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3. Pasco Avery 		University of Florida		pbavery@ufl.edu     
4. M. Eric Benbow               Michigan State University      	benbow@msu.edu
5. Eric Clifton		BioWorks, Inc.		eclifton@bioworksinc.com  
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7. Ann Hajek                        Cornell University                   aeh4@cornell.edu 
8. Abolfazl Hajihassani        University of Florida               ahajihassani@ufl.edu
9. Stefan Jaronski		Consultant			thebugdoc01@gmail.com
10.  Navneet Kaur                  Oregon State University          Navneet.kaur@oregonstate.edu 
11.  Diana Londono                BASF                                      diana.londono@basf.com 
12.  Maryam Nouri-Aiin        University of Vermont            maryam.nourii-aiin@uvm.edu
13.  Jermaine Perier		Mississippi State University	jermaine.perier@msstate.edu
14.  Terri Price-Baker             University of Florida              terriprice@ufl.edu
15.  Eddie Kyle Slusher	Texas A&M University	eddie.slusher@ag.tamu.edu
16.  Shaohui Wu		The Ohio State University	wu.6229@osu.edu
17.  Alison Willette                 Oregon State University         alison.willette@oregonstate.edu

BUSINESS MEETING

1. Introductions: Shaohui Wu (2025 Chair): Welcomed all and began with introductions. Attendees introduced themselves including a short introduction about their affiliation and work.

2. Minutes of 2024 (prepared by Lorenzo Rossi): A copy of the 2024 minutes was circulated electronically prior to the meeting. A motion to approve the 2024 minutes was made by Shaohui Wu on behalf. Minutes of the 2025 meeting are required to be posted within 60 days.

3. NIFA administrators report unavailable

Large-Acreage Crops

Jermaine Perier (Mississippi State University):

As a postdoc in Dr. David Shapiro-Ilan’s lab, the following projects were completed:

We evaluated the use of entomopathogenic nematodes (EPNs) as a control option for foliar pests like whiteflies (Bemisia tabaci), more specifically, ways to enhance their efficacy. EPNs were effective against whiteflies and more with the use of ascaroside pheromones and an antidesiccant. Ascaroside was used to shorten the quiescence period of the EPNs to promote faster dispersal and likely higher infectivity. Adult whitefly populations were reduced up to 80%, and whitefly nymph survival was reduced to 6%. EPNs were activated by 20 min exposure to the ascaroside extracts, after which they were resuspended in tap water for application. Applications were made as foliar sprays, and data were collected periodically (1, 3, and 7 days after treatment) for both adults and immatures. The study was completed using cotton plants in the greenhouse and will require larger field testing.
Two review publications were published/accepted. The first was an invited book chapter currently in press. The chapter sets the premise for the use of semiochemicals to promote/manipulate the efficacy of microbial control agents (mainly EPNs) in pest management. Additionally, topics for discussion/research are highlighted. The second was an invited collaboration to review the biological control agents for whiteflies. In this article, the use of EPF and EPNs as potential and existing microbial tools against whiteflies is addressed, with future research topics highlighted.
Other projects throughout the year included compatibility tests for EPNs and EPF with insecticides for IPM of whiteflies, and the manuscripts are currently being edited and submitted for peer review.

Josephine Antwi (Oregon State University): 

