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Ssummary

Exobasidium fungi are plant pathogens that primarily
infect plants in the Ericaceae family, including blueberries
and azaleas. Rather than producing typical fungal
reproductive structures (mushrooms), infections by these
fungi cause plant cells to proliferate (hyperplasia) and
expand (hypertrophy). The fungi then use the increased
surface area to produce their spores on the surface of the
plant tissue. These changes manifest as symptoms on the
host plant, and the symptoms vary depending on the
species of Exobasidium. The range of symptoms include
leaf and fruit spots, blisters, shoot proliferation (witches'
broom), and galls. Infected plant tissues can also become
swollen and distorted as well as chlorotic (yellow) or
discolored (reddish to pink). As this infected tissue
matures, the surface becomes white and powdery from the
production of spores by the fungus. Exobasidium fungi tend
to cause symptoms on the plant during ideal weather
conditions but can likely survive on the leaf surface or
other available substrates year-round. However, the
lifecycles of most species of Exobasidium fungi in nature
are still poorly understood. Management of diseases
caused by Exobasidium fungi includes chemical
applications and cultural practices, such as pruning before
the spores have the chance to mature.

Introduction

Exobasidium is a genus of plant-pathogenic fungi.
Exobasidium fungi affect plants in select families of the
order Ericales (Heaths and Allies), which includes
Ericaceae, Theaceae, and Symplocaceae (Nannfeldt 1981).
Most Exobasidium fungi affect members of Ericaceae and
are therefore pathogens of important ornamental and crop
species, such as azaleas, blueberries, and cranberries
(Newell etal. 2023). However, several species of
Exobasidium are known to cause diseases on tea and
ornamental camellias (Camellia spp.) (Shirai 1896).
Symptoms, or changes in the host plants, caused by
Exobasidium vary by fungal species. Most notably, some
Exobasidium species cause large galls that are discolored,
turning red, pink, yellow, or white (Figure 1) (Callan and
Carris 2004).

While Exobasidium fungi do not directly kill the host plant,
infections can lead to decreased reproductive success and
reduced plant growth and health (Hildebrand et al. 2000;
Wolfe and Rissler 2000). Yearly repeated infections can
lead to declining plant vigor and size due to branch and
leaf death. Exobasidium symptoms also decrease flowering
and fruiting, which result in the loss of aesthetic value and
reduced agricultural yield, particularly on ornamental or
edible hosts. On fruits, such as blueberries, symptoms
make the crop unmarketable. Exobasidium disease on
berries negatively affects taste, texture, and appearance,
but sorting and removing them by hand is not
economically viable, resulting in the loss of the entire
harvest (Brewer et al. 2014; Newell et al. 2023). Depending
on the host and environmental conditions, symptoms can
be present during one season or persist over multiple
years if the spores remain in the environment (perennial
infection) or the fungus has established itself throughout
the entire plant (systemic infection) (Brewer et al. 2014;
Wolfe and Rissler 2000). This publication aims to help
residents and growers recognize symptoms caused by
Exobasidium fungi and offers solutions for disease
prevention and removal.

Symptoms and Morphology

Exobasidium fungi cause a variety of symptoms on the host
plant depending on the species. Some Exobasidium species
cause galls (Figure 1), while other species cause small leaf
spots, blisters, blights, or witches’ brooms (Figure 2)
(Nannfeldt 1981; Shibata and Hirooka 2022). These
symptoms occur on the stems, leaves, flowers, fruits, and
shoots of various host plants in the order Ericales
(Kennedy et al. 2012). Symptoms are usually
manifestations of the organism’s sexual spore-producing
stage. During this stage, the fungus obtains nutrients from
the host and uses these nutrients to grow and reproduce.
To obtain nutrients from the plant, the fungus will cause
hypertrophy and hyperplasia, increasing the size and
number of cells. This hypertrophy and hyperplasia distort
the leaves or other tissues, resulting in galls and blisters. At
maturity, impacted tissues appear white and powdery, or
felt-like, on the underside of leaves or the entire surface of
the infected plant tissue (Brewer et al. 2014). This felt-like
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appearance is a sign of spore production and another from outside the order Ericales are not formed by

indication that the infection is caused by a fungus, not Exobasidium fungi and, instead, are likely caused by insects
some other type of gall-forming organism. It is important or other gall-forming organisms, such as gall midges or
to note that galls or other strange growths on host plants mites (Dale et al. 2021; Day and Dellinger 2022).

