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Abstract

Correct taxonomic identification of phytopathogens is essential as there is a need to gather
precise stored information on different genera. It is important to scientifically document and
records the diversity of fungal pathogens in order to collate information, as well as for utilizing the
data efficiently. Fungal databases need to play an essential role in the documentation of fungal
pathogens. There are numerous fungal databases which provide lists of fungal names, literature,
DNA sequence and morphological data to facilitate morpho-molecular identification, however, few
are dedicated to the identification of phytopathogens. For this reason, a web-based platform is
established, namely https://www.onestopshopfungi.org to fill the void, as well to enhance the
identification of phytopathogenic genera based on the One Stop Shop publication series. This paper
introduces the database, explains its function, provides data on the information it includes and how
to use it and invites plant pathologists to participate in building the database.
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Introduction
Fungi have their own unique cell biology and life cycle and also play critical roles in wider
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eco-systems. They may show endophytism, parasitism, saprotrophism and symbiosis with plants
(Zeilinger et al. 2015, Jayawardena et al. 2018). Fungi are the main disease-causing agent of plants,
resulting in a significant economic loss by reducing the quantity and quality of crops (Almeida et
al. 2019, Chethana et al. 2019). Many phytopathogenic fungi and related organisms have been
studied over the decades to clarify their systematics and biology, and to search for measures to
control their activities (Hyde et al. 2014, Jayawardena et al. 2019a, b). However, due to taxonomic
inconsistencies, correct identification of these pathogens has not been an easy task. Most of the
biotrophic pathogens cannot be cultured away from their host plants as they grow within the living
plant cells and many plant pathogenic fungi fail to produce sexual morphs in laboratory conditions
resulting in a poor understanding of the biology of phytopathogenic fungi (Hyde et al. 2018a). The
emergence of the increased use of DNA sequence data for characterization has provided a better
understanding of the systematics of phytopathogenic fungi (Nilsson et al. 2014). DNA sequence
analyses have helped to identify many paraphyletic groups and species complexes among
phytopathogens (Hyde et al. 2014). Correct identification of phytopathogens is essential in
establishing disease management strategies and in global plant trade. Therefore, unravelling
taxonomic confusion to enable correct identification is very important. Furthermore, there is a need
to re-evaluate the old names that were introduced based on morphology alone (Cai et al. 2011, Ko
etal. 2011, Hyde et al. 2018b).

One Stop Shop (OSS) is a series of papers focused on providing a stable platform for the
taxonomy of plant pathogenic fungi and related organisms (Hyde et al. 2014, Jayawardena et al.
2019a, b). Genera included in this series of publications are associated with plant disease. However,
some may not be well-known plant pathogens and Kochs’ postulates may not have established to
prove their pathogenicity. This series of papers seeks to facilitate present and future studies of
phytopathogenic fungi and related organisms by providing a phylogenetic backbone tree as well as
summarizing the disease symptoms, hosts and geographical distribution. Our motivation is to
combine all recent molecular data, recommendations on correct names, type material,
geo/ecological observations and literature into a comprehensive, uniform treatise.

Translate »
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Fig. 1 — Home page of OSS database with genera search.

The need for a comprehensive database for phytopathogens in a phylogenetic framework

The last two decades have witnessed the emergence of DNA sequence data as a valuable tool
that has revolutionized mycology (Nilsson et al. 2014). Combining DNA sequence data of
phytopathogenic genera with morphological characters in the early 1990s resulted in a deeper
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understanding concerning the ecology, distribution and systematics of phytopathogenic genera
(Hyde et al. 2014).

It is important to scientifically document and records fungal diversity to preserve, as well as
use it efficiently (Jayawardena et al. 2016). Databases play an important role in aggregating the
scattered data into an easily accessible form. It is the responsibility of plant pathologists and
mycologists to ensure that data and results are available for the end-users (Jayasiri et al. 2015).
Even though there are numerous fungal databases providing lists of names of fungi, literature, DNA
sequences and morpho-molecular identification, very few are dedicated to the identification of
phytopathogens. For this reason, a web-based platform was established, namely
https://onestopshopfungi.org/ (Fig. 1), to fill the void.

