White mold was minor throughout the state because of dry weather during and after flowering. Close rotations are creating more problems with root rot. A project is underway to investigate the biology of Fusarium root rot. There is a strong program to incorporate resistance to Phytophthora sojae into public cultivars. The virulence characteristics of the P. sojae population are currently being characterized. A screening nursery was established at Fargo in 2002 with 78 roundup ready and 27 conventional commercial cultivars, plus material from the North Central White Mold Regional project. Plants were hand inoculated with the petiole inoculation technique and continually misted. There were no differences in disease incidences among the commercial cultivars but there were significant differences in yield. Some cultivars had high yields under moderate levels of disease. There was no correlation between disease incidence and yield. In 2002, a survey for virus like diseases was conducted in 82 soybean fields in the principal soybean growing areas of the state. Leaves were tested for Bean Pod Mottle Virus (BPMV), Soybean Mosaic Virus, Alfalfa Mosaic Virus and Tobacco Streak Virus. There were no confirmed virus infections. In addition, food grade soybean seed was collected from 21 sources (grown in 2001) and seed was tested for BPMV. All seed tested negative. There have been no confirmed reports of SCN in North Dakota, but efforts are now underway to bring resistance into the public breeding material.

 SEQ CHAPTER \h \r 1Ohio: Drought conditions prevailed through most of Ohio during 2002.  The average state soybean yields were 32 bu/A in 2002.  Some very late rains in September in Northwest Ohio, saved many fields.  Fields where SCN was present were very evident during 2002. SCN continues to be more and more of a problem as some fields have counts of 100,000+ eggs per cup of soil.  Several fields in southern Ohio were hit with charcoal rot - beans matured rapidly in these fields. 

Ohio Research Progress:We have mapped the new Rps gene (Rps8) to Phytophthora sojae in the USDA Soybean germplasm collection of PI399073 from South Korea to molecular linkage group A2.  The OSU soybean breeding program has licensed germplasm that contains this gene and they are in the process of developing both soybean varieties and germplasm with this gene in combination with Rps3a and/or Rps1k. Our plans are to continue to identify markers more closely associated with this locus as well as continue to identify Rps alleles in the remaining 31 PI’s in this collection.We have identified two putative QTL’s linked to partial resistance to P. sojae in the soybean cultivar Conrad. One QTL on MLG F explained 32.4, 35.0, and 21.4 percent of the genotypic variation for Conrad x Sloan, Conrad x Harosoy, and Conrad x Williams populations, respectively.  The second QTL is located on MLG D1b+W explained 10.6, 15.9, and 20.7 percent of the genotypic variation for the same three populations, respectively.  In collaboration with Dr. Scott Abney, USDA-ARS- Isolates of P. sojae representing races 1, 3, 4, 7 and 25 from IN and OH were compared on three separate sets of soybean differentials using three separate seed sources.  Races 1, 3, 4, 7, and 25 had the expected reaction on all three sets of differentials for Rps1b, Rps1c, Rps1k, Rps2, Rps3a, Rps4, Rps5, Rps7 and differentials Harlon, L59-731, and Union for Rps1a.  Differentials L88-8470 for Rps1a and L93-3302 for Rps1d did not have the expected response.  

Ontario: In 2002 Ontario farmers produced an estimated 70,000,000 bushels on 2,064,000 acres for an average yield of 33bu/acre. This was a decrease in acreage from the 2,250,000 acres planted in 2001. The majority of soybean planting was delayed until late May and early June due to wet cold conditions. The wet fall of 2001 gave way to a mild winter with below normal snowfall.  Spring 2002 arrived early, allowing an early start to fieldwork but the warm, dry spring weather abruptly changed in early May to cool and wet conditions that continued into the third week of May.  Some localized replanting was necessary but the majority of the province started out with good plant stands. Western Ontario received 25 – 50% above normal precipitation in May, while eastern Ontario received up to 100% more rain than normal. Eastern Ontario remained wetter and the west drier than normal in June. The remainder of the growing season could be summed up as dry and hot with many areas receiving 30 – 50% of normal rainfall. August rains did not materialize resulting in critically low soil moisture levels in many areas. Southwestern Ontario rainfall was especially spotty. There were several periods with 5 to 7 consecutive days over 30°C (over 40 days in total).  These periods of extreme heat had a significant impact on crops, particularly in the areas that were moisture deficient. At harvest, green soybeans were an issue, particularly in the southwest. The majority of fields had less than 15% green soybeans, but some fields in Elgin, Lambton, Chatham-Kent, Essex, and Middlesex had much larger percentages. The green beans resulted in discounts being applied and some challenges in marketing beans. Although some regions actually harvested above average yields the majority of the province was not so fortunate. Yields ranged from 8 to 65 bu/ac depending mainly on the amount of rainfall received in late July - August. The provincial average reported to date is well below normal at approximately 33 bu/ac. 45% of the 2002 Ontario crop was genetically enhanced with the Roundup Ready Trait.  This level could increase to 55% for the 2003 crop year.

