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Abstract

This paper reviews and determines the fungi growing on seeds and fruits of wild plants in
various habitats. Such fungi colonise a wide range of substrates with most reported from cones,
cupules, and leguminous pods that are high in cellulose and lignin content. There are 1348 fungal
species (belonging to 230 families and 609 genera) reported from wild seeds and fruits in 84
countries, listed in this paper. Of these, 300 fungi were described from wild seeds and fruit
substrates. Members of the Fabaceae support the highest number of taxa, namely 19% of the novel
wild fruit fungi. Twenty-eight genera, including 5 fossil fungal genera have been described from
wild seeds and fruits: Agarwalomyces, Amorocoelophoma, Anisogenispora, Archephoma,
Centrolepidosporium, Cylindroaseptospora, Cylindromyces, Davidhawksworthia, Delonicicola,
Discotubeufia, Glaxoa, Kionocephala, Leucaenicola, Naranus, Neolindgomyces, Pleohelicoon,
Quercicola, Remotididymella, Repetoblastiella, Restilago, Soloacrosporiella, Strobiloscypha and
Tainosphaeria. Archephoma, Meniscoideisporites, Palaeodiplodites, Palaeopericonia and
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Xylohyphites are the new fossil fungal genera. Fungal asexual morphs predominate on wild seeds
and fruits rather than the sexual morphs. The dominant fungal genera on wild seeds and fruits
include Alternaria, Aspergillus, Candida, Chaetomium, Cladosporium, Colletotrichum, Curvularia,
Diaporthe, Drechslera, Fusarium, Mucor, Penicillium, Pestalotiopsis, Restiosporium, Rhizopus,
Talaromyces, Trichoderma and Xylaria. Certain assemblages of fungi have specific and distinct
relationships with their hosts, especially Xylaria species (e.g., Xylaria magnoliae on Magnolia
fruits; X. xanthinovelutina (= X. ianthino-velutina) on Fabaceae pods; X. carpophila on Fagus
cupules; X. persicaria on liquidambar fruits). Whether these species occur as endophytes and
become saprobes following fruit fall requires further investigation. In this study, we also made
several sexual morph collections of sordariomycetous taxa from different seed and fruit substrates
mainly from Thailand, with a few from the UK. These include 15 new species, 13 new host records
and 1 new geographical record. The new species are described and illustrated.

Keywords — 15 new taxa — forest floor — fructicolous — pathogens — saprobes — seminicolous
Ascomycota

Sordariomycetes O.E. Erikss. & Winka

Amphisphaeriales D. Hawksw. & O.E. Erikss.

Beltraniaceae Nann.

Beltraniella fertilis Heredia, R.M. Arias, M. Reyes & R.F. Castafieda, new host record

Chaetosphaeriales Huhndorf et al.

Chaetosphaeriaceae Locq.

Dictyochaeta coryli R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.
Dictyochaeta lithocarpi R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.
Menisporopsis theobromae S. Hughes, new host record

Diaporthales Nannf.
Cytosporaceae Fr.
Cytospora diopuiensis Q.J. Shang, K.D. Hyde & J.K. Liu, new host record

Diaporthaceae Hohn. ex Wehm.
Diaporthe delonicis R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.

Hypocreales Lindau

Bionectriaceae Samuels & Rossman

Clonostachys rogersoniana Schroers, new host record

Clonostachys rosea (Link) Schroers, Samuels, Seifert & W. Gams, new host record
Clonostachys swieteniae R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.

Myrotheciomycetaceae Crous
Trichothecium roseum (Pers.) Link, Mag. Gesell. naturf. Freunde, new host record

Nectriaceae Tul. & C. Tul.

Fusarium cassiae R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.

Fusarium magnoliae-champaca R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.

Fusarium salinense Sand.-Den., Guarnaccia & Polizzi, new host and new geographical record
Fusarium sp.

Fusicolla cassiae-fistulae R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.

Fusicolla siamensis R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.

Gliocladiopsis aquaticus Y.Z. Lu, R.H. Perera & K.D. Hyde, new host record
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Gliocladiopsis tenuis (Bugnic.) Crous & M.J. Wingf., new host record

Gliocladiopsis swieteniae R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.

Macronectria jungneri (Henn.) Salgado & P. Chaverri, new host record

Murinectria pseudotrichia (Schwein) M. Niranjan and V.V. Sarma, new host record
Neocosmospora magnoliae R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.
Sarcopodium durantae R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.

Sarcopodium flocculentum (Henn. & E. Nyman) Pennycook & P.M. Kirk, new host record
Volutella delonicis R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.

Xylariales Nannf.

Diatrypaceae Nitschke

Allodiatrype thailandica (R.H. Perera, Jian K. Liu & K.D. Hyde) Konta & K.D. Hyde, new host
record

Hypoxylaceae DC.
Hypoxylon delonicis R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.

Xylariaceae Tul. & C. Tul.

Xylaria arbuscula Sacc.

Xylaria fabacearum R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.
Xylaria fabaceicola R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov.

Leotiomycetes O.E. Erikss. & Winka

Helotiales Nannf. ex Korf & Lizon
Helotiales sp.

Lachnaceae Raitv.
Lachnum sp.

Introduction

Seeds are produced by spermatophytes of both angiosperms and gymnosperms. Angiosperm
seeds originate from a hard or fleshy structure known as a fruit which also encloses the seeds.
However, in gymnosperms, there is no specific biological structure developed to enclose the seeds
(http://pediaa.com/ difference-between-fruit-and-seed/). Plants have evolved various mechanisms
for the dispersal of mature seeds, which have the potential to produce new individuals (Bewle &
Black 1994).

There is a great diversity in the form and structure of seed and fruits, such as, grains, cones,
acorns, berries, drupes, capsules, seed pods, nuts, nut cupules, caryopses, and nutlets (fruits of
restiads or sedges). Fruit cases, such as nut cupules are considered as fruits in this paper. Cupules of
beech (Fagus spp.) are a woody substrate, containing lignocellulose and similar to lignocellulose
composition of coarse woody debris (Fukasawa et al. 2012). Leguminous pods also are rich in
cellulose, hemicelluloses and lignin (Paula et al. 2011). Cones, which protect the seeds during
development, are the reproductive organs of coniferous plants (Kilic et al. 2010). They consist of an
axis with surrounding scales, which are rich in cellulose, hemicellulose (mannose, galactose,
xylose) and lignin (Fogel & Cromack 1977, Kilic et al. 2010). Nuts, kernels of chestnut, hazelnut,
walnut and oak are diverse in their protein, carbohydrate and fat content, while some are rich in
phosphorus (eg. hazelnut, hickory nut, and black walnut) (Wainio & Forbes 1941). Nut shells are
rich in lignin, cellulose and hemicelluloses (Vellingiri et al. 2014, Zhai et al. 2015). Fruits (achenes,
pomes, berries and drupes) comprise mostly carbohydrates, some are high in lignin and cellulose,
and others are rich in protein and fat, mainly because of their seeds (Wainio & Forbes 1941).
Acorns such as red oak, rock chestnut oak, and scrub oak and, some edible wild fruits (eg.
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chokeberries, sumac berries, blackhaw and mountain ash berries) are high in tannin content
(Wainio & Forbes 1941). Moreover, seeds such as those of legumes and cereals are major food
sources and contain storage reserves of protein, starch and oil (Bewle & Black 1994, Shimada
2001, Ragaee et al. 2006).