Figure 1. Galls caused by Exobasidium fungi. (A) Reddened shoot gall caused by Exobasidium ferrugineae on
Lyonia fruticosa; (B) flower gall caused by Exobasidium azaleae on an azalea hybrid variety; (C) leaf galls
caused by an unknown species of Exobasidium on torch azalea (Rhododendron kaempferi); (D) leaf gall caused
by an unknown species of Exobasidium on Rhododendron canescens; (E) Exobasidium parvifolii causing
shoestring galls on red huckleberry (Va

Credit: C. B. Willis, UF/IFAS (A-E), and Philip Mayhair, UWF Historic Trust (F)

Figure 2. Other symptoms caused by Exobasidium fungi. (A) Yellow (chlorotic) leaf spots caused by
Exobasidium decolorans on Rhododendron occidentale, (B) reddened leaf blisters caused by an unknown species
of Exobasidium on Gaylussacia, and (C) leaf blight caused by an unknown Exobasidium species on Vaccinium.
Scale bars indicate 1 centimeter.

Credit: C. B. Willis, UF/IFAS
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Exobasidium fungi can have two different growth forms
(often referred to in fungi as “dimorphism”). In the
pathogenic phase, Exobasidium fungi grow as filamentous
hyphae to penetrate plant tissues and enter cells (Mims
and Nickerson 1986). During the rest of their life cycle,
Exobasidium species often grow as yeasts, a single-celled
growth form whereby individual cells reproduce asexually
via budding (Newell et al. 2023). The yeast phase of these
fungi does not seem to cause plant disease, and it is
hypothesized that Exobasidium fungi growing in this phase
act as saprobes (i.e., decomposers that depend on dead
material rather than on the host plant).

When a plant has been infected with Exobasidium during
the right environmental conditions, the fungus forms a
spore-producing layer or hymenium, which appears as a
thin white layer over the plant tissues. Some Exobasidium
species can produce both conidiospores (asexual) and
basidiospores (sexual) in this hymenium layer. Thick spore
layers form on the outer surface of the infected host tissues
and protrude from and in between plant cells (Callan and
Carris 2004). Basidia (cells that produce sexual spores) are
typically cylindrical to club-shaped, and the hyaline
(colorless) basidiospores protrude from their distal ends.
The basidiospores are fusiform to musiform (spindle-
shaped to banana-shaped). The asexual conidia are also
hyaline and generally rod-shaped to elliptical (Kennedy et
al. 2012). Basidiospores of Exobasidium species may
contain one or multiple septations (walls that divide the
cells), although these characteristics can only be viewed
under a light microscope and may only be apparent at
germination.

Ecology and Distribution

Exobasidium species can be found worldwide (GBIF 2025),
ranging from boreal, subarctic regions to the Neotropics
(Pehkonen and Tolvanen 2008; Kisimova-Horovitz and
Goémez 1997). However, Exobasidium species appear to
have a narrow temperature tolerance during the
pathogenic growth phase, ranging from 23°C-29°C
(73.4°F-84.2°F) (Nannfeldt 1981; Ingram et al. 2019).
These fungi are typically noticeable during the temperate
months and are most prevalent in habitats with high
diversity and density of plants in the family Ericaceae.
Exobasidium species appear to have co-evolved with their
plant hosts and are thought to be specific to one or a few
closely related host plant species (Nannfeldt 1981; Brewer
etal. 2014). Many disease occurrences are attributed to
the species Exobasidium vaccinii, but recent studies have
shown E. vaccinii is restricted to a single host, Vaccinium
vitis-idaea, and, therefore, is likely not present in Florida
(Kennedy et al. 2012; Brewer et al. 2014).