Ontario Research Projects and Progress: Research focused on Phytophthora root rot, Sclerotinia stem rot, and soybean cyst nematode and involve the identification of new sources of resistance, molecular markers, QTL’s for tolerance, screening methods, and management strategies.  

Pennsylvania: Adverse weather conditions were the limiting factor in soybean production in Pennsylvania during the 2003 growing season.  Early warming of spring soils prompted many producers to plant fields early in many areas of the state.  However, when cool and rainy conditions returned within a few weeks later many fields suffered moderate to heavy stand reductions from Pythium and Phytophthora. The weather patterns then became hot and dry for the much of the growing season, and drought conditions prevailed in most areas of the state.  Some fields in southern counties were damaged by charcoal rot. In October, rainy weather returned and delayed harvest until late November and mid December.  The late rains favored the development of Phomopsis seed decay, and Purple seed stain.  Disease damaged seed was also frequently colonized by Fusarium graminearum and F. semitectum.  Losses to Phomopsis seed decay of 10 to 20% were common in many counties.  Soybean cyst nematode was reported for the first time in Pennsylvania during the 2002 growing season.  Currently the nematode appears to be limited to Lancaster county located in the SE regions of the state, but results of the 2002 survey conducted by the Pennsylvania Department of Agriculture have not been released.  The nematode populations tested have been classified as HG Type 7 (race 3) by Dr. Niblack of University of Illinois.  

Pennsylvania Research Projects and Progress: We established a factorial experiment to examine the effects of row spacing, planting density and weed canopy on the development of Sclerotinia stem rot during 2002.  Despite infestation of soil with sclerotia and nightly mist irrigation sufficient levels apothecia did not develop and disease was absent in the plots.  The low rate of carpogenic germination of the sclerotia was attributed to high soil temperatures. More specifically, average soil temperature measured at a depth of 2 in. within the plots was 25.3 C, and Temperatures greater than 29.5 C were recorded for 120.5 hours.  Soil temperatures greater than 30 C have been reported to reduce apothecia production by Sclerotinia.  

South Dakota: Research in the Row Crops Pathology lab (T. Chase & Dongxiu Zhang) focused on stem canker of soybean.  PCR analysis of nuclear rDNA in the ITS1/ITS4 region of individual isolates helped confirm their identity within the Diaporthe/Phomopsis complex. Most isolates were Diaporthe phaseolorum var. caulivora,  cause of Northern stem canker. Field inoculations utilizing the toothpick method screened crop performance testing material in maturity groups I,  II, and III. Significant numbers of varieties in both conventional and glyphosate resistant GMO groups show susceptibility to the pathogen. Extension Plant Pathology (M.Draper) conducted studies on seed treatments as well as field studies on Phytophthora Root & Stem Rot and White Mold. Seed treatment studies did not detect significant differences between fungicides evaluated or significant differences from checks.  Phytophthora and White Mold studies showed differences in resistance between varieties and in the latter case, the efficacy of planting wider rows. Studies on Bean Pod Mottle Virus (M. Langham) indicated that early season feeding and infection by bean leaf beetles has a significant impact on growth and yield of soybeans. Insecticides were useful in controlling vector populations and reducing damage and yield loss.  SCN studies (J. Smolik) showed a slight increase in the range of the Soybean Cyst Nematode (SCN) in South Dakota. Test plots for SCN showed a variety of results. Generally, SCN resistant lines outperformed SCN susceptible varieties in test plots.