History of studies of wild seed/fruit fungi

Around the world the forest floor is seasonally covered by a carpet of native seeds and fruits,
which are colonised by a wide range of endophytic, saprobic and pathogenic fungi (Rogerson &
Samuels 1992, Morais et al. 1995, Rogers et al. 2002, Somrithipol et al. 2002a, b, Udayanga et al.
2013, Perera et al. 2018a).

Figure 1 — Fabaceae fruits on the forest floor in Thailand (a—g) and Taiwan (h). a Cassia fistula. b
Fabaceae sp. ¢ Delonix regia. d Samanea saman. e Adenocalymma pterocarpus. f Cassia grandis. g
Entada sp. h Mucuna macrocarpa.
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Figure 2 — Seeds and fruits on the forest floor in Thailand (a—f) and China (g, h). a Seed of
Lithocarpus sp. b Immature fruits of Couroupita guianensis (cannonball tree). ¢ Fruits of Magnolia
champaca. d-f Swietenia mahagoni (d placenta with seeds, e fruit, f fruit outer carpels). g
Unidentified fruits. h Unidentified seeds.

Few studies have been undertaken to document fungal groups from wild seeds and fruits,

when compared to other plant substrates, e.g. wood, culms, leaves and commercial seeds and fruits
(Kasai et al. 1995, Nirenberg & Aoki 1997, Vujanovic et al. 2000, Yli-Mattila et al. 2009, Weir et
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al. 2012, Udayanga et al. 2013, Rashmi et al. 2019). Hyde et al. (2015) acknowledged that the
taxonomy, ecology, and distribution of fruit and seed inhabiting fungi are poorly studied in both
temperate and tropical areas. Previous research has mainly targeted postharvest fungi, those
responsible for economic losses of cereals and edible fruits (Tang et al. 2003a, Neergaard 2017).
However, seed and fruit inhabiting fungi of conifers and eucalyptus species has been investigated
broadly as they have been widely introduced as exotic timber trees in plantations (Kasai et al. 1995,
Vujanovic et al. 2000, Lupo et al. 2001, Palm 2001, Wingfield et al. 2001, Desprez-Loustau 2009).
Most of the early research focused on endophytic isolations and identification of seed-borne
pathogens (Anderson 1986, Mittal et al. 1990). Hence, wild seed and fruit fungi are not a well-
studied group.

An extensive study of dothideomycetous fungi associated with wild seeds and fruits in
selected areas of Thailand, UK and China was carried out by Jayasiri et al. (2019), who introduced
58 new taxa. Fukasawa et al. (2012) and Carré (1964) surveyed fungi on beech cupule litter in
Japan and the UK. Tang et al. (2003a) examined fruit samples from 18 native plant species yielding
101 fungal taxa in Hong Kong. Another survey in Thailand by Somrithipol et al. (2002b)
investigated fungi on tropical forest fruit of Delonix regia and identified 70 fungi. Ten fungal
species belonging to Ascomycota were isolated from cone scales and seeds of 28 Pinus hosts in
East Asia, Europe and North America, and Canada (Vujanovic et al. 2000). In their study,
Sphaeropsis sapinea, Herpotrichia juniperi, ‘Phomopsis’ conorum, Truncatella hartigii,
Tubercularia sp. and Valsa spp. were recognised as dominant pathogens of Pinus (Mujanovic et al.
2000). A fungal succession study on Pinus densiflora cones on a forest floor investigated the early
decomposition process in Japan, and identified 31 taxa (Kasai et al. 1995). Pandey & Nimmi (1990)
isolated 48 fungal species from Pinus roxburghii seeds collected from a forest in India and
observed that the predominant species in ungerminated seeds are Alternaria and Fusarium spp.
Anita et al. (1999) and Anita & Sridhar (1999) reported a number of endophytic fungi from seeds
and pods of mangrove wild legumes (Canavalia cathartica and Sesbania bispinosa) in Southwest
coast of India. Lupo et al. (2001) studied endophytic fungi in capsules and seeds of Eucalyptus
globulus in Uruguay and found 18 taxa from unopened capsules (cut off from the tree) and ten from
seeds. Seed-borne fungi associated with Podocarpus falcatus and Prunus africana in Afromontane
rain forests of Ethiopia were investigated by Gure (2004), and identified four Botryosphaeriaceae
taxa with one new species, Diplodia rosulata. Yeasts (Candida spp., Debaryomyces spp.,
Kloeckera spp., Pichia spp.) colonizing the fallen ripe fruits of Amapa (Parahancornia amapa) and
Clusia grandiflora in tropical forests were examined by Morais et al. (1995). They found 44 yeasts
including one new species. Rogers (1979a) described a new saprobic Xylaria species, X. magnolia
on decaying fruits of Magnolia sp. and discussed several other fruit inhabiting Xylaria species. Ju
et al. (2018) studied 25 Xylaria species inhabiting fallen seeds and fruits and introduced three new
species namely: Xylaria reevesiae, X. rossmanae and X. vivantii. Jankowiak (2008) investigated
fungi occurring on acorns of Quercus robur, which were infested by insects in Poland. He
identified 45 fungi with Alternaria alternata and yeasts as the most frequently isolated fungi
(Jankowiak 2008). Although there is great diversity in fruit and seed-bearing plants, few studies
been carried out especially in temperate regions (Table 2). Accordingly, the present work on fungal
diversity found on seeds and fruits was undertaken.

