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2026 APS NORTH CENTRAL DIVISION MEETING

Agenda

WEDNESDAY, JUNE 10 - RESEARCH TOUR AND WORKSHOPS

8:30 a.m. Board Bus

8:45 a.m. Agronomy Farm Stop
Precision Planter and Sprayer
Potato Breeding and Pathology

9:30 a.m. Transition Time
9:45 a.m. Plant Pathology Farm

Fruit Research: Hops, Blueberries, Tree Fruit, Nuts (East Farm)
Soybean, Corn, Wheat, Dry Bean and Grapes (West Farm)

11:00 a.m. Transition Time
11:15 a.m. MSU Pollinator Center Tour
11:45 p.m. New MSU Dairy Cattle Teaching & Research Center Tour and Lunch
12:45 p.m. Transition Time
1:00 p.m. Al For Plant Health: Al History, Ethics and Data Workflows
Ron Southwick, MSU
2:30 p.m. Lab Tours or Workshops

Tours of MPS Lab, Growth Chamber Facilities, Greenhouse, and NPDN Hub Diagnostic Lab
CV’s 101 Workshop - Maddi Shires, SDSU; Mercedes Diaz, Bayer; and Mikaela Breunig, Bayer

4:00 p.m. Welcome Reception at MPS Atrium (Everyone Welcome)

THURSDAY, JUNE 11 - PROGRAM PRESENTATIONS (KELLOGG CENTER - BIG TEN A)

7:30 a.m. Light Refreshments

8:00 a.m. NC APS Welcome | Announce Plant Disease Competition
8:05 a.m. MSU Plant Pathology: Connections and a Little History
Dr. Ray Hammerschmidt, MSU (Retired)
8:30 a.m. Changing Weather Patterns
Dr. Jeff Andresen, MSU
9:00 a.m. Selected Abstracts for Post-Docs

9:00 a.m. - In vitro and field evaluation of chemical and biological products for chestnut brown rot control (caused by
Gnomoniopsis smithogilvyi) in Michigan - Giorgia Bastianelli

9:12 a.m. - Enhancing Fungicide Sensitivity Monitoring of Fusarium graminearum through YOLO-Based Automated Growth
Quantification and Media Optimization - Sunkyu Choi

9:24 a.m. - Tracking fungicide use in blueberries across the United States, 1991-2023 - Luisa Parrado Guevara

9:36 a.m. - First detection of Fusarium oxysporum f. sp. apii Race 4 causing celery meltdown in Michigan - Soumya Moonjely

9:48 a.m. - Regional and field-scale population structure and mating strategies of Alternaria brassicicola in cole crops
(Brassica spp.) - Roy Davis

10:00 a.m. - Spray-Induced Gene Silencing Suppresses Gene Expression and Growth of the fruit-rot pathogen Colletotrichum
fioriniae - Shay Szymanski

10:12 a.m. - Genomic structural variants of Sclerotinia sclerotiorum Lib de Bary isolates contrasting for disease
aggressiveness - Ram Neupane
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3:00 p.m.

4:00 p.m.
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Agenda

Selected Abstracts for Graduate Students

10:24 a.m. - Temporal evolution of FRAC 11 fungicide resistance in Colletotrichum fioriniae populations from Michigan
highbush blueberry (1999-2024) - Adam Adaskaveg

10:36 a.m. - Population structure, gene prediction, and secondary metabolite diversity of the potato black dot pathogen,
Colletotrichum coccodes - Riley Eisenbraun

10:48 a.m. - Optimizing fungicide applications for tar spot and southern rust in Missouri corn production - Hailey Emanuel

11:00 a.m. - Beyond Symptomes: discrete decision windows govern SDHI seed treatment efficacy in soybean sudden death
syndrome - Ryan Hamilton

11:12 a.m. - Assessment of fungicide use for managing deoxynivalenol and ear rot on silage corn in Wisconsin using a meta-
analytic approach - Lucia Hyzer

11:24 a.m. - Developing and evaluating molecular diagnostic tools, real rime gPCR and recombinase polymerase amplification
assay for detecting Heterodera glycines - Nabina Karki

11:36 a.m. - Evaluation of Commercial Biocontrol Products Performance for Managing Soilborne Pathogens in North Dakota
Soybean Fields - Madeeha Matloob

Lunch at Brody Hall
Located across the street from the hotel - 241 W Brody Rd, East Lansing, Ml 48825

Selected Abstracts for Graduate Students

1:00 p.m. - Development and Validation of a PCR Assay for Xylaria necrophora from Soybean - Qiurong Fan

1:12 p.m. - Prevalence and genetic diversity of Wheat streak mosaic virus-complex and viral like diseases in South Dakota
wheat fields - Anna Lagerhausen

1:24 p.m. - Soft Winter Wheat Virus Survey and Screening of Germplasm - Keeley Satterfield

1:36 p.m. - Assessing the impact of soybean cyst nematode on dry bean yield and growth under field conditions - Dalvir Singh

1:48 p.m. - Exploring mobile genetic elements and virulence in the Prunus pathogen Pseudomonas syringae pv.
morsprunorum R1- Sophia Liberto

2:00 p.m. Theoretical framework and functional characterization of small RNA regulatory networks in Erwinia
amylovora - Elise Straub

What'’s that Disease Quiz?

Lightning Talks

3:00 p.m. - Species Associated with Fusarium Head Blight in United States Grain Growing Regions in 2021-2025 -
Gloria Baker

3:04 p.m. - Diversity of Soilborne Fusarium Associated with Bean Root Rot in Michigan - Irene Blanco-Casallas

3:08 p.m. - Can humic acid and chitosan additives control corn diseases as effectively as standard fungicides in central
Indiana? - Mariela Ferndndez-Campos

3:12 p.m. - Biosynthetic Gene Clusters Suggest Contrasting Ecological Strategies Among Clonostachys rosea and Fusarium
virguliforme - Kristen Kater

3:16 p.m. - Comparison of Soil Infestation Methods for Phytophthora sojae - Keely McQuain

3:20 p.m. - Evaluating Biological Control Agents for Reducing Survival and Viability of Sclerotinia sclerotiorum Sclerotia
Across Soil Depths and Time - Amit Sharma

3:24 p.m. - First Report of Red Crown Rot Caused by Calonectria ilicicola and Its Effects on Soybean Yield Components in
Ohio - Ligia Calderon-Delgado

3:28 p.m. - Identification and Functional Characterization of Puccinia graminis f. sp. tritici Effectors Targeting the Rpg5
Integrated Kinase Domain in Barley - Israel Akinlabi

3:32 p.m. - Pathogens in an Endophyte World: The Presence of a Phytotoxin Biosynthetic Gene Cluster Reflects Host-
Association Strategy in Xylaria Genera - Annabella Lyndon

3:36 p.m. - Ralstonia pseudosolanacearum uses RprR to orchestrate bacterial fitness in response to host-induced stress -
Bridget O’Banion

3:40 p.m. - Mapping of Bacterial leaf streak (BLS) resistance in barley through Integrative GWAS and Haplotyping -
Thamaraikannan Sivakumar

3:48 p.m. - Sulfur as a Tool Against Sudden Death Syndrome of Soybean - Emily Duncan

3:52 p.m. - Evaluation and Optimization of Crude DNA Extraction Methods for the Molecular Assays of Calonectria
ilicicola - Krishna Raj Pandey

3:56 p.m. - Diversity, pathogenicity and geographical distribution of root-associated Fusarium spp. in Nebraska soybeans -
Kelvin Muchiri

Break

Poster Presentations Odd numbers from 4:15-5:15 p.m.; Even numbers from 5:15-6:15 p.m.
Strolling Dinner, Poster Presentations Continue and Networking Reception

APS Update

Carolee Bull, APS President

Award Presentations
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Agenda
FRIDAY, JUNE 12 - BUSINESS MEETING
7:30 a.m. Breakfast from Dining Hall
8:00 a.m. Business Meeting
12:00 p.m. Business Meeting Adjourns

Meeting Sponsors
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Session Descriptions and Speakers

WEDNESDAY SESSIONS
Al For Plant Health: Al History, Ethics and Data Workflows
Ron Southwick, MSU

A practical introduction to Al and large language models, focused on
ethical use, prompt design, and real world applications for research
and academic work.

Ronald Southwick serves as the Manager of the Center for
Instructional and Research Technology (CIRT) in the College
of Agriculture and Natural Resources at Michigan State
University (MSU). With over 34 years at MSU, his career has
spanned roles as a molecular biologist, researcher, and IT
specialist, reflecting a longstanding commitment to supporting science
through evolving technologies. His work focuses on research support,
bioinformatics, and helping faculty, staff, and students effectively
integrate emerging technologies into teaching and research. He is
particularly interested in making complex tools accessible and practical
within academic environments. In addition to his university work, Ron
serves on the Board of Directors for an Olympic National Governing
Body. He is also a member of Team USA, representing his country as
a world-class athlete. He brings a perspective shaped by both
scientific inquiry and disciplined practice to his work and presentations.

CV’S 101 WORKSHOP
Maddi Shires, South Dakota State University, Mercedes Diaz and
Mikaela Breunig, Bayer Crop Science

The curriculum vitae (CV) is essential to every job application, but

its format and organization can vary significantly depending on the
position. Whether you're pursuing a career in academia, industry, or
government, a professionally crafted CV is crucial. This workshop
provides educators with comprehensive materials to assist students
and early career professionals in creating and customizing CVs tailored
to different position types. Break-out sessions will offer opportunities
for small group discussions and hands-on activities.

https://www.apsnet.org/careers/careersinplantpathology/
Careersl101/Pages/default.aspx

Dr. Maddi Shires is an Assistant Professor and Extension
i Plant Pathology Specialist at South Dakota State University.
i~ She s also currently serving as the NC-APS Past President.
< N She has been involved with the Careers 101 workshop

- program as both a student and a professor and part of the
APS committee for about a year.

