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The purpose of this multistate project is to provide a framework for researchers at land-grant universities and collaborating institutions to work together on pressing problems in pest and pollinator management. Its shared goals bring together researchers working in different agricultural systems and funding environments. The group meets annually to share findings, establish collaborations, develop tools and proposals, and write collaborative papers. During this reporting period, members advanced research on semiochemical pest management, plant defenses, soil microbiomes, and pollinator health, and published results from coordinated multistate experiments.
Participants
In-person members and postdoctoral scholars: Chris Jefferis (University of Nevada, Reno); Christelle Guedot (University of Wisconsin); Cesar Rodriguez-Saona (Rutgers University); Anurag Agrawal (Cornell University); Katja Poveda (Cornell University); Jennifer Thaler (Cornell University); Monica Kersch-Becker (Pennsylvania State University); Yahel Ben-Zvi (Rutgers University); Andre Kessler (Cornell University); Lynn Adler (University of Massachusetts Amherst); Christophe Duplais (Cornell University); Scott McArt (Cornell University); Hany Dweck (University of Connecticut); Angel Helms (Texas A&M University); Sara Hermann (Pennsylvania State University); Jared Ali (Pennsylvania State University).
Virtual members and postdoctoral scholars: Yolanda Chen (University of Vermont); Andrei Alyokhin (University of Maine); Ikponmwosa Egbon (University of Maine); Keyan Zhu-Salzman (Texas A&M University); Monique Rivera (Cornell University).
Brief summary of minutes of the annual meeting
The June 21, 2026 meeting had three primary objectives: introduce new members and share ongoing research, discuss current and prospective group collaborations, and consider the direction of the renewed project, particularly the creation of an advisory panel. The group discussed how an advisory panel could help evaluate project relevance, identify research priorities, and improve communication of findings to stakeholders.
Members first discussed the purpose and composition of an advisory panel. Six members then presented research findings. The meeting concluded with updates on collaborative projects and discussion of next steps, including expanded trials of methyl salicylate and its potential combination with deterrents.
Accomplishments
PredaLure collaboration
The group published its coordinated evaluation of methyl salicylate (MeSA), the active component of PredaLure, in the Journal of Applied Entomology on June 4, 2026 (Ben-Zvi et al. 2026). The study compared MeSA-baited and unbaited traps in seven annual and perennial cropping systems across New York, Pennsylvania, Virginia, and New Jersey. Hoverflies were attracted to MeSA in perennial crops, demonstrating that responses depend on cropping system and natural enemy identity. At the annual meeting, members discussed expanding the scale of field trials and testing MeSA in combination with deterrents such as garlic or capsaicin.
Meta-analysis collaboration
The group also discussed its collaborative meta-analysis project on natural enemy responses to herbivore-induced plant volatiles. This effort will be led by Dr. Sara Hermann and Dr. Cesar Rodriguez-Saona. There are plans to recruit a sub-group for this effort led by Dr. Hermann (PennState), Dr. Rodriguez-Saona (Rutgers), and Dr. Thaler (Cornell). 
Advisory panel development
Members discussed forming a small advisory panel with expertise broad enough to address the group’s diverse crops and research systems. Desired perspectives included agricultural production, registration and manufacturing of new management products, and communication of research findings. Agricultural Experiment Station directors and IPM Center representatives were identified as useful contacts for connecting the group’s work with stakeholder needs and promoting practical applications. Discussion focused on the panel’s purpose and composition.
Outputs
Research advances and related activities reported by participating investigators during the reporting period are summarized below.
Research advances and collaborations
Agrawal (Cornell University). The Agrawal group conducted trials in New York and Pennsylvania showing that spotted lanternflies typically died after feeding on milkweeds, supporting community science observations of dead lanternflies near these plants. This work involved Sara Hermann and collaborators at Pennsylvania State University.