Anderson (1986) and Mittal et al. (1990) provided checklists of micro-organisms associated
with tree seeds and primarily focused on forestry trees. Seed-borne diseases of 12 host tree species
namely: Acer spp., Alnus spp. Araucaria excelsa, Betula spp., Chamaecyparis sp., Fraxinus spp.,
Larix spp., Picea sitchensis, Pinus spp., Quercus spp., Thuja spp., Ulmus americana and U. pumila
were listed by Noble et al. (1958). Watanabe (2010) listed a number of culturable seed fungi with
illustrations and provided a key to species in wild and crop plants in Japan. Previous studies and
check lists revealed that the fungi colonising seeds and fruits are dominated by asexual morphic
fungi (Carré 1964, Anderson 1986, Mittal et al. 1990, Kasai et al. 1995, Amusa et al. 2002,
Somrithipol et al. 2002b, Tang et al. 2003a, Fukasawa et al. 2012). However, a comprehensive
literature review or a checklist on fungi that occur on wild seeds and fruits is lacking.
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Our approach is to provide a checklist of fungi described from seeds and fruits of non-
commercial trees, shrubs and weedy plants or grasses. However, there are no details of substrates
such as wood, leaves, seeds, fruits provided in most of the previous fungal lists. In Petrak’s lists,
fungi were listed under host names but did not mention the substrates. We also looked in the USDA
host database for search by substrates, but it lists only host details. It supports for fungal host-
search but not for other substrate details. Since 1981, Index of Fungi series and the website
provided substrate details, such as wood, leaves, seeds and fruits. Our list of new fungi therefore
was mainly based on Index of Fungi. Here we also list fungi reported from wild seeds and fruits
based on available literature. The aim of the present study is to give an idea of the different groups
of fungi occurring on wild seeds and fruits, document, discuss their role and importance, and
illustrate some Sordariomycetes taxa. We also provide a brief account on fossil fungi described
from seed fruit substrates.

Importance of studying wild seed/fruit fungi

Diverse fungal groups can be found generally on every part of a single plant host (Hyde
1995). Domesticated, genetically modified commercial seeds (cereals) and fruits are different from
wild fruits/seeds in size, nutrient content and chemical defenses (Tang et al. 2003a, Hernandez-
Teran et al. 2017). Disease development of those post-harvest fruits and cereals occur during
transportation and storage, which is different to that in nature (Tang et al. 2003a). The few studies
that have been conducted on fungi on non-commercial seeds and fruits indicate the occurrence of
fungi belonging to diverse taxonomic groups such as, Ascomycota, Basidiomycota,
Chytridiomycota, Mucoromycota and Blastocladiomycota (Desjardin 2000, Vujanovic et al. 2000,
Somrithipol et al. 2002a, b, Nelson & Abad 2010, Fukasawa et al. 2012, Jayasiri et al. 2019). The
significance of studying wild seed/fruit fungi is further discussed below.

Where do these seed/fruit fungi come from?

There are three different ways fungi can infect or colonise wild seeds or fruits: 1) seeds
become infected with endophytic fungi while in the canopy during fruit development, 2) within the
soil after dispersal, and 3) by animal vectors such as fruit flies (Gallery 2007, Morais et al. 1995,
Somrithipol et al. 2002b). Plant seeds carry spores of different fungi on the seed surface or inside
tissues of the seed (Anderson 1986). Seed surfaces are mostly contaminated with fungal spores as
they easily stick to the outer seed coat, while fungi mostly occur as myecelia inside the seed
(Anderson 1986). Seeds/fruits inhabiting fungi may include endophytic, saprophytic, and
pathogenic fungal species (Gallery et al. 2007). Diaporthe, Fusarium, Penicillium, Trichoderma
and Xylaria-like fungi initially can occur as endophytes, but become pathogenic or saprobic under
favorable conditions (Somrithipol et al. 2002b, Udayanga et al. 2013, Fukasawa et al. 2012).
However, pathogenicity of most fungi associated with wild seeds/fruits has been much debated
(Mittal et al. 1990). Somrithipol et al. (2002b) studied pods of Delonix regia and observed
Aspergillus, Chaetomium, Penicillium, and Rhizopus species mainly occurring on the dry fruits
when still attached to the tree. A different fungal community developed once seeds and fruits had
been shed from the host plant (Somrithipol et al. 2002b). Lupo et al. (2001) observed Eucalyptus
globulus capsules attached to the tree and shared the same endophytic fungal species with flowers,
but in higher numbers. Clavicipitaceous fungi are parasitic on Poaceae hosts, and can also occur as
endophytes (Rodriguez et al. 2009). During flowering of grasses, endophytic species such as
Acremonium species grow into ovules and become incorporated into the seeds (Neill 1941, Clay
1990). Endophytes can be transmitted horizontally (among individuals of the same generation) or
vertically (from maternal plants to offspring through seed infections) to other plants/ generations
(Chung & Schardl 1997, Saikkonen et al. 2002). Animal vectors such as common flies and fruit
flies are partially responsible for fungal contamination of fruits (Morais et al. 1995), for example,
Drosophila spp. are known to be the major vectors of yeasts (Morais et al. 1995). Morais et al.
(1995) and Miller & Phaff (1962) observed the coexistence of different Drosophila species in
different stages of deterioration of Parahancornia amapa fruits and Ficus figs. Some studies reveal
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seeds infected by endophytic fungi contain higher concentrations of alkaloids than the normal
seeds, thus they may protect seeds from vertebrate and invertebrate predators (Cheplick & Clay
1988, Clay 1990).

Fossil fungi records of seeds and fruits

The origin of fungi is aged to the Paleoproterozoic—Mesoproterozoic eras (2500-1000 million
years ago; Mya). The phylum Chytridiomycota is the earliest known group of fungi which diverged
during the Mesoproterozoic (1600-1000 Mya) before the divergence of terrestrial plants (Lucking
et al. 2009, Padovan et al. 2005, Torruella et al. 2012). The divergence of the phyla Ascomycota,
Basidiomycota and Glomeromycota has been dated to the Neoproterozoic to Early Paleozoic
(1000-485 Mya) with interaction with different groups of plants (Schifiler et al. 2001, Berney &
Pawlowski 2006, Licking et al. 2009, Taylor et al. 2009, Beimforde et al. 2014). Selosse et al.
(2015) suggested that the highly diversified plant-fungal interactions are the backbone of land
ecosystems and biogeochemical cycles from the Palaeozoic era (<541 Mya). Several remarkable
studies revealed well-preserved fungal associations with plants mainly on leaves and different
woody substrates (e.g. Cookson 1947, Dilcher 1965, Taylor et al. 1999, Mindell et al. 2007, Taylor
et al. 2014, Vishnu et al. 2017). However, few fungal remains associated with fossil ovules, seeds
and fruits have been described to date (Taylor 2009, Krings et al. 2012).

Renault & Bertrand (1895) described Grilletia sphaerospermii as a chytrid fossil inhabiting
the nucleus of a Carboniferous gymnosperm Sphaerospermum and dated to the upper
Pennsylvanian (307-298 Mya) in France. Grilletia sphaerospermii-like organisms have been
described by Oliver (1903) from seeds of Polylophospermum and Conostoma from the lower
Carboniferous (358.9-323.2 Mya) in France and Scotland. Pirozynski & Dalpé (1989) suggest that
the Grilletia is close to extant Glomus, but this hypothesis needs further study. Batra et al. (1964)
reported Protoascon missouriensis from a cluster of fossil fungi in a Nucellangium glabrum seed. It
was preserved in Carboniferous permineralization (coal ball) collected from Tebo Coal of the
Cabaniss Formation, Missouri, North America (middle Pennsylvanian, ~315-307 Mya). Taylor et
al. (2005) re-examined the Polylophospermum missouriensis fossil and suggested it was
comparable to modern members of the Mucorales (Mucoromycota).

