 SEQ CHAPTER \h \r 1Minutes of the Annual Meeting of W-2186

November 12-14, 2008
University of Hawaii 

Members present: 
Haddish Melakeberhan (MI), Russ Ingham (OR), Phil Roberts (CA), Ed Caswell-Chen (CA), Tom Powers (NE), Brent Sipes (HI), Steve Thomas (NM)
Guests: 

Koon-Hui Wang (HI), Fred Brooks (HI), Donna Meyer (HI), Sharadchandra Marahatta (HI), Yoshimi Makimoto (HI), Saya Aoki (HI)
Announcements: 
1) Chairman Melakeberhan (MI) called the meeting to order at 8:30 am.

2) Local Arrangements Chair Brent Sipes (HI) will organize pickups and drop-offs from the Aqua Palms Hotel, coordinate lunch options both days and will plan a group dinner for November 13.  A tour to view water management and delivery systems for small farmers is scheduled at the conclusion of the meeting.
Welcome Remarks: 
1) C.Y. Ho, Associate Dean for Research, College of Tropical Agriculture and Human Resources (CTAHR), welcomed the group and provided an overview of how agricultural research and outreach functions are performed at U.H., where former Agricultural Experiment Station and Cooperative Extension Service activities are now a part of CTAHR. 
2) Don Cooksey (Administrative Advisor, AA) was unable to attend, but sent his congratulations to the group on the successful renewal of the project – now W-2186.     

Project Information:
1)  Phil Roberts (CA) was asked by Don Cooksey (AA) to speak on his behalf regarding project information and relayed the following: a) a reminder that the annual report is due 60 days after the meeting concludes; b) due to the present federal continuing resolution regarding budgets,  funds for multistate projects will remain the same as for last year; c) suggested that the project group, or a subset thereof, consider participating in the upcoming Specialty Crops Competitive Grants Program from which a new RFP is anticipated in January 2009.  Phil expressed that feedback concerning the proposal submitted for renewal was generally very positive.  The CSREES National Program Leader for Plant Pathology also reviewed the new project and expressed some concern regarding the relatively small number of participants and questioned why Pat Donald (USDA-TN) no longer included Cactodera among the nematodes under consideration.
2)  Haddish Melakeberhan (MI) contacted potential new project participants Inga Zasada (USDA-OR), Byron Adams (UT), and Pat Stock (AZ).  Pat Stock declined, but both Inga Zasada and Byron Adams plan to join the project.  Phil Roberts (CA) indicated that Antoon Ploeg (CA) also expressed an interest in joining the project.
Reports:
1) Reports were presented by members P. Roberts (CA), T. Powers (NE), S. Thomas (NM), R. Ingham (OR), H. Melakeberhan (MI), B. Sipes (HI), and E. Caswell-Chen (CA). The full reports are attached.

2)  Koon-Hui Wang (HI) reported on research into the use of ecologically-based best management practices against plant-parasitic nematodes.  This work involves Crotalaria juncea (Sunn hemp) as a cover crop that fixes nitrogen and releases compounds toxic to many nematodes.  French marigold (Tagetes patula) is examined as a cover crop in strip-till systems, where only strips of the cover crop are incorporated prior to the subsequent crop, and the rest of the cover crop is left in place to help suppress insect pests.  Sunn hemp appeared better than French marigold at suppression of M. incognita in bitter melon crops.  Nematode communities are measured and categorized using various indices that compare population changes among trophic groups. 
Business Meeting:
1) Preparation of the annual report was discussed.  Copies of annual reports from members Pat Donald (TN) and Saad Hafez (ID), who were unable to attend the meeting, were distributed to attendees.  Members agreed to continue file annual reports in the manner used with the previous project, but with greater attention to timely submission of these reports.  Each member needs to send their 2008 project report to Chairman Haddish Melakeberhan (MI), who will work with Brent Sipes (HI) to prepare the annual report and/or termination report.  Member reports should include publications with page numbers and Impact Statments.                    
2)  Meeting venues for 2009 and 2010 were discussed.  Pat Donald (TN) proposed Jackson, TN as 2009 meeting site, while Lincoln, NE, was proposed as an alternative.  The project has never met in either location.  In an effort to facilitate additional participation from western states, the group voted to meet in Lincoln, NE, on Nov. 12-13, 2009 (Thurs.-Fri.).  Tom Powers (NE) suggested meeting at the Konza Prairie Biological Field Station, a Long Term Ecological Research site near Manhattan, KS as an alternative to Lincoln, with air transportation available to Kansas City, MO.  He will check out the two alternatives (NE or KS) and inform the group.  The group thought TN or MI should be considered as meeting locations in 2010, if local members are amenable.
3)  Election of officers:  Brent Sipes (HI) was elected Secretary by acclamation.  Steve Thomas (NM) will become Chair for 2009, and Bob Robbins (AR) will remain Vice-Chair for an additional year.

4)  The group discussed potential new participants in the project.  Chairman Melakeberhan contacted Valerie Williamson (CA) and Howard Ferris (CA).  Valerie would like to participate, and that the best way for her to do so is to have the meeting close by to facilitate affordable travel, since AES support is typically only available for one member per university per year.   
Targets for potential new members include:  1. Valerie Williamson (CA), 2. Inga Zasada (USDA-OR), 3. The person hired into the currently-advertised nematology position in WA state, 4. Howard Ferris (CA), 5. Byron Adams (UT), 6. Ed Caswell-Chen will contact Diana Wall (CO) to see if there is a potential nematologist at Colorado State University, 7. Antoon Ploeg (CA), 8. Potential contacts from western Canada.  Other names presented for consideration include:  9. Tim Todd (KS), 10. Jim LaMondia (CT), and 11. Andrea Skantar (ARS – Beltsville).  Phil Roberts (CA) will contact Dave Chitwood (ARS) to see if other Beltsville might be a good fit with our project.  He also suggested that our project send emails to potentially interested nematologists in the West each time we have a meeting, regardless of their membership, to inform them of the opportunity.  Tom Powers (NE) suggested also considering State Department of Agriculture employees who work on nematodes, because states such as MT, UT, ND, CO all have such individuals who address nematode problems.   Steve Thomas (NM) requested that he be copied on the results of everyone’s contact efforts, to ensure those potential new members are added to the W-2186 distribution list.
5)  Phil Roberts (CA) led a discussion on submitting a grant for extramural funding to the USDA Specialty Crops grant program.  This program requires a 1:1 dollar match from funding from non-federal sources.  Don Cooksey (AA) indicated that this is an ongoing program where another RFP will be forthcoming in early 2009.  The greatest challenge to our group is finding the matching funding for each of participant.  Non-CSREES sources of AES salary may be used for this purpose.  These grants must also include stakeholder advisory board participation.  Tom Powers (NE) suggested that we identify high priority stakeholder needs from each state/area.  Phil Roberts (CA) suggested nematodes affecting trade/diagnostics – something we could all contribute to – as a focus for such a proposal.  In order to proceed, we must identify who our constituency would be and how will they help with matching funds. 