One stop shop (OSS) database

Current taxonomy and concepts of fungal classification have undergone a rapid transition. In
this context, establishing an expert database is essential for the management and distribution of
taxonomic data. With the new insights provided by molecular data on phytopathogenic genera,
OSS will inevitably be a critical resource for accurate identification of pathogens for disease
management. The concept behind this database is to provide a platform and a more structured
approach for plant pathologists to understand taxonomy and phylogeny. This fungal database
allows mycologists to understand disease symptoms, host distribution, classification and
morphology, and provides an updated phylogeny, which will enhance current understanding of
plant pathogens and give better insights into the current fungal classification system. This platform
is user-friendly and anyone can easily search and browse for phytopathogenic genera and retrieve
the relevant information.

Construction

All phytopathogenic genera in OSS are listed according to the most recent classifications.
The database includes symptoms, photographic plates, notes, phylogenetic trees of each genus and
other important data such as host range and distribution, related to each phytopathogenic genus.

Database interface and visualization

OSS database provides insights into an updated classification of phytopathogens based on
morphological and molecular data. The interface is user-friendly and easy to work with. Dropdown
menu ‘Genera’ (Fig. 1) takes you to a separate page for each genus. A click on a genus name
reveals data on a particular genus (Fig. 2). Within, each genus, background, classification, disease
symptoms, morphological based identification and recommended genetic markers are provided. A
phylogenetic tree for identification of species in a genus is usually provided (Fig. 3). Photographic
plates of morphology and disease symptoms are provided when available (Fig. 2). On the left-hand
side of the page, under ‘Categories’, all genera are listed to provide quick access for the user to
transfer between interesting genera (Fig. 4). In the home page, the latest posts are shown for ease of
access. Upon clicking the figures in each entry, a new window will open, for ease of viewing the
details. As the database develops, it will include all groups of true phytopathogenic fungi and
fungi-like organisms and will be continually updated. We have invited international curators with
expertise in plant pathology to monitor the web page and continuously suggest improvements
(Table 1). Other interested parties can contact the moderator and offer suggestions, or their services
as curators.
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- FUSARIUM

Fusarium Link, Mag. Gesell. naturf. Freunde, Berlin 3(1-2): 10 (1809)

Fusarium is a genus with 20 monophyletic species complexes (Rana et al. 2017). Species formerly belonged to F. solani species
complex were transferred to genus Neocosmospora based on sexual morph characters and molecular phylogeny (Lombard et al
2015; Sandoval-Denis & Crous (2018). Fusarium species are saprobes, parasites, endophytes, soil-borne or isolated from water
(Rana et al. 2017). Species of Fusarium are economically important fungi as they are responsible for blights, cankers, rots, and wilts
of horticultural, oramental and forest crops in both agricultural and natural ecosystems, worldwide, and also human infections
(Rana et al. 2017; Varela et al. 2013; Peraldi et al. 2013; Al-Hatmi et al. 2019; Maryani et al. 20193, b). In nature, sexual morphs of

Fusarium occur less commonly than the ase: i 2 2l 2011

GENERA INTA ! N FOR WE Q
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Disease symptoms - blights, cankers, rots, ar
Plant pathogenic species of this genus have

as chlamydospores in host tissues. Fusariun,
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Fig. Sexual morph of a Fusarium sp. a Herbarium material. b Ascomata on the host. ¢ Section of ascomata. d Section of the
ostiolar region. @ Peridium in face view. f~h Asci (h in Melzer's reagent). |, j Ascospores. k Germinating ascospore. |, m Colony on
£4 Sealahars 02100 Ao Sn k=20

Fig. 2 — Details on the genus Fusarium with description and plate of typical species.
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Fig. 3 — Phylogenetic tree for identification of species in Pesudopestalotiopsis
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Fig. 4 — ‘Categories’ option to easily switch between genera.

Table 1 Fungal groups and expert curators

Fungal Group Expert curators
Ascomycota Kevin D. Hyde

Eric H. C. McKenzie
Ruvishika S. Jayawardena
Yi-Jyun Chen

Dothideomycetes Alan J.L. Phillips
Sinang Hongsanan
Sordariomycetes Chada Norphanphoun

Pranami Abeywickrama
Sajeewa S. N. Maharachchikumbura

Fungus-like organisms Ishara S. Manawasinghe
Rusts and smuts Alistair R. McTaggart
Roger G. Shivas
Basal fungi Eleni Gentekaki
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