There are several Ascomycota fossil fungi described from seeds, fruits and ovules. Two fossil
fungal species were described from India (upper Cretaceous; Maastrichtian, 72—-66 Mya) associated
with permineralized fruits of Viracarpon (monocotyledons). Diplodites sweetii, which is
morphologically similar to extant Sphaeropsis in Botryosphaeriaceae, was described by Kalgutkar
et al. (1993). Xylohyphites verrucosa, which is characterized by having verrucose conidia in chains,
hence shows morphological affinities to Cladosporium (Kalgutkar & Sigler 1995). Watanabe et al.
(1999) described three fossil fungal genera: Archephoma, Meniscoideisporites and
Palaeodiplodites in Japan (middle Turonian, 93.9-89.8 Mya), all associated with a bisexual cone of
Cycadeoidella japonica. They suggested that the Archephoma and Palaeodiplodites are comparable
to the modern phoma-like taxa and Diplodia, while Meniscoideisporites is not assignable to any
extant taxon based on reliable taxonomic characters (Fig. 3). Two fossil fungal genera
Palaeopericonia and Xylohyphites were described from permineralized fruit of Viracarpon sp. and
fossilised cones of Araucaria mirabilis in Argentina and Canada (Kalgutkar & Sigler 1995, Ibafez
& Zamuner 1996).

In addition, LePage et al. (1994) described several asexual morphic fossil fungi associated
with seeds and fruits from Princeton chert, British Columbia, Canada (middle Eocene, 50 Mya) and
suggested that the fossils represent extant species from Dothideales, Alternaria and some
coelomycetous asexual morphs. Stakhov et al. (2008) described the most recent fossil fungus
associated with seeds of undetermined higher plants from Russia (Pleistocene 30,000 years ago).

These few fungal fossils described from seeds, fruits, pods, ovules or any other reproductive
plant materials (Table 2) might be due to less attention given to microorganisms associated with
reproductive structures of plants.
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Materials & methods

Sample collection, specimen examination and isolation

Specimens were collected from seeds and fruits in Northern Thailand and United Kingdom
(UK) during 2014 to 2018. Fungal fruiting structures were observed, photomicrographed and
measurements were made in the laboratory as designated in Perera et al. (2016b). Fungal colonies
were obtained from single spore isolation technique described in Chomnunti et al. (2014). Pure
cultures were grown on potato dextrose agar (PDA) or malt extract agar (MEA) media and
incubated at 25°C or 28°C.

Herbarium material was preserved in the Mae Fah Luang University (MFLU) herbarium,
Chiang Rai, Thailand. Living cultures were stored in the Culture Collection at Mae Fah Luang
University (MFLUCC). Facesoffungi and Index Fungorum numbers were registered as outlined in
Jayasiri et al. (2015) and Index Fungorum (2020). Species are delineated based on
recommendations outlined by Jeewon & Hyde (2016).

DNA isolation, amplification and analyses

Genomic DNA was extracted from fungal colonies growing on PDA or MEA or directly from
the fruiting bodies as designated in Perera et al. (2016b). DNA amplifications were performed by
polymerase chain reaction (PCR). Part of the large subunit nuclear rRNA gene (LSU) was
amplified with primer pairs LROR (Rehner & Samuels 1994) and LR5 (Vilgalys & Hester 1990).
The small subunit nuclear rRNA gene (SSU) was amplified with primer pairs NS1 and NS4 (White
et al. 1990). Primer pairs ITS4 and ITS5 were used to amplify the 5.8S rDNA region and flanking
internal transcribed spacers (ITS) (White et al. 1990). The translation elongation factor 1-alpha
gene (TEF1) was amplified by using primers EF1-983F and EF1-2218R (Rehner 2001, Currie et al.
2003) or the primers EF1-728F and EF1-986R (Carbone & Kohn 1999) or EF2 (O'Donnell et al.
1998). The RNA polymerase Il second largest subunit (RPB2) gene was amplified with primers
fRPB2 and fRPB2-7cR (Liu et al. 1999). The beta-tubulin (TUB2) gene was amplified by using
primers T1 (O’Donnell & Cigelnik 1997), Bt2b (Glass & Donaldson 1995), CYLTUBIR (Crous et
al. 2004) or T22 (Cigelnik 1997). Histone H3 (HIS3) region was amplified with the primers
CYLH3F and CYLH3R (Lombard et al. 2012). PCR was performed following the protocols in
Perera et al. (2016b). Assemblage of consensus sequences were done in ContigExpress (Vector
NTI Suite 6.0). Newly generated sequences were deposited in NCBI GenBank and accession
numbers are given at the end of the protologue.

Figure 3 — Archephoma cycadeoidellae. a Mature pycnidium containing numerous globose
conidia. b Conidia. Meniscoideisporites cretacea. ¢ Pycnidium. d Conidium. Palaeodiplodia
yezoensis. e Ellipsoidal conidia. Scale bars: a, c—e = 50 um, b = 100 um (re-drawn from Watanabe
et al. 1999).
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Figure 4 — a—i Xylaria species associated with forest fruits. a Xylaria sp. on an undetermined fruit.
b, e Xylaria xanthinovelutina on a Fabaceae fruit. ¢ Xylaria sp. on a Swietenia mahagoni fruit. d
Xylaria sp. on a Swietenia macrophylla fruit. f, g Xylaria arbuscula on Swietenia mahagoni fruits.
h, i Xylaria spp. on Swietenia mahagoni fruits.
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Figure 5 — a-m Fungi associated with forest fruits. a, b Thozotella lithocarpi on seed of
Lithocarpus sp. ¢, d Parascedosporium-like fungus on fruiting rachis of Lithocarpus sp. e, f
Thozetella fabacearum on a Fabaceae seed pod. g, h Diplodia sp. on a Fabaceae pod. i Discomycete
on a Pseudotsuga menziesii cone. j, k Basidiomycete on Pseudotsuga menziesii cones. |
Basidiomycete on Dipterocarpus fruit. m Basidiomycete on a Cassia grandis pod.