Ideas for potential Specialty Crops Coordinated Agricultural Projects (CAPs):

· Developing technologies for diagnostics for important nematodes
· Management strategies

· A current iteration of an international Meloidogyne project

· Threats to viability of USA agriculture

There was considerable discussion about how to proceed with identifying such a project, what the deliverable should be, and who would provide the matching funds.  The group adjourned with the intent to continue such deliberations via email.
6) The meeting was adjourned at 12:00 Noon.
APPENDED STATE ANNUAL PROJECT REPORTS:

 Report for W2186

December 2008

P. A. Roberts, 

Univ. California, Riverside

PROGRESS

Root-knot nematode (MELOIDOGYNE SPP.) interactions with resistance genes in the host crops cowpea (VIGNA UNGUICULATA), Lima bean (PHASEOLUS LUNATUS), and cotton (GOSSYPIUM SPP.) were examined to determine specificity of nematode responses to different resistance genes in these crop plants. These studies are coupled with efforts to breed new varieties with improved nematode resistance. New resistance sources have been identified in each of these crop species that confer unique specificities that match avirulence genes in the nematode. An analysis of the resistance inheritance in Lima bean Cariblanco N and its donor L-136 was completed. In crosses between the resistant parent and susceptible Henderson Bush, a series of three independent resistance genes was determined to control resistance. One gene was found to confer root galling resistance to M. INCOGNITA, a second gene conferred resistance to M. INCOGNITA reproduction, and a third gene conferred resistance to M. JAVANICA root galling. Tests with recombinant inbred lines from the cross confirmed that each gene acted alone, and that a combination of all three genes was necessary to provide comprehensive nematode resistance. The independence of galling and reproduction resistance traits provides an excellent model system for dissecting molecular pathways governing these important plant–nematode interactions. In cowpea, additional field isolates of both M. INCOGNITA and M. JAVANICA were found in California cowpea fields that were virulent to gene Rk. In cotton, genetic analysis, molecular mapping, and marker development revealed a major M. INCOGNITA resistance gene, rkn1, on chromosome 11 in the upland cotton (GOSSYPIUM HIRSUTUM) Acala NemX. In progenies derived from crosses between Acala Nemx and the root-knot susceptible G. BARBADENSE cultivar Pima S7, a significant number of individual plants were found with extremely high levels of resistance. These transgressive segregants were much more resistant than the resistant parent of the cross. Genetic and molecular marker analysis using BAC-end derived and other SSR markers revealed a gene in Pima S7, named RKN2, that when combined with rkn1 from Nemx, resulted in the ultra-resistant phenotype. Genetic mapping of the markers revealed that gene RKN2 is also located on cotton chromosome 11, in the same region as rkn1. The novel resistance based on these clustered genes has important potential for improving nematode management in cotton. The SSR markers tightly linked to each gene were confirmed to be effective for indirect screening of the high resistance in a marker-assisted selection approach to cotton breeding. The RKN2 gene markers were used to screen cottons with different genome origins, and indicated that RKN2 originated from the A2 cotton genome. 

IMPACT

Natural host plant resistance genes are valuable in crop plants as effective and safe approaches to managing root-knot nematodes.  Studies on their specificity, efficacy and use in cropping systems advance their utilization in agriculture. Genetic variability in nematodes for ability to reproduce on resistant plants is being characterized to help guide decisions on use of resistant crop varieties and to give direction to plant breeding programs for grain legumes and cotton.  New combinations of resistance genes hold promise for developing crop varieties with stronger and broader nematode resistance.

PUBLICATIONS

Wang, C., M. Ulloa, and P.A. Roberts. 2008. A transgressive segregation factor (RKN2) in Gossypium barbadense for nematode resistance clusters with gene rkn1 in G. hirsutum. Molecular Genetics and Genomics 279:41-52.
Roberts, P. A., W.C. Matthews, J.D. Ehlers, and D. Helms. 2008. Genetic determinants of differential resistance to root-knot nematode reproduction and galling in Lima bean. Crop Science 48:553-561.

Starr, J.L., S. R. Koenning, T. L. Kirkpatrick, A. F. Robinson, P. A. Roberts, and R. L. Nichols. 2008. The future of nematode management in cotton. Journal of Nematology 39:283-294. 
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Hawaii Report 

Objective:
1) Define nematode genetic variability for phenotypes including morphology, responses to resistance, environmental variation, and biotic interactions. 2) Determine nematode fitness and adaptability relative to environment, host plant, and host plant resistance. 3) Design and develop integrated management strategies for plant-parasitic nematodes that include consideration of environment and genetic variability. 4) Implement rapid information transfer of project results to stakeholders.

Outputs: 
The most recent activities include the evaluation of semi-wild Ethiopian coffee (Coffea arabica) for resistance to the root-knot nematode Meloidogyne konaensis. Semi-wild coffees ET25B and ET15 grew well in the presence of nematodes and may be of use in the coffee breeding program. Over the life of the project, we have evalauted taro (Colocasia esculenta) germplasm for resistance and tolerance to Meloidogyne javanica but found differences that while statistically different would not provide sufficient levels of control. An new infestation of the soybean cyst nematode (Heterodera glycines) was identified on Kauai. A population of M. javanica was discovered on grapefruit (Citrus × paradisi) that has proven to be devastating but limited in geographic area. One student graduated with a MS and a second student is currently working on their degree. Over the course of the project, results have been disseminated by publication in reports, letters, phone conversations, journal articles, and theses. Field days were held on several occasions to interact with taro growers. 

