Summary of Minutes of Annual Meeting:

Pat Donald called the meeting to order and welcomed participants at 8:30 am at the Savannah Marriott Center in conjunction with the Society of Nematologists 51st Annual Meeting. Dr. Steve Pueppke, Administrative Advisor, welcomed the members and provided an outline of potential changes to future research funding and announced the next mid-term report for NC1197 will be due in 2013. Following Dr. Pueppke’s presentation, participants proceeded with individual state research reports pertaining to the NC1197 project objectives and concluded with the annual Business Meeting. The general consensus for the 2013 meeting was that it would be in conjunction with the SON 52nd annual meeting in Cleveland Ohio.  

The primary purpose of the meeting was to report and discuss recent research results pertaining to the new project – Practical Management of Nematodes on Corn, Soybean, and Other Crops of Regional Importance - initiated in 2011.

Objective 1: Develop, evaluate, improve, and integrate management techniques for plant-parasitic nematodes in the North Central Region to increase grower profitability.

Evaluation of SCN-resistant soybean lines and cultivars

Participating States (Iowa, Tennessee, Michigan, Indiana, Arkansas, Wisconsin, Minnesota and Ontario) reported on the evaluation of SCN resistant lines and cultivars. Hundreds of soybean cultivars for resistance to SCN in field and greenhouse trials were evaluated for resistance to the most common state HG Types and for agronomic performance. Results were published online (see publications) and distributed at numerous field days and extension meetings. In addition to SCN testing, all soybeans entered into the Arkansas Variety Testing Program are greenhouse tested for resistance to SCN, Southern Root-knot Nematode (SRKN), and Reniform Nematode (RN). Arkansas and the boot-heel of Missouri are the only states with participants in this committee where SRKN and RN are a problem on soybean. All varieties are tested for SCN and RKN each year and all varieties that were not previously tested are evaluated for RN resistance.

Assessment of HG Types and other aspects of virulence

Minnesota field plot experiments were initiated in 2003 to study the effect of tillage and source of resistance on SCN population density and virulence phenotype. Tillage had little effect on SCN virulence phenotype and population density. Among the three SCN-resistant cultivars, the PI 88788-derived cultivar supported the greatest SCN egg population density, the Peking-derived cultivar was intermediate, and the PI 437654-derived cultivar supported the smallest egg population density. No clear pattern of effect of rotations of the three sources of resistance on virulence phenotype was observed during the 8 years of study.

Wisconsin HG Type survey results continue to indicate a trend in the geographic distribution of HG types, with more HG 1- populations located in the East Central and Northeast regions of the state.

In Arkansas SCN race test are used instead of HG types for a variety of reasons. In 2012 races 2, 3, 5, 8 and 14 were tested. In the last 3 years only races 2 and 5 were found in samples submitted to the Arkansas Nematode Assay program. In the last statewide survey they were the predominant races found.

Iowa performed HG type tests on SCN populations from nine state varietal experimental test locations.  Results are used to assess the effects of the virulence phenotype of the SCN population (the HG type) on agronomic performance of the soybean varieties.

In Ontario HG Type testing was completed on 31 field samples in 2010-11. HG Type results indicate 2011 samples had as much reproduction on HG 1 when compared to HG 2 (PI 88788). Ontario SCN populations appear to be adapting to Peking resistance in the absence of being challenged to the very few historically planted Peking resistant varieties. HG 4 (PI 437654) has complete resistance not overcome by SCN populations in Ontario. Survey results from 2006-11 indicated that Ontario had approximately 25 different combinations of HG Types. The unique diversity of HG Types contrasted with less diverse populations found in Tennessee, Indiana and Illinois with a longer SCN infestation history.
Evaluation of new nematicidal seed treatments for management of SCN and corn-parasitic nematodes 

Exploratory work is being conducted by several members of the group (Illinois, Indiana, Iowa, Wisconsin, Ontario, and Tennessee) on nematicide seed treatments that are in the development stage or have been recently marketed by several private companies.


Five different large plot experiments were conducted at Iowa State University research farms in northwest, northeast, central, southwest, and southeast Iowa in 2011 to determine the effects of the seed treatment protectants Avicta from Syngenta Seedcare and Votivo from Bayer CropScience on population densities of plant-parasitic nematodes on corn and on corn yields. In 2011 experiments, there were significant differences in nematode population densities at the V5/V6 soil sampling date among the treatments in only two experiments and no significant differences in corn yields among the treatments in any of the experiments. 

Seed treatments were established in north and mid-state in Indiana to document the effect of these treatments on population density of SCN and yield of soybean. No dramatic effect was observed from any of these treatments. In addition, Indiana continued to evaluate experimental seed-treatment products from various chemical companies against SCN in the field. No significant reduction in population density of SCN or increases in soybean yield were found.


Minnesota soil seed treatments were evaluated in the greenhouse in field soil and autoclaved field soil for their effect on SCN egg population density and plant growth.  No seed treatment effect on SCN egg population density and plant growth was observed. 