Phylogenetic analyses

The sequences obtained in this study were supplemented with the additional sequences
retrieved from GenBank. The sequences were aligned using MAFFT v. 7 online server
(http://mafft.cbrc.jp/alignment/server/) and, rechecked visually and improved manually using
BioEdit v. 7.0.5.2 (Hall 1999). Ambiguous regions were excluded from the analyses and gaps were
treated as missing data. Phylogenetic analyses were carried out with maximum likelihood analysis
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(ML), which was performed at the CIPRES web portal (Miller et al. 2010) using RAXML v. 8.2.12
as part of the “RAXML-HPC2 on TG” tool (Stamatakis 2006). Bayesian inference analysis (Bl)
was performed in MrBayes v. 3.2.0 (Ronquist & Huelsenbeck 2003). Phylogenetic trees were
viewed in FigTree v1.4 and modified using Microsoft PowerPoint 2016.

Before combining, single gene phylogenetic analyses were conducted for each locus to
compare the tree topology and clade stability. The names of the isolates obtained in this study are
printed in blue font and names of ex-type and ex-epitype taxa are printed in black bold font in the
trees. Maximum likelihood bootstrap support values >75% (BT) and Bayesian posterior
probabilities >0.99 (PP) are given at the nodes respectively.

Results
Taxonomy
The classification of Sordariomycetes has been detailed in Hyde et al. (2020) and provided in

the Outline of fungi and fungus-like taxa by Wijayawardene et al. (2020) and is followed here.

Amphisphaeriales D. Hawksw. & O.E. Erikss.
Beltraniaceae Nann.

Beltraniella Subram.

a9/1.00 |Beltraniella fertilis MFLUCC 17-2137

Beltraniella fertilis MFLUCC 19-0487

Beltraniella japonica NBRC 30443

Beltraniella pandanicola MFLUCC 18-0121
Beltraniella acaciae CPC 29498

Beltraniella portoricensis CBS 856.70

-11.00 — Beitraniella carolinensis 111.4.1 Beltraniella
Beltraniella humicola CBS 203.64
Beltraniella pseudoportoricensis CBS 145547
Beltraniella thailandica MFLUCC 16-0377
[ Beltraniella ramosiphora MFLUCC 17-2582
Beltraniella odinae NBRC 6774
xi: s Beltraniella endiandrae CPC 22193
Beltraniella botryospora TUFC 10083
Pseudobeltrania ocoteae CPC 26219 Outgroup
0.007

Figure 6 — Phylogram generated from RAXML analysis based on combined ITS and LSU sequence
data of Beltraniella isolates. Sequences from fifteen taxa, which comprise 1311 characters
including gaps, are included in the analyses. The tree was rooted to Pseudobeltrania ocoteae (CPC
26219). The scale bar indicates 0.007 nucleotide changes per site.
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Beltraniella fertilis Heredia, R.M. Arias, M. Reyes & R.F. Castafieda, Fungal Diversity 11: 100
(2002) Fig. 7

Saprobic on dried fruit of Lithocarpus sp. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. Colony on the host greenish. Setae 115-185 x 3.5-4.5 um (n = 10), erect, dark
brown, thick-walled, indistinctly septate, with prominent warts, straight or flexuous, unbranched,
tapering to an acute apex, arising from radially lobed basal foot cell. Long setiform conidiophores
not observed. Short conidiophores 33-50 x 3.5-5 um (X = 41.8 x 4.1 pm, n = 15),
macronematous, mononematous, single or arranged in groups around the setae, erect, straight or
slightly curved, simple or branched, septate, subhyaline to pale brown, thin-walled, smooth-walled.
Conidiogenous cells 6-20 x 4-6 pm (x = 10.4 x 3.5 um, n = 15), terminal and intercalary,
subcylindrical, polyblastic, apex with several flat-tipped denticles, pale brown, smooth-walled.
Separating cells 7.5-10 x 3-4.1 um (X = 8.6 x 3.5 um, n = 10), ovoid or obovoid, fusiform,
hyaline to subhyaline, thin-walled, smooth-walled, with a single flat-tipped denticle. Conidia 20-22
x 43-55 ym (X = 20.8 x 4.8 um, n = 20), solitary, turbinate to pyriform, distal end truncate,
subhyaline, smooth, aseptate, with median transverse band of lighter pigment, base tapering to an
acutely rounded tip.

Culture characteristics — Conidia germinating on PDA within 12 hours. Colonies on PDA
reaching 7.5 cm wthin 14 days at 28°C, medium dense, circular, flat, even margin, with sparse
aerial mycelium, white from above, reverse dark brown.

Material examined — THAILAND, Chiang Mai Province, on dried fruit of Lithocarpus sp.
(Fagaceae), 22 December 2017, R.H. Perera, Seed 06 (MFLU 19-0982), living culture MFLUCC
19-0487.

GenBank numbers — ITS: MT215489, LSU: MT2155309.

Notes — In the phylogenetic analysis our new isolate clustered with Beltraniella fertilis
(MFLUCC 17-2137) with high statistical support (99% MLBT, 1.00 BIPP; Fig. 6). A comparison
of nucleotides shows ITS and LSU loci of our isolate are identical to B. fertilis (MFLUCC 17-
2137). Our collection is similar to B. fertilis by its setae, conidiophore and conidial morphology and
dimensions (Heredia et al. 2002, Lin et al. 2017). Therefore, our collection is a new host record for
B. fertilis.

Chaetosphaeriales Huhndorf, A.N. Mill. & F.A. Fernandez
Chaetosphaeriaceae Locq.

Dictyochaeta Speg. 1923
Dictyochaeta coryli R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 9

Index Fungorum number: IF556867; Facesoffungi number: FOF07752

Etymology — Named after the host genus Corylus.

Holotype — MFLU 19-1387

Saprobic on dried Corylus avellana fruits. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. Colonies on natural substrate, effuse, hairy, pale brown, with glistering white
conidial masses. Setae 115-135 x 3.5-4.8 um, straight or flexuous, septate, unbranched, pale
brown to brown, paler towards the apex, apex fertile with persistent collarettes, smooth-walled.
Conidiophores 55-70 x 3.3-4 pm (X = 62.3 x 3.8 um, n = 15), macronematous, mononematous,
solitary or in small groups often associated with setae, straight or flexuous, cylindrical, unbranched,
septate, smooth, brown to pale brown, almost hyaline at apex, smooth-walled. Conidiogenous cells
10-22 x 2.7-3.8 um (X =15.7 x 3.3 um, n = 15), monophialidic, integrated, terminal, sympodially
proliferating, determinate, sub-cylindrical, pale brown, with distinct, funnel-shaped collarettes,
1.2-1.6 pm high, 2.2-3 pm wide. Conidia 12-19.5 x 2.3-3.5 um (X = 17.4 x 3 um, n = 30),
solitary, aseptate, fusiform, curved, sometimes guttulate, hyaline, smooth-walled, in slimy mass,
single setula at each end, 4.7—8.4 um long, 0.5-0.8 um wide, filiform, hyaline.