Impacts: 
We have identified sources of resistance to root-knot nematodes that were not known before in taro and coffee. For taro, the cultivars that have been identified can be of direct use to growers seeking immediate control of rootknot nematode and used by breeders to incorporate greater tolerance and resistance into desirable taro cultivars. For coffee, the semi-wild accessions with resistance to the Kona coffee root-knot nematode will be crossed with commercial cultivars  nematode infestations in Hawaii that might be of regulatory concern. We develop and tested transgenic plants in the laboratory that show promise for nematode control in the field. These transgenic coffee plants may offer growers alternatives for the management of root-knot nematodes that is sustainable and environmentally friendly. By identifying infestations of soybean cyst nematodes, state and federal regulators are better able to their jobs. Identification of the correct nematode  Growers have observed green manure crops growing in the field and are able to make better informed management decisions.

Publications:
none this year

Participants
Brent Sipes served as the Project director supervising the project, analyzing data, and reporting for the project. Donna Meyer, Michael Young, and Gareth Nagai provided technical nematological assistance on the project. Several undergraduate students provided general laboratory and greenhouse assistance during the project. Fellow scientists with the Hawaii Agriculture Research Center have served as collaborators. Three graduate students completed the PhD on the project. Professional development was provided to graduate students and undergraduate students. 

Target Audiences
The target audience of this project included agricultural producers in Hawaii, fellow scientists and students. These audiences were reached through grower meetings, direct contacts, and the presentation of results in scientific forums. 

Project Modifications
None to report
W-1186 Annual Progress Report, 2008

Saad L. Hafez

University of Idaho, Idaho

Objectives 1 &2

Pathogenicity studies of Pratylenchus penetrans on onion indicated that this nematode caused significant plant growth reduction at the lowest inoculum level of two nematodes/ cm3 soil. Yield loss of onion increased significantly at all inoculum level. The same quadratic decrease and increase trend in plant and nematode parameters were observed in onions inoculated with the root knot nematode Meloidogyne hapla. Significant plant growth reduction by M. hapla started at the density of two J2/ cm3 soil. Bulb weight was reduced by 17.5% to 41.3% with the increasing inoculum levels in field microplots. More damage was caused by P. penetrans than M. hapla when the two species were inoculated at the same density. There was a competition between P. penetrans and M. hapla on onion. Significantly more damage in onion was observed when the two species were inoculated simultaneously at a 1:1 ratio rather than either species alone. P. penetrans and M. hapla suppressed each other for multiplication on onion. Nematode population in roots and the final total population at harvest were reduced for both species when they existed together in soil, but the suppressive effect of P. penetrans on M. hapla was more severe than that of M. hapla on P. penetrans.

Screening of onion cultivars to P. penetrans indicated that Caveat, Vision, R10 Tinto, and Mercury were resistant to P. penetrans. ‘Caveat’ was considered to have the best resistance to P. penetrans which would be useful for nematode management. Cultivars susceptible to P. penetrans included Sanfan and Sweet Sunrise. An experiment was conducted under green house conditions to evaluate the tolerance level of ten alfalfa genotypes to the Columbia rot knot nematode Meloidogyne chitwoodi. In the variety Ts 5011 there was a significant increase in the fresh and dry weight of shoot and root followed by the lowest level of M. chitwoodi population in the root. Screening of sugar beet accessions to sugar beet cyst nematode indicated that the lowest number of cysts on the root was observed in the sugar beet accession PI 540574.

Objectives 3&4 

An experiment in micro plot with a new product (DMDS) on tomato at different rates for control of Columbia root-knot nematode indicated that all treatments significantly reduced the nematode population in comparison to the untreated control. A field experiment to study the efficacy of biopesticide at different rates for control of Columbia root-knot nematode in a potato field indicated that the percent of tubers with nematode infection in treated plots ranged from 31.5 to 97.8. Lowest level of nematode infection was recorded in the plots treated with Temik + Vydate treatment followed by the highest rates of WD and Chancellor treatments. Another field experiment with DMDS (ten treatments) indicated that nematode infected tubers as well as percent of nematode infection were significantly reduced by the treatments compared to control plots. Percent of tubers with nematode infection in DMDS treated plots ranged from 0.2 to 25.6. 

PUBLICATIONS:

1. Hafez, S.L. and P. Sundararaj. 2007. Effect of different green manure crops on the population density of Meloidogyne chitwoodi and Heterodera schachtii. Presented at the Annual Meeting of the Society of Nematologists held at San Diego, California from July 27 to August 1, 2007.
2. Hafez, S.L. and P. Sundararaj. 2007. Effect of different arugula varieties on Meloidogyne chitwoodi, M.hapla and Heterodera schachtii. Presented at the Annual Meeting of the Society of Nematologists held at San Diego, California from July 27 to August 1, 2007.
3. Hafez, S.L. and P. Sundararaj. 2007. Impact of sugar beet cyst nematode management on Idaho agriculture. Presented at the University of Idaho Sugar beet School, February 20, 2007.

4. Hafez, S.L. and P. Sundararaj. 2006. Reaction of alfalfa cultivars to the root lesion nematode Pratylenchus penetrans. Nematologia Mediterranea. 34: 161-163. 