Our work using entomopathogenic fungi (EPF) is a proof-of-concept intended to develop alternative control options for major insect pests of potato and other vegetables grown under irrigation in the Lower Columbia Basin of Oregon. In 2025, in a screenhouse study, we tested the effect of two EPF as endophytes in potato: Beauveria bassiana (commercially available as BoteGHA ES), and Metarhizium brunneum (commercially available as M52 OD) in controlling Colorado potato beetle (CPB) and green peach aphids (GPA). In the field, we also determined the incidence of B. bassiana infection in CPB populations in commercial potato fields in the Lower Columbia Basin of Oregon and Washington. Forty-two days after treatment (either as seed, soil drench, or a combination of both), about 90-100% of leaf tissues showed successful B. bassiana inoculation compared to stem tissues. We were unable to culture M. brunneum, possibly because the conditions in the growth media could not support M. brunneum growth. We plan to alter the media in the future to support M. brunneum growth. Neither EPF led to the mortality of CPB or aphids on potato. Interestingly, GPA abundance was higher on EPF-treatment plants than the control. Findings from our previous study (2024) also indicate that GPA responds positively to EPF treatment on potato. For CPB, we plan to conduct a choice vs. no choice follow-up study to assess their behavioral responses to EPF as endophytes in potato. We plan to publish findings from this study in the future. 
We are also exploring the effect of EPF on potato psyllids on potato. Specifically, we want to determine if EPF causes mortality in potato psyllids and/or reduces transmission of Candidatus Liberibacter solanacearum (CLso), the bacteria that causes zebra chip disease, in potato. Preliminary findings are positive. Both B. bassiana and M. brunneum seem to cause mortality in potato psyllids, but B. bassiana caused the highest mortality. We are currently completing CLso transmission experiments in the laboratory and hope to share findings in the future. 

Pin-Chu Lai (University of Nebraska-Lincoln: UNL):

In collaboration with Dr. Julie Peterson (Dept. of Entomology) and Dr. Tom Powers (Dept. of Plant Pathology; nematologist) at UNL, we conducted several studies leveraging entomopathogenic nematodes (EPNs) as biocontrol tools for crop pest management in Nebraska. While most of the projects focused on corn rootworm management in corn, research expanded to exploring Nebraska endemic EPNs for insect pest management in major crops in the State. 

Studies conducted in 2025 include:

1. Innovative Corn Rootworm Management On-Farm Study (2023-2025; funded by Corteva and Nebraska Corn Board): applied EPNs from Persistent Biocontrol through pivot irrigation with cover crop and Bt trait treatments in continuous corn in 2023, and fields were monitored/data were collected through 2025. Result highlights: no EPN effects on adult emergence or root damage; recovery rates of EPNs in soil were highest at 380 and 500 days after application.
2. Testing EPNs as a Biological Control tool for Management of Insect Pests Affecting Agriculture in Nebraska (2025-2027; NIFA Multistate Capacity funds W5186): objectives include 1) survey Nebraska endemic EPN isolates and gene-tree construction, 2) culture and test endemic EPNs for agriculture pests in various cropping systems, 3) determine EPN adaptation process to host, agroecosystems, and the environment. Result highlights: a metabarcoding methodology established using MinION. At least five endemic EPNs were isolated from Nebraska soil, and culturing endemic EPNs is ongoing.
3. Evaluation of EPN Interactions and Commercial EPN Products against Corn Rootworm (summer 2025). Result highlights: types of interaction between added EPNs and endemic EPNs in soil were inconclusive (whether synergistic/ additive or competitive/ antagonistic). The efficacy against corn rootworm of commercial EPNs varied among products and rate, with Koppert’s EPNs consistently performing better even at a low dose.

David Shapiro-Ilan (USDA-ARS):

The whitefly, Bemisia tabaci, is a prolific pest of economically important crops. On average, an individual young female may lay over 500 eggs within its lifespan. In heavy infestations, plant damage averages >$140 million (USD) annually in the southeast U.S., increasing the need for different management approaches. The use of entomopathogenic nematodes in foliar applications shows promise when paired with ascaroside pheromone extract treatments to boost efficacy. Although the effect of the pheromone extract on the nematode is known, its direct effect on B. tabaci is unknown. The objective of this study was to evaluate the influence of the ascaroside pheromones on B. tabaci. Cotton leaves were selected as hosts for whiteflies, and solutions of ascaroside pheromone extracts at different concentrations were used for foliar applications. Evaluations of B. tabaci settling choice, adult survival, oviposition, and nymph emergence are reported. Exposure to the leaves treated with high pheromone levels resulted in lower B. tabaci oviposition, nymph emergence, and survival. Pheromone-treated leaves greatly impacted B. tabaci's settling choice. This study reveals the impact of using ascaroside pheromone extracts on B. tabaci, highlighting a new avenue for the foliar application of entomopathogenic nematode byproducts with enhanced efficacy and residual repellency. [Shapiro-Ilan (USDA-ARS), Mike Toews (Univ of GA), Jermaine Perier (MS State Univ)].



