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Abstract: Camellias are evergreen shrubs native to the eastern and southern regions of Asia.
In Romania, camellias are popular ornamental plants grown in pots. Pestalotiopsis species
have a worldwide distribution and are pathogenic to a wide range of hosts. They also
represent an important group of endophytes capable of producing a variety of bioactive
secondary metabolites. This paper reports the occurrence of grey blight and twig or
branch dieback caused by Pestalotiopsis sp. on Camellia japonica L. grown in pots and
used in the landscaping of a public garden located in lasi city, Romania (GPS coordinates:
47°09'24.0" N 27°35'15.6" E). Pestalotiopsis species were identified based on morphological
characteristics and Sanger sequencing. Genomic analysis of the fungal isolate coded
P_CJ_24, obtained from living plants, was based on ribosomal internal transcribed spacer
region amplification using the LSU primers. This first report of Pestalotiopsis species
infection of ornamental plants in Romania suggests that new plant pathogens can be
introduced in new environmental conditions through plant pods and their incidence
increases with the widespread of plant material among gardens.
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1. Introduction

Camellias are evergreen plants that can grow into large shrubs or medium-sized trees,
native to the temperate and subtropical forests of southeastern Asia. Some species, such as
Camellia sinensis Kuntze, are widely used for tea production due to their diverse applications
and medicinal benefits [1]. Other species in the Camellia genus, like C. japonica, are valued
for their ornamental blooms and play a significant role in landscaping, while C. oleifera is
cultivated for its edible oil [2,3].

Camellias were introduced to Europe in the 17th century, where their ornamental
beauty quickly gain recognition. During the colonial period, these plants became highly
sought after by wealthy colonists, who collected them prominently in their expansive
gardens and large conservatories. The most popular ornamental species, C. japonica L., is
known for its stunning flowers and has been the subject of several studies focused on its
antioxidant and anti-inflammatory potential [4-11].

In landscaping, camellias are often used to form hedges and borders, or pruned for
growth as small trees, even in pots. The most commercially important ornamental species
include C. sasanqua Thunb., C. japonica L., and C. reticulata Lindl. Additionally, there are
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over 20,000 registered hybrids of camellias, most of which are known to be susceptible to
petal blight and twig dieback [12-15].

The most common fungal pathogens affecting camellias, causing brown leaf blotches,
premature leaf loss, and twig or branch dieback, are species of Pestalotiopsis [16,17]. The
most recent classification of Pestalotiopsis-like species places them in the order Xylariales,
within the family Sporocadaceae. These fungi are primarily phytopathogenic and are com-
monly found in tropical regions, where they cause blight diseases in many crops [18,19].

The genus Pestalotiopsis encompasses fungi with a variety of ecological roles, especially
as plant pathogens, endophytes, or saprobes. These fungi are distributed widely across
tropical and temperate regions [20]. Some species are known to cause diseases in plant
foliage, twigs, or roots of plants, resulting in considerable losses in commercial production,
particularly in southern India and Japan. For instance, gray blight disease caused by
Pestalotiopsis spp. has led to yield reductions exceeding 17% in tea plantations in these
regions [21-23].

In recent years, Pestalotiopsis species have garnered attention not only for their role
as plant pathogens but also for their ability to produce diverse secondary metabolites.
For example, Pestalotiopsis microspora produces E2712A, an enzyme capable of degrading
Impranil DLN [24,25], while Pestalotiopsis chamaeropsis synthesizes a biologically active
exopolysaccharide [26]. Additionally, a prenylated resveratrol derivative, 2-C-prenyl resver-
atrol, identified in Pestalotiopsis fici, exhibits enhanced antioxidant and neuroprotective
properties compared to resveratrol [27,28]. Endophytic strains such as P. microspora and P.
mangiferae, are also known to produce secondary metabolites involved in many biological
activities [29].

A study by Jiang et al. [30] reported the identification of 307 new compounds de-
rived from the Pestalotiopsis genus, including 52 terpenoids, 15 coumarins, 40 lactones,
189 polyketides, and 11 alkaloids. Remarkably, about 62% of the metabolites identified
from Pestalotiopsis species are polyketides [31].

Research on Pestalotiopsis species as fungal pathogens of camellias is relatively new in
Romania. In this country, camellias are cultivated exclusively as ornamental plants and
are not grown for tea production. While local production in this sector remains limited,
the increasing popularity of ornamental horticulture has led to a significant rise in the
importation of ornamental plants in recent years. This trend reflects a growing demand that
domestic production cannot fully satisfy. Consequently, understanding the epidemiology
of fungal pathogens like Pestalotiopsis spp., which can severely impact ornamental plants
growth, has become essential.