Exobasidium fungi are obligate biotrophic pathogens.
Obligate biotrophy means the fungi must infect living
plants to complete their life cycles, and the infection does

not typically Kill the plant (Brewer et al. 2014). However,
most Exobasidium species grow readily on simple culture
media in the lab, suggesting that they live a significant
portion of their life cycles as saprobes. Evidence from
epidemiological studies supports this hypothesis: studies
have shown Exobasidium fungi survive harsh
environmental conditions by living inside the bud scales of
host plants prior to initiating infection (Graafland 1960;
Ingram et al. 2019). Additionally, environmental surveys
have isolated Exobasidium fungi from unexpected sources,
such as mosses or bird feet (Kauseruci et al. 2008;
Johansson et al. 2025). These findings suggest that
Exobasidium fungi may be much more widespread in the
environment than previously thought.

On the east coast of North America, agriculturally
important host species of Exobasidium include blueberries
and cranberries (Vaccinium species). Exobasidium leaf and
fruit spot of blueberry, caused by Exobasidium maculosum,
is a sporadic disease that affects blueberry production
(Figure 3) (Brewer et al. 2014). So far, E. maculosum has
only caused issues for blueberry production in north
Florida, and the pathogen is more problematic in Georgia
and other parts of the southeastern United States (Harmon
et al. 2024). A few different species of Exobasidium (E.
oxycocci, E. perenne, and E. rostrupii) are known to infect
wild and cultivated cranberries (Vaccinium oxycocci and V.
macrocarpon), but large outbreaks are rarely a problem,
especially with improved fungicide use and cultural
practices over the last century (Shear 1907, 1920;
Nickerson 1984; Caruso 1998). In the Middle East and
Southeast Asia, Exobasidium blister blight caused by
Exobasidium vexans is a serious disease in tea production
(de Weille 1960). Exobasidium diseases are also
noteworthy in the horticultural trade, as many
Exobasidium species are well-known to cause large galls on
ornamental camellias and azaleas (Wolf and Wolf 1952;
Graafland 1960). Native shrubs such as staggerbushes
(Lyonia spp.) and sweetleaf (Symploccos tinctoria) are also
common hosts to Exobasidium fungi (Kennedy et al. 2012;
American Society of Naturalists 1867). Wild Vaccinium
species could also serve as disease reservoirs for the
agricultural production of blueberries, but this possibility
has not been closely studied in the genus Exobasidium
(Power and Mitchell 2004).

While Exobasidium spores are well-known to survive tough
environmental conditions in the bud scales of their host
plants prior to causing disease (Graafland 1960; Ingram et
al. 2017), arecent study provided evidence that insects
may also play an important role in pathogen dispersal and
disease transmission (Newell et al. 2023). However, this
area of research has not been well studied, warranting
more work to illuminate the potentially complex biology of
Exobasidium fungi, insect vectors, and other insect-
dispersed organisms.
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Figure 3. Symptoms caused by Exobasidium leaf and fruit spot on blueberry plants. (A) Chlorotic leaf spots on
the leaves of lowbush blueberry (Vaccinium angustifolium), (B) leaf and fruit spots on commercial blueberry
caused by Exobasidium maculosum, and (C) fruit spot on a blueberry fruit.

Credit: C. B. Willis, UF/IFAS (A), and M. T. Brewer, UGA (B and C)

Disease Management

Cultural and chemical control practices are the two main
management strategies for diseases caused by Exobasidium
species. Homeowners may commonly encounter galls on
ornamental azaleas caused by Exobasidium fungi.
Exobasidium galls on azaleas do not pose an immediate
threat to the plant, but they may be considered unsightly. If
left untreated for many years, the pathogen may weaken
the host plant enough to reduce vigor (Douglas 2011).
Thus, homeowners can manage galls by plucking infected
leaves or pruning infected branches prior to spore
production (Brazee 2024). While the efficacy of pruning
and removal has not been tested, galls are best removed
when small and before they have developed a white,
powdery appearance. Infected material should be removed
from the area to avoid reinfection, and pruning may need
to be employed for multiple consecutive years to reduce
the existing spore bank. If the problem persists, the
application of a commercially available fungicide like
Mancozeb in the early spring prior to bud opening, a
heavier prune, or the removal of the entire affected plant
may be necessary (Graafland 1960; Brazee 2024).