Orchard Systems

David Shapiro-Ilan (USDA-ARS):

Novel formulations for microbial bio-pesticides were investigated. A slow-release capsule formulation for entomopathogenic (beneficial) nematodes was found to show extended persistence in field studies. New nanoparticle formulations provide exceptional UV protection to beneficial nematodes, allowing the bio-pesticidal agents to survive longer in the environment and thereby kill more insect pests. Novel gel formulations that protect against UV radiation and desiccation were also tested when applying beneficial nematodes for control of peachtree borer. [Shapiro-Ilan (USDA-ARS), Brett Blaauw (Univ of GA), Dana Ment (ARO, Israel)].

Fundamental research on entomopathogenic nematode behavior was conducted. Previous research indicated that beneficial nematodes move through soil in packs, like a pack of wolves seeking their prey. New research indicated that nematodes tend to join groups of other nematodes. Additionally, the novel nematode pheromones were found to enhance biocontrol efficacy in a range of soil types. Additionally, the chemical pheromones involved in entomopathogenic nematode trail-following were elucidated. [Shapiro-Ilan (USDA-ARS), Ed Lewis (Univ of ID), Fatma Kaplan (Pheronym, Inc.), Alex Gaffke (USDA-ARS].

Jermaine Perier (Mississippi State University):

Evaluation into the persistence of EPNs in a capsule formulation was completed and published. The capsules are intended as a new formulation to promote the slow release of EPNs and extend the survival after application, due to the hydrogel internal structure. Capsule application (on the surface or in furrow) influenced EPN persistence, with more positive results seen when capsules were applied in furrow. This study was completed in the field with capsule application occurring in a pecan orchard at the base of the trees. Using the bait method from collected soil samples, data on EPN persistence were noted. Other persistence studies were carried out by Slusher et al. that compared commercial and selected persistent EPN strains against the pecan weevil. Further evaluation of the length of time EPNs remain viable after initial application is still needed. For now, the study reports some evidence of persistence across several months to 2 years.  

Terri Price-Baker, Pasco Avery (University of Florida)
Entomopathogenic fungi (EPF) offer an alternative strategy for citrus growers seeking environmentally friendly pest management solutions for management of arthropod pests. Therefore, greenhouse and subsequent field studies were continued, as previously indicated in the 2024 report, to determine the potential efficacy of the EPF-based products as endophytes for sustainable management of arthropod pests of citrus. Our greenhouse studies that were conducted in 2024 reported results only from the first set of citrus plant cohorts. We have now assessed all plant cohorts for the potential of two commercially available strains of the fungus Beauveria bassiana to become endophytic in citrus plants after a single foliar application under both greenhouse and field conditions.
Results from all the citrus plant cohorts destructively sampled from the greenhouse study indicated successful application of the fungi on the citrus leaves, and endophytism in new leaves, stems and roots after two months. The end of the greenhouse study occurred in August 2024. The relationship between growth effects and endophytic establishment by B. bassiana are inconclusive currently. However, while the destructively sampled BotaniGard-treated plants had larger stem masses on average than their controls when sampled at 2-months post spray, root systems on average were less massive among the EPF-treated plants than the controls at the 4-month post-spray sampling. Following the examination of our last set of plant cohorts which were destructively sampled and surface sterilized according to the greenhouse protocol described in the 2024 report, the remaining 64 of the 128 plants from the start of the study were re-sprayed in an asynchronous manner with either water (control), BioCeres, or BotaniGard (based on what they had previously received at a concentration of 107 spores per ml during the greenhouse study). Prior to spraying, leaf samples were sent to another institution for a baseline determination of Candidatus Liberibacter asiaticus (CLas), the bacterium associated with citrus greening disease. The field study concluded in December 2024. All remaining plant cohorts were destructively sampled, surface sterilized, and placed onto PDA-dodine plates as previously described in the greenhouse study reported in 2024. Endophytic presence of B. bassiana was minimal in the plates for either strain. All growth effects were measured and statistically analyzed by a two-way ANOVA conducted by Joseph Paoli using an RStudio program. Genomic data is currently being assessed by the USDA-ARSEF facility in Ithaca, New York. As with the greenhouse study, more significant effects were derived based not on the treatment of the citrus plant (EPF vs. control), but by the field bed where it was placed. Citrus plants originally in one greenhouse (n = 32) were placed in one field bed, whereas plants in the other greenhouse (n = 32) were placed in an adjacent field bed. One of the greenhouses was more exposed to eriophyid mites than the other prior to relocation and planting in the field. Thus, a general trend observed in the field study was that these plants exposed to the heavy mite infestation in one greenhouse grew less compared to those relocated from the less heavily infested greenhouse. Also, although plant cohorts in the field were grown where the Asian citrus psyllid pressure was high, only 1 adult psyllid was caught in a yellow sticky trap set up near the plants throughout the entire study period.
A 2026 study is planned, and the ground has been prepared for planting citrus trees. The experimental layout will be a linear randomized block design with different EPF-based products applied to each respective block of trees; control blocks will be sprayed with water only. The EPF-based treatments will consist of products containing spores of either Cordyceps javanica strain Apopka (product: PFR-97™ 20% WDG), Beauveria bassiana strain GHA (BotaniGard® ES), B. bassiana strain BW149 (Principle® WP), and Metarhizium brunneum (LalGuard M52 OD). There will be 112 ‘Valencia’ sweet orange trees (Citrus × sinensis) grafted on ‘US-942’ (Citrus reticulata × Poncirus trifoliata) rootstock. Plants will be planted as soon as environmental and soil conditions are conducive for their optimum growth, probably sometime in Spring 2026.