This study documents the first confirmed case of Pestalotiopsis sp. infecting ornamental
Camellia japonica L. plants in Romania. The infection was detected in spring 2024 on potted
camellias used in landscaping at a public garden in Iasi city, Romania (GPS Coordinates:
47°09'24.0" N 27°35'15.6" E). The article describes the identification of Pestalotiopsis sp.
based on both morphological analysis and molecular techniques, including PCR and Sanger
sequencing. Genomic DNA was amplified with primers specific to the ribosomal internal
transcribed spacer (ITS) region, and the resulting sequences were analyzed to confirm the
pathogen.

2. Results
2.1. Symptomatology, Isolation and Identification of the Pathogen

In spring 2024, potted plants of Camellia japonica L. displaying symptoms of gray
blight were examined to identify the pathogen causing the infection. Further analysis were
conducted on diseased twigs and branches collected from plants used in the landscaping
of a public garden located in Iasi city, Romania (Figure 1).
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Figure 1. Pestalotiopsis sp. on camellia plants grown in pots as landscaping of a public garden located
in Jasi city, Romania (GPS coordinate: www.google.com/maps, accessed on 4 July 2024, 47°09'24.0”
N 27°35'15.6" E). Red arrows represent the exact location of the plant material investigated. Red x
marks the physical location of the ornamental plant pots.

Initial symptoms of the disease were observed on twigs and branches, presenting
as expanded gray lesions with black fungal spots on the affected areas. Subsequently,
leaves exhibited small dark brown spots that gradually enlarged into grayish-brown circles
surrounded by a dark brown border. These symptoms align with those caused by species
of the Pestalotiopsis genus, as documented previously by other researchers [32,33].

The suspected pathogen was isolated from infected twigs onto PDA (potato dextrose
agar) plates. Within three to five days of culturing, hyphae began emerging from the
margins of the twig tissue segments. Upon transferring to fresh PDA medium, the hyphae
formed whitish colonies that darkened with age, starting from the edges and progressing
toward the center. Around ten days after incubation, black acervuli developed in roughly
concentric rings. The conidia were fusiform, mostly straight but occasionally slightly
curved, with four septa dividing the conidium into five cells. The basal and apical cells
were hyaline, with transparent, thin, smooth walls, while the middle cells were dark tan
(Figure 2). These morphological characteristics are consistent with those of the Pestalotiopsis
genus, as also described by Maharachchikumbura et al. (2013) [19].

2.2. Molecular Validation of Pestalotiopsis sp. in Camellia japonica L. Infected Tissues

Genomic DNA was extracted from the purified Camellia japonica L. isolate, designated
P_CJ_24, and analysed using ITS primers via PCR to determine the fungal species respon-
sible for the symptoms. The PCR amplification results showed an amplicon of 564 bp,
consistent with expectations. The resulting PCR product was subjected to Sanger sequenc-
ing, and the sequence was analysed using the GenBank database [34] through BLAST
searches (blastn) for local alignment, simple neighbor joining clustering and uncorrected
p-distances [35].

BLAST analysis revealed that the PCR amplicon from isolate P_CJ]_24 shared 100%
identity with over 100 sequences from the NIH library (https:/ /blast.ncbi.nlm.nih.gov/
Blast.cgi, accessed on 26 July 2024), all identified as belonging to the Pestalotiopsis sp.
(Figure 3 and Supplementary File S1).
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Figure 2. Pestalotiopsis sp. causing twigs gray blight on Camellia japonica L. (A) Infected camellia
twigs; (B) Infected camellia leaf spot; (C) Colony surface on PDA medium; (D) Conidia.
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was amplified using PCR specific nuclear ribosomal internal transcribed spacer (ITS) primers.
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3. Discussion

The Pestalotiopsis genus is widely recognized as a cosmopolitan group of fungi. Known
primarily for its role as a plant pathogen, this genus has garnered significant considerable
attention in recent years due to its ability to produce a wide range of chemically novel and
diverse metabolites. While Pestalotiopsis is an appendage-bearing conidial anamorphic fun-
gus predominantly associated with plant diseases, only a few species of Pestalotiopsis have
been linked with human infections. Notably, in immunocompromised individuals, these
fungi can act as opportunistic pathogens, leading to rare conditions such as mycetoma [36].

The taxonomy of the Pestalotiopsis genus is highly complex and diverse. Despite
numerous reports in the literature, the classification and understanding of its species
remains incomplete, encompassing both well-known and lesser-studied taxa [37,38]. This
study aims to enhance the understanding of Pestalotiopsis species associated with Camellia
japonica L. plant infections, an ornamental plant grown in pots and used in public gardens
in Romania. Since reports of Pestalotiopsis in Romania are limited, it is essential to study and
accurately identify the species present, particularly in Camellia plants under these specific
cultivation conditions. A thorough understanding of the species and genetic diversity of
these pathogens is essential for effective disease management strategies. Given the distinct
morphological traits of Pestalotiopsis strain, molecular techniques are indispensable for
precise species identification [39].