Culture characteristics — Conidia germinating on PDA within 12 hours. Colonies on PDA
reaching up to 30 cm diameter after 21 days at 28°C, circular or irregularly circular, medium dense,
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effuse, aerial mycelium forming concentric rings with cottony texture, edge entire, white from
above, reverse brown.

Material examined — UK, Hampshire, Bishop Waltham, standing water, on dried fruits of
Corylus avellana L. (Betulaceae), 8 December 2017, E.B.G. Jones, GJ 406 (MFLU 19-1387,
holotype).

GenBank numbers — ITS: MT215494, LSU: MT215545.

Figure 7 — Beltraniella fertilis (MFLU 19-0982). a Herbarium material. b Colony on natural
substrate. ¢, d Setae with conidiogenous apparatus. e Conidiophores, conidiogenous cells with
conidia. f—j Conidia. k Germinating conidium. Scale bars: b = 500 pum, ¢, d = 50 pm, e = 20 pm, f—j
=10 um, k=20 pm.
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Dictyochaeta submersa MFLU 18-2321
Dictyochaeta cangshanensis MFLU 18-1614
Dictyochaeta brevis MFLU 19-0216
Dictyochaeta terminalis MFLU 19-0214

Dictyochaeta ellipsoidea MFLU 18-1612

Dictyochaeta lignicola MFLU 18-1613
Dictyochaeta pandanicola KUMCC 16-0153
Dictyochaeta assamica CBS 242 66
Dictyochaeta lithocarpi MFLUCC 17-2228

Dictyochaeta lithocarpi MFLUCC 19-0488 DicHcto
- Dictyochaeta triseptata CPC 24797
Dictyochaeta aquatica MFLU 15-2691
Dictyochaeta mimusopis CBS 143435
Dictyochaeta fertiis CBS 624.77
Dictyochaeta coryli MFLU 19-1387
Dictyochaeta simplex CBS 623 68
Codinaea lambertiae CBS 143419 ol
Codinaea pini CBS 138866
Calvolachnella guaviyunis CBS 134695 Calvolachnella
Rattania setulifera GUFCC 15501 Rattania
sanoq— Tainosphaeria siamensis MFLUCC 15-0607 Tainosphaeria
E'ramosphaeﬂa crassiparies SMH 1934
Dictyochaeta slamensis MFLUCC 15-0614
Thozetella fabacearum MFLUCC 15-1020 Thozetella
1%~ Thozetella pinicola RJ-2008
I: Menisporopsis theobromae MFLUCC 15-0055 Menisporopsis
S Phialosporostilbe scutiformis MFLUCC 17-0227 Phialosporostilbe
Pseudodinemasporium fabiforme HHUF 29716 Pseudodinemasporium
l Neoy dolachnella tispora HHUF 29727 Neopseudolachnella
Dendrophoma cytisporoides CBS 223.95 Dendrophoma
Brunneodinemasporium brasiliense CBS 112007 et ettt
bl 100~ Brunneodinemasporium jonesii GZCC 16-0050
Pseudolachnella longiciliata HHUF 27528 Pseudolachnella
Fseudolachnella scolecospora HHUF 30268
Multiguttulispora sympodialis MFLU 19-0218 Multiguttulispora
Pseudolachnea fraxini CBS 113701 e T
98100 pseudolachnea hispidula HHUF 30118
_|_—Anacacum:'5p0ﬂ'um appendiculatum HMAS 245593 Anacacumisporium
Striatosphaeria codinaeophora SMH 1524 Striatosphaeria
7o-| _sooncof~ Dinemasporium nelloi MFLU 14-C0811 Dinemasporium
~| ID:’nemaspon'um strigosum CBS 828.84
Menispora tortuosa AFTOL-ID 278 Menispora
_E Dictyochaeta septata CBS 143386
"""— Dictyochaeta curvispora CBS 114070
100/1.00 Infundibulomyces cupulata BCC11929% -
—Efnfundibulom yces oblongisporus BCC13400 Mfiitcititiontyces
won oo [~ Sporoschisma longicatenatum MFLUCC 16-0180 s chisma
Sporoschisma hemipsilum MFLUCC 15-0615 f
Chloridium aseptatum MFLU 11-1051 Chloridium
Adautomilanezia ¢ Ipiniae LAMIC010212 Adautomilanezia
1001 00 Nawaw@ ﬁfformfs MFLUCC 16-0853 e
821 Nawawia filiformis MFLUCC 17-2394
Exserticlava vasiformis TAMA 450 Exserticlava
- Umbrinosphaeria caesariata CBS 102664 Umbrinosphaeria
Zanclospora iberica CBS 130426 Zanclospora
Eucalyptostroma eucalypti CPC 28764 Eucalyptostroma
____|Dr'cryochaera fuegiana FMR 13126
(e Dictyochaeta fuegiana ICMP 15163
Cryptophiale udagawae MFLUCC 18-0422 Cryptophiale
Cryptophialoidea fasciculata MFLUCC 17-2119 Cryptophialoidea
Conicomyces pseudotransvaalensis HHUF 29956 Conicomyces
Chaetosphaeria innumera SMH 2748 Chaetosphaeria
100i1.00] Pyrigemmula aurantiaca CBS 126744 Pyrigemmula
oo Pyrigemmula aurantiaca CBS 126743
Lecythothecium duriligni CBS 101317 Lecythothecium

Dictyochaeta cylindrospora MUCL 39171
Leptosporella gregaria SMH 4290
Leptosporella bambusae MFLUCC 12-0846
02

Outgroup (Leptosporellaceae)

Figure 8 — Phylogram generated from RAXML analysis based on combined ITS and LSU sequence
data of selected Chaetosphaeriaceae isolates. Sequences from sixty-eight taxa, which comprise
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1438 characters including gaps, are included in the analyses. The tree was rooted to Leptosporella
bambusae (MFLUCC 12-846) and L. gregaria (SMH 4290). The scale bar indicates 0.2 nucleotide
changes per site.