General management of Exobasidium maculosum on
blueberries for commercial production generally divides
fungicide applications into four events: pre-bloom, post-
bloom, preharvest, and postharvest (Brannen et al. 2016;
Ingram et al. 2017). The two most popular fungicides for
managing E. maculosum are calcium polysulfide (lime
sulfur) and Captan. Lime sulfur is a primary choice for
many commercial producers because it is labeled for
organic production and is a broad-spectrum fungicide.
Research has shown that early-season applications (pre-
bloom) are more effective than late-season treatments
(post-bloom) (Brannen et al. 2016). Growers should plan
cultural control methods well before establishing a
blueberry grove, as spacing and plant density will affect
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the risk of Exobasidium and other diseases on blueberries.
While denser plantings can provide a greater return on
investment in terms of blueberry production, close spacing
allows Exobasidium spores and other fungi to spread more
easily from plant to plant. Denser canopies also increase
humidity and retain leaf moisture, which provides
favorable conditions for pathogens (Howard 1996). Drip
irrigation should be used in place of overhead irrigation
methods because overhead watering leads to prolonged
leaf wetness, thereby contributing to the proliferation of
fungal pathogens. Finally, scouting is the most important
component of cultural control. Producers should monitor
their groves for any signs of Exobasidium or other
pathogens and should remove infected plants early to
reduce the risk of perennial and systemic infection (Ingram
etal. 2017).

References

American Society of Naturalists. 1867. The American
Naturalist, p. 1147. Vol. 18. Published for the
American Society of Naturalists by the University
of Chicago Press.
https://www.biodiversitylibrary.org/page/41775
135

Brannen, P., H. Scherm, and R. M. Allen. 2016.
“Management of Exobasidium Leaf and Fruit Spot
Disease of Blueberry.” Acta Horticulturae 1180:
215-220.
https://doi.org/10.17660/ActaHortic.2017.1180.
28


https://www.biodiversitylibrary.org/page/41775135
https://www.biodiversitylibrary.org/page/41775135
https://doi.org/10.17660/ActaHortic.2017.1180.28
https://doi.org/10.17660/ActaHortic.2017.1180.28

Brazee, N. ]. 2024. Exobasidium Gall of Rhododendron and
Azalea. UMass Extension Landscape, Nursery and
Urban Forestry Program. University of
Massachusetts Amherst, Center for Agriculture,
Food, and Environment. Last updated March 18,
2024. https://www.umass.edu/agriculture-food-
environment/landscape/fact-
sheets/exobasidium-gall-of-rhododendron-azalea

Brewer, M. T., A. N. Turner, P. M. Brannen, W. O. Cline, and
E. A. Richardson. 2014. “Exobasidium maculosum, a
New Species Causing Leaf and Fruit Spots on
Blueberry in the Southeastern USA and Its
Relationship with Other Exobasidium spp.
Parasitic to Blueberry and
Cranberry.” Mycologia 106 (3): 415-423.
https://doi.org/10.3852/13-202

Callan, B. E.,, and L. M. Carris. 2004. “7—Fungi on Living
Plant Substrata, Including Fruits.” In Biodiversity of
Fungi, edited by G. M. Mueller, G. F. Bills, and M. S.
Foster. Academic Press.
https://doi.org/10.1016/B978-012509551-
8/50010-6

Caruso, F. L. 1998. “Reoccurrence of Rose Bloom Caused by
Exobasidium oxycocci in Cranberry in
Massachusetts.” Plant Disease 82 (4): 447.
https://doi.org/10.1094/PDIS.1998.82.4.447B

Dale, A., E. Harlow, C. Harmon, and C. Marble. 2021.
“Galling Damage to Woody Ornamentals:
Diagnosis and Potential Causes: ENY-
2055/IN1310.” EDIS 2021 (1).
https://doi.org/10.32473/edis-in1310-2021