Given the limited research of Pestalotiopsis spp. in Romania, the strain characterized
in this study, both morphologically and molecularly, may serve as a valuable reference
for future screening of resistant plant varieties and the development of highly effective
biological and chemical control agents. As a result, this study could provide researchers
with a foundational resource for investigating pestalotioid species that are crucial for the
production of biologically active secondary metabolites.

Over the past few decades, numerous secondary metabolites have been isolated and
characterized from Pestalotiopsis species. Recent studies highlight the identification of
approximately 384 Pestalotiopsis species across diverse ecological habitats. Although the
majority of these species remain poorly studied, many have the potential to produce
secondary metabolites with unique bioactivities, which are particularly valuable in phar-
macology applications and in the food industry. These bioactivities, including anticancer,
antifungal, antibacterial, and nematicidal activities, continue to be the focus of intensive
investigation [40-42].

The molecular identification of the isolated fungus, Pestalotiopsis sp., was verified
through PCR using fungal-specific nuclear ribosomal internal transcribed spacer (ITS)
primers. The PCR amplification produced an amplicon of approximately 564 bp, corre-
sponding to the LSU regions, which is the targeted region of interest.

Phylogenetic analysis of the coded isolate P_C]J_24 revealed its association with several
Pestalotiopsis species. For instance, Pestalotiopsis portugallica is known to cause petal disease
on Camellia japonica L., adversely affecting its ornamental value [43]. Pestalotiopsis eugeniae
has been identified as the causal agent of fruit rot in wax apples [44]. The role of Pestalotiopsis
microspore remains ambiguous, as if has been reported both as a pathogen, causing various
symptoms on numerous host plants, and as an endophyte that does not induce disease [45].
Furthermore, P. microspora has attracted significant attention for its potential in degrade
synthetic plastics and for producing bioactive compounds with antimicrobial, antioxidant,
and anticancer properties. However, due to the uncertainties regarding its distribution
in Europe and globally, along with its endophytic nature, P. microspore is not listed in the
Commission Implementing Regulation (EU) 2019/2072 [46].

As previously mentioned, Pestalotiopsis species exhibits dual behavior, functioning
either as endophytes or as pathogenic fungi [47,48]. For example, Pestalotiopsis kenyana is



Horticulturae 2025, 11, 93

6 0f 9

responsible for causing leaf spot disease on Rhododendron agastum Balf. f. & W. W. Sm. [49].
Beyond plant tissues, Pestalotiopsis species occupy various ecological niches, including
oceans, rivers, lakes, air, and soil, as exemplified by Pestalotiopsis papuana [50].

4. Materials and Methods
4.1. Diseased Sample Collection and Fungus Isolation

Pestalotiopsis spp. presence was observed on April 10, 2024, to Camellia japonica L.
plants grown in pots in a public garden located in Iasi city, Romania (GPS Co-ordinates
47°09'39.8"” N 27°35'18.8" E). Multiple infected tissues of Camellia japonica L. host plant
were collected and investigated in the research laboratory of the Phytopathology discipline
within the “Ion Ionescu de la Brad” lasi University of Life Sciences (IULS). The fruiting
bodies were examined and observed first under stereomicroscopes (Motic® SMZ-168 Series,
Motic, Wetzlar, Germany) then the pathogen was isolated as follows. The infected twigs
were washed under running tap water and then rinsed with distilled water. Diseased
twigs were surface sterilized with 0.1% mercuric chloride for 1 min, well rinsed then with
distilled water for three times and blotted dry with sterilized filter papers [51] Then were
cut into small pieces of twig tissues and placed on Potato Dextrose Agar (PDA) plates.
Thus, prepared plates were incubated for 10 days at 25 °C. The growing mycelial tips were
aseptically transferred to new PDA plates in order to obtain pure culture [52,53]. Purified
isolate was coded P_CJ_24 and used then for the molecular analysis and identification.

4.2. Pathogen Identification—Morphologic

The pathogenicity of P_CJ_24 isolate was tested on camellia leaves 2-year-old potted
that were surfaced disinfected with 75% ethanol. About 20 camellia leaves were inoculated
with a conidial suspension (8 pL) that was placed at wounded and no wounded sites on
the middle of the camellia leaves [16]. Conidial suspension for camellia leaves inoculations
was prepared according to the to the protocol of Chen et al. [54]. Other 20 camellia leaves
inoculated with only sterile water served as controls. Inoculated camellia leaves were
covered with plastic bags to maintain high relative humidity for 2 days and maintained in
the greenhouse at 25 & 2 °C until disease symptoms appeared.