Additional outreach support projects for the suppression of SCN were carried out in joint collaboration with Ontario Ministry of Agriculture and Agriculture Canada on several farm trials indicating inconclusive results. SCN micro-plot field projects results with oriental processed mustard seed hulls indicated no differences between non-treated plots as compared to 6 rates of mustard hulls. 
Evaluation of rotational crops and cultural practices for SCN and corn-parasitic nematode management.


Michigan reported on a long term rotational study on how SCN adapts and increases to damaging levels when introduced into SCN-virgin land and subjected to agronomic practices. Over the course of six years (2003 – 2008), SCN population density, plant stand, and yield were measured on susceptible and resistant soybeans, corn and rotation combinations. In all cases, the population density of SCN was highest in susceptible and lowest in corn or corn rotations both on tilled and no-till plots. In 2007, in both tillage systems, and in 2008, in no-till plots, yield of SCN-infested plots was significantly lower than non-infested plots. The impact of this study provides agro-biologically based timeline information that is critical for SCN management. 

Effects of long-term corn-soybean rotation and nematicide Counter on SCN and other plant-parasitic nematodes, and soybean and corn yields were evaluated in Minnesota for 2010-11.  While crop sequence significantly affected SCN, Pratylenchus, and Helicotylenchus, the nematicide treatment did not affect the plant-parasitic nematodes at planting, midseason and harvest except that Helicotylenchus population density at harvest was reduced by the nematicide.

Investigation of pest interactions involving plant-parasitic nematodes and their contribution to yield losses in North Central Region crops.

Indiana Soybean Association funded a collaborative research project in Indiana to study the SCN-SDS relationship. Five soybean cultivars were planted, four with various sources of SCN and SDS resistance. Even though no obvious symptoms of SDS were observed in one of the two state locations, the same dramatic yield response from varieties with the Peking source of resistance was observed as where the disease was visually present.  

Objective 2:  Determine the relationships among nematode population characteristics, crop injury, and soil health. 

Develop a list of damaging nematodes for corn and other major crops in the North Central Region

In Ontario, parasitic nematodes of corn were surveyed in co-operation with project coordinator, T. Jackson (Nebraska), as part of the NC corn survey project. Samples of soil and plants were collected by the Ontario Ministry of Agriculture and Food in collaboration with the NC project. Random samples were collected from 235 fields and 28 % had damaging levels of the most common parasitic nematodes found on corn. Root lesion (Pratylenchus spp) was present in 37% of the corn root samples. 
Determine damage thresholds for major corn-parasitic nematode species.

Indiana had a two-fold increase in the number of corn samples received in our Nematology Laboratory, as compared to 2010. Most of these samples had above-thresholds levels of needle,lance and lesion nematodes. Needle nematode on crabgrass roots was found late in the fall in southern Indiana. Five large on-farm corn plots were established in southern and northern Indiana to evaluate the effectiveness of available seed treatments on corn parasitic nematodes and on corn yields. Results of these studies were presented as a poster at the 2012 SON meeting.

Characterize infra-specific variation in host-parasite interactions across the North Central Region

Michigan reported on relationships among SCN and nematode community structures as investigated in 2008 and 2009. The results indicate that SCN population had positive correlations with total nematode abundance, total non-SCN nematode abundance, free-living nematode abundance, and bacteria-feeding nematode abundance in both years. This suggests that conditions favoring free-living nematodes can also favor SCN. Further analysis between nematode populations and food web and various management strategies (tillage, cultivars, rotations) suggests that in addition to direct impacts, tillage and susceptible cultivar may have indirect impacts on increasing SCN population density through favoring free-living nematodes, while crop rotation is likely to have an indirect impact in decreasing SCN population density through decreasing free-living nematodes.

Develop predictive models of nematode population dynamics for SCN and other regionally-important plant-parasitic nematodes.

A soil survey, funded by the United Soybean Board in 2011, was initiated to determine the distribution of plant parasitic nematodes in soybean production fields in southern soybean production fields in 11 states. In Tennessee 78 soil samples were collected at random in west and central Tennessee. In the samples collected, 82% had plant-parasitic nematodes. Plant parasitic nematodes recovered included Heterodera glycines (16%), Meloidogyne incognita (4%), Pratylenchus sp. (19%), Helicotylenchus (50%), Tylenchorhynchus sensu lato (11%), Rotylenchulus (3%). A low level of Hoplolaimus magnistylus was detected in soybean, corn and cotton fields. The survey is in the second year and targeted high production acreage and counties in middle and east Tennessee.

For the fourth year, Wisconsin collected soil samples from 24 random soybean sites within 2 fields at growth stage VE-VC and related nematode counts to yield.  For the third year, there was a significant relationship between population densities of P. penetrans at planting and soybean yield.

