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Accomplishments 

 

Objective 1: Develop, evaluate, improve, and integrate management techniques for plant-

parasitic nematodes in the north-central region (NCR) to increase grower profitability. 

 

Surveys of Plant Parasitic Nematodes 

To support continued monitoring of plant-parasitic nematode populations in crop 

production systems, many programs have carried out statewide surveys. The collective results 

from these ongoing efforts in key regional crops, such as corn and soybean, contribute to the 

development of regional and national maps that track nematode populations and their geographic 

distribution over time. 

In Nebraska, a focus is being placed on emerging corn crown rot disease and potential 

nematode interactions, particularly with Pratylenchus species and a recognition of shifting 

grower priorities to fungal diseases like tar spot. Updated maps have been generated for the state 

for SCN prevalence. In Kentucky, large-scale soybean cyst nematode (SCN) surveys supported 

by the Kentucky Soybean Board found SCN in 75% of tested fields, with egg count distributions 

mapped to surveyed fields. A significant number of SCN surveyed were resistant-breaking 

populations. In Illinois, over 2,000 samples were tested for SCN and corroborated earlier reports 

that most SCN populations were HG type 2.5.7, which indicates that these populations can 

reproduce on the SCN-resistant soybean varieties on which most farmers rely. Similar findings 

were reported from North Dakota. In Ohio, the extensive SCN diagnostic service assays up to 

500 samples a year and includes updated maps to maintain awareness of SCN abundance and 

prevalence. In Missouri, a statewide survey updated SCN prevalence citing an average of 3,000 

SCN eggs per 100cc of soil. Again, a noted shift in virulence of SCN populations to HG type 

1.2- was observed, which indicates that most of these populations can reproduce on the two most 

common SCN-resistant soybean varieties on which farmers rely. In South Dakota, more than 500 

samples were tested for SCN presence, with more than 60% of those samples being positive for 

SCN. We also completed an extensive statewide survey which revealed 15 newly documented 

SCN positive counties. A HG Typing project revealed that more than 85% of populations are HG 

Type 2 and many of those populations have exceeded a FI of 60; rising Type 1 resistance was 

also documented with 40% of populations reproducing on Peking lines. 

 

Evaluation of Cultivars and Germplasm for Nematode Resistance 

 Numerous states conducted cultivar and germplasm screening for nematode (largely 

SCN) resistance; however, many noted a high variability in resistance in lines between states and 

sub-regional differences. Other crops were also screened as potential winter cover crops, such as 



Pennycress in Illinois which offered limited SCN infection and low hatch stimulation. This work 

is progressing to include SCN reproduction under field temperature conditions. In North Dakota, 

soybean lines with varying copy numbers of the resistance gene RHG1 were assayed for 

correlations to resistance. Cultivar screening in North Dakota also included potential resistance 

to Pratylenchus species. In Indiana, a new collaboration has been initiated to screen wild 

soybean accessions for novel sources of SCN resistance. In South Dakota greenhouse trials have 

identified potential alternate hosts such as dry beans and pennycress for SCN. In Missouri, small 

plot trials are evaluating the integration of Peking resistance into cropping systems to increase 

durability. In Kansas, 160 soybean breeding lines and 27 commercial varieties were screened 

against multiple SCN populations, finding high resistance to common HG Types but more 

limited resistance to a highly virulent population. 

 

Evaluation of nematode protectant seed treatments 

As new and potential nematode-protectant seed treatment products are registered and 

introduced to the market, it is essential to evaluate them through unbiased field trials conducted 

across the region. The results from these studies provide farmers, crop consultants, and other 

decision makers with objective data on product efficacy and the economic value of using the 

various available treatments. In Kentucky, trials of nematicide seed treatments are on-going, 

including the new Bt-producing lines and their efficacy against plant parasitic nematodes. In 

North Dakota, investigations into potential suppressive soils to reduce SCN populations and their 

associated microbiomes are continuing. 

