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The fungus Sclerotinia sclerotiorum causes white mold disease, also known as Sclerotinia stem
rot, in cultivated crops such as legumes, brassicas, sunflower, canola, and potato. This
pathogen can persist for extended periods in the soil as sclerotia, black rock-like structures.
When conditions are favorable, the sclerotia germinate and form mushroom-like structures
that produce millions of spores, infecting soybean flowers.

Economic losses in soybean due to white mold have been documented in Pennsylvania for most
years since 1996. However, the variable frequency of epidemics between regions and fields
makes it difficult to determine the extent of the problem in soybeans. Since weather influences
flowering time and soybean plants and S. sclerotiorum are sensitive to environmental factors,
the variability of white mold disease in Pennsylvania may be due to microclimatic conditions.

There is limited knowledge on the genetic diversity of the pathogen in Pennsylvania, which
influences sclerotia production and fungicide efficacy. Therefore, our research and educational
objectives are to map the prevalence of white mold across PA at a regional and field scale,
identify the extent of the white mold problem, and characterize the pathogen's genetic
diversity. New knowledge will help us develop better management strategies for white mold
across the state.

286 Sclerotinia sclerotiorum (S.s.) isolates were genotyped using the uniplex PCR protocol. In all,
83 unique multilocus genotypes were found in PA. Compared to other S.s. populations
genotyped in the literature, the PA population was more diverse than most places. The
Pennsylvania field-scale S.s. populations were analyzed to compare the field-scale population
genetics. The populations all showed evidence for linkage disequilibrium, meaning there is a
non-random association of alleles. This agrees with most other studies and suggests the
populations are primarily clonal and do not undergo outcrossing.

At the regional scale, S.s. isolates were obtained from diseased soybean plants and soil samples
in 2019, 2020, and 2021 from 25 fields across 14 counties. In addition, we received isolates
from New York from our collaborator, Dr. Sarah Pethybridge at Cornell University, to use for a
comparison study. A total of 259 isolates have been obtained, with nine different genes
amplified by multiplex PCR, and sent to the Penn State Huck genomics facility for fragment



analysis. The data is currently being analyzed to elucidate the diversity across Pennsylvania and
New York.

Cameron Cedeno, an undergraduate research assistant, developed a multiplex PCR protocol to
improve efficiency and reduce the time required to amplify nine to ten different genes for each
isolate. Three multiplex groups, MP1, MP2, & MP3, were developed using ten microsatellite
primers. MP1 and MP3 contained three different microsatellite primers, and MP2 had four
microsatellite primers. Isolates with pre-existing uniplex data from the lab were utilized for
validation purposes. The multiplex PCR products of five isolates were sent for fragment analysis
and compared to the respective uniplex data. The results show the multiplex PCR products had
comparable fragment analysis reads, up to 96% similarity, to uniplex PCR products and reduced
the time of gene amplification by two-fold. This method enabled higher throughput for the
regional diversity study.

Our initial efforts surveying growers through an online survey were not as successful as we had
expected. However, survey responses from Zoom polls during 2021 virtual workshops and
conferences suggest that white mold is a significant disease that has impacted or continues to
be problematic for Pennsylvania soybean growers. In the winter of 2022, we held five breakfast
meetings in different regions in Pennsylvania with five to ten growers to receive input for future
research projects. Given the success of these breakfast meetings, we will use this method of
surveying to elucidate specific white mold disease management strategies currently used by
growers. Currently, we are scheduling breakfast meetings for the winter of 2023 with extension
educators who will invite growers to these meetings.

In Lebanon County, an on-farm fungicide efficacy trial is ongoing. The trial consists of a
randomized complete block design with five treatments and an untreated check with six
replicates. Spray applications were completed on 06/29/22 and 07/13/22. Formal plot ratings
will be completed around growth stage R7, but the field has significant white mold pressure this
year (Figure 1). Yield and moisture data will be collected as well.



Figure 1. White mold signs and symptoms in the 2022 white mold fungicide efficacy trial plots.
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