Figure 9 — Dictyochaeta coryli (MFLU 19-1387, holotype). a Herbarium material. b Colony on
fruit. ¢ Seta. d, e Conidiophores and conidiogenous cells. f-k Conidia | Germinating conidium. m, n
Colony on MEA. Scale bars: b = 200 um, c—e = 100 pm, f-1 =10 pm,

Notes — Dictyochaeta coryli groups with D. fertilis (S. Hughes & W.B. Kendr.) Hol.-Jech.
(CBS 624.77) in our phylogenetic analysis, with low statistical support (Fig. 8). Dictyochaeta
coryli differs from D. fertilis in having aseptae conidia, while those of D. fertilis are 6-11 septate
(Whitton et al. 2000). Dictyochaeta coryli can be distinguished from D. mimusopis Crous & M.J.
Wingf by having fertile setae, while D. assamica (Agnihothr.) Aramb., Cabello & Mengasc. does
not have setae (Arambarri et al. 1987). Dictyochaeta coryli resembles D. intermedia Gusmdo &
S.M. Ledo, but differs in having shorter and wider conidia (12—19.5 x 2.3—-3.5 vs. 18-21 x 1.5-2.5)
and fertile setae, while D. intermedia forms non-fertile setae (Cruz et al. 2009). Dictyochaeta coryli
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also cannot be assigned to any known Dictyochaeta species which lack sequence data
(Kuthubutheen & Nawawi 1991, Whitton et al. 2000, Cruz et al. 2009). We therefore identify D.
coryli as a new species of Dictyochaeta.

Dictyochaeta lithocarpi R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 10

Index Fungorum number: IF556868; Facesoffungi number: FoF07753

Etymology — Named after the host genus Lithocarpus.

Holotype - MFLU 19-1173

Saprobic on decaying Lithocarpus fruits. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. Colonies on natural substrate, effuse, hairy, brown, with white conidial masses.
Setae 170-275 x 4-5 um (X =209 x 4.3 pm, n = 10), solitary or in groups of 23, straight or
flexuous, septate, unbranched, apex fertile with persistent collarettes, dark brown and robust at the
base, paler towards the apex, smooth-walled. Conidiophores 55-110 x 3.2—4 pm (X = 86 x 3.7
um, n = 20), macronematous, mononematous, aggregated, in small groups often associated with
setae, rarely solitary, straight or flexuous, cylindrical, unbranched, septate, smooth, dark brown to
pale brown, paler at apex, smooth-walled. Conidiogenous cells 12—-22 x 3.5-5.3 um (X = 16.6 x
4.2 um, n = 20), monophialidic, integrated, terminal, determinate, hyaline or pale brown, with
distinct, sub-cylindrical, funnel-shaped collarettes, 1.8—2.1 um high, 2.8—3.6 um wide. Conidia
14—-17 x 1.5-2.8 pm (X = 15.2 x 2.3 um, n = 30), solitary, aseptate, fusiform, curved, in slimy
mass, hyaline, smooth-walled, single setula at each end, 6.8—10.5 um long, 0.4—0.6 um wide,
filiform, hyaline.

Culture characteristics — Conidia germinated on PDA within 12 hours. Colonies on PDA
reaching up to 35 cm diameter after 15 days at 28°C, circular or irregularly circular, medium dense,
flat or effuse, edge entire, white from above, reverse yellow brown.

Material examined — THAILAND, Chiang Mai Province, on dried fruits of Lithocarpus sp.
(Fagaceae), 20 July 2017, R.H. Perera, Doi 05 (MFLU 19-1173, holotype), ex-type living culture
MFLUCC 17-2228; ibid., 22 December 2017, Seed 08 (MFLU 18-2772), living culture MFLUCC
19-0488.

GenBank numbers — ITS: MT215492, LSU: MT215543 (MFLUCC 17-2228); ITS:
MT215493, LSU: MT215544 (MFLUCC 19-0488).

Notes — Dictyochaeta lithocarpi is well separated from other Dictyochaeta species in the
phylogenetic analysis (Fig. 8). Our isolate is related to D. pandanicola (KUMCC 16-0153) and D.
assamica (CBS 242.66) (87% MLBT). Dictyochaeta lithocarpi differs from D. pandanicola by
having smaller conidia (14—17 x 1.5-2.8 vs. 16-26 x 4-6 um) and presence of setae (Tibpromma
et al. 2018). Dictyochaeta lithocarpi can be distinguished from D. assamica by having
monophialidic conidiogenous cells, while D. assamica has polyphialidic conidiogenous cells
(Arambarri et al. 1987). Dictyochaeta lithocarpi also cannot be assigned to any known
Dictyochaeta species, which lack sequence data (Kuthubutheen & Nawawi 1991, Whitton et al.
2000, Cruz et al. 2009). Therefore, we identify D. lithocarpi as a novel species of Dictyochaeta.

Menisporopsis S. Hughes

Menisporopsis theobromae S. Hughes, Mycol. Pap. 48: 59 (1952) Fig. 11

Colonies on decaying Fabaceae seed pod, scattered, superficial, effuse, white. Sexual morph:
Undetermined. Asexual morph: Setae 230-280 x 5.1-6.2 um, central, solitary, erect, septate, thick-
walled, lower part encased tightly by compact conidiophores and obviously wider than each
conidiophore, brown. Conidiophores up to 128 pum long, synnematous, macronematous, brown,
cylindrical, septate, unbranched, lower part narrow, upper part wider, erect, straight or slightly
flexuous, smooth, thin to thick-walled. Conidiogenous cells terminal, monophialidic, integrated,
pale brown, with visible collarettes. Conidia (11-)15.7-21.6 x 2.1-3.8 pym (X =18.6 x 2.6 um, n =
30), aggregated in slimy masses at the apex of the synnemata, acrogenous, lunate to falcate, gently
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curved or straight, aseptate, hyaline, thin- and smooth-walled; with a single, unbranched, flexuous,
tubular, hyaline setula at each end, 7.3-9.4 um long.

Material examined — THAILAND, Chiang Mai Province, on decaying seed pods of Fabaceae
plant, 5 July 2015, R.H. Perera, RHP 128 (MFLU 16-1055).

Figure 10 — Dictyochaeta lithocarpi (MFLU 19-1173, holotype). a Herbarium material. b Colony
on natural substrate. c—e Setae, conidiophores and conidiogenous cells. f-k Conidia. | Germinating
conidium. Scale bars: b =200 um, ¢, d = 100 pum, e =50 pm, -l = 20 pm.

Notes — We were unable to get a culture of this fungus. However, our collection resembles
the genus Menisporopsis by its synnematous conidiophores, central, simple, dark brown setae,
phialidic conidiogenous cells and lunate to falcate, 0-1-septate conidia, with setulae at ends (Cruz
et al. 2014). The newly collected fungus is morphologically similar to M. theobromae, which was
collected in Ghana and Thailand (Hughes 1952, Liu et al. 2016). Based on morphological features
we regard our fungus as M. theobromae (Hughes 1952, Cruz et al. 2014, Liu et al. 2016).
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Menisporopsis theobromae was previously reported from Theobroma cacao and submerged wood,
and this is the first record of the fungus from seed pods of a Fabaceae plant (Hughes 1952, Liu et
al. 2016).

Figure 11 — Menisporopsis theobromae (MFLU 16-1055). a Herbarium material. b, ¢ Colony on
natural substrate. d, e Conidiophores and seta. f Conidiogenous cells with conidia in Congo red. g
Conidia. Scale bars: b =1 mm, ¢ =500 um, d, e = 100 pm, f =50 pum, g = 30 um.