Eddie Kyle Slusher (Texas A&M University):

In June 2024, I transitioned from a post-doctoral research associate at the USDA-ARS in Byron, GA to a faculty position at Texas A&M AgriLife in Stephenville, TX.

Evaluation of persistent versus commercial nematode strains for management of Curculio caryae and other weevils in pecan (w/ Elson Shields, Will Harges, Jermaine D. Perier, and David Shapiro-Ilan (Published in Biological Control))

This work looked at the effects of entomopathogenic nematodes (EPNs) applied at low rates on key pecan pest, pecan weevil (Curculio caryae), and two species of weevil that are found in pecan orchards but may not be economically harmful: Fuller rose beetle (FRB) (Naupactus cervinus) and Japanese weevil (TJW) (Pseudocneorhinus bifasciatus). Entomopathogenic nematodes have previously been shown to be effective tools for pecan weevil management. However, EPNs need frequent reapplication and can be expensive to apply. Thus, there is a need to develop persistent strains of EPNs that can be applied less frequently and at lower rates. In this study, we compared two persistent strains of EPNs, NY01′ (Steinernema carpocapsae Weiser) and NY04′ (Steinernema feltiae Filipjev), against two commercial EPN strains, ScAll (S. carpocapsae) and SfSn (S. feltiae), in the lab and field. For the field study, the suppressive ability of each pair of EPNs on pecan weevil, FRB, and TJW was compared alongside a water only control. EPNs were only applied in the first year of the study (2022) and insect populations were monitored in 2022 and 2023. For the field study in Georgia, significantly fewer TJW were caught in trees treated with either nematode type in both study years. For the field study in Oklahoma, significantly fewer pecan weevils were caught in trees treated with commercial nematodes compared to the persistent nematodes and control in both study years. In lab trials, there was a lack of consistency in the survival of the four strains. The results of this study indicate that commercial nematodes can have substantial carryover across two field seasons and can be applied at a significantly lower rate and still provide pest suppression. While the commercial nematodes did not suppress pecan weevil numbers below what would be economically acceptable for growers, this does open up the possibility of applying EPNs at lower rates and at less frequent time intervals and still getting significant control. Future studies may look at using slightly higher rates to see if costs can still be lessened compared to current field costs, while getting economic control over pecan weevil. The published manuscript can be found at this link: https://www.sciencedirect.com/science/article/pii/S1049964425000155.