4.3. DNA Extraction and Sanger Sequencing

DNA extraction was done from purified isolate P_CJ_24 using the PCRBIO Rapid
Extract Lysis Kit (https:/ /pcrbio.com/row /products/dna-extraction/pcrbio-rapid-extract-
lysis-kit/, accessed on 26 May 2024, PCR Biosystems Ltd., London, UK). PCR amplification
and purification were performed in accordance with the manufacturer’s instructions, using
the PlatinumTM PCR SuperMix High Fidelity (https://www.thermofisher.com/order/
catalog/product/12532016, accessed on 26 May 2024, Thermo Fisher Scientific, Waltham,
MA, USA) and the ExoSap (https://www.thermofisher.com/order/catalog/product/78
205.10.ML, accessed on 26 May 2024, Thermo Fisher Scientific, Waltham, MA, USA). PCR
targets were the nuclear ribosomal internal transcribed spacer (ITS) loci, with an amplicon
size of 564 bp. Sanger sequencing of the amplicon was performed by the BMR-Genomics
(via Redipuglia 21/A, Padova, 35131, Italy).

4.4. Phylogenetic Analysis of DNA Sequence

DNA sequence of the PCR product was submitted to rDNA homology sequence
alignment using BLAST (https:/ /blast.ncbi.nlm.nih.gov/Blast.cgi, accessed on 6 July 2024)
against the NCBI GenBank (GenBank; http:/ /www.ncbi.nlm.nih.gov/BLAST /incidence.
html, accessed on 6 July 2024) to verify the genetic similarity of other sequences. Phyloge-
netic analyses were carried out using the NCBI-BLAST tool with the method “neighbor
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joining”, with a maximum seq difference of 0.5, as previously described by Florea et al.
2023 [55].

5. Conclusions

Understanding the optimal environmental conditions and life cycles of host species is
essential for preventing infections caused by various pathogens. An effective integrated
management program should incorporate knowledge of environmental factors, mecha-
nisms of disease spread, and consistent monitoring and sampling practices. These measures
are particularly important for minimizing the occurrence of common diseases, especially
those caused by fungi.

This study represents the first report of Pestalotiopsis sp. isolated from Camellia japonica
L. in Romania, shedding light on the pathogenicity of Pestalotiopsis species, which dimin-
ished the ornamental and economic value of these plants. Furthermore, additional research
is needed to explore the germination and dormancy requirements of Pestalotiopsis sp.,
particularly in plant species of horticultural and agronomical significance.

Ultimately, a deeper understanding of the Pestalotiopsis genus will pave the way for
the development of sustainable and effective management strategies to reduce its impact on
economically and ecologically significant plant species. This study serves as a foundation
for future research into the intricate relationship between Pestalotiopsis sp. and Camellia
japonica L ornamental plants.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/horticulturae11010093/s1, File S1: Sanger Sequencing results of
isolate P_Cj_24.

Author Contributions: Conceptualization, A.-M.F. and E.U.; methodology, A.-M.F. and .G.; software,
A.-M.G.; validation, A.-M.E, E-D.L., E.U. and L.G.; formal analysis, A.-M.F and A.-M.G,; investigation,
A.-M.F,; resources, E.U.; data curation, F-D.L.; writing—original draft preparation, A.-M.G.; writing—
review and editing, A.-M.E, E.U. and 1.G,; visualization, A.-M.F,, E.U. and 1.G.; supervision, A.-M.E,,
E.U. and I.G,; project administration, A.-M.F. and E.U.; funding acquisition, A.-M.F. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Data Availability Statement: Data can be found in Supplementary Materials.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

Zhou, S.; Li, Z.; Song, H.; Hu, H.; Ma, S.; Tao, Y.; Hao, Z.; Feng, X.; Pan, Y,; Gong, S.; et al. Recent advances in tea seeds (Camellia
Sinensis (L.) O. Kuntze): Active ingredients, health effects, and potential applications. Trends Food Sci. Technol. 2023, 141, 104192.
[CrossRef]

Pascoa, R.; Teixeira, A.M.; Sousa, C. Antioxidant capacity of Camellia japonica cultivars assessed by near- and mid-infrared
spectroscopy. Planta 2019, 249, 1053-1062. [CrossRef]

Teixeira, A.M.; Sousa, C.A. Review on the Biological Activity of Camellia Species. Molecules 2021, 26, 2178. [CrossRef]
Majumder, S.; Ghosh, A.; Bhattacharya, M. Natural anti-inflammatory terpenoids in Camellia japonica leaf and probable biosynthe-
sis pathways of the metabolome. Bull. Natl. Res. Cent. 2020, 44, 141. [CrossRef]