Dr. Mercedes Diaz Arias is the North America Crop
Protection Technical Lead at Bayer Crop Science,
supporting the development, positioning, and launch of
fungicide and insecticide solutions across row crops. She
collaborates across research, development, and commercial

teams to advance technical strategies and deliver practical disease
management insights. With over a decade of experience in plant
pathology, she has contributed to fungicides, nematicides, biologicals,
and resistance traits. Originally from Costa Rica, she holds degrees in
Agronomy and Biotechnology, an M.S. in Crop Protection, and a Ph.D.
in Plant Pathology from lowa State University.

Dr. Mikaela Breunig is a Senior Scientist in Bayer Crop
Science’s Global Breeding organization, specializing in
disease epidemiology, fungal pathology, and disease
phenotyping. Mikaela partners with growers, product
managers, and plant breeders to define industry needs and
accelerate the development of disease tolerant wheat and corn
varieties. Mikaela received her her undergraduate degree in plant
pathology along with a certificate in agricultural business from the
University of Wisconsin—-Madison and her Ph.D. in plant pathology
from Michigan State University, under the guidance of Dr. Martin
Chilvers.

THURSDAY SESSIONS

MSU PLANT PATHOLOGY: CONNECTIONS AND A LITTLE
HISTORY

Dr. Ray Hammerschmidt, MSU (Retired)

This session takes a look at the history and impact of plant pathology
at Michigan State University, starting with early pioneers like Beal

and some of the first fungicide trials on campus. We'll highlight key
moments in research, Extension, and diagnostics, along with MSU’s
role in regional collaborations and leadership within APS and Project
GREEEN. The session aims to connect past and present.

Ray Hammerschmidt is Professor Emeritus of Plant
Pathology at MSU. He earned a BS in biochemistry and an
MS in plant pathology from Purdue University, studying

| anthracnose resistance in corn, and a PhD from the

- University of Kentucky on induced resistance in cucumber.
He also researched terpenoid accumulation in tobacco. Joining MSU in
1980, he became a full professor in 1991. His work focused on
mechanisms of disease and induced resistance across multiple
host-pathogen systems, including collaboration with the MSU potato
breeding program. He taught undergraduate and graduate courses
and mentored 25 graduate students and 10 postdocs. He held
leadership roles including department chair, interim director of MSU
Extension, and advisor to Project GREEEN. He also led major
diagnostic networks and received numerous honors, including APS
Fellow and the NPDN Lifetime Achievement Award.

G\

CHANGING WEATHER PATTERNS
Dr. Jeff Andresen, MSU

Weather and climate are among the most influential—and least
controllable—factors affecting agricultural production. In this
presentation, Michigan State Climatologist Jeff Andresen will explore
recent and projected climate trends, including changes in temperature,
precipitation patterns, and extreme weather events. Special emphasis
will be placed on the implications for plant health and disease
management, including how changing environmental conditions

may alter pathogen development, disease pressure, and crop risk.
Participants will gain insight into the challenges and opportunities
facing agriculture in a changing climate and learn how weather-based
tools and decision-support systems can help improve resilience and
management strategies for the future.

Jeff Andresen is Professor of meteorology/climatology with
MSU’s Department of Geography, Extension Specialist with
MSU Extension, and the State Climatologist for Michigan. He
holds a B.S. degree from Northern lllinois University in
meteorology and M.S. and Ph.D. degrees from Purdue
University in agricultural meteorology/climatology. Previously, he
worked with the National Weather Service and with the USDA’s
World Agricultural Outlook Board. He currently serves as director of
Michigan’s Enviro-weather information system which supports
agricultural pest and production management related decision-making
across the state and as an extension specialist maintaining an active
outreach program including dissemination of weather and climate data
and related information to the general public and continuing education
activities. His research has focused on the influence of weather and
climate on agriculture, both in the USA and in international production
area, including climatological trends and potential impacts, crop
simulation modeling, agricultural irrigation, impacts associated with
potential future changes in climate, weather and risk management,
and the influence of land use changes on regional climate.
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Oral Presentations

IN VITRO AND FIELD EVALUATION OF CHEMICAL AND BIOLOGICAL PRODUCTS FOR CHESTNUT BROWN ROT CONTROL (CAUSED
BY GNOMONIOPSIS SMITHOGILVYI) IN MICHIGAN

Dr. Giorgia Bastianellil, Mario Mandujano2, Mr. Cory A. Outwater3, Kerri Neugebauer2 and Dr. Timothy D. Miles2, (1)Michigan State Univ, East
Lansing, MI, (2)Michigan State University, East Lansing, Ml, (3)Michigan State University, Williamston, M/

The chestnut brown rot (CBR) fungus, Gnomoniopsis smithogilvyi, is the main cause responsible for the decay of chestnuts all over the world.
The pathogen infects the flowers in the field, with symptoms affecting nut quality at harvest time and during storage. For this reason, orchard
management and fungicide applications are crucial factors to prevent infection in flowers and later in kernels. Michigan is the leading producer of
commercial chestnuts in the USA. After the first isolation of the pathogen in 2016, CBR was identified in 80% of Michigan orchards. This study
aims to compare the efficacy of different fungicides and biofungicides for the inhibition of G. smithogilvyi. For the in vitro assay, 15 products

in different FRAC groups were tested for fungicide activity against mycelium radial growth and spore germination. In the EC50 evaluation,
Inspire Super (Difenoconazole 8%+Cyprodinil 24%) had the highest fungicidal activity, followed by Tilt (Propiconazole 42%) and Cevya
(Mefentrifluconazole 35%). For the field trials, fungicide applications with 6 different products were conducted for two consecutive years (2023-
2024), with 2 and 4 applications between bloom and harvest. Sysstem Zn (zinc phosphonate 8%) was the most effective treatment based on
gPCR assay for the pathogen detection, followed by Inspire Super and Tilt. These results will help the Michigan chestnut industry in preventing
pre-harvest CBR spread and will encourage the rotation of fungicides.

ENHANCING FUNGICIDE SENSITIVITY MONITORING OF FUSARIUM GRAMINEARUM THROUGH YOLO-BASED AUTOMATED
GROWTH QUANTIFICATION AND MEDIA OPTIMIZATION

Dr. Sunkyu Choil, Gloria A. Baker2, Dr. Martin Chilversl, Dr. Alyssa K. Betts3, Dr. Jessica Cooper3, Dr. Rawnaq Chowdhury4, Dr. Briana
Whitaker5s, Dr. Darcy E. P. Telenko6, Dr. Ruth Dill-Macky7, Dr. Andrew J. Friskop8, Stephen N. Wegulo9, Dr. Madalyn Shires10, Dr. Nidhi
Rawat1l, Dr. Maira R. Duffeck12, Dr. Alyssa A. Collins13, Prof. Gary C. Bergstromi4, Dr. Mandy Bish15 and Dr. Guy Boyd Padgett16, (1)Michigan
State University, East Lansing, Ml, (2)Michigan State University, Lansing, MI, (3)University of Delaware, Newark, DE, (4)USDA-ARS, Pocatello,
ID, (5)USDA-ARS, Pecria, IL, (6)Purdue University, West Lafayette, IN, (7)University of Minnesota, St Paul, MN, (8)North Dakota State
University, Fargo, ND, (9)Department of Plant Pathology, University of Nebraska-Lincoln, Lincoln, NE, (10)South Dakota State University,
Brookings, SD, (17)University of Maryland College Park, College Park, MD, (12)Oklahoma State Univ, Stillwater, OK, (13)Penn State University,
Manheim, PA, (14)Cornell University, Ithaca, NY, (15)University of Missouri, Columbia, MO, (16)Louisiana State University, Alexanadria, LA

Fusarium graminearum, the primary causal agent of Fusarium head blight (FHB), poses significant threats to global cereal production due to
yield loss and mycotoxin contamination. Effective management relies on fungicides, necessitating high-throughput monitoring of fungicide
sensitivity. In this study, we developed and compared two automated image-analysis pipelines, a zero-shot approach using the Segment
Anything Model (SAM) and a supervised approach using YOLOV11-seg, to quantify mycelial growth for half-maximal effective concentration
(EC50) determination. Validation against manual measurements showed that while SAM achieved high precision for small colonies, it exhibited
recognition instability (< 50%) as mycelia approached the plate edge (> 66 mm). In contrast, the YOLOvV11-seg model demonstrated higher
robustness, maintaining recognition (> 99%) and linearity (R2 > 0.98) across diverse media (PDA and YBA). Using the optimized YOLO
pipeline, we evaluated the sensitivity of more than 500 F. graminearum isolates from the United States to tebuconazole, pydiflumetofen, and
pyraclostrobin. Results revealed that EC50 values were significantly influenced by the nutritional environment, and positive correlations were
observed between tebuconazole and pydiflumetofen sensitivities on both media (P < 0.01). This automated tool allows for faster and more
accurate monitoring of fungicide sensitivity, providing valuable biological insights into fungal growth patterns.