Effect of Different Soils on Pheromone-Enhanced Movement of Entomopathogenic Nematodes (w/ Sehrish Gulzar (lead P.I.), Fatma Kaplan, Ed Lewis, Steven Hobbs, and David Shapiro-Ilan (Published in Journal of Nematology)

This was a study done by Sehrish Gulzar (Post-doc in Dr. Shapiro-Ilan's lab) that continued on from work I was doing as post-doc in Dr. Shapiro-Ilan's lab.  In different soils, the biocontrol efficacy of Steinernema carpocapsae, Steinernema feltiae and Heterorhabditis bacteriophora in soil columns with and without pheromone exposure was tested. All nematodes were evaluated in separate PVC soil columns filled with oven dried commercial play sand and two different soils from pecan orchards in Byron, GA and Tifton, GA. Efficacy was determined by baiting the bottom section of each column with larvae of the yellow mealworm (Tenebrio molitor L.). Results indicated that pheromones enhanced EPN efficacy for all EPN species and soils tested compared to treatments without pheromones. The magnitude/extent that pheromones boosted EPN movement in all EPNs, regardless of soil type, did not differ. Soil did not affect EPN efficacy for H. bacteriophora but did affect S. carpocapsae and S. feltiae. For both S. carpocapsae and S. feltiae, efficacy was highest in the Tifton soil, followed by the Byron and commercial play sand. When comparing the efficacy of EPN species to each other, H. bacteriophora killed more bait insects exposed to soil in the bottom of the soil column than other EPNs. This suggests that pheromones can be used to enhance EPN efficacy in diverse soils. The link for Dr. Gulzar's paper can be found here: https://sciendo.com/2/v2/download/article/10.2478/jofnem-2025-0009.pdf. This manuscript received Editor's Choice recognition for Journal of Nematology. 

Key Outcomes
· Evaluated and demonstrated the potential to use entomopathogenic nematodes at a reduced and biennial application and still provide significant control of pecan weevil with additional knock-on effects against other foliar feeding weevils.
· Evaluated the interactions between soil type and pheromone exposure on EPN efficacy. 

Stefan Jaronski (Jaronski Mycological Consulting LLC):

A multi-year project optimizing applications of mycoinsecticides to citrus for management of Asian citrus psyllid (ACP) was completed (USDA APHIS, Edinburg TX, and Jaronski Mycological Consulting, Blacksburg VA). The last phase demonstrated that Beauveria bassiana strains ANT-03 and PPRI5339 could colonize to a considerable extent, but not completely, new flush on full size trees by foliar spray. Mere exposure of flush to Beauveria conidia for 24 hours, without actual colonization of leaf tissue, significantly reduced survival of adult ACP introduced onto treated leaves. The experimental methodology implicated induction of systemic resistance by the presence of conidia on the citrus leaves as the mechanism for adverse effect on the insect; actual colonization of leaves was blocked. The data support the hypothesis that effects on insects after ostensible endophytic colonization are really via induced systemic resistance. Furthermore, citrus leaves at least respond to the transient presence of Beauveria conidia on the phylloplane.

Shaohui Wu (The Ohio State University):
Toxicity of bacteria Photorhabdus luminescens (Pl) and Xenorhabdus bovienii (Xb) to pecan aphids were tested in the laboratory and field conditions. In the laboratory, 20x dilutions of both metabolites caused significant mortality of the blackmargined aphid Monellia caryella. Delayed development of aphid nymphs by metabolites was noticed. Under field tests, neither bacterial metabolite significantly reduced the number of M. caryella and black pecan aphid (Melanocallis caryaefoliae). 
To test the toxicity of metabolites to natural enemies, various life stages (egg, larva, pupa and adult) of the lady beetle, Harmonia axyridis, were treated in the field with 40x dilutions of Pl and Xb and brought to the laboratory to record insect mortality and development. The egg was the only life stage susceptible to bacterial metabolites. Eggs treated with Pl failed to hatch, but the hatch rate for Xb was not different from acetone and water controls. Mortality and development of all other life stages were unaffected by either metabolite. Multiple species of spiders, a parasitoid wasp, syrphid fly larvae, an assassin bug species, and various life stages of lady beetles and lacewings were the primary natural enemies observed during the test. Most of these species weren't found in large numbers, with high variation at the 7-d evaluation. Parasitoid wasp mummies appeared in all treatments at equivalent levels, and spiders showed up sporadically throughout all treatments. Assassin bugs were absent from acetone, and syrphid fly larvae were almost confined to the water control, but neither effect was statistically significant. Lacewing eggs were significantly more prevalent in acetone than Pl, though it didn't differ from other treatments. Overall, most natural enemies were unaffected by bacterial metabolites in the field, except for syrphid fly larvae and lacewing eggs.