5. Hafez, S.L. and P. Sundararaj. 2007. Status of pale cyst nematode, Globodera pallida, in Idaho – An update. Presented at the Annual Meeting of the Society of Nematologists held at San Diego, California from July 27 to August 1, 2007.
6. Hafez, S.L. P. Sundararaj and Donald R Miller. 2007. Reaction of twenty five alfalfa breeding lines to the lesion nematode Pratylenchus penetrans. Presented at the Annual Meeting of the Society of Nematologists held at San Diego, California from July 27 to August 1, 2007.
7. Hafez, S.L. and P. Sundararaj. 2007. Efficacy of fumigant and non-fumigant nematicides for the management of Meloidogyne chitwoodi in potato. Presented at the Annual Meeting of the Society of Nematologists held at San Diego, California from July 27 to August 1, 2007.
8. Hafez, S.L., and P. Sundararaj. 2007. Efficacy of DMDS on the control of Columbia root knot nematode in a potato field. Paper presented at the 91st Annual meeting of Potato Association of America held at Idaho Falls, Idaho from August 12 – 16, 2007.

9. Hafez, S.L., and P. Sundararaj. 2007. Efficacy of nematicides for the management of Pratylenchus neglectus in potato. Paper presented at the 91st Annual meeting of Potato Association of America held at Idaho Falls, Idaho from August 12 – 16, 2007.

10. Hafez, S.L., and P. Sundararaj. 2007. Evaluation of a biopesticide active ingredient, Bacillus firmus, at different concentrations and combinations as an alternative to soil fumigation for Columbia root knot nematode management.  Paper presented at the 91st Annual meeting of Potato Association of America held at Idaho Falls, Idaho from August 12 – 16, 2007.

11. Hafez, S.L., and P. Sundararaj. 2007. Use of arugula varieties in the management strategy of Meloidogyne chitwoodi, M.hapla and Heterodera schachtii. Paper presented at the 91st Annual meeting of Potato Association of America held at Idaho Falls, Idaho from August 12 – 16, 2007.

12. Hafez, S.L. and P. Sundararaj. 2007. Influence of nematode management practices on  potato cultivation in Idaho. Presented at Idaho Potato Conference on January 20, 2007.
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Interpretive Summary 

Objective 1: Characterize genetic variability as related to PPN responses to resistance, environment, biological processes, and morphology.


Previously, we showed differences in reproductive potential among populations of Meloidogyne hapla collected from different cropping systems and that soil conditions may influence their parasitic variability. Pathogenicity analysis of three, from mineral soils, and one from muck soil, populations of M. hapla on seven carrot cultivars adapted to the Great Lakes Region and ‘Rutgers’ tomato (susceptible control) was investigated. While varying in their degree of susceptibility, all carrot cultivars were equal to or more susceptible than tomato. Across nematodes and experiments, the population from muck soil infected the least and a population (PNO) from sandy soil infected the most. The results support the hypothesis that soil-driven conditions may influence parasitic variability of M. hapla populations.

Impact: 
Provides growers with new and integrated information that they can use when selecting cultivars.

Objective 2:  Determine nematode fitness and adaptability relative to environment, host plant, and host plant resistance.


Exploiting the multi-purpose traits of brassicas was investigated by testing the effects of 0 (check), 4,000 or 8,000 NRKN eggs/300 cm3 of either sandy, sandy loam, or muck soil on arugula’s (Eruca sativa L., cv ‘Roquette’) ability to trap an M. hapla population (PNO) and if nematode infection affects biomass accumulation and vegetative (nutritional) quality. Roquette was selected to meet organic production requirements. Similar numbers of nematodes were recovered from the high and low nematode treatments in the three soil types and nematode infection had no effect on plant growth or nutritional quality of arugula. However, arugula’s growth and leaf nutritional quantity were significantly affected by soil type. The results support the hypothesis that arugula can trap M. hapla in different soil types without affecting its vegetative growth and quality. 

Impact:
Provides basis for entrepreneurial opportunities to test arugula’s trap, vegetable, and possibly biofumigant attributes from one seeding. 

Objective 3:  Design and develop management strategies for cyst and root-knot nematodes relative to genetic variability.

Among other things, accounting for and explaining agro-ecological health and complexities, for which nematode community structure (NCS) is an excellent indicator, are critical when imposing nematode parasitic variability management strategies. Expanding on the fertilizer use efficiency (FUE) model (which separates nutrient deficiency and toxicity from nematode parasitism as well as suitability of treatments designed to achieve desired biological and physio-chemical soil health conditions [Nematology 8:129-137]) and incorporating NCS, we have developed cross-disciplinary models for testing soil amendment-driven management of biotic and abiotic factors (Melakeberhan and Avendano, 2008). 

Impact:
Provides a foundation for agro-biologically and ecologically integrated and sustainable approaches to changing soil conditions. 

Project publications for 2008

Journal Articles:

Melakeberhan. H., S. Mennan, M. Ngouajio, and T. Dudek (2008).  Effect of Meloidogyne hapla on multi-purpose use of oilseed radish (Raphanus sativus).  Nematology 10: 375-379.

Melakeberhan, H. (2008).  Nutrient use efficiency and precision management of nematodes-Concepts and possibilities. Nematologia Brasileira 32:1-12. 
Zasada, I., M. F. Avendano, Li, Y. C., T. Logan, H. Melakeberhan., S. R. Koenning, and G. L. Tylka (2008).  Potential of alkaline-stabilized biosolid to manage nematodes: Case studies on soybean cyst and root-knot nematodes. Plant Disease 92:4-13 
Melakeberhan, H., and M. F. Avendano (2008).  Spatio-temporal consideration of soil conditions and site-specific management of nematodes. Precision Agriculture 00: In press 
Abstracts:
Melakeberhan. H. (2008). Roles for nematology in understanding renewable energy needs and balancing food and socio-economic interests. 5th International Congress of Nematology, Brisbane Australia. 117.

Melakeberhan. H., A. Kravchenko, and M. Ngouajio (2008). Strategies for enhancing brassicas’ multipurpose attributes in managing nematode parasitism complexities. 3rd International Biofumigation Symposium, Canberra, Australia. 37.

W-2186 Annual Progress Report, 2008
Stephen H. Thomas

New Mexico State University, Las Cruces, NM

Objective 1:

Work on this objective will be initiated in 2009.
Objective 2:

Populations of yellow nutsedge (Cyperus esculentus) were collected from different geographic regions of North America, including areas outside the geographic range of M. incognita, and are being propagated in the greenhouse.  Studies are planned to determine if interactions that have been observed in the southwestern USA, such as host suitability for nematode reproduction or proliferation of nutsedge tuber production following nematode infection, represent local co-adaptation of the nematode and weed, or are inherent within yellow nutsedge. 