TRACKING FUNGICIDE USE IN BLUEBERRIES ACROSS THE UNITED STATES, 1991-2023

Luisa Maria Parrado Guevaral, Kerri Neugebauerl, Ms. Jill C. Check1, Josh VVanderWeide2, Dr. Jonathan E. Oliver3, Dr. Chakradhar Mattupalli4,
Dr. Peter V. Oudemans5, Virginia O. Stockwell6, Dr. Mengjun Hu7 and Dr. Timothy D. Miles1, (1)Michigan State University, East Lansing, Ml, (2)
Michigan State University, Ml, (3)University of Georgia, Tifton, GA, (4)Washington State University, Mount Vernon, WA, (5)Rutgers University,
Chatsworth, NJ, (6)USDA ARS Horticultural Crops Research Unit, Corvallis, OR, (7)University of Maryland, College Park, MD

Blueberry production in the United States spans diverse climates, shaping region-specific disease pressures and fungicide use. We analyzed
USDA-NASS chemical-use data (1991-2023) to provide the first long-term comparison between eastern (Georgia, Michigan, New Jersey, North
Carolina) and western (Oregon, Washington) regions. Fungicide use metrics were calculated based on years of reported use. Overall, fungicide
programs in both regions became more intensive and chemically diverse over time, with state-level practices driving regional differences.
Multisite (M), respiration (C), and sterol biosynthesis (G) fungicides comprised >70% of use, with captan (FRAC M04) and DMIs (FRAC 3)
dominating. Multisite use diverged between regions, with copper-based fungicides prevalent in the west and ziram in the east, while single-

site and plant-defense activator use showed more moderate differences. Fungicide portfolios diversified rapidly in the early 2000s with the
adoption of new FRAC groups, increasing reliance on medium- and high-risk chemistries. Despite continued diversification, recent programs
remain anchored by a stable chemical core, highlighting the need for regionally informed resistance-management strategies.

FIRST DETECTION OF FUSARIUM OXYSPORUM F. SP. APIl RACE 4 CAUSING CELERY MELTDOWN IN MICHIGAN

Dr. Soumya Moonjely, Department of Plant, Soil and Microbial Sciences, Michigan State University, East Lansing, MI, Samuel Sharpe,
Depatment of Plant, Soil and Microbial Sciences, Michigan State University, Ml and Dr. Mary K. Hausbeck, Michigan State University, East
Lansing, MI; Michigan State University, Department of Plant, Soil and Microbial Sciences, East Lansing, Ml

Michigan ranks second in the United States for celery production with a value of about $14.2 million in 2023. Recently, the Michigan celery
industry has been increasingly negatively affected by celery meltdown, a fungal disease caused by Fusarium oxysporum f. sp. apii (Foaq).
Infected plants exhibited chlorosis, wilting, and vascular discoloration often leading to plant death. Foa is categorized into four distinct
pathogenic races. Foa Race 4 is recognized as the most virulent and has been previously reported in California (2013) and Florida (2022).
We report the first detection of Foa Race 4 in Michigan. In 2025, meltdown symptoms were observed in west Michigan (Allegan and Ottawa
counties) resulting in severe yield losses. Seventy-two F. oxysporum isolates were recovered from multiple celery cultivars exhibiting meltdown
symptoms. The colony and spore morphology of the recovered isolates were consistent with F. oxysporum. Phylogenetic analysis based

on two loci (TEF-1a and IGS rDNA) combined with race-specific primer analysis confirmed that 68% of the recovered F. oxysporum isolates
were Foa Race 4. Pathogenicity assays under greenhouse conditions confirmed the virulence of these isolates using the celery cultivars CR1
and Challenger. The emergence of Race 4 in Michigan highlights the need for continued surveillance, screening of new celery lines and the
development of integrated disease management strategies to mitigate its impact on the Michigan celery industry.
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Oral Presentations

REGIONAL AND FIELD-SCALE POPULATION STRUCTURE AND MATING STRATEGIES OF ALTERNARIA BRASSICICOLA IN COLE
CROPS (BRASSICA SPP.)
Dr. Roy Ladell Davis, University of Connecticut, Storrs, CT and Dr. Sydney E. Everhart, Michigan State University, East Lansing, M/

In the last decade, regional production of broccoli (Brassica oleracea var. italica) has increased throughout the Easten United States. As a result,
diseases associated with broccoli have become more prominent. Alternaria brassicicola, the causal agent of Alternaria leaf blight and head rot, is
a fungal pathogen of broccoli. Symptoms present as brown-to-black, necrotic lesions on the foliage and heads. During a disease survey in 2022,
leaf lesions were collected from nine broccoli leaves in Connecticut, Massachusetts, Virginia, Georgia, and Minnesota, and one cabbage and one
brussels sprout field in Minnesota. Five novel microsatellite primers were designed to describe the population structure of 250 A. brassicicola
isolates within fields and between regions. Mating types, MAT1-1and MAT1-2, were determined for each isolate. From the 250 isolates
genotyped in this study, 158 multilocus genotypes were identified. The mating types were balanced in only 2 of the 11 fields. Discriminant
analysis of principle components showed that populations were structured with in the MAT1-2 idiomorph; no such pattern was found in the
isolates of the MAT1-1 mating type. Moreover, an analysis of linkage disequilibrium supported the potential of random mating in primarily MAT1-2
populations. This result is consistent with prior studies, which may be a result of either a parasexual cycle or mitotic recombination within the
MAT1-2 populations.

SPRAY-INDUCED GENE SILENCING SUPPRESSES GENE EXPRESSION AND GROWTH OF THE FRUIT-ROT PATHOGEN
COLLETOTRICHUM FIORINIAE
Shay Szymanski, Michigan State University, Lansing, Ml and Dr. Timothy D. Miles, Michigan State University, East Lansing, Ml

The fungal pathogen Colletotrichum fioriniae causes disease in plant species such as hops, blueberries, and apples. Management of the
pathogen is highly reliant on conventional synthetic fungicides, with cultivars having uncharacterized or incomplete resistance. This is increasingly
problematic with fungicide-resistant populations of C. fioriniae being identified. Spray-induced gene silencing (SIGS) is a developing method

of disease control that has recently been investigated in various pathosystems, though it has been reported ineffective in some Colletotrichum
species. This study investigated the potential of SIGS as a means of inhibiting the growth of C. fioriniae. The capacity of C. fioriniae to uptake
exogenous double-stranded RNA (dsRNA) in-vitro was demonstrated visually by co-incubation with fluorescent dsRNA. Incubation of a green-
fluorescent protein (eGFP) expressing transformant of C. fioriniae in potato-dextrose broth with 0.5 and 1ng/ uL of an anti-eGFP dsRNA
resulted in reduced expression of eGFP as evaluated by gPCR with the AACt method. Treating cultures of C. fioriniae on potato-dextrose agar
(PDA) with 0, 50, and 150 ng/ ML of an anti-translation-elongation-factor-1 (tef1) dsRNA resulted in a dose-dependent reduction in colony
diameter. Our results lay the groundwork for future studies to evaluate the potential of SIGS as a biopesticide tool for controlling fruit-rots
caused by C. fioriniae.

GENOMIC STRUCTURAL VARIANTS OF SCLEROTINIA SCLEROTIORUM LIB DE BARY ISOLATES CONTRASTING FOR DISEASE
AGGRESSIVENESS

Dr. Ram Neupanel, Marysia Zaleski-Cox2, Tanya Rose Copley3, Dr. Martin Chilvers2, Mark Derbyshire4, Toby Newman4 and Valerio Hoyos-
VillegasZ2, (1)Michigan State University, East Lansing, Ml, (2)Michigan State University, Ml, (3)2Centre de recherche sur les grains (CEROM) Inc.,
Quebec, CANADA, (4)Curtin University, Perth, AUSTRALIA

White mold, caused by Sclerotinia sclerotiorum Lib. de Bary (S. sclerotiorum) is a devastating pathogen in many staple crops. Understanding
this pathogen’s genomic variation is crucial for developing effective disease management strategies. This study aimed to generate high-quality
genome assemblies, identify and characterize genomic structural variants (SV), and compare their distribution across seven S. sclerotiorum
disease aggressivity contrasting isolates using Oxford Nanopore long-read sequencing. A total of 2,830 unique SVs were identified across the
seven isolates. The majority of these SVs were classified as modifier and low impact SVs (84.2%). However, 446 SVs (15.8%) were high-impact
variants affecting 367 genes. The high-impact SVs were predominantly deletions and insertions. Jaccard similarity analysis based on presence/
absence of high-impact SVs clustered the seven isolates into three major clusters. The first cluster included isolates with higher disease
aggressiveness compared to the second and third clusters. Gene Ontology (GO) enrichment analysis indicated that genes affected by SVs are
enriched for transposable element (TE) - related functions. Characterization of structural variants is crucial for understanding the evolutionary
processes and adaptation of S. sclerotiorum. The SVs reported in this study provide a valuable resource for future studies to understand the role
of SVs in virulence of the economically devastating pathogen S. sclerotiorum.