Lee, H.S.; Choi, J.H.; Cui, L,; Li, Y;; Yang, J.M,; Yun, J.J.; Jung, ].E.; Choi, W.; Yoon, K.C. Anti-inflammatory and antioxidative effects
of Camellia japonica on human corneal epithelial cells and experimental dry eye: In vivo and in vitro study. Investig. Ophthalmol.
Vis. Sci. 2017, 58, 1196-1207. [CrossRef] [PubMed]

Jeong, C.H.; Kim, J.H.; Choi, G.N.; Kwak, ].H.; Kim, D.-O.; Heo, H.]J. Protective effects of extract with phenolics from camellia
(Camellia japonica) leaf against oxidative stress-induced neurotoxicity. Food Sci. Biotechnol. 2010, 19, 1347-1353. [CrossRef]
Mizutani, T.; Masaki, H. Anti-photoaging capability of antioxidant extract from Camellia japonica leaf. Exp. Dermatol. 2014, 23
(Suppl. S1), 23-26. [CrossRef]


https://www.mdpi.com/article/10.3390/horticulturae11010093/s1
https://www.mdpi.com/article/10.3390/horticulturae11010093/s1
https://doi.org/10.1016/j.tifs.2023.104192
https://doi.org/10.1007/s00425-018-3062-z
https://doi.org/10.3390/molecules26082178
https://doi.org/10.1186/s42269-020-00397-7
https://doi.org/10.1167/iovs.16-20634
https://www.ncbi.nlm.nih.gov/pubmed/28245300
https://doi.org/10.1007/s10068-010-0192-x
https://doi.org/10.1111/exd.12395

Horticulturae 2025, 11, 93 80f9

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Moon, S.H.; Kim, M.Y. Phytochemical profile, antioxidant, antimicrobial and antipancreatic lipase activities of fermented Camellia
japonica L. leaf extracts. Trop J. Pharm. Res. 2018, 17, 905-912. [CrossRef]

Wang, B. In Vitro antioxidant activity of Camellia japonica L. Adv. Mat. Res. 2012, 518-523, 5555-5558.

Lee, H.H.; Cho, J.Y.; Moon, ].H.; Park, K.H. Isolation and identification of antioxidative phenolic acids and flavonoid glycosides
from Camellia japonica flowers. Hortic. Environ. Biotechnol. 2011, 52, 270-277. [CrossRef]

Piao, M.].; Yoo, E.S.; Koh, Y.S.; Kang, H.K; Kim, J.; Kim, Y.J.; Kang, H.H.; Hyun, ] W. Antioxidant effects of the ethanol extract
from flower of Camellia japonica via scavenging of reactive oxygen species and induction of antioxidant enzymes. Int. J. Mol. Sci.
2011, 12, 2618-2630. [CrossRef] [PubMed]

McCorkle, K.L.; Koehler, A.M.; Larkin, M.; Mendoza-Moran, A.; Shew, H.D. Petal Blight of Camellia. APS-Plant Health Instr. 2019,
19. [CrossRef]

Jeffers, S.N.; Baxter, L.W. Camelia. In Diseases of Woody Ornamentals and Trees in Nurseries; The American Phytopathological
Society Press: St. Paul, MN, USA, 2001; pp. 100-101.

Sinclair, W.A.; Lyon, H.H. Diseases of Trees and Shrubs, 2nd ed.; Cornell University Press: Ithaca, NY, USA, 2005; p. 70.

Van Toot, R.F; PayA, ] M,; Jaspers, M.V.; Stewart, A. Evaluation of phylloplane microorganisms for biological control of camellia
flower blight. Aust. Plant Pathol. Soc. 2005, 34, 525-531. [CrossRef]

Pu, M.Y,; Wu, Z.Q.; Zhang, SW.; Li, Y.J.; Zhu, Y.J.; Wu, K,; Chen, L.; Wang, C. Isolation and identification of petal blight disease of
Camellia japonica. Acta Agric. Zhejiangensis 2023, 35, 121-127.

Liu, F; Hou, L.; Raza, M.; Cai, L. Pestalotiopsis and allied genera from Camellia, with description of 11 new species from China.
Sci. Rep. 2017, 7, 866. [CrossRef]

Joshi, S.D.; Sanjay, R.; Baby, U.L; Mandal, A.K.A. Molecular characterization of Pestalotiopsis spp. associated with tea (Camellia
sinensis) in southern India using RAPD and ISSR markers. Indian J. Biotechnol. 2009, 8, 377-383.