Day, E., and T. A. Dellinger. 2022. “Galls Made by Aphids,
Adelgids, Phylloxerans, Psyllids, and Midges.”
ENTO-146NP. Virginia Cooperative Extension.
https://pubs.ext.vt.edu/content/pubs_ext_vt_edu/
en/ENTO/ENTO-146/ENTO-146.html

de Weille, G. A. 1960. “Blister Blight (Exobasidium vexans)
in Tea and Its Relationship with Environmental
Conditions.” Netherlands Journal of Agricultural
Science 8 (3): 183-210.
https://doi.org/10.18174/njas.v8i3.17647

Douglas, S. M. 2011. Common Problems of Rhododendron
and Azalea. Connecticut Agricultural Experiment
Station.

Global Biodiversity Information Facility (GBIF). 2025. GBIF
Occurrence Download. Retrieved August 8, 2025.
https://doi.org/10.15468/dl.kdk9s4

0dd Fruits: Gall and Leaf Spot Diseases Caused by Exobasidium Fungi

Graafland, W. 1960. “The Parasitism of Exobasidium
japonicum Shirai on Azalea.” Acta Botanica
Neerlandica 9 (4): 347-379.
https://doi.org/10.1111/j.1438-
8677.1960.tb00668.x

Harmon, P. F,, O. E. Liburd, P. Dittmar, ]. G. Williamson, and
D. Phillips. 2024. “2024 Florida Blueberry
Integrated Pest Management Guide:
HS380/HS1156, rev. 8/2024.” EDIS 2024 (4).
https://doi.org/10.32473/edis-hs380-2021

Hildebrand, P. D., N. L. Nickerson, K. B. McRae, and X. Lu.
2000. “Incidence and Impact of Red Leaf Disease
Caused by Exobasidium vaccinii in Lowbush
Blueberry Fields in Nova Scotia.” Canadian Journal
of Plant Pathology 22 (4): 364-367.
https://doi.org/10.1080/07060660009500454

Howard, R. ]. 1996. “Cultural Control of Plant Diseases: A
Historical Perspective.” Canadian Journal of Plant
Pathology 18 (2): 145-150.
https://doi.org/10.1080/07060669609500639

Ingram, R. ., R. M. Allen, and H. Scherm. 2017.
“Symptomology and Epidemiology of Exobasidium
Leaf and Fruit Spot of Blueberry.” Acta
Horticulturae 1180: 205-214.
https://doi.org/10.17660/ActaHortic.2017.1180.
27

Ingram, R. ]., H. D. Ludwig, and H. Scherm. 2019.
“Epidemiology of Exobasidium Leaf and Fruit Spot
of Rabbiteye Blueberry: Pathogen Overwintering,
Primary Infection, and Disease Progression on
Leaves and Fruit.” Plant Disease 103 (6): 1293-
1301. https://doi.org/10.1094/PDIS-09-18-1534-
RE

Ingram, R,, J. Oliver, P. M. Brannen, and R. M. Allen. 2025.
“Exobasidium Leaf and Fruit Spot of Blueberry.”
Circular 1142. CAES Field Report. University of
Georgia Extension.
https://fieldreport.caes.uga.edu/publications/C11
42 /exobasidium-leaf-and-fruit-spot-of-blueberry/

Johansson, N. R, U. Kaasalainen, and J. Rikkinen. 2025.
“Diversity of fungi attached to birds corresponds
to the habitat ecologies of their avian dispersal
vectors.” Annals of Botany 136 (4): 721-732.