 

Development of innovative methods to detect and quantify plant parasitic nematodes 

Improving the efficiency of quantifying and detecting plant-parasitic nematodes is a key goal 

that could help eliminate bottlenecks and accelerate critical management decisions. Of general 

concern was the lack of a continuous and sufficient source of indicator lines for SCN HG type 

testing. In North Dakota, a Recombinase Polymerase Amplification (RPA) assay was developed 

for rapid root lesion nematode detection; a similar assay was developed in South Dakota for SCN 

that demonstrated high specificity and sensitivity. In Wisconsin, efforts are continuing to develop 

artificial intelligence algorithms for the identification and quantification of plant parasitic 

nematodes from microscopic images. In Michigan, efforts to understand the belowground 

environment where the northern root-knot nematode’s (NRKN) parasitic variability (PV) exists 

have revealed connections among soil groups, soil health, indicator microbiome, and NRKN PV. 

 

 

Objective 2: Determine the relationships among nematode population characteristics, crop 

injury, and soil health.  

 

Research that deepens our understanding of how nematodes interact with their crop hosts, 

associated microbiomes, and soil health can offer valuable insights into the broader biological 

processes shaping agricultural ecosystems. In North Dakota, research is continuing to 

characterize suppressive soils that reduce SCN populations and identify the causal microbial 

communities. In Wisconsin, research is focused on abiotic factors including high CO2, nitrogen 

input and increased nighttime temperatures and their impacts on crop responses to nematode 

infection and pressures. In Michigan, on-going are efforts to demonstrate application of the soil 

food web (SFW) as a soil health diagnostic tool for identifying pre- and post-experimental soil 



conditions and outcomes, and the Fertilizer Use Efficiency (FUE) and Integrated Productivity 

Efficiency (IPE) models for identifying if the outcomes are sustainable or not. 

 

 

Objective 3: Develop and disseminate research-based information on the biology and 

management of plant parasitic nematodes of economically important crops in the North Central 

region.  

 Members of NC1197 share timely, research-based information on the biology and 

management of key plant-parasitic nematodes through diverse outreach efforts. These include 

presentations at extension and industry meetings, webinars, field days, podcasts, social media, 

online videos, newsletters, extension publications, technical reports, variety trial reports, and 

interviews with agricultural media such as magazines, newspapers, radio, and television. This 

has led to improved understanding of the cause-and-effect relationships as it relates to nematode 

parasitic variability and informed management decisions on application of agricultural practices 

and soil health management. Farmers gained appreciation of the distribution, prevalence, and 

impact of plant-parasitic nematodes on their operations. This knowledge led to changes in variety 

selection and post-planting management to improve yields. For instance, two radio spots on 

SCN- reaching an estimated 110,000 listeners; 7 CAT trainings reaching around 2,000 

stakeholders; Various other extension talks reaching an additional 1,000 stakeholders; 10-12 

clinic booths around the state that promoted SCN testing and reached around 1,500 people. In 

addition to their individual programs and university efforts, NC1197 members collaborate to 

raise awareness of plant-parasitic nematodes and deliver consistent messaging through initiatives 

such as The SCN Coalition (https://www.thescncoalition.com/) and the Crop Protection 

Network (https://cropprotectionnetwork.org/). The SCN Coalition provides resources and 

strategies to help stakeholders reduce the economic impact of nematodes that infect soybean 

through improved sampling and management practices. Other efforts include collaborations with 

breeders and extension agents in Kentucky to emphasize the importance of southern root knot 

nematode. In Ohio, collaborations with growers and the SCN Coalition are focused on education 

on resistant cultivar use and seed treatments as well as development of integrated management 

tools that address yield loss and spatial distribution of SCN. Further, there is work to increase the 

efforts of the SCN Coalition to include other nematodes on soybean, such as root lesion and 

reniform. In South Dakota, emphasis is placed on outreach to increase sample submission to 

support state-wide efforts in nematode prevalence. Talks and extension materials distributed 

across South Dakota reached over 3,500 stakeholders in a variety of fields from commercial and 

private applicators to new small-scale producers and those utilizing cover crops for management.  

In Michigan, promoting the values of the SFW, FUE and IPE models as diagnostic and decision-

making tools to the scientific community has led to over 16,000 views of the models. Outreach to 

the agricultural community through the SCN Coalition is in the works. Further, Wisconsin 

researchers discovered and publicized in a peer-reviewed publication that overexpression of α-

SNAPRhg1 in soybean can improve rhg1-a mediated soybean resistance to soybean cyst 

nematode. 

 

 

 

 

 

https://www.thescncoalition.com/
https://cropprotectionnetwork.org/
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