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Brief Summary of Minutes of Annual Meeting:

Greg Tylka welcomed participants to the annual meeting of NC1197 at 8:00 a.m. July 18th in the Hilton Hotel, Knoxville, TN.  This meeting followed the annual Society of Nematologists Conference (July 14th-17th) at the same hotel.  Chair Tylka announced several changes to the agenda including the absence of the committee's Administrative Advisor, Dr. Steve Pueppke, due to a flight cancellation.  Greg read a message from Steve including a reminder that our mid-term report is due in 2014.  Before proceeding to state reports, Greg appointed An MacGuidwin to take notes and assemble the annual minutes and committee report, with assistance from Tom Welacky.   State reports were presented in descending alphabetical order of states, beginning with Wisconsin and ending with Arkansas.  

Information from participants, including those who submitted an annual report but were not present at the meeting, is summarized below by objective.
Objective 1.  Develop, evaluate, improve and integrate management techniques for plant-parasitic nematodes in the North Central Region to increase grower profitability. 
A.  Evaluation of resistant soybean lines and cultivars:  Five states (Arkansas, Iowa, Kansas, Minnesota, Ohio) and Ontario evaluated agronomic traits and resistance for more than 2,700 combinations of soybean genotype and SCN population in greenhouse and field trials. Results were published online (see publications) and distributed at numerous meetings and field days throughout the region.  A number of lines looked promising for resistance to one or more Hg Types of SCN.  In Arkansas, hundreds of soybean cultivars were evaluated for Southern Root Knot Nematode (SRKN) and Reniform Nematode (RN), as well as SCN.  Some cultivars showed resistance to all three nematode pests.  There were no trials evaluating soybean cultivars for their response to Root Lesion (RL) nematodes in the region, but data on the reaction of SCN-resistant cultivars to RL were collected in several seed treatment experiments.
B.  Assessment of HG Types and other aspects of virulence:  Activities are underway to increase the regional database on the distribution, population densities, and virulence phenotype of SCN populations.  All states conducted Hg Type testing (or race testing in Arkansas) on SCN populations from samples collected for survey programs or educational projects.  Committee participants agreed that it is uncommon for producers to monitor temporal changes in nematode population densities by retesting infested fields.  Given the lack of data from diagnostic labs on the selection pressure imposed by SCN-resistant cultivars, committee members agreed that assessing and documenting virulence phenotypes of SCN throughout the region is an important activity.  Research to study adaptation of SCN to PI 88788 and other sources of resistance is ongoing across the region, with long-term experiments in Arkansas, Indiana, and Ohio.
Determining nematode pest pressure to crops important to the NC region:  Surveys for SCN are in progress in Indiana, Kansas, Minnesota, Wisconsin, and Ontario, Canada.  Other states in the region have recently conducted surveys or the distribution of SCN is known.  The response of more than 40 pulse crop cultivars to SCN was determined in Ontario, with some navy bean cultivars demonstrating resistance comparable to SCN-resistant soybean. 
The distribution of other nematodes important to the region is underway in North Dakota, Michigan, Ohio, and Wisconsin.  Sugarbeet cyst nematode (SBCN) was recently detected in North Dakota, prompting the release of a new faculty position at North Dakota State University.  Infestations of SBCN occur in Michigan and a survey to determine the distribution of this pest is in progress. In Wisconsin, the free SCN soil testing program was expanded to include a total nematode assay.  The majority of samples submitted to the program in 2012 were from corn / soybean rotations and contained Root Lesion and Spiral nematodes.  Members shared information about samples submitted to diagnostic facilities in their states and agreed that Root Lesion, Sprial, Pin, and Dagger nematodes were common pests of corn, soybean, and other crops in 2012. 
C.  Evaluation of new nematicidal seed treatments for management of SCN and corn-parasitic nematodes:  Nematicidal seed treatments commercially available for corn and soybean were evaluated at more than 20 sites in five states (Arkansas, Indiana, Iowa, Kansas, Wisconsin) and Canada in 2012 for their impact on yield and nematode population densities.  Corn seed treatments increased yield in only one experiment (Wisconsin), but population densities of Spiral and Root Lesion were reduced in Iowa and Kansas, respectively.  Soybean seed treatments applied to SCN-resistant varieties increased yield in Wisconsin, but did not affect yield in the other states.  No effect of the seed treatments on population densities of SCN were detected at any of the sites.  