Ahn (Mississippi State University). The Ahn group demonstrated RNA interference (RNAi) knockdown of UDP-glycosyltransferase genes involved in gossypol metabolism in Helicoverpa zea, clarifying their roles in detoxification of host-plant chemicals. The group developed an RNAi approach targeting lineage-specific synonymous constraint elements within recently duplicated detoxification genes. CRISPR-mediated mutagenesis generated moth lines with greater susceptibility to insecticides. Collaboration with Christophe Duplais and colleagues on gossypol detoxification analysis continued, with a manuscript in preparation.
Alyokhin (University of Maine). The Alyokhin group identified two botanical extracts with antifeedant activity against Colorado potato beetle, including extracts of Garcinia kola and Vernonia amygdalina. Field trials confirmed the efficacy of ledprona, a sprayable RNAi insecticide, against this pest. The group also collaborated on an updated Colorado potato beetle pest profile for the Journal of Integrated Pest Management.
Casteel (Cornell University). The Casteel group measured pH in 85 soil samples to examine associations between soil acidity and bacterial and fungal microbiome composition. Sampling expanded to additional New York farms through collaborations with Andre Kessler and DiTommaso, and to Pennsylvania farms through Jared Ali. Planned DNA extraction, microbiome sequencing, and model evaluation will use these samples over the next two years. Collaborations examined how cover crops, variation in soil management, and pesticide seed treatments affect corn soil microbiomes and plant resilience. These collaborations led to a USDA Organic Agriculture Research and Extension Initiative proposal requesting $3 million, with collaborative papers planned. The group also began a book chapter on insect-suppressive soil microbiomes; its outline was approved and submission is scheduled for March 30, 2027. Published work showed that cereal rye and canola cover crops reduced herbivore damage in dry beans (Economos et al. 2026).
Chen (University of Vermont). The Chen group began analyzing data showing significant effects of sublethal imidacloprid exposure on DNA methylation. Work associated with the 2022–2025 Hatch project also identified effects of insecticide exposure on chromatin function. New collaborations involved Jackie Lebenzon at the University of Calgary, Peter Karssemejer and Nina Fatouros at Wageningen University, and Alison Ravenscraft at the University of Texas at Arlington. The group reported these outputs from its prior Hatch project while beginning the first year of its 2025–2028 project.
Karban (University of California, Davis). The Karban group found evidence that plant chemistry influences plant–herbivore interactions in serpentine soils and studied environmental drivers of Arctia virginalis caterpillar populations. Induced resistance in sagebrush was strongest when the receiver plant’s chemotype matched those of signal-emitting plants and its long-term neighbors, suggesting that prior chemical environments may prime plant responses. A new collaboration with Vincent Pan examines when and why induced resistance can improve plant fitness and yield.
Kersch-Becker (Pennsylvania State University). The Kersch-Becker group found that jasmonic acid and salicylic acid signaling can have distinct, sometimes contrasting effects on herbivores, natural enemies, and plant fitness, depending on ecological context and herbivore life stage. Drought altered plant volatile emissions and trophic interactions, with potential to weaken natural enemy-mediated pest suppression. The group contributed to the multistate MeSA study and published work on plant defense mixtures, aphid nutritional quality, and sublethal neonicotinoid effects.
Kessler (Cornell University). The Kessler group identified intercrop-specific changes in maize secondary metabolism associated with resistance to herbivorous pests. Intercrop-induced resistance involved both aboveground volatile signals and belowground plant–soil feedbacks. These findings identify plant-to-plant interactions as a mechanism of associational resistance that can inform functional intercropping for pest management. Collaboration with Matthew Ryan combined pest and weed management objectives in intercropping research.