In 2007, areas of high M. incognita infestation were identified in heavy-textured, clay loam soils in chile pepper fields in Doña Ana and Luna counties that are poorly suited to the nematode.  Chile infection appeared to be limited to areas with high incidence of annual weeds that were also infected by M. incognita and Verticillium dahlia.  We hypothesize that pockets of difficult-to-control annual weeds may act as host reservoirs for the nematode under these conditions.  In 2008 a greenhouse experiment was conducted to determine the host suitability of chile pepper, spurred anoda (Anoda cristata), tall morningglory (Ipomea purpurea), and Wrights groundcherry (Physalis wrightii) to M. incognita and V. dahlia.  Data are still being collected, after which statistical analysis will test the following questions relative to the plant responses:  1) what is the response of each plant species to the nematode and fungal pathogen (alone and in combination)? 2) What is the relative sensitivity of the four plant species to the nematode, fungus, and the combination (data will be expressed as a % of the uninoculated control for this analysis)?
In 2008 additional chile pepper fields in southeastern NM were found to be infested with M. hapla.  Past surveys comprised of 10% each of the cotton, chile, and alfalfa hectarages revealed primarily M. incognita in this region.  Future work is planned to determine the frequency of single versus mixed-species root-knot populations throughout the region and to identify factors that may be contributing to proliferation of M. hapla.   
Objective 3:
Beginning in 2006, data has been collected pertaining to the number of nematodes belonging to general trophic groups that comprise the nematode community in soil samples from all survey and nematode management experiments with the intent of evaluating changes in community structure associated with management practices.  At the request of local producers who are concerned about long-term irrigation commitments associated with 3-year alfalfa rotations used for suppression of the M. incognita/yellow nutsedge/purple nutsedge pest complex, experiments will be initiated in spring 2009 to evaluate the effectiveness of annual cover and rotation crops for toward these ends.

Objective 4:
Research results were disseminated to different user groups through two venues during 2008.  Results were transferred to scientific peers through presentations at the 5th International Congress of Nematology, and annual meetings of the Weed Science Society of America and the Western Society of Weed Science (see abstracts in Publications list).  Results were transferred to agricultural producers, crop consultants, and county agents at through formal presentations to:  The NM Vine and Wine Society (29 Feb – 1 March 2008); The NM Chile Association advisory board (10 June 2008); The NM Chile Association Chile Field Day (19 August 2008); NM Certified Applicator Continuing Education Training (9 October 2008).
Interpretive Summary (Impact Statement): (pertains to Objective 2 only)

· Increasing crop losses from Meloidogyne hapla were identified in southeastern NM where M. incognita has been the only significant root-knot nematode pathogen in the past.  Efforts are underway to determine the factors responsible for this change.  

· High populations of persistent annual weeds were found in areas of M. incognita infected chile pepper growing in clay loam soils that were otherwise unaffected by this nematode in southwestern NM.
Publications:
Ou, Z., L. Murray, S. H. Thomas, J. Schroeder, and J. Libbin.  2008.  Nutsedge counts predict Meloidogyne incognita juvenile counts in an integrated management system.  Journal of Nematology 40:99-108.

International conference proceedings:
Thomas, S. H., J. Schroeder, L. Murray, J. Trojan, C. Fiore, and J. Libbin.  2008.  Development of a management strategy for the Meloidogyne incognita/Cyperus rotundus/C. esculentus pest complex.  Proceedings 5th International Congress of Nematology.

Schroeder, J., S. Thomas, L. Murray, C. Fiore, J. Trojan, and J. Libbin.  Challenges for integrated Cyperus rotundus and C. esculentus management in irrigated systems infested with Meloidogyne incognita.  Proceedings 5th International Weed Science Congress.

National conference proceedings:
Ebler, J. L., J. Libbin, J. Schroeder, S. H. Thomas, and L. Murray.  2008.  Economics of crop rotation for integrated management in chile pepper.  Proceedings Western Society of Weed Science.

MULTISTATE RESEARCH PROJECT W-2186

VARIABILITY, ADAPTATION, AND MANAGEMENT OF NEMATODES IMPACTING CROP PRODUCTION AND TRADE

2007 Annual Report - Oregon

Russell E. Ingham

Oregon State University, Corvallis, OR

Objective 1: Characterize genetic and biological variation in nematodes relevant to crop production and trade.

Golden potato cyst nematode (Globodera rostochiensis) was first detected in North America from New York in 1941 and later from Newfoundland in 1962 and British Columbia in 1965.  Pale potato cyst nematode (G. pallida) was also reported from Newfoundland in 1968.  Then in 2006, G. pallida was discovered in Idaho and G. rostochiensis was reported from Quebec.  Samples from potato seed fields in Alberta were found to contain G. rostochiensis in 2007.  Guidelines to protect the potato industries in both Canada and the United States from spreas of potato cyst nematodes (PCN) were approved by APHIS and CFIA early in 2008.  

Oregon State University owns a farm in Central Oregon near Powell Butte where seed from all the potato breeders in the Tri-State (ID, OR, WA) Variety Development Program is increased for distribution to other areas for further evaluation.  The farm is in an ideal location because it is isolated from other potato production areas, which minimizes the probability of introducing potato pests into early generation potato seed.  Potato seed grown on this farm during 2007 was scheduled to be shipped to Canada in 2008 so the field was sampled on April 28, 2008 in accordance with the new U.S.-Canadian guidelines. When the Oregon Department of Agriculture (ODA) processed the samples, six nematode cysts were recovered and sent to the USDA Nematology Laboratory in Beltsville, MD.  The cysts were identified as Globodera by morphological and molecular procedures but the species identification was inconclusive.  The Oregon Department of Agriculture imposed an Administrative Directive on the farm to prevent any movement of potatoes or soil off the property.  More soil was collected and processed on May 15 and an additional 18 cysts were found, eight of which were sent to Beltsville.  These cysts were also identified as Globodera but were morphologically and molecularly distinct from criteria used by APHIS to identify G. pallida (pale cyst nematode) or G. rostochiensis (golden nematode) and thus, were not determined to be PCN.  Therefore, ODA rescinded the Administrative Directive since no regulatory action was required.