Objective 3.  Develop tools for technology transfer for management of regionally important nematodes with special reference to soybean cyst nematode and corn parasitic nematodes. 
Assemble a dynamic database of soybean cultivar characteristics related to SCN resistance

Most NC1197 participants (Iowa, Tennessee, Michigan, Indiana, Wisconsin, Arkansas, Minnesota and Ontario) reported on the evaluation of SCN resistant lines and cultivars. Hundreds of soybean cultivars were tested in the field and greenhouse trials and were evaluated for resistance to the most common state/province HG Types and for agronomic performance. Results were published in hardcover and online (see publications) and distributed at numerous field days and extension meetings in each state/province.
Provide readily-accessible and reliable information on rapidly evolving nematode management strategies such as the new commercial seed treatments for nematode control.

The committee decided that from a technical perspective it should provide a review and update of the listing of the most common NC parasitic nematodes on corn. It also agreed to provide reviews of damaging threshold levels as required.

An updated SCN Management Guide based on recent research data was published and distributed in Minnesota. 

Wisconsin began using the total nematode risk index for samples submitted to their diagnostic service. A risk score was assigned to clinic samples submitted from corn fields from March to June 30th for the period 1999-2012.  There was a significant increase in the risk scores over the 14-year period.  It appears that the change is due primarily to an increase in Pratylenchus spp. Clinic samples are a biased data set and have limitations but offer great opportunity for conveying the impact of nematodes in the North Central region.
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Robert T. Robbins

University of Arkansas

Objective 1:  Develop, evaluate, improve and integrate management techniques for soybean cyst nematode in the NCR to increase grower profitability.

A. Evaluation of SCN-resistant soybean lines and cultivars.

In Arkansas all soybeans entered into the Arkansas Variety Testing Program are greenhouse tested for resistance to SCN, Southern Root-knot Nematode (SRKN), and Reniform Nematode (RN). All varieties are tested foe SCN and RKN each year and all varieties not previously are evaluated ate tested foe RN resistance. In 2012 a total of 275 lines or cultivars were tested foe SCN and SRKN whereas 89 lines were tested for RN. In addition 88 lines submitted by Southern Soybean Breeders were also tested for RN resistance and resulted in 19 of the 88 lines as resistant as the RN resistant check Forrest. Arkansas and the boot-heel of Missouri are the only member states in which SRKN and RN are a problem on soybean.

For corn the prevalent nematode pest is SRKN which reproduces at high rates on all hybrid corn varieties tested. Occasionally lance nematode (Hoplolaimus magnistylus) is found. Lesion had not been found to be a problem and is rarely detected in samples submitted to the Arkansas Nematode Assay Lab.

B.   Assessment of HG types and other aspects of virulence.

In Arkansas it is known that the overwhelming majority of SCN resistant soybean varieties derive their resistance from PI88788. Surveys and observations show SCN races 2 and 5 to be prevalent in Arkansas.  We are looking at other sources of SCN resistance to augment the resistance present. In Arkansas the Peking resistance to SCN was used for several decades and it may not be suitable as a resistance source as many Arkansas SCN populations have been exposed to it. This is in contrast to the more Northern states in this project. We are looking at alternative nematode resistance possibilities.
In Arkansas SCN race test are used instead of HG types for a variety of reasons. In 2012 races 2, 3, 5, 8 and 14 were tested. In the last 3 years only races 2 and 5 were found in samples submitted to the Arkansas Nematode Assay program. In the last statewide survey they were the predominant races found.

C.  Evaluation of new nematicidal seed treatments for management of SCN and corn-parasitic nematodes.

The testing of soybean nematicidal seed treatments on SCN, SRKN, and RN are in progress and being evaluated.

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.


Disease rating for Arkansas soybeans (SCN, SRKN, RN, stem canker, frogeye leaf spot) 2003-2011 can be obtained at http://www.arkansasvarietytesting.com/
Impact: Arkansas soybean producers can easily find the most resistant and highest yielding soybean variety for their location and disease situation by use of the above web site.
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Jamal Faghihi and V. R. Ferris

Indiana

Objective 1: Develop, evaluate, improve and integrate management techniques for soybean cyst nematode in the NCR to increase grower profitability.

A. Evaluation of SCN-resistant soybean lines and cultivars

We screened 101 advanced soybean lines for a private seed company against 3 different populations of SCN with unique genotypic profiles. Some of these lines with the Peking source of resistance were promising. 

B. Improving Management of SCN
We continued to participate in the NCSRP funded regional collaboration designed to improve management of SCN through extension demonstrations and outreach. Two locations in the north and mid north of Indiana were chosen based on the degree of infestation and known history of these fields. Plots with available seed treatments were established to document the effect of these treatments on populations of SCN and yield of soybean. No dramatic effect was observed from any of these treatments.

An ISA funded collaborative research project was established to study the SCN-SDS relationship. Two locations in the north and mid-north of Indiana were chosen based on previous history of these fields. Five soybean cultivars were planted, four with various sources of SCN and SDS resistance. Yield and weather data for SCN and SDS were collected from these plots. Even though no obvious symptoms of SDS were observed in the northern plot (as we saw in 2010) the same dramatic yield response from varieties with the Peking source of resistance was observed.  