 D. Evaluation of rotational crops and cultural practices for SCN and corn-parasitic nematode management:  The population dynamics of Root Lesion nematodes on corn was studied in Indiana, Wisconsin and Minnesota.  Samples were collected weekly in Indiana to document the population dynamics of pest nematodes associated with corn.  In Wisconsin, an experiment simulating a typical potato rotation showed an increase in Root Lesion nematodes during the corn phase of the rotation in 2012, but less so in plots that were fumigated in 2010 as compared to nonfumigated plots.   In Minnesota, a long-term experiment studying a corn-soybean rotation showed that corn yield decreased and population densities of Root Lesion and Spiral nematodes increased as the number of preceding years of corn increased.  The nematicide aldicarb superimposed on the rotation increased yield of corn but not soybean, although population densities of SCN eggs were lower at harvest in aldicarb-treated plots.  
 E. Investigation of pest interactions involving plant-parasitic nematodes and their contribution to yield losses in North Central Region crops:  The relationship between SCN and SDS disease severity was studied in Indiana and Kansas in 2012.  In Kansas, SDS disease severity was positively related to the initial population density of SCN and negatively related to the final population density of this pest.  The best predictive model for soybean seed yield included the additive effects of SCN final population density and SDS severity.  A yield response in fields infested with the SDS pathogen was demonstrated in Indiana for soybean cultivars with the Peking source of resistance
Ohio collaborated with other states via funded projects from the North Central Soybean Research Program and the United Soybean Board to determine if SCN interacts with Macrophomina phaseolina.  A relationship between final population densities of the nematode and fungus were found in a at least one field study in 2012
A project in Wisconsin is studying joint infection of corn seedlings by Root Lesion nematodes and Fusarium spp., following up on research conducted by Marcos DeSilva at Iowa State University.   
Objective 2.  Determine the relationships among nematode population characteristics, crop injury, and soil health. 
A. Develop a list of damaging nematodes for corn and other major crops in the North Central Region:   Committee members from two states, Indiana and Wisconsin, operate a nematode diagnostic service for the public and collected data on the types and numbers of pest nematodes detected in samples in 2012.  Committee members in Iowa and Michigan have access to these data from their plant pathology diagnostic labs. A survey is underway in Ohio to document the incidence and severity of nematode infestations in corn. Projects in Michigan and Wisconsin are examining the structure and diversity of nematode communities associated with sugarbeet and corn rotations, respectively.  The data are being examined for evidence that nematodes operating at microbivorous and predator trophic levels impact herbivorous pest nematodes.
 An error component model was developed in Wisconsin to describe the relationship between grain yield loss and the population density of root lesion nematodes from soil samples collected on two dates and seminal root and adventitious root samples collected on five dates.    Extending this model to data sets from other states was discussed.
B. Determine damage thresholds for major corn-parasitic nematode species: A subgroup is developing a cumulative risk index for all pest nematodes associated with corn.  A draft of the model was presented to the committee and a case study using real data from Ohio was discussed by all members.
C. Characterize infraspecific variation in host-parasite interactions across the North Central Region: The committee is working to define the extent of variation in nematode-host interactions among participating states.  The state reports generated much discussion about the relationship between population densities of nematode pests of corn and crop performance.  Differences in extraction protocols, corn genotypes, and variation within nematode taxa, were discussed as factors contributing to perceived differences in nematode-host interactions across the region. 
 D. Develop predictive models of nematode population dynamics for SCN and other regionally-important plant-parasitic nematodes:  Every state studied the impact of soybean genotype on SCN reproduction and collected data on changes in nematode population densities during the soybean year.  Arkansas, Minnesota, and Michigan are also studied the attrition of cyst nematodes during nonhost phases of the crop rotation.
Research in Kansas showed that seminal roots were an important habitat for Root Lesion nematodes.  Multiple states are now collecting time series data on the parasite load of seminal and adventitious corn roots to improve predictions of the timing and magnitude of changes in nematode population densities over the growing season. 
E. Identify sampling and extraction issues related to management of economically important plant-parasitic nematodes in the region:  Data from across the region in 2012 showed that some pest nematode genera such as Needle and Lance nematodes were more prevalent early in the season, while other genera were common throughout the life of the crop.  Regardless of the timing of sample collection, Root Lesion nematodes sheltered inside root pieces accounted for a significant proportion of the population.  A dual assay used in Wisconsin to extract nematodes from both habitats in the same sample was described to the group.