Lorenzo Rossi (Texas A&M University):
In January 2025, I transitioned from the University of Florida to Texas A&M University. All ongoing research activities were successfully maintained during this transition, and I currently have an active, aligned research project housed at Texas A&M that continues my work within the objectives of S1070.

Florida Field and Microbiome Research (Completed Data Collection)
My Florida-based work generated three years of data on citrus-associated microbial communities across multiple citrus species and cover crops, including sweet orange, grapefruit, and lemon. Soil was sampled twice annually (warm and cool seasons) to capture seasonal dynamics. Microbial community characterization is complete, with all samples processed and organized for ITS (fungal) and 16S rRNA (bacterial) sequencing. These datasets provide one of the more comprehensive seasonal microbiome profiles for citrus in Florida. A manuscript synthesizing these results is currently in preparation. In parallel, we are analyzing seasonal shifts in entomopathogenic fungi (EPF) within citrus rhizosphere, with a focus on how community composition changes across cover crops, seasons, and host species (lemon, sweet orange, grapefruit). 

Greenhouse Research: Endophytic Entomopathogenic Fungi in Citrus (in collaboration with Dr. Avery)
Greenhouse experiments were conducted using grafted citrus plants (‘Valencia’ sweet orange on US-942 rootstock) to evaluate the establishment, persistence, and plant-growth effects of foliar-applied Beauveria bassiana from two commercial formulations. Plants were maintained under controlled conditions and destructively sampled at two and four months post-inoculation.

Key outcomes include:
· Successful endophytic colonization of B. bassiana, confirmed via surface sterilization and microscopy, particularly in stem and root tissues.
· Evidence that endophytic establishment persisted for up to four months post-application.
· Early growth responses (two months post-spray) indicated enhanced stem and root development in inoculated plants, with formulation-specific differences.
· Growth responses were context-dependent, diminishing over time, and influenced by greenhouse environment and nutrient availability.
These findings demonstrate that commercially available entomopathogenic fungi can establish as endophytes in grafted citrus following foliar application, supporting their potential dual role in pest suppression and plant performance.

Overall Impact
Together, this work integrates field-scale microbiome ecology with controlled greenhouse experimentation, advancing our understanding of citrus–microbe–insect interactions. The transition to Texas A&M has allowed this research to continue seamlessly but on grapes and other tree crops, with new experiments and analyses now underway that build directly on these completed datasets.