TEMPORAL EVOLUTION OF FRAC 11 FUNGICIDE RESISTANCE IN COLLETOTRICHUM FIORINIAE POPULATIONS FROM MICHIGAN
HIGHBUSH BLUEBERRY (1999-2024). *

Mr. Adam Jarek Adaskavegl, Kerri Neugebauer2, Dr. Alejandro Rojas2, Jerri M. Gillett2 and Dr. Timothy D. Miles2, (T)Michigan State Univ, East
Lansing, MI, (2)Michigan State University, East Lansing, M/

Fungicide resistance to quinone outside inhibitor (Qol) fungicides poses a significant threat to disease management in Michigan highbush
blueberry production. In this study, temporal shifts in resistance to Qol (FRAC 11) fungicides were evaluated using a historical collection of
Colletotrichum fioriniae isolates from Michigan. Isolates (n = 203) from five sampling years (1999, 2004, 2013, 2019, and 2024) were exposed
to phenotypic assays (spiral plate and discriminatory dose methods) using technical-grade azoxystrobin, to quantify sensitivity to FRAC 11
fungicides. Concurrently, molecular analyses were performed by sequencing the cytochrome b (cytB) and @ -tubulin (tub2) genes. The cytB
locus was used to confirm target-site substitutions associated with Qol resistance (F129L and G143A), while the tub2 locus serve to verify
species identity and clade association of Colletotrichum fioriniae. The 1999 isolates pre-date the registration and use of Qol fungicides on
blueberry in Michigan, which serve as a baseline for assessing the impact of fungicide exposure on pathogen evolution. This work emphasizes
the value of long-term monitoring in resistance management and the need to sustain fungicide efficacy. Our results show an increase in the
prevalence of both moderate and highly resistant phenotypes (F129L and G143A, respectively) over time, corresponding with increased use of
FRAC 11 fungicides in Michigan blueberry production.
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POPULATION STRUCTURE, GENE PREDICTION, AND SECONDARY METABOLITE DIVERSITY OF THE POTATO BLACK DOT
PATHOGEN, COLLETOTRICHUM COCCODES*

Ms. Riley Eisenbraunl, Cheryl Andam2, Michael J. Boehm1and Dr. Teddy Garcia-Arocal, (1)Department of Plant Pathology, University of
Nebraska-Lincoln, Lincoln, NE, (2)Department of Biological Sciences, University at Albany, Albany, NY

Colletotrichum coccodes, the causal pathogen of potato black dot, has been morphologically and genetically delineated into eight vegetative
compatibility groups (VCGs). However, the within-species population structure and secondary metabolite potential remain poorly resolved.
Here, we analyzed 61 C. coccodes isolates collected from diseased potato across the North Central U.S. and reconstructed their phylogenetic
relationships using multilocus sequencing (act, btub, gapdh, & his3). Maximum likelihood analyses with bootstrap support confirmed isolates as
C. coccodes. Genome-scale analyses of a subset of isolates generated using long-read nanopore sequencing, enabled prediction of biosynthetic
gene clusters (BGCs) using antiSMASH. Comparative genomic analyses resolved four distinct populations, consistent with divergent VCGs, with
no detectable association between genetic diversity and geographic origin. Most frequent predicted BGCs encoded pathways associated with
destruxin A, cercosporin, and squalestatin S1, suggesting potential roles in host infection and competition. This study represents the first regional
assessment of C. coccodes population diversity in the North Central U.S. and demonstrates that genetically distinct populations are broadly
distributed across potato production systems. Further research will focus on the evolutionary processes underlying population differentiation
and the ecological role of secondary metabolites produced by C. coccodes.

OPTIMIZING FUNGICIDE APPLICATIONS FOR TAR SPOT AND SOUTHERN RUST IN MISSOURI CORN PRODUCTION *
Hailey Emanuell, Alexandria Haafke2, Nick Wesslak3, Anthony Ohmes4 and Dr. Mandy Bish1, (T)University of Missouri, Columbia, MO, (2)
University of Missouri, MO, (3)University of Missouri Employee, MO, (4)Univ of Missouri Ext Serv, Charleston, MO

Early confirmations of tar spot (Phyllachora maydis) in June (2022-2025) and the expanding footprint of southern rust (Puccinia polysora)
have heightened concerns regarding fungicide timing and yield protection in Missouri corn. This research evaluates the benefits of fungicide
application timing through small-plot and on-farm trials. Small-plot trials were conducted in 2025 at Columbia, Novelty, and Albany, Missouri
and included two fungicides: mefentrifluconazole + pyraclostrobin (Veltyma) or benzovindiflupyr + azoxystrobin + propiconazole (Trivapro). Six
application timings were evaluated: V4/V5, a two-pass V4/V5 followed by VT/R1, VT/R1, a two-pass VT/R1 followed by R3 (21 Days Post),
R3, and a non-treated control. On-farm trials were conducted in 2024 and 2025 across 13 counties in Missouri to compare a standard VT/

R1 application to a 2-pass system using a drone-applied second pass. In low disease environments (<5% disease severity on the ear leaf at
R5), disease severity differed in on-farm trials (p=0.007), but yields did not across any trial type. In high disease environments (>5% severity),
differences in disease severity occurred among treatments in on-farm trials (p<0.001) and preliminary small-plot analysis indicated differences
in yield (p<0.001). Small plot research will be repeated in 2026. This research will provide Missouri farmers with information to optimize return on
investment while managing two diseases that prefer distinct weather conditions.

BEYOND SYMPTOMS: DISCRETE DECISION WINDOWS GOVERN SDHI SEED TREATMENT EFFICACY IN SOYBEAN SUDDEN DEATH
SYNDROME *

Ryan Hamilton1, Max Ernat2, Dr. Nabin K. Dangal3, Dr. Eric A. Adee4, Dr. Alyssa K. Betts5, Dr. Mandy Bish6, Dr. Kaitlyn Bissonnette/, Dr. Carl
A. Bradley8, Dr. Emmanuel Byamukama9, Adam ByrnelO, Dr. Travis Faskell, Dr. Tamra A. Jackson-Ziems12, Dr. Yuba R. Kandell3, Dr. Nathan
M. Kleczewskil4, Dr. Samuel G. Markell15, Dr. Febina Mathew15, Brian Mueller16, Dr. Daren S. Mueller2, Dr. Rodrigo Borba Onofrel7, Jessica
Scherer15, Damon L. Smith16, Dr. Darcy E. P. Telenkol8, Dr. Albert U. Tenutal9, Cheryl VVan Herk20, Dr. Dechun Wangl, Stith N. Wiggs3 and
Dr. Martin ChilversT, (1)Michigan State University, East Lansing, M|, (2)lowa State University, 1A, (3)lowa State University, Ames, IA, (4)Kansas
River Valley Exp Field, Topeka, KS, (5)University of Delaware, Newark, DE, (6)University of Missouri, Columbia, MO, (7)Cotton Incorporated,
Cary, NC, (8)University of Kentucky, Princeton, KY, (9)USDA-NIFA, Brookings, SD, (10)FMC Corporation, Philadelphia, PA, (11)University of
Arkansas, AR, (12)University of Nebraska, Lincoln, NE, (13)5Metis Inc., Durham, NC, (14)Syngenta, Kernersville, NC, (15)North Dakota State
University, Fargo, ND, (16)Department of Plant Pathology, University of Wisconsin-Madison, Madison, Wi, (17)Kansas State University,
Manhattan, KS, (18)Purdue University, West Lafayette, IN, (19)Ontario Ministry of Agric & Food, Ridgetown, ON, CANADA, (20)Ontario
Ministry of Agriculture, Food & Rural Affairs, CANADA

Soybean sudden death syndrome (SDS), caused by Fusarium virguliforme, is a major yield-limiting disease often associated with soybean cyst
nematode (SCN). Relationships among F. virguliforme and SCN abundance, disease expression, and yield loss remain unclear, in part due to
reliance on foliar symptoms. This study evaluated interactions across 102 site-years in 12 U.S. states and Ontario, Canada (2020-2024). Linear
modeling showed root disease was strongly associated with pathogen soil DNA and soil pH, whereas foliar disease was associated with soil
pH, SCN density, and host resistance. In yield models, foliar disease was the strongest predictor of yield loss, followed by root disease, while
pathogen abundance was not significant when disease indices were included. Spearman correlations showed pathogen abundance had the
strongest association with yield ( p =-0.35; P < 0.0001), indicating indirect impacts mediated through disease. Multivariate response surface
analyses revealed coordinated, nonlinear relationships among pathogen abundance, SCN density, and yield. Targeted seed treatments reduced
foliar disease but produced meaningful yield responses only within a discrete risk window defined by moderate pathogen abundance and low
SCN density. These results show that SDS outcomes and treatment efficacy are governed by system-level interactions and support integrating
molecular diagnostics with predictive modeling for risk stratification and precision management.
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ASSESSMENT OF FUNGICIDE USE FOR MANAGING DEOXYNIVALENOL AND EAR ROT ON SILAGE CORN IN WISCONSIN USING A
META-ANALYTIC APPROACH *

Lucia Ann Hyzer1, Maria Oros2, Rafael Ferreira2, Brian MuellerT and Damon L. Smith1, (1) Department of Plant Pathology, University of
Wisconsin-Madison, Madison, WI, (2)Data Science Institute, University of Wisconsin - Madison, Madison, WI

Global livestock production relies heavily on whole plant corn silage, with management practices such as fungicide application deployed to
prevent disease and mitigate mycotoxin contamination. Meta-analyses were conducted on a 10-year dataset of 16 trials from Wisconsin to
evaluate fungicide program effects on deoxynivalenol (DON) concentration, ear rot severity, and their correlation. A hierarchical random effects
model of the standardized mean differences was used to determine if there was an overall effect on DON or ear rot from fungicide application.
We found a moderate but highly significant reduction in DON after fungicide use with some between-trial variance (g = -0.35, 95% CI [-0.56,
-0.14], p = 0.001, o 2trial = 0.13, k = 179). Amending the model with fungicide product as a moderator revealed Proline (g = -0.49, 95% Cl
[-0.85,-0.13], p = 0.007, k = 21) and Miravis Neo (g = -0.35, 95% CI [-0.61, -0.09], p = 0.008, k = 51) as the only products to significantly reduce
DON. The same model was used to assess overall effect of fungicide use on ear rot severity. No overall (g = -0.023, 95% CI [-0.19, 0.14], p
=0.78, o2trial = 0.051, k = 156) or individual fungicide effect was detected. A hierarchical random effects model of Fisher’s z-transformed
correlations revealed a significant but weak positive relationship between DON and ear rot (r = 0.19, 95% CI [0.032, 0.34], p = 0.019, o2trial =
0.022, k =180).

