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Accomplishments

OBJECTIVE 1.  Develop cultural controls for plant-parasitic nematodes based on resistant, non-host, or nematode-antagonistic rotation crops and green manures.

2005 Milestones:

• Cover and rotational crops and green manures appropriate for each state’s research efforts will be identified.
Connecticut.  Native prairie plants were evaluated for host reaction of lesion and northern root-knot nematodes and compared to known hosts and antagonistic plants.  The identification and use of native rotation crops that reduce plant parasitic nematode populations will assist in the development of effective nonchemical nematode management.  

Florida and USDA (South Carolina and Florida).  Hairy vetch, wheat, rye, oat, and canola were established as winter cover crops in two fields in Citra, FL as part of a 4 year rotation of winter cover crops and summer vegetable and agronomic crops.  One of the fields is infested with M. incognita and M. javanica, and the other is infested with M. incognita, M. javanica, and M. arenaria.

USDA (South Carolina).  Eleven cover crop-type cowpea landraces or cultivars were resistant to M. incognita in greenhouse tests.  These cover crops are under evaluation by a USDA cooperator for general vigor and ability to suppress weeds.

• Screening of vegetable germplasm (carrot, onion, pepper) for resistance to M. hapla.

USDA (SC):  Fifty  pepper Plant Introductions (PIs) from the USDA Capsicum Collection were evaluated for resistance to M. hapla in greenhouse tests.  None of the PIs evaluated were resistant to M. hapla.

Additional accomplishments:

Michigan.  The yield advantage (% yield increase compared to the susceptible control) declined significantly when a PI88788-based source of resistance to soybean cyst nematode was planted continuously from 2000 to 2005.

New York.   Large numbers of root-knot nematode samples were characterized as to larval measurements, perineal patterns, ITS region amplification and sequencing, and virulence on selected varieties of rice and wheat. Results obtained confirmed that all isolates were M. graminicola , but with considerable morphometric, pathogenic and genotypic variability. Only 1 out of 135 rice and 1 out of 65 wheat germplasm evaluated exhibited resistance to M. graminicola.

New York.  Growers were trained to conduct a simple soil bioassay for detecting root-knot nematode infestation in their fields.  The results of the bioassay were used to determine the need for nematode control. Only 6 out of 14 fields sampled in spring 2005 required control (rotation or nematicide use).  A brochure describing the bioassay was prepared and distributed at numerous field days and growers meetings.

USDA (South Carolina).  Differences in reactions of eight pepper (Capsicum annuum) genotypes that carry either the N gene or Me gene(s) that control resistance to root-knot nematodes exhibited different levels of resistance to M. incognita in a greenhouse test.  All   genotypes that carry the N gene and two genotypes that carry Me3 and/or Me4 genes, exhibited high resistance.  The genotypes that carry the Me1 and/or Me2 genes exhibited low to moderate resistance.  It appears that both the N and Me3 genes confer higher resistance than the Me1 gene.  Pyramiding of the N and Me genes in individual cultivars may increase the durability of resistance.
OBJECTIVE 2.  Develop biological control agents, such as Pasteuria penetrans, for suppression of plant-parasitic nematodes.

2005 Milestones:

•  Development of suppressive soils in golf courses: i) 40 golf courses will be sampled four times annually and analyzed; ii) soil composition will be analyzed; iii) fungal antagonist DNA will be extracted from soil samples; iv) fungal ITS sequences will be amplified; v) golf course cultural and management practices will be compiled. 

Massachusetts.  Results of a three-year assessment of incidence and severity of nematode infestation by Pasteuria in putting greens did not show any apparent trend in population changes. More extensive sampling, and longer periods of time are  necessary for predicting population changes resulting from Pasteuria infections.

Rhode Island.  The predominant genera of plant-parasitic nematodes recovered from soil samples from 114 greens of 38 golf courses in southern New England (2003-2004) were Tylenchorhynchus, Helocotylenchus, Criconemella, Hoplolaimus, and Heterodera.  Soil physical properties (pH, organic matter, nutrient levels, soil particle size), turfgrass cultivar, green age, and management practices were associated with populations of the five genera previously listed.  No nematode destroying fungi were detected visually or by DNA analysis.  Pasteuria penetrans endospores were visually observed in many samples, but DNA amplification results were erratic.  There were no correlations between level of parasitism by P. penetrans and nematode population levels, nor between soil physical and chemical characteristics or management methods and level of P. penetrans.

Florida.  The application of whole gene amplification (WGA) to single root-knot nematodes with Pasteuria penetrans biotypes P20 (preferring M. arenaria race 1) and B4 (preferring M. javanica) established that a single nematode can provide a library for complete genome sequencing of P. penetrans.

Florida.  The bclA gene in Bacillus subtilis encodes a collagen-like protein similar to a filamentous adhesion protein of the exposporium of Bacillus spp., and is being used as a target to identify bacterial genes involved in nematode host specificity or preference in Pasteuria. 

OBJECTIVE 3.  Determine the effects of cultural and biological controls of plant-parasitic nematodes on nematode community ecology dynamics at the trophic group level. 

2005 Milestones:

• Adequate sites for trials, and commercially available products will be identified to carry out biocontrol product efficacy trials. 

Florida, Massachusetts, Rhode Island, and New York.  Sites were identified for trials to evaluate biocontrol products for efficacy on M. incognita, M. arenaria, M. javanica, M. hapla, Pratylenchus penetrans, Tylenchorhynchus spp., and Criconemella spp.