C. Chemical control


We continued to evaluate experimental seed-treatment products from various chemical companies against SCN in the field. No significant reduction in populations of SCN or  increases in soybean yield were found. 
D. Micro-plot experiments:


We continued with our long-term study of changes in population types of SCN maintained in 48 micro-plots.  We evaluate the HG-types of  in these plots every fall to determine possible changes in genetic makeup. 

E. Corn nematodes
We had a two-fold increase in the number of corn samples received in our Nematology Laboratory, as compared to 2010. Most of these samples have above-thresholds levels of Needle, Lance and Lesion nematodes. We were able to find needle nematode on crabgrass roots late in the fall in southern Indiana.

We established five large on-farm corn plots in southern and northern Indiana to evaluate the effectiveness of available seed treatments on corn parasitic nematodes and on corn yields. Results of these studies are being presented as a poster at the 2012 SON meeting.

Impact Statements: The NCSRP-funded on-farm plots have served us well in educating Indiana growers on the best management techniques for the soybean cyst nematode. As a direct result of these studies new collaborations have been established with colleagues in other departments at Purdue. The research has been named by the College of Agriculture as one of the ongoing projects that provide immediate benefit to Indiana growers. 
2012 NC1197 Technical Committee Meeting

August 16, 2012    Savannah, Georgia

Gregory Tylka, Department of Plant Pathology, Iowa State University
Objective 1: Develop, evaluate, improve and integrate management techniques for soybean cyst nematode in the NCR to increase grower profitability.

Soybean cyst nematode (SCN)-resistant soybean varieties are evaluated annually in field experiments to assess the agronomic performance of the varieties as well as their effect on population densities of the nematode.  The SCN-resistant soybean varieties, as well as widely grown susceptible soybean varieties, were grown in three SCN-infested fields in northern Iowa, three in central Iowa, and three in southern Iowa in 2011 and 2012 (Figure 1). 
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Figure 1. Location of ISU SCN-resistant Soybean Variety Trial Program experiments in       2011 (left) and 2012 (right).

Each year, individual plots consisted of four rows, each 17 feet long; data were collected from the center two rows.  Each variety was randomly replicated four times, in four blocks, in each field experiment.  Data collected included SCN egg population densities at planting and again at harvest, plant emergence 4 weeks after planting, plant height and lodging at the time of harvest, grain yield.  

After SCN egg population densities were determined from the soil samples that were collected at planting, the remaining soil was combined and an HG type test was performed on the SCN population in the experimental area.  This allows us to assess the effects of the virulence phenotype of the SCN population (the HG type) on agronomic performance of the soybean varieties.

Results of the field evaluations are presented in a printed Iowa State University Extension publication (direct mailed as a magazine insert to 68,000 Iowans) and also online at www.isuscntrials.info. 

Objective 2:  Determine the relationships among nematode population characteristics, crop injury and soil health.

No accomplishments to report.  

Objective 3: Develop tools for technology transfer for management of regionally important nematodes with special reference to soybean cyst nematode and corn parasitic nematodes.

I. Soybean cyst nematode

A list of SCN-resistant soybean varieties available to Iowa growers was compiled in the fall of 2011.  The list was printed as an Iowa State University Extension publication and was made available free of charge in printed form and also on the Internet in PDF format.  The 2011 list contained information on 807 soybean varieties in maturity groups 0, 1, 2, and 3.  A summary of the numbers of varieties per maturity group and the sources of resistance is presented in Table 1.

Table 1. Summary of information about soybean cultivars in maturity groups 0, 1, 2, and 3 described as resistant to the soybean cyst nematode in Iowa in 2011.

	maturity group
	number of resistant cultivars
	number and percent of cultivars not PI 88788

	0/1
	151
	9 (6%)

	2
	346
	9 (3%)

	3
	310
	0 (0%)

	total
	807
	18 (2.2%)


II. Nematodes that feed on corn

Five different large plot experiments were conducted at Iowa State University research farms in northwest, northeast, central, southwest, and southeast Iowa in 2011 and again in 2012 (Figure 2) to determine the effects of the seed treatment protectants Avicta from Syngenta Seedcare and Votivo from Bayer CropScience on population densities of plant-parasitic nematodes on corn and on corn yields. The experiments have four to six replications of the following five treatments, all applied to the same lot of seed of a single Pioneer corn hybrid: 

· Avicta Duo (Avicta + Cruiser) + Maxim Quattro,

· Cruiser + Maxim Quattro

· Poncho (500) / VOTiVO + fungicides (Acceleron package)

· Poncho 500 + fungicides (Acceleron package)