Impact Statement:  Although the nematode was not identified as G. pallida or G. rostochiensis there is still interest and concern about what it is and how it may impact potato growth.  Nothing about its host range and potential pathogenicity is known.  While it could potentially be a parasite of native vegetation from the area, possibly reproducing on weeds in agricultural fields, it could also be a pathogen of potato, a new species of PCN.  If it were a pathogen of potato, the level of pathogenicity would have to be established to determine if it warrants regulation.  If it is not a pathogen of potato it may represent a potentially valuable model organism for studying aspects of biology and management of a nematode that may be biologically similar to PCN without the constrictions of working with a regulated pest species.

Objective 4: Implement rapid information transfer of project results to stakeholders

Oregon is a major exporter (4.6 million lb in 2008) of grass seed to Korea.  Several shipments of grass seed collectively worth over $200,000 were rejected by the Korean National Plant Quarantine Service (NPQS) due to the presence of nematodes and returned to Oregon.  The primary grower/shipper that was impacted requested assistance from the Oregon State University Nematology program on how to manage the grass seed crop so that these rejections would not occur.  The nematodes listed were Aphelenchoides haguei, Paraphelenchus acontioides and Subanguina sp.  These nematodes were listed on the Korean Harmful Organism List and thus were not inspected for by the Oregon Department of Agriculture when issuing phytosanitary certificates required for export.  Inspection of samples from grass seed that returned from Korea by an OSU nematologist detected Aphelenchoides and Paraphelenchus, but not Subanguina.  Since the species of Subanguina was not determined by NPQS and since Subanguina was not recovered from samples returned to Oregon the relative risk associated with the inceptions of Subanguina by NPQS could not be determined.  Some species are pathogenic but little is known about other species.  However, detections of Subanguina by NPQS were only in red fescue and blends containing red fescue.  The red fescue included in these shipments had been obtained from a source from outside of Oregon for the purpose of making these blends.  The grower was advised to find a different supplier of red fescue for blending with his seed.  Research of the literature on A. haguei and P. acontioides revealed that both nematodes fed on fungi and that neither was reported as a plant pathogen.  Therefore, neither species presented any risk to Korean agriculture.  A letter documenting the biology and degree of risk from A. haguei, P. acontioides and Subanguina sp. was sent to APHIS where it was forwarded onto NPQS.  Subsequently, NPQS replied to APHIS that A. haguei, and P. acontioides would no longer be regulated at the port of entry.  However, ruling on the risk assessment of Subanguina was delayed until the species could be determined.  Both APHIS and NPQS were very helpful and accommodating in resolving this issue.

Impact statement: Rejections of Oregon grass seed exported to Korea due to inceptions of nematodes associated with the seed were resolved when it was determined that the nematodes in questions did not pose a risk of plant disease to Korean Agriculture.  Annual value of the contract of the impacted stakeholders alone was $2 million.  Had these nematodes been found in seed from other farms in Oregon, exports of $5 million (2007) could have been in jeopardy.

Objective 4:  Implement rapid information transfer of project results to stakeholders.

Research results were delivered to the potato industry stakeholders in the following oral presentations.

Update on cyst nematodes in potato. Hermiston Agriculture Research and Extension Center Potato Field Day. June, 2008.

Timing of in-season soil sampling for Columbia root-knot nematode. Hermiston Agriculture Research and Extension Center Potato Field Day. June, 2008.

Nematode management with crop rotation: Impact of biofuel crops. 34th Annual Hermiston Farm Fair and Trade Show, Hermiston, OR.  November, 2007.
International Conference Proceedings:

Ingham R.E. and N.M. Wade. 2008. Destroying Meloidogyne chitwoodi in potato before processing. Fifth International Congress of Nematology, Brisbane, Australia. 204-5.
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Objectives

1. Characterize genetic and biological variation in nematodes relevant to crop production and trade. 

A regional study was conducted to determine whether PI 88788 resistance was changing or whether soybean cyst nematode was adapting to this source of plant resistance. This source of resistance is present in approximately 97% of commercial seed. Tennessee represented the state which had deployed plant resistance to soybean cyst for over 30 years. Soil samples were collected throughout the state and egg population density was increased until there were sufficient eggs to characterize the population. More than 4,000 soil samples were collected but only 40 had sufficient population density to characterize. No HG Type 0 was detected and all populations were able to reproduce on PI 88788.

2. Determine nematode adaptation processes to hosts, agro-ecosystems and environments. 

Over 300 soil samples were examined for the presence of the goose grass cyst nematode found parasitizing corn in 2006. The nematode can consistently be recovered from the field site detected in 2006 and several other field sites continue to test positive in greenhouse bioassays. The exact location of the original find in 1978 is still not known. Host studies indicate that only goosegrass, corn and close relatives are hosts. No field crops typical of the Midwest are hosts nor are common cyst nematode hosts such potato, tobacco or soybean.

3. Develop and assess nematode management strategies in agricultural production systems. 

Studies are continuing on effect of tillage on soybean cyst nematode reproduction and also on the effect of poultry litter on soybean cyst nematode reproduction. In both studies data are being collected on soil community analysis and NDVI in addition to egg population density and yield. The objective of these experiments is to explain the differences in reproduction seen with the different treatments.