Kauseruci, H., C. Mathiesen, and M. Ohlson. 2008. “High
Diversity of Fungi Associated with Living Parts of
Boreal Forest Bryophytes.” Botany 86 (11): 1326-
1333. https://doi.org/10.1139/B08-102


https://www.umass.edu/agriculture-food-environment/landscape/fact-sheets/exobasidium-gall-of-rhododendron-azalea
https://www.umass.edu/agriculture-food-environment/landscape/fact-sheets/exobasidium-gall-of-rhododendron-azalea
https://www.umass.edu/agriculture-food-environment/landscape/fact-sheets/exobasidium-gall-of-rhododendron-azalea
https://doi.org/10.3852/13-202
https://doi.org/10.1016/B978-012509551-8/50010-6
https://doi.org/10.1016/B978-012509551-8/50010-6
https://doi.org/10.1094/PDIS.1998.82.4.447B
https://doi.org/10.32473/edis-in1310-2021
https://pubs.ext.vt.edu/content/pubs_ext_vt_edu/en/ENTO/ENTO-146/ENTO-146.html
https://pubs.ext.vt.edu/content/pubs_ext_vt_edu/en/ENTO/ENTO-146/ENTO-146.html
https://doi.org/10.18174/njas.v8i3.17647
https://doi.org/10.15468/dl.kdk9s4
https://doi.org/10.1111/j.1438-8677.1960.tb00668.x
https://doi.org/10.1111/j.1438-8677.1960.tb00668.x
https://doi.org/10.32473/edis-hs380-2021
https://doi.org/10.1080/07060660009500454
https://doi.org/10.1080/07060669609500639
https://doi.org/10.17660/ActaHortic.2017.1180.27
https://doi.org/10.17660/ActaHortic.2017.1180.27
https://doi.org/10.1094/PDIS-09-18-1534-RE
https://doi.org/10.1094/PDIS-09-18-1534-RE
https://fieldreport.caes.uga.edu/publications/C1142/exobasidium-leaf-and-fruit-spot-of-blueberry/
https://fieldreport.caes.uga.edu/publications/C1142/exobasidium-leaf-and-fruit-spot-of-blueberry/
https://doi.org/10.1139/B08-102

Kennedy, A. H., N. A. Goldberg, and A. M. Minnis. 2012.
“Exobasidium ferrugineae sp. nov., Associated with
Hypertrophied Flowers of Lyonia ferruginea in the
Southeastern USA.” Mycotaxon 120 (1): 451-460.
https://doi.org/10.5248/120.451

Kisimova-Horovitz, L., and L. D. Gomez. 1997.
“Basidiomicetos de Costa Rica. Exobasidiales,
Cryptobasidiales. Notas historicas, taxondmicas y
fitogeograficas [Basidiomycetes of Costa Rica.
Exobasidiales, Cryptobasidiales. Historical,
Taxonomic, and Phytogeographical Notes].”
Revista de Biologia Tropical 45 (4): 1293-1310.

Mims, C. W.,, and N. L. Nickerson. 1986. “Ultrastructure of
the Host—Pathogen Relationship in Red Leaf
Disease of Lowbush Blueberry Caused by the
Fungus Exobasidium vaccinii.” Canadian Journal of
Botany 64 (7): 1338-1343.
https://doi.org/10.1139/b86-184

Nannfeldt, J. A. 1981. “Exobasidium, a Taxonomic
Reassessment Applied to the European species.”
Symbolae Botanicae Upsalienses XXIII (2).

Newell, A. D., A. A. Sial, and M. T. Brewer. 2023. “Evidence
for Vector Transmission of the Blueberry
Pathogen Exobasidium maculosum, Cause of
Exobasidium Leaf and Fruit Spot.” PhytoFrontiers
3 (2): 347-354. https://doi.org/10.1094 /phytofr-
10-22-0107-r

Nickerson, N. L. 1984. “A Previously Unreported Disease of
Cranberries Caused by Exobasidium perenne sp.
nov.” Canadian Journal of Plant Pathology 6 (3):
218-220.
https://doi.org/10.1080/07060668409501555

0dd Fruits: Gall and Leaf Spot Diseases Caused by Exobasidium Fungi

Pehkonen, T., and A. Tolvanen. 2008. “Relationships
Between Vaccinium vitis-idaea and the Frequency
of Its Fungal Pathogen Exobasidium splendidum,
and the Environment.” Arctic, Antarctic, and Alpine
Research 40 (3): 561-567.