· Counter + Maxim Quattro + Cruiser 

Nematode population densities in soil are determined at planting and at the V6 stage of corn growth.  Also, plant samples are collected at the V5 to V6 growth stage and nematodes are extracted from root tissue, identified, and counted.  Yields are determined in each plot at harvest, then compared among treatments and related to population densities of the nematodes.
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Figure 2. Locations of ISU experiments in 2011 assessing the effects of seed treatment nematode protectants on population densities of plant-parasitic nematodes and yields of corn.
In the 2011 experiments, there were significant differences in nematode population densities at the V5/V6 soil sampling date among the five treatments in only two experiments (Figures 3 and 4), and no significant differences in corn yields among the treatments in any of the experiments. 
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Figure 3. Mean population densities of plant-parasitic nematodes in soil samples at planting (“Pi”) and at the V6 corn growth stage at the experiment in northwest Iowa (Sutherland) in 2011. “misc.” = miscellaneous plant-parasitic nematodes present in very low numbers. For the V6 sample date, bars or segments of bars with different letters are significantly different (P=0.10); there were no significant differences among treatments for the initial (Pi) samples (P>0.10).
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Figure 4. Mean population densities of plant-parasitic nematodes in soil samples at planting (“Pi”) and at V5 corn growth stage at the experiment in central Iowa (Ames) in 2011. For the V5 sample date, bars with different letters above them had significantly different total numbers of plant-parasitic nematodes (P=0.10); there were no significant differences among treatments for the initial (Pi) samples (P>0.10). 
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Haddish Melakeberhan

Michigan State University

Objectives 1: Develop, evaluate, improve and integrate management techniques for soybean cyst nematode in the NCR to increase grower profitability.

     A lot is known about the soybean cyst nematode’s (SCN, Heterodera glycines Ichinohe) increasing distribution, presence of parasitic (genetic) variability, and its economic significance in a wide range of soybean production landscapes.  However, little is known about how SCN adapts and increases to damaging levels when introduced into SCN-virgin land and subjected to agronomic practices. In 2001, SCN, race 3 (Hg Type 0) was introduced into 20 x 10 ft plots under till an no-till, and either corn (C), SCN- resistant soybean (R), or SCN-susceptible soybean (S) monocrop, or RCRC and SCSC rotation cycles and augmented to approximately 400 eggs/100 cm3 of soil in 2002. Treatments were replicated four times and equal numbers of non-infested plots served as controls, for a total of 80 experimental plots. Soil texture across tillage and nematode treatments was 60 ± 1% sand, 13 ± 1% silt, and 26 ± 1% clay. Over the course of six years (2003 – 2008), SCN population density, plant stand, and yield were measured. Few cysts were detected in non-infested plots. In 2003 and 2004, the population density remained less than 1 cyst/100 cm3 of soil and reached the maximum to less than 10 cysts/100 cm3 in 2005 and 2006. In all cases, the population density was highest in S and lowest in C or RC rotations. In 2007 and in 2008 stand count was less in tilled than in no-till plots. Soybean yield was similar between nematode treatments until 2006. In 2007, in both tillage systems, and in 2008, in no-till plots, yield of SCN-infested plots was significantly lower than non-infested plots. 
Impact: The study provides agro-biologically based timeline information that is critical for SCN management. 

Objective 2:  Determine the relationships among nematode population characteristics, crop injury and soil health.

In order to develop sustainable ecosystem management strategies, it is important to quantify the biological mechanisms by which SCN thrives under biological and physiochemical changes driven by agricultural practices. In the same study described under Objective 1, the relationships among SCN and nematode community structure as investigated in 2008 and 2009. The results indicate that SCN population had positive correlations with total nematode abundance, total non-SCN nematode abundance, free-living nematode abundance, and bacteria-feeding nematode abundance in both years. This suggests that conditions favoring free-living nematodes can also favor SCN. Further analysis between nematode populations and food web and various management strategies (tillage, cultivars, rotations) suggests that in addition to direct impacts, tillage and susceptible cultivar may have indirect impacts on increasing SCN population through favoring free-living nematodes, while crop rotation is likely to have an indirect impact in decreasing SCN population through decreasing free-living nematodes.

Impact: The study provides helpful agro-biologically relationships on SCN adaptation and the impact of potential management strategies.
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Senyu Chen

Minnesota

Objective 1:  Develop, evaluate, improve and integrate management techniques for soybean cyst nematode in the NCR to increase grower profitability.

A. Evaluation of SCN-resistant soybean lines and cultivars 

A total of 80 soybean cultivars and breeding lines were evaluated in the greenhouse in 2012. 