Urban and Natural Landscapes, Rangelands, and Nurseries

Albrecht M. Koppenhofer (Rutgers University):
Silicon, a beneficial plant nutrient, provides many benefits to turfgrasses, including resistance to biotic and abiotic stress. It is taken up as orthosilicic acid and deposited in cell walls and cell lumens as amorphous silica gel or phytoliths. This makes tissues abrasive and tougher and more difficult for insects to consume and digest. Feeding on silicon-supplemented plants can compromise anti-predator defenses in insects, including cellular and humoral immunity. It remains unknown how such impaired immunity affects insect susceptibility to biocontrol agents such as EPNs. Our research suggests that silicon fertilization could support plant resistance against turfgrass insects and enhance insect susceptibility to EPNs. In greenhouse experiments with white grubs (oriental beetles), silicon fertilization reduced larval weight gain but did not affect susceptibility to H. bacteriophora. However, in a field experiment, larval densities and larval weight were not significantly affected. Fertilization with silicon reduced populations of annual bluegrass weevil (ABW) larvae by around 60% in greenhouse experiments and by 50% in field experiments. However, ABW susceptibility to S. carpocapsae was not significantly affected. In greenhouse experiments with black cutworm, silicon fertilization reduced larval weight gain (36%) and increased mortality (45%) by S. carpocapsae.
Recent evidence suggests that fungicides may also impact insect pests by directly causing mortality, delaying development, disrupting immune responses, and reducing detoxification enzyme activity. Certain fungicides may enhance the efficacy of biocontrol agents, such as EPNs, by weakening insect immune systems and detoxification processes. In ongoing laboratory studies, we observed synergistic interactions between the fungicides pyraclostrobin and fluazinam and the insecticide bifenthrin and the EPN Steinernema carpocapsae in 4th instar black cutworm larvae. Similarly, we observed synergistic interactions between the fungicides pyraclostrobin and propiconazole and S. carpocapsae in non-resistant ABW adults in the lab.

Shaohui Wu (The Ohio State University):
Soil samples were collected from greens, fairways, roughs and weedy areas, representing high, medium, low and no pesticide exposures, respectively, from two golf courses in Autumn 2024 and baited with Galleria mellonella larvae to assess the impact of pesticide uses on entomopathogenic nematodes and fungi. Significantly fewer infected insects were observed in green than other areas for both nematodes and fungi. The impact was likely because high pesticide uses deprived arthropod sources for entomopathogen or directly inhibit them.

Eric Benbow (Michigan State University):
We are in the first year of a new project entitled, Understanding the Hemlock Wooly Adelgid (HWA) and Elongate Hemlock Scale (EHS) Microbiomes for Potential Management Options (Kat Yoskowitz, Deborah G. McCullough, M. Eric Benbow). The objectives of this two-year study are to characterize microbiomes of hemlock shoots (as background microbial communities), along with the internal communities of HWA and EHS across two life cycles for each species. Part of the microbiome characterization includes identifying the relative abundance of taxa uniquely, or predominately, found with HWA and EHS, comparing those microbiomes with each other and with background microbiomes on uninfested hemlock shoots. We will test the hypothesis that HWA and EHS each have unique microbiomes, including target taxa with potential symbiont importance, and that the microbiomes vary seasonally and among life stages. We have made substantial progress in 2025, sampling multiple locations in western Michigan over four time points to capture life history variation. The microbiome processing of those samples is nearly complete, and samples will be sent for sequencing in early 2026.

David Shapiro-Ilan (USDA-ARS):

Goat lice can be serious pests causing dermatitis, anemia, body weight loss and reduced productivity. Chemical insecticides can provide control, but pesticide resistance and environmental concerns indicate that alternative methods are needed. Beneficial (entomopathogenic) nematodes are tiny worms that are used as safe biopesticides to control a wide array of crop pests. These nematodes do not harm humans, other mammals, or the environment. Researchers at USDA-ARS Byron, Georgia, in cooperation with Fort Valley State University, tested five different species of beneficial nematodes for their potential to control goat lice. Results indicated that all nematodes tested can kill goat lice and two species (called Steinernema riobrave and Steinernema carpocapsae) were the most effective. The findings provide a new direction to explore for safe and effective control of goat lice. [Shapiro-Ilan and Sehrish Gulzar (USDA-ARS), Tom Terrill (Fort Valley State University)].