Maharachchikumbura, S.S.N.; Chukeatirote, E.; Guo, L.-D.; Crous, PW.; Mckenzie, E.H.C.; Hyde, K.D. Pestalotiopsis species
associated with Camellia sinensis (tea). Mycotaxon 2013, 123, 47-61. [CrossRef]

Maharachchikumbura, 5.S.N.; Guo, L.; Chukeatirote, E.; Bahkali, A.; Hyde, K. Pestalotiopsis—Morphology, phylogeny, biochem-
istry and diversity. Fungal Divers. 2011, 50, 167-187. [CrossRef]

Temporiti, M.E.E.; Nicola, L.; Nielsen, E.; Tosi, S. Fungal Enzymes Involved in Plastics Biodegradation. Microorganisms 2022, 10,
1180. [CrossRef]

Russell, J.R.; Huang, J.; Anand, P.,; Kucera, K.; Sandoval, A.G.; Dantzler, KW.; Strobel, S.A. Biodegradation of polyester
polyurethane by endophytic fungi. Appl. Environ. Microbiol. 2011, 77, 6076-6084. [CrossRef]

Zhou, J.; Zheng, D.Y.; Xu, J. Two new polyketides from endophytic fungus Pestalotiopsis sp. HQD-6 isolated from the Chinese
mangrove plant Rhizophora mucronata. J. Asian Nat. Prod. Res. 2022, 24, 52-58. [CrossRef]

Zhou, T.; Yang, B. Novel strategy to produce prenylated resveratrol by prenyltransferase iacE and evaluation of neuroprotective
mechanisms. Biochem. Biophys. Res. Commun. 2022, 609, 127-133. [CrossRef] [PubMed]

Pandey, A K.; Hubbali, M.; Vandana; Dutta, P.; Babu, A. Characterization and identification of fungicide insensitive Pestalotiopsis-
like species pathogenic to tea crop in India. World J. Microbiol. Biotechnol. 2022, 39, 34. [CrossRef]

Liu, L.; Chen, H.; Zhu, J.; Tao, L.; Wei, C. miR319a targeting of CsTCP10 plays an important role in defense against gray blight
disease in tea plant (Camellia sinensis). Tree Physiol. 2022, 42, 1450-1462. [CrossRef] [PubMed]

Chen, YJ.; Zeng, L.; Shu, N.; Wang, H.; Tong, H.R. First Report of Pestalotiopsis camelliae causing Grey Blight Disease on Camellia
sinensis in China. Plant Dis. 2017, 101, 1034. [CrossRef]

Li, L.; Yang, Q.; Li, H. Morphology, Phylogeny, and Pathogenicity of Pestalotioid Species on Camellia oleifera in China. J. Fungi
2021, 7, 1080. [CrossRef] [PubMed]

Zhang, Y.M.; Maharachchkumbura, S.5.N.; Wei, ].G.; Mckenzie, E.H.C.; Hyde, K.D. Pestalotiopsis camelliae, a new species associated
with grey blight of Camellia japonica in China. Sydowia 2012, 64, 335-344.

Jiang, P; Fu, X.; Niu, H.; Chen, S;; Liu, E; Luo, Y.; Zhang, D.; Lei, H. Recent advances on Pestalotiopsis genus: Chemistry, biological
activities, structure-activity relationship, and biosynthesis. Arch. Pharm. Res. 2023, 46, 449-499. [CrossRef] [PubMed]

Asma, AK,; Gul, S.A,; Pearson, B.; Hamid, ES.; Sonia, S. Screening Camelia sinensis Germplasm Against Grey Leaf Blight of Tea. .
Agric. Stud. 2017, 5, 123.

Keith, L.M.; Velasquez, M.E.; Zee, F.T. Identification and Characterization of Pestalotiopsis spp. Causing Scab Disease of Guava,
Psidium guajava, in Hawaii. Plant Dis. 2006, 90, 16-23. [CrossRef]

Santra, H.K.; Banerjee, D. Broad spectrum bioactivity of a novel 3-glucan rich heteropolysaccharide, Pestalopine isolated from
endophytic fungi Pestalotiopsis chamaeropsis CEL6. Arch. Microbiol. 2023, 205, 284. [CrossRef]

National Center for Biotechnology Information (NCBI). Bethesda (MD): National Library of Medicine (US), National Center for
Biotechnology Information. 1988. Available online: https:/ /www.ncbinlm.nih.gov/ (accessed on 6 June 2024).