DEVELOPING AND EVALUATING MOLECULAR DIAGNOSTIC TOOLS, REAL RIME QPCR AND RECOMBINASE POLYMERASE
AMPLIFICATION ASSAY FOR DETECTING HETERODERA GLYCINES*

Nabina Karkil, Mrs. Connie Tande2 and Dr. Madalyn Shires2, (1)South Dakota State Univ, Brookings, SD, (2)South Dakota State University,
Brookings, SD

Soybean cyst nematode (Heterodera glycines Ichinohe; SCN) is one of the major yield limiting pathogens of soybean in South Dakota. The
nematode often goes undiagnosed in the absence of visual symptoms making precise and rapid diagnosis a crucial step for its management.
The study focused on designing and validating molecular diagnostic tools, Quantitative Polymerase Chain Reaction (QPCR) and Recombinase
Polymerase Amplification (RPA) for assessing SCN populations in the field. Specific primers and probes were designed targeting the putative
parasitism gene, CLAVATA/ embryo surrounding region-related (CLE) gene and evaluated for the specificity and sensitivity. The optimized
gPCR assay provided a validated framework of the target region, which was further adapted to develop RPA assay under isothermal conditions.
The RPA assay was carried out at 39°C for 20 minutes using Agdia AmplifyRP XRT kit, showing reliable detection of SCN from genomic DNA
of a single cyst. The assay was specific to SCN showing no amplification for non-target nematode species with sensitivity of 1/10 dilution of
the individual nematode gDNA.. To validate the practical application of the assay, it was evaluated using soil samples artificially infested with
SCN cysts. The assay amplified only soil DNA extracts of H. glycines infested soil samples. The developed RPA assay is effective for quick and
sensitive detection of the nematode at the diagnostic site to improve SCN management strategies.

EVALUATION OF COMMERCIAL BIOCONTROL PRODUCTS PERFORMANCE FOR MANAGING SOILBORNE PATHOGENS IN NORTH
DAKOTA SOYBEAN FIELDS *

Madeeha Matloobl,2, Dr. Gabriel Dusek1,3, Dr. Febina Mathew, Dr. Hope Renfroe-Becton! and Dr. Richard Websterl, (1)North Dakota State
University, Fargo, ND, (2)North Dakota State Univ, Fargo, ND, (3)North Dakota State University, ND

Diseases caused by soilborne pathogens significantly threaten soybean production, requiring effective management strategies. This study
evaluated nine commercial biocontrol products across three North Dakota locations in 2024 and 2025. Using a RCBD with four replication of
20’ x 10’ plots, we evaluated Avodigen (Bacillus licheniformis FMCHOO1), F4034-5 (Bacillus subtilis RTI477), RootShield Plus (Trichoderma
harzianum Rifai T-22), RootShield Plus seed treatment (Trichoderma virens G-41), Howler (Pseudomonas chlororaphis AFSO09), Heads

Up (Chenopodium quinoa saponins), Rhizotrop (Bacillus spp.), and RootShield (Trichoderma harzianum (KRL-AG2) non-treated control and
fungicide CruiserMaxx APX (Mefenoxam, fludioxonil, sedexane) as a positive control. Stand count (plants/ac), root rot severity (%), and yield
(bu/ac) were recorded and data showed potential effects on measured traits, though not significant (P>0.05). In 2024, Avodigen yielded
44.7 bu/ac compared to the controls CruiserMaxx APX (44.3 bu/ac) and non-treated (39.8 bu/ac). CruiserMaxx APX showed highest stand
count,91563 plants/ac) and lowest root rot severity, 22.35%, followed by RootShield Plus and Heads Up. In 2025, Rhizotrop and RootShield
yielded (53.6 bu/ac). Heads Up showed highest stand count, 95484 plants/ac, while CruiserMaxx APX showed lowest root rot severity. These
findings provide valuable insight into the potential for effective disease management in soybean.

DEVELOPMENT AND VALIDATION OF A PCR ASSAY FOR XYLARIA NECROPHORA FROM SOYBEAN *

Qiurong Fanl, Richard Rush2, Laura Milesl, Ms. Rebecca Harkness1, Dr. Timothy D. MilesT, Vinson Doyle2, Dr. Terry N. Spurlock3 and Dr.
Alejandro Rojasi, (1)Michigan State University, East Lansing, Ml, (2)Department of Plant Pathology & Crop Physiology, Louisiana State
University, Baton Rouge, LA, (3)University of Arkansas System Division of Agriculture, Lonoke, AR

Soybean taproot decline (TRD), caused by Xylaria necrophora, is a soilborne disease reported in the southern United States that can cause
seedling death, foliar chlorosis, and extensive root necrosis. Since the first report in 2017 and the formal description of its causal pathogen in
2021, TRD has drawn increasing attention as a threat to soybean production. In this study, we developed and validated a TagMan-based gPCR
assay targeting the nuclear rDNA internal transcribed spacer (ITS) region of X. necrophora. The assay had a limit of detection of 10 fg/ pl of
genomic DNA in singleplex format. Sensitivity was maintained in multiplex format with sample-specific internal controls: a soybean target served
as internal control for plant samples, whereas an exogenous internal control was used for soil samples. The assay was specific to X. necrophora
and showed no amplification from other soybean-associated pathogens evaluated. Validation showed consistent assay performance and
detection limit across laboratories. To evaluate field applicability, we collected grid-based soybean root and soil samples from a naturally infested
field and used inverse distance weighting interpolation to visualize spatial patterns of X. necrophora DNA. The assay detected localized hotspots
and low-signal zones, supporting its use for quantifying and mapping pathogen DNA in field settings. Early field detection using this assay may
improve TRD monitoring and support management decisions.
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PREVALENCE AND GENETIC DIVERSITY OF WHEAT STREAK MOSAIC VIRUS-COMPLEX AND VIRAL LIKE DISEASES IN SOUTH
DAKOTA WHEAT FIELDS *

Anna Lagerhausenl, Mrs. Connie Tande2, Clarence Winter3, Cody Molnar2 and Dr. Madalyn Shires2, (1)South Dakota State Univ,
Brookings, SD, (2)South Dakota State University, Brookings, SD, (3)South Dakota State University, Rapid City, SD

South Dakota (SD) farms have had increases in viral diseases, such as Wheat streak mosaic virus-complex, which threatens winter and
spring wheat. This complex is transmitted by the wheat curl mite. Prevalence and severity of viral wheat diseases are unknown in SD,

as symptomology is similar, and genetic confirmation is lacking. Additionally, interest in aster yellows phytoplasma (AYP) in wheat has
developed. AYP mimics viral activity and is a yearly, recurrent issue. To target these viral knowledge gaps, RT-PCR for multiple genes was
applied to confirm WSMV-complex incidence and distribution across SD counties. To analyze AYP presence, gPCR for a 16S gene was
utilized. 165 wheat and 45 alternate host samples were selected from 21 major wheat growing counties. All counties reported at least 1
positive sample (89.7% positivity rate) for Wheat streak mosaic virus (WSMV), with 5 counties harboring other viral diseases in the complex.
Therefore, symptoms suspected to be WSMV were correct. There was a 46.7% positivity rate of WSMV in alternative hosts as well. AYP
activity was found in 4 counties. Large amounts of genetic diversity within the WSMV coat protein isolates were identified, and their
significance is being explored. Overall, WSMV was the most prevalent virus in SD wheat in 2025, and alternate hosts harbor the disease
when wheat isn’t present. This stresses the need for management of the green bridge, both at planting and between winter and spring
wheat fields.

SOFT WINTER WHEAT VIRUS SURVEY AND SCREENING OF GERMPLASM *
Keeley Satterfield, Janette L. Jacobs, Christina D. Difonzo, Eric Olson and Dr. Martin Chilvers, Michigan State University, East Lansing, Ml

Michigan produces high quality soft winter wheat (sww) for the milling industry. Recently, concerns have grown about the incidence of
viruses present in Michigan wheat fields. To address these concerns two studies were conducted: a two-year field survey to identify
prevalent viruses in Michigan wheat fields and a growth chamber screening to determine sww resistance to the most prevalent virus
detected in the survey. During 2024 and 2025, 1040 samples were collected from 260 fields. Samples were tested by enzyme-linked
immunosorbent assays for barley yellow dwarf virus-PAV, barley yellow dwarf virus-MAYV, cereal yellow dwarf virus-RPV, brome mosaic
virus, soil-borne wheat mosaic virus, wheat spindle streak mosaic virus, High Plains wheat mosaic virus, and wheat streak mosaic virus
(WSMV). WSMV was detected in 580 samples, making it the most detected virus during the survey. The variety screening assessed the
responses of 281 sww lines to WSMYV infection. The sww lines were grown at 17.5°C for a total of 28 days. Fifteen-day old wheat plants
were mechanically inoculated, then rated for symptoms at 28 days post inoculation. The 28-day ratings were used to conduct a genome-
wide association study (GWAS). The GWAS revealed that QTLs on chromosomes 2D and 7B provide additive resistance to WSMV in
sww. These two studies have investigated virus abundance in Michigan wheat fields and determined sww resistance to WSMV aiding virus
management in the Michigan sww industry.