Power, A. G., and C. E. Mitchell. 2004. “Pathogen Spillover
in Disease Epidemics.” The American Naturalist
164 (S5): 79-89. https://doi.org/10.1086/424610

Shear, C. L. 1907. Cranberry Diseases. U.S. Department of
Agriculture.
http://archive.org/details/cranberrydisease00she
arich

Shear, C. L. 1920. Cranberry Diseases and Their Control. U.S.
Department of Agriculture.
http://archive.org/details/CAT87203098

Shibata, S., and Y. Hirooka. 2022. “Taxonomy and
Phylogeny of Exobasidium pentasporium Causing
Witches’ Broom of Rhododendron Species.”
Mycoscience 63 (6): 247-253.
https://doi.org/10.47371/mycosci.2022.07.002

Shirai, M. 1896. “Descriptions of Some New Japanese
Species of Exobasidium.” Shokubutsugaku Zasshi
10 (113): 51-54.
https://doi.org/10.15281/jplantres1887.10.113_5
1

Wolf, F. T., and F. A. Wolf. 1952. “Pathology of Camellia
leaves infected by Exobasidium camelliae var.
gracilis Shirai.” Phytopathology 42: 147-149.

Wolfe, L. M., and L. J. Rissler. 2000. “Reproductive
Consequences of a Gall-Inducing Fungal Pathogen
(Exobasidium vaccinii) on Rhododendron
calendulaceum (Ericaceae).” Canadian Journal of
Botany 77 (10): 1454-1459.
https://doi.org/10.1139/b99-108


https://doi.org/10.5248/120.451
https://doi.org/10.1139/b86-184
https://doi.org/10.1094/phytofr-10-22-0107-r
https://doi.org/10.1094/phytofr-10-22-0107-r
https://doi.org/10.1080/07060668409501555
https://doi.org/10.1086/424610
http://archive.org/details/cranberrydisease00shearich
http://archive.org/details/cranberrydisease00shearich
http://archive.org/details/CAT87203098
https://doi.org/10.47371/mycosci.2022.07.002
https://doi.org/10.15281/jplantres1887.10.113_51
https://doi.org/10.15281/jplantres1887.10.113_51
https://doi.org/10.1139/b99-108

'This document is PP389, one of a series of the Department of Plant Pathology, UF/IFAS Extension. Original
publication date April 2026. Visit the Ask IFAS website at https://ask.ifas.ufl.edu/ for the currently
supported version of this publication. © 2026 UF/IFAS. This publication is licensed under CC BY-NC-ND 4.0.

2 C. Benton Willis, graduate research assistant, UF/IFAS Department of Plant Pathology, Gainesville, FL;
Michael Goodnight, graduate research assistant, Department of Entomology and Nematology, UF/IFAS
Doctor of Plant Medicine Program; Jessica Velte, graduate research assistant, UF/IFAS Department of Plant
Pathology, Gainesville, FL; Marin T. Brewer, department head and distinguished professor, Department of
Plant Pathology, University of Georgia, Athens, GA; Matthew E. Smith, professor, Department of Plant
Pathology and curator of the UF Fungal Herbarium (FLAS); UF/IFAS Extension, Gainesville, FL 32611.

The Institute of Food and Agricultural Sciences (IFAS) is an Equal Opportunity Institution authorized to
provide research, educational information and other services only to individuals and institutions that
function with non-discrimination with respect to race, creed, color, religion, age, disability, sex, sexual
orientation, marital status, national origin, political opinions or affiliations. For more information on
obtaining other UF/IFAS Extension publications, contact your county's UF/IFAS Extension office. U.S.
Department of Agriculture, UF/IFAS Extension Service, University of Florida, IFAS, Florida A & M University
Cooperative Extension Program, and Boards of County Commissioners Cooperating. Andra Johnson, dean
for UF/IFAS Extension.

0dd Fruits: Gall and Leaf Spot Diseases Caused by Exobasidium Fungi


https://ask.ifas.ufl.edu/
https://creativecommons.org/licenses/by-nc-nd/4.0/