Altschul, S.E; Gish, W.; Miller, W.; Myers, E.W.; Lipman, D.]. Basic local alignment search tool. . Mol. Biol. 1990, 215, 403-410.
[CrossRef] [PubMed]


https://doi.org/10.4314/tjpr.v17i5.22
https://doi.org/10.1007/s13580-011-0157-x
https://doi.org/10.3390/ijms12042618
https://www.ncbi.nlm.nih.gov/pubmed/21731461
https://doi.org/10.1094/PHI-I-2019-0702-01
https://doi.org/10.1071/AP05063
https://doi.org/10.1038/s41598-017-00972-5
https://doi.org/10.5248/123.47
https://doi.org/10.1007/s13225-011-0125-x
https://doi.org/10.3390/microorganisms10061180
https://doi.org/10.1128/AEM.00521-11
https://doi.org/10.1080/10286020.2021.1877674
https://doi.org/10.1016/j.bbrc.2022.04.023
https://www.ncbi.nlm.nih.gov/pubmed/35429680
https://doi.org/10.1007/s11274-022-03474-3
https://doi.org/10.1093/treephys/tpac009
https://www.ncbi.nlm.nih.gov/pubmed/35099563
https://doi.org/10.1094/PDIS-01-17-0033-PDN
https://doi.org/10.3390/jof7121080
https://www.ncbi.nlm.nih.gov/pubmed/34947061
https://doi.org/10.1007/s12272-023-01453-2
https://www.ncbi.nlm.nih.gov/pubmed/37389739
https://doi.org/10.1094/PD-90-0016
https://doi.org/10.1007/s00203-023-03620-x
https://www.ncbi.nlm.nih.gov/
https://doi.org/10.1016/S0022-2836(05)80360-2
https://www.ncbi.nlm.nih.gov/pubmed/2231712

Horticulturae 2025, 11, 93 90f9

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Lin, H.; Chen, T,; Liu, S. Bioactivity of antifungal substance iturin a produced by Bacillus subtilis strain BS-99-H against Pestalotiopsis
eugeniae, a causal pathogen of wax apple fruit rot. Plant Pathol. Bull. 2010, 19, 225-233.

Li, X.; Liu, L,; Li, H,; Lin, J.; Zuo, Y.; Peng, L.; Ding, H. Pestalotiopsis kenyana causes leaf spot disease on Rhododendron agastum in
China. Crop Prot. 2024, 184, 106859. [CrossRef]

Gu, R;; Bao, D.E; Shen, HW.; Su, X.J.; Li, Y.X,; Luo, Z.L. Endophytic Pestalotiopsis species associated with Rhododendron in
cangshan mountain, yunnan province, China. Front. Microbiol. 2022, 13, 1016782. [CrossRef]

Zhu, W.Y;; Hu, S.; Zhou, Z.C; Tang, X.Y.; Wu, X.P; Li, Z.; Ding, H.X. First report of leaf spot on Rhododendron delavayi caused by
Pestalotiopsis scoparia in China. Plant Dis. 2023, 107, 1626. [CrossRef] [PubMed]

Ren, H.; Wu, Y;; Ahmed, T.; Qi, X,; Li, B. Response of Resistant and Susceptible Bayberry Cultivars to Infection of Twig Blight
Pathogen by Histological Observation and Gibberellin Related Genes Expression. Pathogens 2021, 10, 402. [CrossRef] [PubMed]
Wu, C.; Wang, Y.; Yang, Y. Pestalotiopsis Diversity: Species, Dispositions, Secondary Metabolites, and Bioactivities. Molecules 2022,
27,8088. [CrossRef]

Becker, K.; Stadler, M. Recent progress in biodiversity research on the Xylariales and their secondary metabolism. J. Antibiot. 2021,
74,1-23. [CrossRef] [PubMed]

Herliyana, E.N.; Oktavianto, P; Siregar, U.J. Identification and characterization of Pestalotiopsis spp. causing leaf spot and leaf
blight on jabon (Neolamarckia spp.) in Indonesia. Biodiversitas J. Biol. Divers. 2022, 12, 6547-6556. [CrossRef]

Tsai, I; Chung, C.L.; Lin, S.R.,; Hung, T.H.; Shen, T.L.; Hu, C.Y,; Hozzein, W.N.; Ariyawansa, H.A. Cryptic Diversity, Molecular
Systematics, and Pathogenicity of Genus Pestalotiopsis and Allied Genera Causing Gray Blight Disease of Tea in Taiwan, with a
Description of a New Pseudopestalotiopsis Species. Plant Dis. 2021, 105, 425-443. [CrossRef] [PubMed]

Chen, YJ.; Qiao, W.].; Zeng, L.; Shen, D.H.; Liu, Z.; Wang, S.H.; Tong, H.R. Characterization, pathogenicity and phylogenetic
analyses of Colletotrichum species associated with Brown Blight Disease on Camellia sinensis in China. Plant Dis. 2017, 101,
1022-1028. [CrossRef]

Chen, Y.; Zeng, L.; Shu, N,; Jiang, M.; Wang, H.; Huang, Y.; Tong, H. Pestalotiopsis-Like Species Causing Gray Blight Disease on
Camellia sinensis in China. Plant Dis. 2018, 102, 98-106. [CrossRef]

Cui, X.; Hao, Z.; Chen, M,; Song, S.; Zhang, J.; Li, Y,; Li, J.; Liu, Y,; Luo, L. Identification and Pathogenicity of Pestalotioid Species
on Alpinia oxyphylla in Hainan Province, China. J. Fungi 2024, 10, 371. [CrossRef]

Barbu, L.; Radu, I.; Cosoveanu, A. The microfungal community of two blueberry varieties (Vaccinium myrthillus L.) with
Pestalotiopsis sp. as a dominant taxon. Rom. J. Plant Prot. 2018, 11, 1-9.