•  Develop preliminary data on efficacy of various organisms for RKN control on horticultural and agronomic crops in greenhouse and microplot trials. 

Connecticut.  Pasteuria has been associated with nematode suppressive biocontrol in the South, but has not been described on M. hapla in the Northeast.  The identification of what appears to be Pasteuria spores present on the cuticles of M. hapla juveniles in apparently nematode-suppressive field microplots may allow the development of biological controls of the northern root-knot nematode.

Florida.  Pasteuria penetrans, a bacterial parasite of root-knot nematodes, was transferred from a suppressive soil site to a noninfested field site.  The bacterium established, and increased within 3 years to levels that are suppressive to root-knot nematodes on peanut.

Michigan.  Nematode community taxonomic richness was lowest in an organic apple orchard floor management system using flaming, compared to use of mulch or the Swiss Sandwich technique.

Pennsylvania.  Rapeseed green manure is frequently used as a pre-plant treatment to suppress dagger nematode populations on orchard replant sites.  In the soil, the hydrolysis of glucosinolates into toxic isothiocyanates reduces nematode numbers.  Typically, growers do not fertilize rapeseed planted as a cover crop in replant sites.  However, the availability of nitrogen and sulfur should affect the level of glucosinolates in tissues and the efficacy of the green manure treatment.  Therefore, experiments to determine the benefits of fertilizer treatments on glucosinolate levels in Brassica tissues were initiated.

• The occurrence of Pasteuria species in soil will be determined based on a soil ELISA assay developed in Florida and demonstrated to the group during a workshop at the first multi-state meeting of the project. This procedure will be used during the course of the project for the detection and quantification of Pasteuria in soil.

•  A protocol for the identification of nematode-suppressive soils developed in FL will be presented as a workshop and used to evaluate potential suppressive sites in other states. 

Workshops on (i) the identification of nematode-suppressive soils and (ii) demonstration of a soil ELISA assay to detect and quantify Pasteuria species in soil will be presented at the 2006 Annual Meeting in Florida by J. Preston and D. Dickson, University of Florida.

 • Identification of biological products and low-risk chemicals for nematode control as alternatives to high-risk nematicides. 

Connecticut.  The development of TerraClean (hydrogen dioxide) as a biorational nematicide  may assist in nematode management in situations where no effective management tactics are now available.


USDA, ARS (Maryland).  A fungus isolated from soybean cyst nematode was studied to determine effects of subculturing and of culture media on production of compounds that reduce nematode egg hatch and/or motility of hatched second-stage juveniles.

Massachusetts.  Bacillus firmus and a neem product, Agroneem, were not acceptable alternatives to fenamiphos for managing populations of Tylenchorhynchus and Criconemella, respectively, in golf course turf.

New York.  A number of biological and chemical control products including Basamid, Fosthiazate, Vydate, Actigard were effective in reducing root-knot and/or lesion nematode on onion, strawberry, or potato in 2005. However, there was no clear evidence for improved yield that might have been influenced by the extreme dry and hot weather that prevailed during the growing season.

Tennessee.  Twenty cultivars of Monarda (bee balm) were established in the greenhouse for evaluation of their effects on Meloidogyne incognita development and reproduction.  The essential oil components of each cultivar are being quantified to select cultivars for greenhouse experiments.  A lambsquarter native to Mexico with strong pesticidal properties is being cultivated in the greenhouse for evaluation against plant-parasitic nematodes.

Impacts
1. Correlations of plant-parasitic nematode populations with soil physical and chemical properties, turfgrass cultivars, and golf course age will provide golf course superintendents with alternatives to chemical application for managing nematodes in turf.

2. Information about the reactions of pepper genotypes carrying the N and Me genes for root-knot nematode resistance will be useful to plant breeders and nematologists in developing root-knot nematode resistant pepper cultivars.  Pyramiding of the N and Me genes should result in pepper cultivars with highly durable resistance.  

3. The identification and use of rotation crops that reduce plant parasitic nematode populations will assist in the development of effective nonchemical management.

4. The identification of Pasteuria endospores in M. hapla juveniles in nematode-suppressive field soils may allow the development of biological controls of the northern root-knot nematode.

5. Training vegetable growers to conduct soil bioassays for detection of root-knot nematode infestations in their fields will aid in determining whether nematode control (rotation or nematicide use) is necessary and will result in savings related to costs of growing rotation crops or pesticide applications.

6. Demonstrations of the effectiveness of various control products against nematodes are needed for the development  and implementation of biologically-based nematode control options.

7. Information on the role of promoted sustainable soil management practices on plant-parasitic and free-living nematode communities will contribute to the development of soil management practices that are also suppressive to plant-parasitic nematodes and the damage they cause.

8. The development of an amplification method for developing genomic libraries from Pasteuria in single nematodes is valuable in identifying genes responsible for host recognition and preference, and allow determination of populations of Pasteuria that may be accepted as suppressive agents for a particular species and race of plant-parasitic nematode.

9. Information that Bacillus firmus and a neem product, Agroneem, were unacceptable alternatives to fenamiphos for managing stunt and ring nematodes, respectively, in golf course turf provides needed information about alternative nematode control products to golf course superintendents.

10. Identification of root-knot nematode resistance in cover crop-type cowpea landraces and cultigens is useful in the development of cover crop cowpea cultivars that will reduce soil populations of root-knot nematodes.
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