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Accomplishments:
Objectives 1. Determine the impact of cultural factors on the attribution of nematode populations.

In South Dakota, long-term tillage and rotation studies have been conducted in 2 counties. Overwinter decline of SCN eggs and J2 was 15% following SCN-susceptible soybean and 85% following SCN-resistant cultivars. Five years after planting alfalfa the SCN population was below a detectable level. Tillage appeared to have the most influence on the beneficial nematodes as both dorylaim and microbial feeding nematodes were highest in conventionally tilled systems. These results are similar to the previous year results. The role of reduced levels of microbial feeding nematodes on nutrient mineralization and subsequent nutrient availability for soybean plants was discussed. Helicotylenchus, Xiphinema, and Pratylenchus are present in some of these plots and are at sufficient population densities that plant damage may be occurring.


In Wisconsin in rotation studies, one year of corn significantly reduced population density of SCN in 5 of 7 fields. Sample sites were marked using GPS to minimize sampling variability. A trap cop study using green peas to stimulate SCN egg hatch gave promising though variable results. Fumigation history is being monitored in Pratylenchus studies in potato fields to possibly explain factors contribution to the suppression of nematode population growth. Tillage studies with Pratylenchus are exploring the effect of a plow-pan in sandy soil. Efficacy of fumigation is being studied in fields with conventional tillage and fields that have been deep-ripped. Tillage events had the most impact on population densities.
In Indiana tillage had no effect in SCN reduction in oats, however, SCN population levels decreased following corn in both tilled and no-tilled plots. Year to year variability was seen in other nematodes, both plant-parasitic and others in rotation plots. Data from 2001 and 2002 growing seasons was provided for comparison.
In Michigan crop rotation studies, soybean yields were significantly greater following three years of corn, three years of clover, or one year of corn followed by two years of a resistant soybean cultivar, compared to yields following five years of continuous susceptible soybeans. Yields following three years of alfalfa were not significantly greater than those associated with any of the other four systems. The Pf of the continuous soybean plots ranged from 1,080 to 8,065 eggs and J2/ 100 cm3 of soil. Crop rotation reduced the SCN population density but when the entire area was planted to Kenwood 94 (SCN susceptible), the Pf population densities were similar across all previous cropping systems. The area was converted to a sources of resistance study and no significant differences were seen in Pf in any source of resistance after one year. Significant differences were seen in some cases after two years in some sources of resistance plots. A SCN population crash occurred in 2001 throughout MI but SCN population density rebounded in 2002. 
In Minnesota the tillage part of the North Central Soybean Research Program Study was continued for a total of seven years of data and there still no differences in SCN population in no-tillage and tilled plots in MN. Microbial communities and fungal effects increased in parasites in tilled sites. Cover crops such as red clover, annual rye grass and alfalfa yielded little differences in SCN population density although red clover appeared to reduce SCN. In cooperation with MN agronomists testing of 16 crops commonly planted in MN is underway to see effects of these crops on SCN population density and soybean yield. A one year rotation does not appear to dramatically reduce SCN and probably is not economically feasible. 

In Tennessee data was presented from a tillage study initiated in 1979. SCN population density was similar in all tillage treatments in 2002. Tillage changes were instigated in 2002 to examine the short term impact of tillage. It appears any changes in yield or possibly nematode population density may be due to the physical impact of the tillage.
The effect of tillage (fall-chiseled, spring-disked) on nematode community structure was investigated for a corn-soybean rotation at two locations in Kansas.  Tillage did not have a significant effect on pre-plant population densities of plant-parasitic taxa (Tylenchorhynchus and Pratylenchus spp.) or of omnivorous taxa in the Dorylaimida.  Fungal-feeding and bacterial-feeding nematode densities were 123% and 254% greater in tilled compared to no-tilled plots across locations.

Objective 2. Determine the biological factors responsible for attrition of nematode populations.
In WI, The interaction of the nematode community structure and Verticillium dahliae present in potato fields is being studied.

In MN the efficacy of liquid culture of Hirsutella rhossiliensis and H. minnesotensis against SCN has been examined in the greenhouse. The advantage of the liquid culture is the ease of use. Both fungi reduced SCN in greenhouse pot tests however; the dynamics of fungal growth was different in soil culture and liquid culture for the two species. They are currently looking at soil factors affecting interaction plus the effect(s) of soil pH on fungal parasitism of SCN. 

Research was conducted in IL to determine whether host resistance affects sex determination of H. glycines.  Adult sex ratios were found to be a function of the type of resistance (early or late) expressed by the host cultivar.  No evidence of sex reversal was found. If sex is environmentally determined in H. glycines, then influences other than host resistance are responsible.

Objective 3. Characterize and understand egg dormancy.


In IN data from tillage studies were presented and no differences were seen between tilled and no-till plots in egg dormancy and egg viability.
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