Wisconsin: Soybean yields were down for the third year in a row. The soybean aphid reappeared, populations were lower than in previous years. Population density of  the bean leaf were extremely high and the highest ever observed in Wisconsin.  Subsequently Bean pod mottle virus was detected at high incidence throughout southern Wisconsin.   Aphid transmitted viruses were lower than in previous years again reflecting the lower activity of the soybean aphid.  Tobacco streak virus was seldom detected and this result reflects the low activity of thrips reported by entomologist.  White mold was spotty in Wisconsin, but severe in localized regions.  Brown stem rot was moderate to high in severity.  The soybean cyst nematode continues to expand its range in the state and caused significant yield loss.  Four new counties tested positive for SCN bringing the total to 26 of 72 counties.  Phytophthora root rot remains a chronic disease and the Rps-k allele remains effective in all soybean growing regions of Wisconsin. Symptoms of sudden death syndrome (SDS) were not observed in 2002.  Stem canker was observed in select varieties at several locations including central Wisconsin.  The cause of stem canker was Diaporthe phaseolorum var. meridionalis, the southern biotype of the stem canker pathogen.  

Wisconsin Research Projects and Progress: Severity of brown stem rot and population density of Phialophora gregata in host tissue was inversely correlated with soil pH.  The yield advantage of brown stem rot resistant varieties was greatest at pH 6.0 and was lost at soil pH 7.4 and above.  

Soybean varieties with partial resistance to brown stem rot are vulnerable to yield loss associated with this disease.  Thus, research efforts were intensified in 2002 to search for higher forms of resistance to brown stem rot.  Traditionally resistance to brown stem rot has been characterized by leaf and stem symptoms.  The concept of pathogen reproduction has been used to evaluate soybean germplasm for reaction to the soybean cyst nematode (SCN), but ignored for almost all other pathogens.  Symptom severity and pathogen reproduction were both employed to characterize interaction phenotypes of soybean lines in field trials in 2002.  Research continued to determine the relationship between sources of  SCN-resistance and reaction to genotypes of P. gregata.  This issue is important because of the increasing acceptance of the Hartwig source SCN-resistance.  The latter source is susceptible to P. gregata in greenhouse trials.  In contrast, cultivars derived from PI 88788 express degrees of resistance to P. gregata.   A new gene for resistance to P. gregata was identified in progeny derived from the cultivar Bell, a variety also resistant to the soybean cyst nematode. This new resistance gene was identified by a phenotypic characterization of recombinant inbred lines and mapping data using RAPD markers.  This is a collaborative study with Brian Diers, University of Illinois. Research has focused on understanding the effect of the soybean aphid, bean leaf beetle and associated viruses on the health and productivity of soybeans; and to formulate management strategies to reduce yield losses associated with this insect-virus complex.  Soybean mosaic (SMV), alfalfa mosaic virus (AMV), bean pod mottle virus (BPMV), and tobacco streak virus (TSV) are the target viruses being studied in this project.

Data from 2002 indicates that AMV, TSV and BPMV cause yield loss, and BPMV also causes significant loss of seed quality.  Soybean germplasm is being evaluated for reaction to each virus in field and greenhouse trials.  Severity of leaf symptoms and mottled seed were used to characterize the reaction type of soybean germplasm to viruses in field trials.  Virus titer in seed shows promise as a means to characterize soybean germplasm for reaction to viruses (collaboration with J.H. Hill, Iowa State University).

Early season application of insecticides reduced population density of the soybean aphid and incidence of SMV infected plants resulting in increased yield but not improved seed quality.  Viruses transmitted in a non-persistent manner are normally not controlled by insecticides.  The effect of foliar applied herbicides on aphid and virus transmission has been studied for two field seasons.  The application of glyphosate results in lower soybean yield if aphids are not controlled when compared to plots not treated with an herbicide.  The herbicide imazamox has a suppressive effect on infection of plants by SMV in both field and greenhouse environments.A petiole inoculation technique (PIT) was used to further characterize the 30 different sources of germplasm for partial resistance to S. sclerotiorum.  Germplasm was characterized by rate of plant death and percent plant survival. The cultivars Maple Arrow and MN1401 and breeding lines M90-184111 and M91-196123 expressed partial resistance to S. sclerotiorum.  Plant introductions that expressed partial resistance higher than S19-90 were 153.235, 184.042, 507.792, 561.285B, 561.345, 561.367, 567.157A and 567.157B.  These lines are putatively superior forms of partial resistance for breeding purposes and experiments to determine mechanisms of resistance and modes of inheritance. The Soybean Plant Health web site, located at www.plantpath.wisc.edu/soyhealth, is a place where people access the latest research-based information on soybean plant health and crop production. 
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