ASSESSING THE IMPACT OF SOYBEAN CYST NEMATODE ON DRY BEAN YIELD AND GROWTH UNDER FIELD CONDITIONS *
Dalvir Singh Dhami, Kapil Simkhada, Dr. Samuel G. Markell, Juan Osorno and Dr. Guiping Yan, North Dakota State University, Fargo, ND

Soybean cyst nematode (SCN) is an emerging threat to dry bean production in North Dakota and Minnesota, but its field-level impact
remains largely unexplored. A field study was conducted in 2025 at Prosper, ND, in two experimental areas, each arranged as a randomized
complete block design with five replications. Eight dry bean cultivars from navy (Blizzard; Medalist), black (Blacktails; Zenith), pinto (Lariat;
ND Falcon), and kidney bean (ND Whitetail; Pink Panther) market classes, and two soybean checks were evaluated. Initial (Pi) and final

(Pf) SCN egg densities were measured per plot, and reproductive factor (RF = Pf/Pi) was calculated. Genotype responses varied under
contrasting Pi (lower = 2,880-9,800; higher = 20,720-29,720 eggs/100 cm?3). Under higher Pi, Blizzard (RF =1.6) showed larger reductions
in seed yield (59%) and plant height (34%), while ND Whitetail (1.8) showed the greatest height reduction (50%). In contrast, Lariat (1.7)
showed the least reduction in plant height (3%) and yield (11%), suggesting potential tolerance. ND Falcon (0.7) with known tolerance to SCN
HG type O, showed low SCN reproduction with relatively lower reductions in yield (16%) and plant height (18%). These preliminary results
show reduced growth and yield under high SCN pressure, and to our knowledge, this is the first study showing the negative SCN impacts
on dry bean under naturally infested field conditions, providing insights for resistance breeding and SCN management.

EXPLORING MOBILE GENETIC ELEMENTS AND VIRULENCE IN THE PRUNUS PATHOGEN PSEUDOMONAS SYRINGAE PV.
MORSPRUNORUM R1*
Sophia Liberto, Dr. George W. Sundin and Dr. Michelle Hulin, Michigan State University, East Lansing, Ml

The Pseudomonas syringae species complex is made up of a wide range of plant pathogens. Pathogenic variants (pvs.) within the species
complex can cause bacterial canker disease (BCD) on economically important Prunus spp., such as cherry and plum trees. A primary causal
agent of BCD is P. syringae pv. morsprunorum Race 1(PsmR1). PsmR1 uses type Il effectors (T3Es) as virulence factors to infect Prunus spp.
and promote disease. Although PsmR1isolates share conserved genomic regions, some show distinct virulence on Prunus spp. Differences
among these isolates are found in their repertoire of mobile genetic elements (MGE), such as insertion sequence elements (ISE). MGEs play
a key role in bacterial evolution. In host-specific PsmR1 from the UK, variation is seen in ISE and T3E abundance. Our goal is to establish a
larger population of PsmR1from Michigan and further assess these ISE and T3E dynamics. To do this, PsmR1 populations were isolated from
Prunus spp. in Michigan, and whole genome sequencing was performed. Virulence of novel isolates was determined with a detached leaf
virulence assay on Prunus spp. Bioinformatics was used for ISE analysis. With this, further investigation into ISE/T3E associations and their
role in PsmR1 virulence will be possible. Exploration into the genomic dynamics of PsmR1in Michigan populations can aid in the development
of improved disease treatment and prevention measures.
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THEORETICAL FRAMEWORK AND FUNCTIONAL CHARACTERIZATION OF SMALL RNA REGULATORY NETWORKS IN ERWINIA
AMYLOVORA *
Elise Willa Straub and Dr. George W. Sundin, Michigan State University, East Lansing, M/

Erwinia amylovora, the causal agent of fire blight on Rosaceous hosts, uses a wide array of virulence factors throughout its disease cycle

to cause devastating symptoms. The molecular regulation of virulence genes deployed by this pathogen is complex but current methods in
computational prediction and functional confirmation allow for elucidation of expression networks. The small RNA ArcZ is a central player in
post-transcriptional regulation within E. amylovora and has been implicated in motility, the type 3 secretion system, and biofilm formation. We
predicted an interaction of ArcZ with the 5’UTR of hofC, a putative type IV pilus gene previously shown to be active during the irreversible
attachment stage of biofilm formation. This interaction, and the hofC gene, were characterized further and were shown to have distinct effects
on biofilm formation by E. amylovora. This study, supported by previous work, aids in the development for a theoretical framework that
integrates computational prediction for small molecule regulation of genetic elements, functional characterization for RNA-RNA interactions, and
experimental results into a functional pipeline for future work.

Lightning Presentations

SPECIES ASSOCIATED WITH FUSARIUM HEAD BLIGHT IN UNITED STATES GRAIN GROWING REGIONS IN 2021-2025*

Gloria A. Bakerl, Dr. Martin Chilvers2, Dr. Sunkyu Choi3, Dr. Alyssa K. Betts4, Dr. Jessica Cooper4, Dr. Rawnaq Chowdhury5, Dr. Briana
Whitaker6, Dr. Darcy E. P. Telenko7, Dr. Ruth Dill-Macky8, Dr. Andrew J. Friskop9, Stephen N. Wegulol10, Dr. Madalyn ShiresT], Dr. Nidhi
Rawat12, Dr. Maira R. Duffeck13, Dr. Alyssa A. Collins14, Prof. Gary C. Bergstrom15, Dr. Mandy Bish16 and Dr. Guy Boyd Padgett17, (1)Michigan
State University, Lansing, Ml, (2)Michigan State University, East Lansing, Ml, (3)Michigan State Univ, East Lansing, Ml, (4)University of Delaware,
Newark, DE, (5)USDA-ARS, Pocatello, ID, (6)USDA-ARS, Peoria, IL, (7)Purdue University, West Lafayette, IN, (8)University of Minnesota, St
Paul, MN, (9)North Dakota State University, Fargo, ND, (10)Department of Plant Pathology, University of Nebraska-Lincoln, Lincoln, NE, (11)
South Dakota State University, Brookings, SD, (12)University of Maryland College Park, College Park, MD, (13)Oklahoma State Univ, Stillwater,
OK, (14)Penn State University, Manheim, PA, (15)Cornell University, Ithaca, NY, (16)University of Missouri, Columbia, MO, (17)LSU AgCenter
Dean Lee Research Station, Alexandria, LA

Fusarium head blight (FHB) is a major threat to agriculture, causing approximately $550 million in losses between 2020-2025. This fungal
disease results in shrunken kernels, reduced yield, and mycotoxin contamination of the grain. FHB is a disease complex caused by at least 15
species of Fusarium and two species of Microdochium. The primary causal agent of FHB in the United States is F. graminearum; however, FHB
species composition varies between hosts and regions. To investigate the species associated with FHB in the US, 644 single spore cultures
were collected from symptomatic cereal hosts from 17 states between 2021-2025. The species of each isolate was identified by sequencing two
barcoding loci for Fusarium, translation elongation factor 1-a (TEF1a ) and RNA polymerase || (RPB2). Phylogenetic analysis of these loci was
employed to identify the species of each isolate in the collection. Overall, this collection contained 18 species, including 10 potential first report
species, eight of which may be the first report of the species causing FHB globally. This research updates our understanding of the species
associated with FHB in the US. We plan to complete Koch’s postulate and mycotoxin profiling of potential new species associated with FHB.

We will also assess the sensitivity of each isolate to quinone outside inhibitor (QOI), demethylation inhibitor (DMI), and succinate dehydrogenase
inhibitor (SDHI) fungicides.

DIVERSITY OF SOILBORNE FUSARIUM ASSOCIATED WITH BEAN ROOT ROT IN MICHIGAN*
Irene Blanco-Casallas1, Scott Bales2, Evan Wright2, Dr. Martin Chilvers1 and Dr. Alejandro Rojas1, (1)Michigan State University, East Lansing, Ml,
(2)Michigan State University, Ml

Fusarium species are ubiquitous soil fungi, many of which are important soilborne plant pathogens. Among these, the Fusarium solani species
complex stands out, particularly clade 2 (FSSC2), which includes causal agents of bean root rot. Despite their importance, the diversity of
Fusarium species in agricultural soils is poorly understood. This is due to a lack of implementation of targeted community profiling in complex
samples like soil. In addition, species within FSSC2 are cryptic, limiting our understanding of their distribution and diversity. To address this gap,
we used a metabarcoding approach to characterize Fusarium communities in dry bean farm soils across Michigan. We targeted TEF1and RPB2
to evaluate their ability to resolve species diversity within these complex communities. Overall, TEF1 provided greater resolution across Fusarium
species complexes. The Fusarium oxysporum species complex was the most abundant in all samples, but FSSC2 was also highly detected.
Within FSSC2, we recovered species previously reported in Michigan along with a subset of unclassified taxa, indicating uncharacterized
diversity. These results show that Fusarium diversity associated with bean root rot may be greater than previously recognized. By improving our
knowledge of Fusarium communities in soil, this work provides a foundation for accurate disease monitoring and supports the development of
targeted management and early detection strategies in dry bean production.