Jeewon, R.; Liew, E.C.Y.; Simpson, J.A.; Hodgkiss, 1.].; Hyde, K.D. Phylogenetic significance of morphological characters in
thetaxonomy of Pestalotiopsis species. Mol. Phylogenet. Evol. 2003, 27, 372-383. [CrossRef]

Maharachchikumbura, S.5.N.; Hyde, K.; Groenewald, J.; Xu, J.; Crous, PW. Pestalotiopsis revisited. Stud. Mycol. 2014, 79, 121-186.
[CrossRef]

Aguilar-Perez, M.M.; Torres-Mendoza, D.; Vasquez, R.; Rios, N.; Cubilla-Rios, L. Exploring the antibacterial activity of Pestalotiopsis
spp. under different culture conditions and their chemical diversity using LCeESIeQeTOFeMS. ]. Fungi 2020, 6, 140. [CrossRef]
Borgohain, P.; Barua, P.; Mahanta, J.; Saikia, L.R. Pestalotioid fungi: A rare agent of onychomycosis among agriculture workers.
Curr. Med. Mycol. 2020, 6, 23-29. [CrossRef] [PubMed]

EFSA Panel on Plant Health (PLH); Bragard, C.; Baptista, P.; Chatzivassiliou, E.; Di Serio, F.; Gonthier, P.; Miret, J.A.]J.; Justesen,
A.F; MacLeod, A.; Magnusson, C.S.; et al. Pest categorisation of Pestalotiopsis microspora. EFSA J. 2023, 21, e8493. [PubMed]
Metz, AM.; Haddad, A.; Worapong, J.; Long, D.M.; Ford, E.J.; Hess, WM.; Strobel, G.A. Induction of the sexual stage of
Pestalotiopsis microspora, a taxol-producing fungus. Microbiology 2023, 146, 2079-2089. [CrossRef] [PubMed]

Florea, A.M.; Gafencu, A.M.; Lipsa, ED.; Gabur, L; Ulea, E. A First Report of Sclerotinia sclerotiorum Causing Forsythia Twig Blight
in Romania. Plants 2023, 12, 3516. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.cropro.2024.106859
https://doi.org/10.3389/fmicb.2022.1016782
https://doi.org/10.1094/PDIS-08-22-1896-PDN
https://www.ncbi.nlm.nih.gov/pubmed/36265150
https://doi.org/10.3390/pathogens10040402
https://www.ncbi.nlm.nih.gov/pubmed/33805451
https://doi.org/10.3390/molecules27228088
https://doi.org/10.1038/s41429-020-00376-0
https://www.ncbi.nlm.nih.gov/pubmed/33097836
https://doi.org/10.13057/biodiv/d231253
https://doi.org/10.1094/PDIS-05-20-1134-RE
https://www.ncbi.nlm.nih.gov/pubmed/32720884
https://doi.org/10.1094/PDIS-12-16-1824-RE
https://doi.org/10.1094/PDIS-05-17-0642-RE
https://doi.org/10.3390/jof10060371
https://doi.org/10.1016/S1055-7903(03)00010-1
https://doi.org/10.1016/j.simyco.2014.09.005
https://doi.org/10.3390/jof6030140
https://doi.org/10.18502/cmm.6.2.2839
https://www.ncbi.nlm.nih.gov/pubmed/33628978
https://www.ncbi.nlm.nih.gov/pubmed/38130321
https://doi.org/10.1099/00221287-146-8-2079
https://www.ncbi.nlm.nih.gov/pubmed/10931912
https://doi.org/10.3390/plants12203516
https://www.ncbi.nlm.nih.gov/pubmed/37895980

	Introduction 
	Results 
	Symptomatology, Isolation and Identification of the Pathogen 
	Molecular Validation of Pestalotiopsis sp. in Camellia japonica L. Infected Tissues 

	Discussion 
	Materials and Methods 
	Diseased Sample Collection and Fungus Isolation 
	Pathogen Identification—Morphologic 
	DNA Extraction and Sanger Sequencing 
	Phylogenetic Analysis of DNA Sequence 

	Conclusions 
	References