B. Assessment of HG Types and other aspects of virulence 

A field plot experiment was initiated in 2003 to study the effect of tillage and source of resistance on SCN population density and virulence phenotype. Tillage had little effect on SCN virulence phenotype and population density. Among the three SCN-resistant cultivars, the PI 88788-derived cultivar supported the greatest SCN egg population density, the Peking-derived cultivar was intermediate, and the PI 437654-derived cultivar supported the smallest egg population density. SCN populations (HG Type 2-) selected by the PI 88788-derived cultivar overcame the resistance of PI 88788 but not the other two resistance sources, and the Peking-derived cultivar selected SCN populations (HG Type 1-) that overcame the resistance in Peking. In contrast, the PI 437654-derived cultivar selected SCN populations (HG Type 1.2-) that overcame both PI 88788 and Peking sources of resistance. There was no increase of Female Index (FI) on PI 437654 in any cultivar sequence before 2010. However, FI on PI 437654 of the SCN populations from the monoculture of the PI 437654-derived cultivar in conventional tillage plots increased slightly (FI = 3) in 2010. No clear pattern of effect of rotations of the three sources of resistance on virulence phenotype was observed during the 8 years of study. This study will continue to determine longer treatment effects.
C. Evaluation of new nematicidal seed treatments for management of SCN and corn-parasitic nematodes
Soil seed treatments ‘Avicta Complete’, ‘Acceleron/Votiva’, ‘Cruser Maxx’, and none were evaluated in the greenhouse in field soil and autoclaved field soil for their effect on SCN egg population density and plant growth.  No seed treatment effect on SCN egg population density and plant growth was observed. 

D. Evaluation of rotational crops and cultural practices for SCN and corn-parasitic nematode management

Effects of long-term corn-soybean rotation and nematicide Counter on SCN and other plant-parasitic nematodes, and soybean and corn yields were evaluated in 2010 and 2011.  While crop sequence significantly affected SCN, Pratylenchus, and Helicotylenchus, the nematicide treatment did not affect the plant-parasitic nematodes at planting, midseason and harvest except that Helicotylenchus population density at harvest was reduced by the nematicide.

Objective 3.  Develop tools for technology transfer for management of regionally important nematodes with special reference to soybean cyst nematode and corn parasitic nematodes.

An updated SCN Management Guide based on recent research data was published and distributed in Minnesota. 

Impact:

All the SCN research data has been used for extension education in Minnesota and soybean growers should have benefited from the research for their SCN management and soybean production.
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Ontario Canada - Tom Welacky, Agriculture & Agri-Food Canada
Objective 1:  Develop, evaluate, improve and integrate management techniques for soybean cyst nematode in the NCR to increase grower profitability.

Evaluation of SCN-resistant soybean lines and cultivars

1) Agronomic performance measurements were compiled and results reported to producers, seed industry and public breeders. Performance results were published in the Ontario Soybean Variety Trial publications and distributed to producers and posted on the OOPSCC web site. Results reported for the SCN variety performance tables are found on - http://www.gosoy.ca/table7.php .

2) Specific SCN reproduction on roots was carried out on all SCN registered resistant varieties with checks. 2011 results have been added to a 5 year study of relationships to SCN growth on roots, plant growth and production.  

3) Variety resistance screening using replicated field hill plots were evaluated for development of SCN cysts on roots on over 200 soybean advanced SCN lines in cooperation with Dr. Rajcan, U of Guelph breeding program (Test S95C-SCN: Conventional Field Assesment of F6 OAC Soybean Cyst Nematode (SCN) Crosses). 

Assessment of HG Types and other aspects of virulence

SCN biotypes/HG Type testing was completed on 31 field samples. 226 samples were tested by 2010. In April, 2010 it was decided to only test HG 1-4 and this is referred to as a partial HG Type test and was named as the Ontario HG Type test. 

The 2011 Ontario HG Type test results table below compares the farms with SCN populations reproducing more than 10% on soybean indicator lines HG1-4 as compared to all samples tested up to 2010. Comparing the 2 groups of 2010 and 2011, indicates that more recent 2011 samples had as much reproduction on Peking as on PI 88788. The trend in increased reproduction on Peking is preliminary and not conclusive but is unexplainable if compared to the number of commercial varieties of soybeans that contain Peking sources of resistance. SCN populations appear to be genetically adapting to overcome Peking resistance in the absence of being challenged by a large acreage of Peking resistant varieties in Ontario. The same trend was noted in the comparison study of population reactions from Tennessee, Illinois and Indiana. HG 4 or PI 437654 has complete resistance not overcome by SCN populations in Ontario. 
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HG1 HG2 HG3 HG4 HG5 HG6 HG7

2010

% of All Farms with FI>10% 15 30 5 0 22 11 77

Total # farms

226 226 226 226 177 177 177

2011

% of All Farms with FI>10% 9 9 3 0 - - -

2011 Total farms

31 31 31 31 - - -

2011

% of All Farms with FI<10% 71 71 90 100

Breakdown of 2011

HG Type

Number %  of total

0

17 55

-1

5 16

-1.2

2 6

-1.2.3

2 6

-1.3

1 3

-2

4 13


PI 88788 - derived resistant cultivars have been used since 1990 in Ontario.  For 2011, most notable is that PI 88788 was not resistant in 9% of the farm field populations. A larger than expected number of Ontario populations reproduced on PI 209332 and PI 548316, two sources of resistance not found in cultivars. 

The Breakdown of 2011 HG Type populations above illustrates the number of different populations identified.  2011 results demonstrate that 17 field populations did not reproduce on HG 1-4; 10 field populations reproduced on HG 1 or PI 209332; 8 reproduced on HG 2 or PI 88788; and 3 reproduced on HG 3. The combinations HG Types -1.2, -1.2.3, etc indicate SCN field populations capable of reproducing on more than one HG Type resistance source in a location. 