CAN HUMIC ACID AND CHITOSAN ADDITIVES CONTROL CORN DISEASES AS EFFECTIVELY AS STANDARD FUNGICIDES IN
CENTRAL INDIANA?
Mariela Ferndndez- Campos, Sujoung Shim, Jordan Schwab and Dr. Darcy E. P. Telenko, Purdue University, West Lafayette, IN

Effective management of corn diseases is crucial to protect yield as agriculture moves towards more resilient production systems. Alternative
products that can be integrated into disease management systems need to be evaluated. In Indiana, tar spot, gray leaf spot, northern corn leaf
blight, Curvularia leaf spot, southern rust, and Physoderma brown spot can reduce corn yield. In 2025, a field trial evaluated humic acid (117 L/
ha) and chitosan (1.17 L/ha), a generic fungicide (azoxystrobin + propiconazole; 769 mi/ha), were compared to a nontreated control. These were
applied at five/sixth-leaf collar (V5/V6) and tassel/silk (VT/R1) growth stages. Disease severity, incidence, lodging, and yield were assessed
and analyzed using mixed model ANOVA and Fisher’s LSD. In the trial disease pressure was low and no significant differences were observed
among treatments for tar spot, gray leaf spot, Curvularia leaf spot, or southern rust and yield. All treatments significantly reduced northern
corn leaf blight and Physoderma brown spot and decreased lodging. The findings support the potential of humic acid and chitosan as possible
components of integrated disease management programs.
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BIOSYNTHETIC GENE CLUSTERS SUGGEST CONTRASTING ECOLOGICAL STRATEGIES AMONG CLONOSTACHYS ROSEA AND
FUSARIUM VIRGULIFORME*

Kristen Katerl, Michael J. Boehm2, Troy Anderson3, Dr. Dylan Mangel4, Dr. Richard Webster5, Dr. Teddy Garcia-Aroca2 and Dr. Febina
Mathewb5, (T)University of Nebraska, Lincoln, NE, (2)Department of Plant Pathology, University of Nebraska-Lincoln, Lincoln, NE, (3)University
of Nebraska - Lincoln, NE, Lincoln, NE, (4)University of Nebraska-Lincoln, Lincoln, NE, (5)North Dakota State University, Fargo, ND

Clonostachys rosea, an endophytic ascomycete used in biological control, and Fusarium virguliforme, a well-characterized soybean pathogen,
often co-occur in agroecosystems with different ecological strategies for infection and interspecific competition. Because secondary
metabolites mediate fungal competition, plant-microbe interactions, and disease outcomes, comparative analysis of biosynthetic gene clusters
(BCGs) provide deeper insights into the ecological strategies distinguishing these species. Here, we assessed the biosynthetic potential of
fifteen C. rosea and nine F. virguliforme genomes through genome mining of publicly available assemblies. Gene prediction for BGCs, followed
by similarity-based secondary metabolite profiling, was performed on AntiSMASH to characterize BGC diversity, frequency, and composition
across both species. The genomes of both taxa were dominated by Type | polyketide synthase (T1PKS) and non ribosomal peptide synthetase
(NRPS) BCGs. C. rosea genomes are more likely to produce squalestatin S1, neurosporin A, and clavaric acid, all of which aid in competition
against other fungi. Whereas F. virguliforme produces phyllosticitine A, fusarin, and oxyjavanicin more frequently, which aid in pathogenicity
(phytotoxic effects on the plant). Further research will address how these metabolites influence the ecological fithess of these fungi.

COMPARISON OF SOIL INFESTATION METHODS FOR PHYTOPHTHORA SOJAE*
Keely McQuain, Mr. Timothy I. Ralston, Molly McGuire, Dr. Mesfin Bogale and Dr. Horacio D. Lopez-Nicora, The Ohio State University,
Columbus, OH

Phytophthora sojae is a soilborne oomycete pathogen that causes significant yield losses in soybean. Management relies on Rps (Resistance

to Phytophthora sojae) genes, however repeated deployment can drive pathogen adaptation and reduce effectiveness, highlighting the need
to monitor pathogen virulence and new sources of resistance. Greenhouse assays use a mycelial slurry inoculation, which is not practical for
field-scale infestation. The objective of this study was to compare different substrates and inoculum rates suitable for field-scale infestation. A
3x4 factorial randomized complete block design was conducted with three substrates (millet, rice, sand-cornmeal) and four rates (O, 1, 5, 10 CFU
g-1soil) applied to a susceptible soybean cultivar under greenhouse conditions. Inoculum was prepared with P. sojae pathotype Rpsla, 1b, 1c, 1Kk,
7. Disease development was assessed using emergence and disease severity. Substrate primarily drove disease development. Sand-cornmeal
resulted in minimal disease expression, rice produced moderate severity, and millet consistently resulted in the greatest disease severity and
reduced emergence across all rates. Increasing inoculum rate beyond the low threshold did not significantly increase disease severity. These
results identify millet as a reliable and scalable substrate and support a standardized soil infestation method to establish disease nurseries for
monitoring P. sojae virulence shifts under repeated Rps deployment.

EVALUATING BIOLOGICAL CONTROL AGENTS FOR REDUCING SURVIVAL AND VIABILITY OF SCLEROTINIA SCLEROTIORUM
SCLEROTIA ACROSS SOIL DEPTHS AND TIME*

Amit Sharmal, Brian Mueller2, Dr. Carol L. Groves2, K. Morgan Goodnight3, Dr. Darcy E. P. Telenko3, Dr. Dylan Mangel4, Dr. Daren S. Mueller5,
Dr. Horacio D. Lopez-Nicora6, Dr. Martin Chilvers7, Mr. Alex Michael Bray7, Karandeep Chahal7, Dr. Gabriel Dusek8, Dr. Hope Renfroe-
Becton9, Dr. Richard Webster8 and Damon L. Smith2, (1)Department of Plant Pathology, Univeristy of Wisconsin-Madison, Madison, W1, (2)
Department of Plant Pathology, University of Wisconsin-Madison, Madison, WI, (3)Purdue University, West Lafayette, IN, (4)University of
Nebraska-Lincoln, Lincoln, NE, (5)lowa State University, 1A, (6)The Ohio State University, Columbus, OH, (7)Michigan State University, East
Lansing, MI, (8)North Dakota State University, Fargo, ND, (9)North Dakota State Univ, Fargo, ND

Sclerotinia stem rot (SSR) is a destructive disease of soybean caused by the soilborne fungus Sclerotinia sclerotiorum.The pathogen produces
sclerotia, compact aggregates of fungal mycelia that serve as long-term survival structures in soil. Although chemical fungicides are commonly
used for in-season SSR management, their efficacy is often inconsistent. An alternative approach is to target the sclerotia through the
application of biological control agents (BCA). The objective of this study was to evaluate the efficacy of multiple BCA, including Coniothyrium
minitans (Contans), Trichoderma harzianum strain T-22 (RootShield), and Pseudomonas chlororaphis strain AFSO09 (Howler EVO), in reducing
the survival and viability of S. sclerotiorum sclerotia left on the soil surface or buried within the soil over time. In 2025, trials were conducted
across Indiana, lowa, Michigan, Nebraska, North Dakota, Ohio, and Wisconsin. Results indicated no significant differences among these BCA

in reducing sclerotial survival or viability compared to the non-treated control (P>0.05). In contrast, burial depth and sampling time significantly
affected both sclerotial survival and viability, and their interaction was also significant (P<0.05). At approximately 270 days after application,
buried sclerotia exhibited the lowest mean recovery (37.1%) and viability (24%), regardless of the treatment. These studies are ongoing, and the
results will be used to refine SSR management strategies.

FIRST REPORT OF RED CROWN ROT CAUSED BY CALONECTRIA ILICICOLA AND ITS EFFECTS ON SOYBEAN YIELD COMPONENTS
IN OHIO*

Ligia Patricia Calderon-Delgadol, Alaina Bell2, Mr. Vinicius Garnical, Dr. Mesfin Bogalel, Mr. Timothy |. Ralston1, Dr. Francesca Rotondo3,
Robert Leeds2, Jacci Smith2 and Dr. Horacio D. Lopez-Nicoral, (1)The Ohio State University, Columbus, OH, (2)The Ohio State University, OH,
(3)The Ohio State University, Wooster, OH

Red crown rot (RCR), caused by Calonectria ilicicola, was confirmed in soybean fields in Ohio during the 2025 growing season. The pathogen
was identified based on morphological characteristics, multigene phylogenetic analysis (ITS, Actin, Histone3, Tef1, BT, cmdA), and pathogenicity
assays fulfilling Koch'’s postulates. Field evaluations conducted at two locations between growth stages R6 (full seed) and R7 (beginning
maturity) demonstrated that RCR negatively affected multiple yield components. On average, symptomatic plants had 35.3% lower yield,
25.4% fewer total seeds, 25.5% fewer pods per plant, and 22.3% more undeveloped pods compared to adjacent asymptomatic plants. Disease
incidence exhibited aggregated spatial patterns consistent with soilborne pathogens. This study documents the first report of RCR in soybean
in Ohio and quantifies associated yield and yield component losses. These findings highlight the need for statewide surveys to determine
pathogen distribution and for research to develop effective management strategies.
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IDENTIFICATION AND FUNCTIONAL CHARACTERIZATION OF PUCCINIA GRAMINIS F. SP. TRITICI EFFECTORS TARGETING THE
RPG5 INTEGRATED KINASE DOMAIN IN BARLEY*

Israel Akinlabi, South Dakota State University - Brookings, SD, Brookings, SD, Gazala Ameen, Agronomy, Horticulture & Plant Sciences,
South Dakota State University, Brookings, SD, Dr. Robert Brueggeman, Department of Crop and Soil Sciences, Washington State University,
Pullman, WA and Shyam Solanki, South Dakota State University, Brookings, SD

The stem rust pathogen Puccinia graminis f. sp. tritici (Pgt) threatens global barley production, yet the effectors that target barley nucleotide-
binding leucine-rich repeat immune receptors remain poorly understood. We investigated whether Pgt candidate effectors interact with Rpg5,
an unusual barley NLR containing an integrated serine/threonine protein kinase domain. We hypothesized that QCCJB race-specific Pgt
effectors directly bind the Rpg5 kinase integrated domain to trigger immune recognition. Through effector prediction and motif analysis, we
identified two candidate effectors from the QCCJB race: PGTG_12544 and PGTG_13831. EffectorP analysis predicted both effectors to be
cytoplasmic effector while motif analysis showed both proteins contained Ser/Thr-rich phosphorylation-associated motifs, including SP/TP
patterns, suggesting potential host-signaling interfaces that require experimental validation. We used AlphaFold3 to predict Rpg5 kinase-ID and
effector interactions, with PGTG_12544 and PGTG_ 13831 showing pTM+ipTM scores of 0.59 and 0.62, respectively. We are validating these
predictions through recombinant protein expression in Pichia pastoris and co-immunoprecipitation assays. This approach provides a framework
for identifying pathogen effectors recognized by NLR-integrated domains and may inform strategies to improve durable resistance against
barley stem rust.