4. Implement rapid information transfer of project results to stakeholders.

Soybean plant reaction to soybean cyst nematode for commercially available cultivars is published in the following websites. 

http://www.utextension.utk.edu/fieldCrops/soybean/diseases/disease_images/2007-Soybean-Report.pdf and http://www.utextension.utk.edu/fieldCrops/soybean/soybean_images/Soybean%20Variety%20Performance%20Tests%20in%20Tennessee%202007%20-%20for%20Web%20Posts.pdf
Publications

Donald, P.A., Tyler, D.D. and Abdi, I. 2008. Effects of selected rhizosphere microorganisms and carbon on soybean cyst nematode population density and reproduction in different tillage regimes. p. 256. Proceedings of the 5th International Congress of Nematology, 2008.  Brisbane, Australia July-13-18, 2008. (abstr)

Faghihi, J, Ferris, V., Donald, P., Noel, G. and Welacky, T. 2008. Changes in resistance of PI 88.788 to field populations of soybean cyst nematode (SCN). p235.  Proceedings of the 5th International Congress of Nematology  2008. Brisbane, Australia July-13-18, 2008. (abstr)

Masler, E.P., P.A. Donald, S. Sardanelli. 2008. Stability of Heterodera glycines (Tylenchida:Heteroderidae) juvenile hatching from eggs obtained from different sources of  soybean, Glycine max. Nematology. 10, 271-278.
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Summary

Objective 3. Design and develop management strategies for cyst and root-knot nematodes relative to genetic variability.

Control of plant parasitic nematodes and enhancement of beneficial free living nematodes is essential to quality crop production and protection of the environment in the USA. The Columbia root-knot nematode, Meloidogyne chitwoodi (CRKN) is a the most important root knot nematode pathogen of potato, Solanum tuberosum, in Washington State, followed by the lesion nematode, Pratylenchus penetrans, and the stubby root nematode, Paratrichodorus allius, which also cause economic losses to potatoes. In addition to the above nematodes, the Potato Cyst nematode (PCN), Globodera pallida is a new threat to the potato industry in Washington State as it was found in Idaho in 2006. Furthermore, the Potato Cyst nematode (PCN), Globodera rostochiensis, a close relative to G. pallida has been found in Alberta, Canada is potato seed lots from where Washington growers have been purchasing seed and planting it for several years. Research on the control of the root knot nematodes on potatoes was conducted in the laboratory, field and greenhouses in Washington State University, IAREC, Prosser, WA. Similarly, research on the control of PCN on potato is conducted in a secure greenhouse in U. of Idaho, ID.  

Investigate the ability of plant derived and organism derived biofumigants to control plant parasitic nematodes in vegetable crops: The naturally produced biofumigants of the fungal endophyte, Muscodor albus, are able to control four species of plant parasitic nematodes (with 3 different feeding modes) resulting in the protection of tomato, pepper, bean and potato roots.  This project provided basic information on the different behavioral and physiological responses of two closely related root knot nematode species; these differences open new future research possibilities. In addition, the biofumigant potential of various new varieties of brassica crops on plant parasite nematodes and non-target free living nematodes was investigated. The nematicidal ability of brassicas protected crops against low densities of plant parasitic nematodes, and did not reduce free living nematodes as do synthetic fumigants. Brassica green manures also reduced plant parasitic nematodes to low levels allowing young grape vines become established.

Investigate the ability of naturally derived biofumigants in combination with synthetic fumigants (double bio/synthetic fumigation) to control plant parasitic nematodes for domestic and exported potatoes: We have demonstrated that using double fumigation i.e., bio-fumigants from incorporation of green manure crops, followed by a synthetic fumigant application, can protect potato tubers against Meloidogyne chitwoodi. This program was developed to minimize the environmental impact of standard fumigation practices (telone and metam sodium), and to provide growers with control methods that can ensure high quality of exported tubers. 

Augmentation and conservation of insect-attacking nematodes and fungi to improve root knot nematode control and insect control in PNW potatoes: The applied field aspects and basic biology of biofumigation on the root knot nematode, M. chitwoodi and the Colorado potato beetle, Leptinotarsa decemlineata, both pests of potatoes in Washington State, were studied by two Ph.D graduate students. We demonstrated that biofumigation interferes with augmented biocontrol in the soil and reduce some species of non-target organisms. This cooperative project between Plant Pathology and Entomology Departments addressed novel basic and applied questions, provided growers with valuable information about non-synergistic effects of multiple biocontrol methods per field season and raised several new questions. 

Eradication of Globodera pallida, the white potato cyst nematode (wPCN): This project started two years ago in response to the Pacific North West potato growers need to eradicate wPCN. The goal for this project is to eradicate wPCN by using green manures alone and in combination with synthetic nematicides. We have assisted with the rearing of wPCN in a secure greenhouse facility in University of Idaho. A greenhouse assay using green manures against PCN is in progress. 

Development of rapid diagnostic system to identify new nematode species and viruliferous nematodes: We have developed rapid diagnostic tools using reverse transcription PCR to detect TRV in a single viruliferous nematode in less than 48 hours.   This project is of major economic importance to potato growers as it provides them with rapid detection of viruliferous nematodes which in return allows them to make judicious decisions on stubby root nematode control and appropriate farming practices. 
Impacts: The above projects have been developed to minimize the environmental impact of standard fumigation practices and to assist growers with nematode control methods that can ensure high quality of agricultural products.  

Publications - 2008

Journal Articles:

Riga, E., Lacey, L.A., and Guerra, N. 2008. Muscodor albus a potential biocontrol agent against plant parasitic nematodes of economically important vegetable crops in Washington State. 
Biological Control 45:380-385. 

Leger, C., and Riga, E. 2008. Evaluation of marigolds and entomopathogenic nematodes for control of the cabbage maggot, Delia radicum. Journal of Sustainable Agriculture 32 (4): in press.
Riga, E., Larsen, R., Eastwell, K., Guerra, N., Guerra, L., and Crosslin, J. 200_. Rapid detection of tobacco rattle tobravirus in viruliferous Paratrichodorus allius from greenhouse and field specimens. Journal of Nematology: Accepted.

Ramirez, R.A., Henderson, D.R., Riga, E., Lacey, L.A., and Snyder, W.E.. Harmful effects 
of mustard green manures on entomopathogenic nematodes. Biological Control: Accepted.

Henderson, D., Riga, E., Ramirez, R.A., Wilson, J., and Snyder, W.E. Biofumigation disrupts biocontrol in the soil. Biological control: Accepted.