Survey results from 2006-10 indicated that Ontario had approximately 25 different combinations of HG Type infections. Diversity among  HG Types from Ontario contrasted with less diverse populations found in Tennessee, Indiana and Illinois with a longer infestation history.

Evaluation of new nematicidal seed treatments for management of SCN and corn-parasitic nematodes.
Additional outreach support projects for the control or suppression of SCN were carried out in joint collaboration with Albert Tenuta, OMAFRA and the Harrow SCN research program. 

The outreach projects which are a continuation of “Improving Management of Soybean Cyst Nematode through Extension Demonstration and Outreach” involved research off station farm plots and resources at Harrow: seed treatment effects from Inoculated Soybean Acceleron Trial; NCSRP bio-nematicide evaluations; 2011 NCSRP Bayer - Hill Plots; 2011 NCSRP SCN variety strip Demo Plots. Several Harrow SCN micro-plot field projects were continued such as the testing for bio-nematicidal effect of SCN using oriental mustard seed hulls and meal to reduce populations. Results from using oriental processed mustard seed hulls indicated no differences between non treated plots as compared to 6 levels of mustard seed hulls. 
Evaluation of rotational crops and cultural practices for SCN and corn-parasitic nematode management.
A new micro-plot project to evaluate the potential differences among corn hybrids to reduce SCN populations was initiated. Unwanted infestation of SCN in a set of field plots prompted a study on the suppression of SCN using a trap crop of susceptible soybeans planted for a few weeks in the fall with successful results in population reduction as follows:
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Overall the SCN population was reduced by planting susceptible soybeans in the fall and destroying the crop after 3 weeks. In Area 2 and 3, the population did not change from the second sampling date (September) but a reduction was found in populations when compared to the July sampling. Sampling was carried out in 4 replicated 1 meter circles for each area.
Investigation of pest interactions involving plant-parasitic nematodes and their contribution to yield losses in North Central Region crops.
In 2011, we also evaluated 70 experimental and commercial pulse crop cultivars for the AAFC and U of Guelph pulse breeders and reported results to the Ontario Pulse Producers. Reproduction of cysts on pulse bean roots was carried out on commercial cultivars and genetic breeding sources. Results indicate a large range of reproduction on edible bean roots and high threatening potential for increasing levels of infestation in a soybean rotation system. Differences in susceptibility to SCN were found among new and experimental white (navy) bean cultivars with some having as good a resistance to SCN as resistant soybean check varieties. Commercial kidney beans appear to be more susceptible to SCN.

Objective 2:  Determine the relationships among nematode population characteristics, crop injury and soil health.

Develop a list of damaging nematodes for corn and other major crops in the North Central Region

The following Ontario corn survey was carried out by Albert Tenuta, Ontario Ministry of Agriculture and Food in collaboration with the NC project. Project was in cooperation with Tamra Jackson, UNL who carried out the diagnostics and project organizer. 
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Improve diagnostic capabilities for nematode pests of North Central Region crops

Diagnostic workshop on nematodes affecting corn was attended at Michigan State nematology lab in order to improve skills, methods and identification.

Objective 3.  Develop tools for technology transfer for management of regionally important nematodes with special reference to soybean cyst nematode and corn parasitic nematodes.

Note references mentioned in above sections.

2012 Annual Report, North Central Regional Project NC1197

Pat Donald

Jackson, TN

Objective 1:  Develop, evaluate, improve and integrate management techniques for soybean cyst nematode in the NCR to increase grower profitability.

Seed treatment products from Bayer and Syngenta are being tested in the field. Early season evaluations have been completed.

Objective 2:  Determine the relationships among nematode population characteristics, crop injury and soil health.
A soil survey was funded by the United Soybean Board in 2011 to determine the distribution of plant parasitic nematodes in soybean production fields in southern soybean production fields. In Tennessee 78 soil samples were collected at random in west and central Tennessee. In the samples collected, 82% had plant-parasitic nematodes. Plant parasitic nematodes recovered included Heterodera glycines (16%), Meloidogyne incognita (4%), Pratylenchus sp. (19%), Helicotylenchus (50%), Tylenchorhynchus sensu lato(11%), Rotylenchulus (3%). A low level of Hoplolaimus magnistylus was detected in soybean, corn and cotton fields. The survey is in the second year and targeted high production acreage and counties in middle and east Tennessee.

Objective 3.  Develop tools for technology transfer for management of regionally important nematodes with special reference to soybean cyst nematode and corn parasitic nematodes.