Rivera (Cornell University) The Rivera group continued research on the chemical ecology of ambrosia beetles as pests of apple. During this time, Rivera worked with Jason Londo (Horticulture, Cornell University) to explore changes in volatile signature when exposed to winter cold-stress and also, explored the use of verbenone as an in-field ambrosia beetle repellent in apple across New York, Pennsylvania, and Ohio with collaborators (Tobin et al. 2026). 
Rodriguez-Saona (Rutgers University). The Rodriguez-Saona group continued research on how crop domestication influences plant–insect interactions and on the discovery and development of repellents for spotted-wing drosophila. Collaborative publications addressed parasitoid behavior, natural enemy responses to MeSA from field to landscape scales, interactions among nutrients, phytoplasmas and herbivores, and behavioral management tools for berry production. The group coordinated and contributed to the multistate PredaLure evaluation.
Stout (Louisiana State University). The Stout group used rice mutants deficient in silicon uptake to characterize relationships among silicon, insect resistance, volatile emissions, gene expression, and induced defenses. Researchers characterized rice panicle volatiles at three developmental stages and investigated associated rice stink bug behavior. Additional work examined chronic root injury and nutrient uptake in rice, and the effects of injury type and mycorrhizal amendments on maize resistance and tolerance to armyworm feeding. Collaboration included Rabi Musa in LSU Chemistry.
Thaler (Cornell University). The Thaler group published results from a prior multistate project showing that a predator pheromone increased potato yield through plant and prey responses (Martinez et al. 2025). The group also contributed to the collaborative MeSA study. Additional potato field experiments examined predator pheromone effects on pest and beneficial insect communities and identified Colorado potato beetle as the principal target.
Vannette (University of California, Davis). The Vannette group investigated the comparative chemistry of floral nectar and bee-associated materials. Publications and a preprint addressed bee-associated Streptomyces, yeast effects on bumble bee development, pollen diet and bee provision microbiomes, variation in pesticide sensitivity, nectar peroxide, and chemical factors affecting microbial growth in nectar. Related work screened symbiotic Streptomyces for antifungal activity and biosynthetic potential.
Weber (USDA Agricultural Research Service, Beltsville). The Weber group collaborated on striped cucumber beetle pheromones, additional attractants, and trapping or trap-cropping approaches for cucurbits. Publications addressed a multicomponent attract-and-kill system and indole enhancement of beetle responses to aggregation pheromone without attracting pollinators. A collaboration among USDA-ARS, Rutgers University, and New Hampshire Community Supported Research developed reviews of behavioral control commercialization. One manuscript was submitted during the reporting period and accepted in July 2026; a more detailed review remained in preparation.
Yang (University of California, Davis). The Yang group contributed to a survey of pesticide residues on milkweed at 10 unmanaged sites to examine spatial and seasonal exposure risks. Collaborators included Matt Forister and postdoctoral scholar Angie Lenard at the University of Nevada, Reno. The group also completed a study showing that aphid honeydew reduced soil nitrogen and increased host plant growth; the paper was accepted on June 24, 2026 and published in July (Yang et al. 2026).
Extension and professional dissemination
The Alyokhin group shared findings at an Aroostook Research Farm field day. Professional presentations addressed practical use of ledprona and behavioral effects of Garcinia kola at the 2025 Entomological Society of America meeting in Portland, Oregon; RNAi insecticides at the 2026 chemical ecology multistate meeting in Ithaca; and ledprona field performance at the Ninth Molecular Insect Science Conference in Kuala Lumpur. The Ahn group gave two presentations at the November 2025 Entomological Society of America meeting.
The Casteel group reported three presentations at the International Society of Chemical Ecology meeting in Ithaca, a presentation at the University of Montana, and a presentation at the International Hemipteran Plant Interactions and MicroVec meeting. An additional Entomological Society of America presentation was listed as planned. Weber presented “Adventures with Vegetable Pests: Behavior, Biocontrol, and Semiochemicals” at the Entomological Society of Washington’s January 2025 meeting; a recording is available at https://www.youtube.com/watch?v=lBTPkM-o5yo.
The Kersch-Becker group reported editorial recognition for its review of sublethal neonicotinoid effects and for its article on salicylate defenses, aphid nutritional quality, and predator consumption. Bijay Subedi received the 2025 Ecological Entomology Best Article by an Early Career Entomologist Prize for the latter paper.
The Rivera group presented the ambrosia beetle repellent work to over 200 apple and tree fruit growers between western and eastern New York as well as New Jersey in 2025-2026. 
Training and professional development
Investigators reported training undergraduate and graduate students and postdoctoral scholars in project-related research. Counts below represent reported training involvement by lab; shared or cross-lab mentoring may include the same person more than once.
	Investigator
	Undergraduate
students
	Graduate
students
	Postdoctoral
scholars