Book Chapter:
Riga, E. 2008. My dream of the future of nematology chemical communication research - 50 years from now. Pages 295-296. In: An Anecdotal History of Nematology. Webster, J.M., Eriksson, K.B., McNamara, D.G. (ed). Pensoft Publishers, Sofia, Bulgaria, 299 pp.

Newsletter Articles: 
Riga, E., Eastwell, K., Crosslin J., and Larsen, R. 2008. Rapid detection of tobacco rattle virus in viruliferous stubby root nematodes, Paratrichodorus allius. Potato Progress Research and Extension for Washington’s Potato Industry June issue. VIII (8):3.
Riga, E., and Lacey, L. 2008. The biofumigant potential of Muscodor albus against plant parasitic nematodes of economically important vegetable crops in Washington State. WSU Vegetable Pathology Team Newsletter. June issue.  

Navarre, R., Riga, E., Boydston, R., and Mojtahedi, H. 2008. Potato cyst nematode. Potato Progress Research and Extension for Washington’s Potato Industry. May issue. VIII (7):1-3.

Web pages - Nematology Extension 2008: 

http://www.prosser.wsUniversityedu/faculty/riga/Riga-index.html
Abstracts:

Riga, E., Henderson, D., Snyder, W., and R. Ramirez. 2008. Antagonism between biofumigation and biocontrol in the soil. American Psychopathological Society, Minneapolis. Phytopathology 98:S132.
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Edward P. Caswell-Chen
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Objective 1:   Characterize genetic and biological variation in nematodes relevant to crop production and trade.   

Objective 2:  Determine nematode adaptation processes to hosts, agro-ecosystems and environments. 

Objective 3:  Develop and assess nematode management strategies in agricultural production systems. 


Objective 4:  Implement rapid information transfer of project results to stakeholders.

Objective 1:

No work on this objective reported at this time.
Objective 2:

·  Under this objective research to assess and develop measures to prevent or minimize the transmission of pathogenic fungi and nematodes via irrigation water in ornamental production systems has been investigated.  Nematodes infest fields through movement by water, wind, and the movement of animals and people, or contaminated equipment.  Over the years, it has been observed that many species of plant-parasitic nematode have been detected in run-off and irrigation water, including Aphelenchoides spp., Meloidogyne spp., and Pratylenchus spp.  Given the requirement that run-off from irrigation water be recycled on site, we have been looking at methods for eliminating plant-parasitic nematodes from such water, including use of pulsed-ultraviolet light as a non-chemical method of controlling nematodes in water.  Because recycled irrigation water is often opaque, we have also we have been evaluating use of ozone as a method to clarify irrigation water.  We investigated the influence of UV light treatments on activity of Aphelenchoides fragariae, Meloidogyne javanica, and the bacterial-feeding nematode Caenorhabditis elegans in aqueous suspensions.  The nematodes were exposed to total photon energy ranging from 0 to 2,479 mJ/cm2, and a UV photon range of 0-552 mJ/cm2.  The bioassay revealed that C. elegans, A. fragariae, and M. javanica can be completely inactivated with sufficient UV photon energy.  The UV photon energy required for 100% nematode inactivation was similar in all experiments.  The UV-photon energy required for 100% immediate inactivation of Caenorhabditis elegans was 438 mJ/cm2 and 552 mJ/cm2 in two different experiments, and 24 hours after UV exposure, the UV-photon energy required for 100% activation was 365 mJ/cm2 and 480 mJ/cm2.  The energy required for inactivation of M. javanica in two experiments was 344 mJ/cm2 and 316 mJ/cm2 while the energy required for 100% inactivation 24 hours post UV exposure was 430 mJ/cm2.    Similar results were obtained for  A. fragariae.  

Objective 3:
· Ozone is a disinfectant that works through oxidation.  Irrigation water collected in ponds may contain inorganic substances and oxidizable organics that may react with ozone. We performed experiments to determine the amount of ozone exposure time necessary to increase the transparency of irrigation water to UV light.  
· Many nursery and greenhouse facilities are required to recirculate the water used on premises.  Recycled irrigation water contains particulates and dissolved solids that decrease the clarity of the water and interfere with UV light (254 nm) transmittance through the water.  We performed experiments to assess the use of ozone for increasing the clarity of recycled nursery irrigation water and worked to define the ozone exposure times necessary to reach various transmittance levels for UV light. Ozone treatment of irrigation water could result in effective increase in light transmittance over time.  Experimental conditions of 2 hours of exposure to ozone resulted in concentration x time values of 6000 ppm-min and increased transmittance from ca. 10% to 50%.  Fluctuations in dissolved ozone in irrigation water and transmittance were observed over time, and were possibly due to ozone oxidation of dissolved solids and byproducts dynamically reacting with dissolved ozone.

· Under this objective we have also been investigating biological control of plant-parasitic nematodes.  Specifically, we have considered  Lysobacter enzymogenes C3 strain as a biological control agent of phytopathogentic nematodes and fungi.  We have been investigating the influence of L. enzymogenes on nematodes infecting sugar beets and several ornamental plants.  One of the effects that we have been investigating is possible plant-growth stimulation by the bacteria that results in reduced densities of nematodes in root systems.  Our preliminary data indication that  inoculating these plants with L. enzymogenes  in the absence of nematodes does result in increased plant growth as compared to control plants.  These experiments are continuing.  
Objective 4:

Research results were disseminated to scientific peers and researchers at the 2007 Annual Meeting of the Entomological Society of America and also through the annual meeting of the American Society of Phytopathology in 2008 (see abstract list).  

Interpretive Summary (Impact Statement): (pertains to Objective 2 only)

· Management of nematodes and pathogens in irrigation water remains an important priority for nursery production systems in California.  Finding effective and economic approaches to management is an objective of the work under this project.  
Publications:
NA

International conference proceedings:

NA

National conference proceedings:

Yin, H., E. Caswell-Chen, and G.Y. Yuen. 2008. Isolation and comparison of new Lysobacter enzymogenes strains for biological control traits. Phytopathology 98:S178 