Field and greenhouse testing of commercial soybean varieties continues. Greenhouse testing was against H. glycines HG Types 1.2.5.7, 7, 2.5.7. Greenhouse results are published with the Tennessee Variety Test results on-line and also included in handouts at winter producer meetings. Field testing of selected commercial varieties from the county variety trials is not complete. Yield data and H. glycines reproduction values are compiled in a graphic similar to Iowa State showing the relationship between yield and H. glycines reproduction. This data is used by Tennessee Extension personnel at producer meetings and also presented to Tennessee Soybean Promotion Board at their annual research funding decision meeting.

Impact: 

Tennessee soybean producers are more aware that there are plant-parasitic nematodes present in soybean fields than just H. glycines. As crop acreages shift it is stressed that rotational changes may have an unexpected impact on future crop production.

2012 Annual Report, North Central Regional Project NC1197

An MacGuidwin

Wisconsin

Objective 1:  Develop, evaluate, improve and integrate management techniques for soybean cyst nematode in the NCR to increase grower profitability.

Characterizing virulence in SCN populations in Wisconsin:

We continued to conduct Hg tests on samples submitted to the UW Plant Disease Clinic.  Samples were assayed from one field per farm, for a total of 18 farms in 2011.  All of the samples were collected during 2010.  We continue to see a trend in the geographic distribution of Hg types, with more Hg 1.- populations located in the East Central and Northeast regions of the state.

Table 1.  Summary of the Hg type testing program in Wisconsin 2007 – 2011.

	Region
	# of Samples
	% SCN Pop. Hg 0
	% SCN Pop. Hg 1
	% SCN Pop. Hg 2
	% SCN Pop. Hg 1.2

	
	
	
	
	
	

	Central
	1
	*
	*
	*
	*

	East Central
	15
	13
	13
	27
	47

	South Central
	30
	27
	6
	47
	20

	West Central
	21
	5
	5
	81
	9

	North East
	2
	0
	0
	50
	50

	North West
	2
	0
	0
	100
	0

	South East
	14
	22
	0
	64
	14

	South West
	6
	16
	0
	67
	17


Evaluation of soybean seed treatments in progress (2012):

We have one field experiment for Syngenta at the Hancock Research Station on lirrigated loamy sand soil.  The site was planted with corn in 2011 and the at-plant inoculum levels of SCN were 1,317 eggs per 100 cm3 soil.  The site is also infested with root lesion nematodes, P. penetrans.  There were striking visual symptoms in the check plots.  Yield data will be collected.

Figure 1.  Vigor ratings for soybean plots on June 21, 2012.  
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Objective 2:  Determine the relationships among nematode population characteristics, crop injury and soil health.
Injury to soybean from P. penetrans in sandy soil

For the fourth year, we collected soil samples from 24 random sites within 2 fields (n=48 total) at growth stage VE-VC and related nematode counts to yield.  The samples were collected away from plants to better reflect nematode pressure in the fields at planting.  For the third year, there was a significant relationship between population densities of P. penetrans at planting and soybean yield.

Table 2.  Range of initial nematode population densities (P. penetrans / 100 cm3 soil), timing of sample collection, and significance of the regression of log(nematode counts + 1) vs. yield.
	Year
	Pi
	DAP
	P

	2009
	0 - 353
	11
	0.04

	2010
	0 - 1085
	6
	0.01

	2011
	0 - 227
	16
	0.02


In 2012, we are repeating this study in a silt loam soil. 

Injury to corn from P. penetrans in progress (2012):

We are evaluating Poncho and Avita seed treatments on five corn hybrids in two experiments.

Figure 2.  Parasite load versus shoot weight at V4 for three corn hybrids growing in a loamy sand soil.
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[image: image14]
Our experiment at the Hancock Research Station showed a significant benefit of Avicta versus Cruiser alone for shoot dry weight at V4 (P = 0.02).
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Interaction of P. penetrans with other pathogens

We have growth chamber experiments in progress to study the interaction of P. penetrans and SCN and will report that data next year. 

Objective 3.  Develop tools for technology transfer for management of regionally important nematodes with special reference to soybean cyst nematode and corn parasitic nematodes.

We began using the total nematode risk index for samples submitted to our diagnostic service in 2012.  We also assigned a risk score to clinic samples submitted from corn fields from March to June 30th for the period 1999-2012.  The data were very noisy, but there was a significant increase in the risk scores over the 14-year period.  It appears that the change is due primarily to an increase in Pratylenchus spp.  The predicted increase in root lesion population densities in infested fields was 7.8 nematodes per year (per 100cm3 soil).  Clinic samples are a biased data set and have limitations, but offer great opportunity for conveying the impact of nematodes in the North Central region.

Impact: 

Nematodes are important in the North Central region and Pratylenchus penetrans causes damage to soybean and corn that has been largely overlooked in the last 20 years.  In 2011 we showed a relationship of P. penetrans to yield loss of soybean and concluded from an analysis of historical data that the impact of this nematode has increased since 1997.

We are seeing a strong corn genotype effect in our experiments.  Three of the hybrids show stunting proportional to nematode density in roots.  The relationship was not significant for the other two hybrids.  











Figure 3.  Shoots of four plants from two adjacent plots at corn growth stage V4.    