Navneet Kaur (Oregon State University):
We conducted integrated research to evaluate biologically based pest management strategies for grass seed production systems in western Oregon, focusing on winter cutworm (Noctua pronuba) and soil dwelling insect pests. Controlled no choice greenhouse experiments assessed the role of Epichloe endophytes in mediating resistance to winter cutworm in tall fescue (Schedonorus arundinaceus) and perennial ryegrass (Lolium perenne) cultivars with variable expected endophyte infection levels, measuring insect survival, weight gain, feeding damage, and host biomass at multiple time points. Across two trials, Epichloe infection did not consistently influence winter cutworm survival or growth, and observed differences in feeding damage were largely attributable to cultivar specific traits rather than endophyte levels, highlighting the complexity of grass endophyte insect interactions (Intasin et al., in preparation for Environmental Entomology submission in early 2026). In parallel, a regional survey of commercial grass seed fields in western Oregon identified multiple native or naturalized entomopathogenic nematode strains using standard insect baiting methods, indicating the presence of locally adapted biological control agents with potential for managing soil and thatch dwelling pests. Together, these projects provide foundational knowledge for integrating host plant traits and biological control agents into sustainable integrated pest management programs for Oregon grass seed systems, while informing future field-based evaluations and grower relevant recommendations.

Ann Hajek (Cornell University): 

Asian Longhorned Beetle: An invited review paper was written, describing and evaluating our knowledge about Asian longhorned beetle pathogens and their potential use in Biological Control. This paper was part of a special issue of Environmental Entomology.
 
Spotted Lanternfly: A paper was written describing an epizootic in a spotted lanternfly population caused by the fungal pathogen Batkoa major. 
A paper was published presenting results of studies with Batkoa major and spotted lanternfly adults to compare infections when spores were applied to the wings (as would occur when spraying adults) or to the surface on which adults were standing. Levels of infection were much greater when spores were applied to tree bark on which adults were standing. 
 
Japanese beetles: Japanese beetle adults were sampled across New York State, from Long Island to Lake Erie, to determine whether the microsporidian pathogen Ovavesicula popilliae was present. We know it is present on Long Island, where Japanese beetle populations have declined severely, as is characteristic of areas where this pathogen is well established. Japanese beetles are huge problems in turf and ornamentals and grapes in much of New York, and these samples will be our first attempt to understand the present distribution of this pathogen throughout New York State, with the potential for introducing it to areas where it does not occur in the future.  

Byron Adams (Brigham Young University)

Although my research program has gradually moved away from direct applications of microbial control in agricultural systems, it remains closely aligned with the foundational ecological and mechanistic questions that underlie much of the work represented in our group.  My recent work has focused on understanding how soil microbial and nematode communities respond to environmental gradients, disturbance, and long-term change, particularly in extreme and low-diversity systems; essentially, the ecological rules that govern host–microbe interactions, persistence, and functional resilience.
Over the past year, my group has published several studies that speak directly to themes central to S1070, including microbial and nematode community structure, functional responses to abiotic stress, and the ecological constraints that shape host–microbe interactions.  This includes work using large-scale metagenomic datasets to characterize soil eukaryotic diversity and its environmental drivers, studies examining microbial functional capacity and antibiotic production in extreme soils, and analyses of how climate history and hydrologic variability structure nematode and microbial communities.  Together, these efforts provide a broader ecological framework for understanding why and when microbial and nematode-based biocontrol strategies succeed or fail, particularly under variable environmental conditions.
Many of the same mechanisms that govern microbial persistence, dispersal, and interactions in polar or arid soils also underlie the performance of entomopathogenic nematodes, bacteria, and fungi in agricultural ecosystems. I value the continued connection to this group and appreciate the opportunity to contribute ecological context, comparative perspectives, and conceptual grounding that may help inform applied efforts in microbial control moving forward.


Discussion:
Shaohui Wu formally notified the working group of her intent to relinquish her position as Chair, nominating Eric Clifton, the current Vice-Chair, as her successor. Pasco Avery was promoted from Member-at-Large to Vice-Chair, and Lorenzo Rossi was promoted from Secretary to Member-at-Large. The working group unanimously endorsed this transition. Matthew Brown was nominated as Secretary.
A discussion on potential collaboration opportunities was made. Proposed interest of research may target red-headed flea beetle, white grubs, fall armyworm, wireworms and/or fungus gnats. A Zoom meeting will be required for further collaborative project discussion among interested parties. 
The theme for the next ESA symposium was discussed, with a tentative title of “Bridging the science of microbial control with practical use”, targeting formulation and application strategies for end-users.
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