	Agrawal
	—
	1
	—

	Ahn
	4
	3
	—

	Alyokhin
	5
	—
	1

	Casteel
	2
	1
	2

	Chen
	—
	1
	—

	Karban
	1
	4
	—

	Kersch-Becker
	6
	4
	1

	Kessler
	6
	3
	—

	Rivera
	0
	1
	1

	Rodriguez-Saona
	1
	2
	2

	Stout
	—
	1
	—

	Thaler
	6
	3
	—

	Vannette
	2
	2
	—

	Weber
	2
	—
	1

	Yang
	6
	3
	1

	Reported total
	41
	28
	8



Related funding and proposal development
The Kessler group reported support through New York State Integrated Pest Management’s Bioeconomy and Neonicotinoids Implementation activity. The Chen group reported a 2026 USDA Potato Research Program award. Vannette reported $25,000 for screening symbiotic Streptomyces for antifungal activity and biosynthetic potential.
Rodriguez-Saona reported a $100,000 New Jersey portion of the 2025–2028 USDA NIFA 1890 Institution Teaching, Research, and Extension Capacity Building project “Developing and Implementing Green Pesticides to Monitor and Manage the Invasive Spotted-wing Drosophila (SWD) in Berry Production.” The team includes S. Zebelo as project director, T. Tolosa, N. Dixit, and Rodriguez-Saona as Rutgers co-project director. Kersch-Becker reported related support from NSF CAREER, USDA Crop Protection and Pest Management, and the Pennsylvania Department of Agriculture, identifying these awards as related to the topic rather than multistate projects.
Casteel and collaborators submitted a USDA Organic Agriculture Research and Extension Initiative proposal requesting $3 million. The submission arose from collaborations examining cover crops, soil management, and soil microbiomes; it was reported as a proposal rather than an award. 
Rivera and collaborators submitted a USDA Specialty Crop Research Initiative Coordinated Agricultural Project proposal requesting $6.5 million. The submission arose from collaborations related to ambrosia beetles. Preliminary data funded by the NE2001 was used in the proposal. 
The Yang group prepared and submitted its proposal on butterfly phenological shifts and pesticide exposure between January 2025 and June 2026. The group subsequently reported a $180,000 California Department of Pesticide Regulation contract titled “Quantifying the Impact of Phenological Shifts in Butterfly Communities on Pesticide Exposure,” with an August 2026 project start.
Milestones
The group completed a major collaborative milestone with publication of the multistate MeSA study and used its findings to identify priorities for expanded field testing. Members defined the desired expertise and purpose of a prospective advisory panel. Individual programs advanced field-tested behavioral management approaches, characterized plant defense and detoxification mechanisms, expanded soil microbiome sampling, published research findings, and developed new collaborative proposals. Planned activities include larger-scale MeSA trials, testing combinations with deterrents, continued microbiome sequencing and model evaluation, and completion of collaborative manuscripts.
Impact Statement
The project produced information that can improve the design and targeting of pest management practices. Coordinated, multi-state MeSA trials identified crop-dependent attraction of natural enemies, providing a basis for selecting settings in which these lures merit further evaluation. Other member studies advanced predator pheromones, botanical antifeedants, RNAi insecticides, intercropping, and soil-mediated plant defenses. Research on pesticide exposure, floral chemistry, and bee-associated microbes contributed to understanding factors that affect pollinator health.
Multistate connections supported shared experiments and new collaborations across institutions, including expanded soil sampling and joint proposal development. Results reached scientific and agricultural audiences through publications, professional presentations, and a farm field day. Training involved undergraduate and graduate students and postdoctoral scholars across participating programs. These activities increased research capacity and established practical directions for further testing and stakeholder engagement.
Publications
Published articles, accepted manuscripts, and a preprint are listed below. Papers first published after June 2026 are identified separately, except for the Yang et al. paper, which was accepted within the reporting period.
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