PATHOGENS IN AN ENDOPHYTE WORLD: THE PRESENCE OF A PHYTOTOXIN BIOSYNTHETIC GENE CLUSTER REFLECTS HOST-
ASSOCIATION STRATEGY IN XYLARIA GENERA*
Annabella Lyndonl, Qiurong Fanland Dr. Alejandro RojasT, (1)Michigan State Univ, East Lansing, M

The plant-fungal symbiotic continuum ranges from mutualism to parasitism, yet the genomic factors driving transitions between these lifestyles
remain poorly understood. While Xylaria genera are recognized for their prolific biosynthetic capabilities and prevalence as asymptomatic
endophytes, the emergence of X. necrophora as the causal agent of soybean taproot decline (TRD) highlights a rare shift towards
pathogenesis. Cytochalasin metabolites have been implicated in TRD virulence, however, the specific genomic elements enabling this transition
within the predominantly non-pathogenic clade are unexplored. To address this, we performed de novo genome assembly using long-read
sequencing for multiple TRD-isolated X. necrophora and a soybean endophyte X. multiplex 22-34, yielding near telomere-to-telomere,
chromosome-level assemblies. While total biosynthetic gene cluster, CAZyme, and putative effector counts were similar across assemblies, we
identified a putative cytochalasin gene cluster (Xylachalasin) located on Chromosome 1 of the TRD genomes that was absent in X. multiplex
22-34. Further investigation revealed Xylachalasin cluster presence throughout the Xylaria; notably, the cluster was present in all reported
pathogens whilst absent in most endophytes. Based on additional orthogroup and Xylachalasin phylogenetic reconstruction, we hypothesize
that Xylachalasin cluster loss and gain has shaped lifestyle associations in Xylaria genera.

RALSTONIA PSEUDOSOLANACEARUM USES RPRR TO ORCHESTRATE BACTERIAL FITNESS IN RESPONSE TO HOST-INDUCED
STRESS

Bridget O’Banionl, Hanlei Lil, Jose Sanchez-Gallego2, Prof. Caitilyn Allen3 and Dr. Corri Hamilton4, (T)University of Missouri-Columbia, MO, (2)
University of Minnesota, MN, (3)University of Wisconsin-Madison, WI, (4)University of Missouri, Columbia, MO

Ralstonia pseudosolanacearum (Rps), a soil-borne plant pathogen that causes bacterial wilt, encodes a conserved sensory protein termed RprR
(Ralstonia plant-responsive regulator). Initial results revealed that some in vitro phenotypes, such as biofilm formation, were only triggered in the
presence of ex vivo xylem sap, suggesting RprR requires a plant-derived signal(s) for full cellular functionality. Based on preliminary data from
our lab and others, we tested the hypothesis that RprR, which contains multiple sensory and signaling domains, shapes Rps biology in response
to plant-induced stress. We performed comparative transcriptomics and metabolomics of the model strain Rps GMIT1000 (wild-type and ArprR)
during infection of a susceptible and quantitatively resistant host. This dual host approach uniquely leverages a natural spectrum of host-induced
stress to better understand the biological function of Rps RprR. Specifically, the quantitatively resistant tomato line Hawaii 7996 is known to
produce more reactive oxygen species (ROS) and antimicrobial compounds in response to infection. We used these systems-level ‘omics
datasets to develop a suite of targeted experiments that define several physiological roles for Rps RprR. These include modulating tolerance

to ROS, susceptibility to host phenolic compounds, and membrane stability. Altogether, our work establishes RprR as one of the many sensors
that enable Rps to cause disease in the dynamic host environment.

MAPPING OF BACTERIAL LEAF STREAK (BLS) RESISTANCE IN BARLEY THROUGH INTEGRATIVE GWAS AND HAPLOTYPING*

Mr. Thamaraikannan Sivakumaril, Muhammad Ahmad2, Joseph Tilstra3, Mr. Tapish Pawar4, Avital Beery5, Schewach Bodenheimer5,6, Dr.
Shengming Yang’Z, Shyam Solanki2, Eyal Fridman5 and Gazala Ameen2, (1)SOUTH DAKOTA STATE UNIVERSITY, Brookings, SD, (2)South
Dakota State University, Brookings, SD, (3)South Dakota State Univ, Rock Rapids, IA, (4)Departement of Agronomy, Horticulture & Plant
Science, Brookings, SD, (5)Plant Sciences Institute, Volcani Agricultural Research Organization (ARO), Bet Dagan, Central District, ISRAEL,
(6)Robert H. Smith Institute of Plant Sciences and Genetics in Agriculture, Rehovot, Central District, ISRAEL, (7)Northern Crop Science
Laboratory,Edward T. Schafer Agricultural Research Center, Fargo, ND

Bacterial leaf streak (BLS), caused by Xanthomonas translucens pv. translucens, is an emerging constraint on barley production across the
Great Plains and Canadian Prairies, where resistant germplasm is unknown. With no effective chemical or biological control, improving host
resistance in elite cultivars is essential. We investigated the genetic basis of BLS resistance using an integrated genome-wide association study
(GWAS) and haplotype analysis in a doubled-haploid subset of an interspecific Cytonuclear Multi-Parent Population (CMPP). Genotyping

with the lllumina Infinium 50K iSelect SNP array yielded 13,209 high-quality markers after filtering. Phenotyping over 2 years under controlled
conditions, using a 1 (resistant) to 9 (susceptible) scale, revealed substantial variation, with 14 resistant lines identified. Multi-mmodel GWAS
detected 28 significant marker-trait associations (MTAS), including 13 high-confidence loci. Linkage disequilibrium-based clustering identified
two additive QTL hotspots: QHVBLS_1TH_GAT (2.18 Mb) on chromosome 1H and QHVBLS_2H_GAT (1.72 Mb) on chromosome 2H. Favorable
allele stacking showed cumulative effects, supporting polygenic resistance. Haplotype analysis further differentiated resistant and susceptible
groups within each QTL. These findings define the genomic architecture of BLS resistance and provide functional haplotypes for genomics-
assisted breeding of durable resistant barley cultivars.
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SULFUR AS A TOOL AGAINST SUDDEN DEATH SYNDROME OF SOYBEAN*
Emily Anne Duncanl, Shaun Casteell and Dr. Darcy E. P. Telenko2, (1)Purdue University, West Lafayette, IN, (2)Department of Botany and
Plant Pathology, Purdue University, West Lafayette, IN

Sudden death syndrome (SDS), caused by Fusarium virguliforme, led to an estimated 0.82% soybean yield loss across the United States and
Ontario in 2024. This soilborne pathogen infects roots and produces toxins causing foliar chlorosis and necrosis, reduced root growth, pod
abortion, and plant death. Although resistant cultivars and seed treatments are used, additional tools are needed. Soybeans have shown strong
responses to sulfur, raising the question of whether sulfur fertilization suppresses SDS. Field studies were conducted in West Lafayette and
Wanatah, IN, in 2024 and 2025. Trials used a split-plot design with planting date (April, May) and a factorial of inoculation (non-inoculated,
inoculated) and sulfur treatments (control, ammonium sulfate, ammonium thiosulfate, calcium sulfate). Sulfur was applied at 22.4 kg S/ha. SDS
developed at both sites, though severity was low. April planting generally had the highest SDS incidence, except at West Lafayette in 2025.

In 2024 at West Lafayette, sulfur increased yield in inoculated plots; in non-inoculated plots, some treatments reduced yield. In 2025, April
plantings with sulfur yielded more than the control and May plantings. No effects were detected at Wanatah in 2024; in 2025, April had the
highest yields. Results suggest sulfur may protect yield under early planting.

EVALUATION AND OPTIMIZATION OF CRUDE DNA EXTRACTION METHODS FOR THE MOLECULAR ASSAYS OF CALONECTRIA
ILICICOLA*

Krishna Raj Pandey1, Dr. Boris Xavier Camiletti2, Nancy McCoppin3, Dr. Steven J. Clough2,3, Nathan E. Schroeder2 and Hari Karki2,3, (1)
Department of Crop Sciences, University of lllinois, Urbana-Champaign, Urbana, IL, (2)Department of Crop Sciences, University of Illinois
Urbana-Champaign, Urbana, IL, (3)Soybean/Maize Germplasm, Pathology, and Genetics Research Unit, USDA, ARS, Urbana, IL

Red crown rot (RCR), caused by Calonectria ilicicola, has recently emerged in the Midwestern United States and poses a significant threat

to soybean production. This disease produces foliar symptoms similar to other soybean diseases, making visual diagnosis difficult. Reliable
molecular assays for C. ilicicola depend on the availability of a rapid, cost-effective, and efficient DNA extraction method suitable for
downstream applications. To address this need, five published crude DNA extraction methods were standardized for use with C. ilicicola
mycelia and evaluated: Rapid One-Step Extraction (ROSE), Chelex 100, Proteinase K, 