Objective  3.  Develop tools for technology transfer for management of regionally important nematodes with special reference to soybean cyst nematode and corn parasitic nematodes.
A.  Assemble a dynamic database of soybean cultivar characteristics related to SCN resistance: Members shared results of cultivar screening.  These results were published in 2012 for Arkansas, Iowa, Kansas, and Ontario.
 B. Provide reliable information on the distribution of virulence phenotypes for SCN populations in the North Central Region:  The committee has collected a lot of data on SCN virulence phenotypes in the North Central Region and much of the information has not been published.  A group project to collate the state information into a single regional publication was discussed.

 C. Provide readily accessible and reliable information on rapidly evolving nematode management strategies such as the new commercial seed treatments for nematode control: 

The committee will be well positioned to publish results from both corn and soybean seed treatment trials after the 2013 field season.  

 D. Provide a consensus damage threshold for each of the major corn-parasitic nematodes in the NCR:  A subgroup met to discuss a collective risk index for corn due to nine pest nematodes.  The index is computed using nematode population densities prior to corn growth stage V4.  A publication is in progress.
Annual Business Meeting:  

Chair Tylka discussed an invitation from Tim Todd to hold the 2014 annual meeting in Manhattan Kansas in June.  Based on the discussion, Terry Niblack moved with a second by Tom Welacky that the group meet July 10, 2014 in Manhattan, Kansas.  The motion passed unanimously. Tim Todd was not at the meeting to confirm the date, so a second motion was made by Haddish Malakeberhan and seconded by An MacGuidwin, on a backup plan to meet in June, 2014.  
Chair Tylka asked for nominations for the Chair and Secretary positions for 2014.  Terry Niblack nominated An MacGuidwin for Chair with a second by Virginia Ferris.  Tom Welacky nominated incoming member Nathan Schroeder for secretary with a second by Terry Niblack.  Both candidates were selected unanimously.

The meeting adjourned at 5:00 on a motion by Terry Niblack and second by Haddish Malakeberhan.  A group dinner followed the meeting.
Accomplishments:
Agronomic traits and resistance were evaluated for more than 2,700 combinations of soybean genotype and SCN population in greenhouse and field trials across the region.
SCN populations were screened for virulence phentoypes in all states, using a common protocol.
Surveys for SCN and other nematodes were conducted in Indiana, Kansas, Minnesota, Ohio, Wisconsin, and Ontario, Canada.

Nematicidal seed treatments commercially available for corn and soybean were evaluated at more than 20 sites in five states and Canada in 2012 for their impact on yield and nematode population densities.
The population dynamics of Root Lesion nematodes on corn was studied in three states.
The relationship between SCN and two fungal pathogens was studied for soybean and between Root Lesion Nematode and one fungal pathogen for corn.

Data on the types and numbers of pest nematodes detected in samples submitted for diagnosis were collected in all states. 

A cumulative risk index for all pest nematodes associated with corn was developed for farmers.

Data on SCN reproduction on multiple soybean genotypes was collected throughout the region.

Impact Statements:

Nematodes are invisible to the naked eye and cause nondescript symptoms so yield losses due to pest nematodes are often credited to other conditions.  Surveys and diagnostic activities increased awareness of nematode pests of corn and soybean in the region, as evidenced by an increase in the number of samples submitted for nematode assay.

Coordinated and standardized screening of SCN populations throughout the region provided valuable information about the frequency of resistance-breaking populations of SCN, increasing awareness among plant breeders and industry about the current and changing needs of soybean producers farming SCN-infested land.  
Information evaluating the performance of commercial soybean varieties in fields infested with SCN was distributed widely throughout the region.  This information benefited producers in selecting varieties and practices that best suit their production systems.

New nematicidal seed treatments recently entered the market and there is a need for unbiased information in the marketplace.  Evaluations of commercial products and alternative cultural practices increased producers’ knowledge and understanding of the merits and limitations of using pesticides to manage pest nematodes.  

Advice about sampling and estimates of risk due to nematode pests have traditionally varied from state to state.  Coordinated messaging and development of a standardized risk index increased knowledge about the status of nematode pests in the region among the agricultural professionals.
Members of NC1197 represent the nematology expertise of the North Central Region.  Face-to-face discussions and brainstorming at an annual meeting have a synergistic impact on the amount and quality of information that is passed to stakeholders in member states.
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