Diaporthales Nannf.
Cytosporaceae Fr.

Cytospora Ehrenb.

Cytospora diopuiensis Q.J. Shang, K.D. Hyde & J.K. Liu, in Shang et al., Mycosphere 11: 203
(2020) Figs 15, 16
Associated with dried seed pods of Cassia fistula. Sexual morph: Undetermined. Asexual
morph: Stromata 125-470 um high, 130-465 um wide (n = 10), with poorly developed interior,
solitary to gregarious, immersed, becoming raised or erumpent through the host tissue, discoid,
circular to irregular in shape, dark brown to black, glabrous. Conidiomata (excluding necks) 110-
210 x 95-325 um diam. (n = 15), immersed in host tissue, scattered, erumpent, circular, with 1-2
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{Cyrospora ceratospermopsis MFLU 17-0327

Cytospora ceratospermopsis CFCC 89626
-| Cytospora predappioensis MFLUCC 17-2458
—I— Cytospora vinacea CBS 141585

Cytospora ceratosperma CBS 116.21
Cytospora quercicola MFLUCC 14-0867
Cytospora junipericola MFLU 17-0882

Cytospora fraxinigena MFLUCC 14-0868
Cytospora rosae MFLUCC 14-0845

Cytospora cedri CBS 196.50
768/1.00 1 Cytospora diopuiensis MFLUCC 18-1419
Cytospora diopuiensis MFLUCC 18-0598
Cytospora thailandica MFLUCC 17-0262
787 Cytospora nitschkii CMW 10180
089~ Cytospora platycladi CFCC 50504
Cytospora pingbianensis MFLUCC 18-1204
Cytospora lumnitzericola MFLUCC 17-0508

Cytospora abyssinica CMW 10181

Cytospora tamaricicola CFCC 50508
Cytospora palm CXY 1280
Cytospora brevispora CBS 116811
Cytospora xylocarpi MFLUCC 17-0251
Cytospora rhizophorae MUCC302
Cytospora eucalyptina CMW 5882
Cytospora acaciae CBS 468.69
Cytospora eucalypti LSEQ
Cytospora californica CBS 144234

E Cytospora pini CBS 224.52

Cytospora kunzei CBS 118556
Cytospora paratranslucens MFLUCC 15-0506
97”-“”ﬂ: Cytospora nivea MFLUCC 15-0860
Cytospora translucens CXY 1351

Cytospora multicollis CBS 105.89 Cytospora
Cytospora amygdali CBS 144233
Cytospora plurivora CBS 144239
Cytospora sorbicola MFLUCC 16-0584
Cytospora sorbi MFLUCC 16-0631
Cytospora erumpens MFLUCC 16-0580

8

98/1.00

28/

-1.00

Cytospora valsoidea CMW 4309
Cytospora variostromatica CMW 6766
Cytospora parapersoonii T28.1
100/1.00 Cytospora curvata MFLUCC 15-0866
4| Cytospora rusanovii MFLUCC 15-0854
9N00L__ eyrospora davidiana CXY 1350
Cytospora pruinopsis CFCC 50034
Cytospora oleicola CBS 144248
Cytospora berberidis CFCC 89927
Cytospora pruinosa CBS 201.42
Cytospora celtidicola CFCC 50497
Cytospora austromontana CMW 6735
o ST'UO Cytospora berkeleyi StanfordT3
- Cytospora cinerostroma CMW 5700
Cytospora diatrypelloidea CMW 8549
Cytospora carpobroti CMW 48981
a2/, Cytospora granati CBS 144237
‘1“6'0 Cytospora eucalypticola ATCC 96150

i 4'_— Cytospora parapistaciae CBS 144506
- 10011.00~ Cytospora pistaciae CBS 144238

P | Cytospora myrtagena CBS 116843
T RN L Cytospora eugeniae CMW 7029
Cytospora tibouchinae CPC 26333

Cytospora atrocirrhata CFCC 89615

[ Cytospora japonica CBS 375.29
Cytospora sibiraecae CFCC 50045

931.00 ~ Cytospora leucosperma CFCC 89622
T Cytospora mali CFCC 50028
100/1.

A 4 Cytospora eriobotryae IMI 136523

Figure 14 — Phylogram generated from RAXML analysis based on combined ITS, LSU, RPB2 and
ACT sequence data of Cytospora isolates. Sequences from one hundred thirty taxa, which comprise
3352 characters including gaps, are included in the analyses. The tree was rooted to Cytospora
punicae CBS 144244. The scale bar indicates 0.04 nucleotide changes per site.
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Cytospora ampulliformis MFLUCC 16-0583
Cytospora cotini MFLUCC 14-1050
Cytospora longispora CBS 144236
88/- | Cytospora ribis CBS 187.36
Cytospora tanaitica MFLUCC 14-1057
Cytospora ulmi MFLUCC 15-0863
77/-' Cytospora prunicola MFLU 17-0995
— Cytospora platycladicola CFCC 50038
-1.00 Cytospora fugax CBS 203.42
Cytospora populina CFCC 89644
Cytospora juniperina CFCC 50501
Cytospora hippophas CFCC 89639
991.00 Cytospora gigalocus CFCC 89620
Cytospora euonymicola CFCC 50499
Cytospora mougeotii ATCC 44994
Cytospora sophorae CFCC 89598

- Cytospora friesii CBS 194.42 Cytospora
Cytospora sophoricola CFCC 89595
Cytospora elaesagni CFCC 89632
Cytospora schulzeri CFCC 50040
96/1.00 Cytospora salicacearum MFLUCC 15-0509
Cytospora melnikii MFLUCC 15-0851
Cytospora joaquinensis CBS 144235
Cytospora ailanthicola CFCC 89970
Cytospora chrysosperma CFCC 89981
Cytospora salicina MFLUCC 15-0862

77-] [ Cytospora sophoriopsis CFCC 89600
-089(| 100 Cytospora populicola CBS 144240

99/1.00| Cytospora longiostiolata MFLUCC 16-0628
Cytospora rostrata CFCC 89909

-1.00| Cytospora kantschaveli CXY 1383
Cytospora parakantschavelii MFLUCC 15-0857
Cytospora germanica CXY 1322
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98/1.00

0.04

Figure 14 — Continued.

locules, ostiolate, occasionally with yellow conidial exudate. Ostioles 120-150 pm diam. Peridium
comprising a few to several layers of cells of textura angularis, inner layer thick, brown, outer later
dark brown. Conidiophores branched, reduced to conidiogenous cells. Conidiogenous cells 8.4-14
x 1.5-2.4 um (X =11 x 1.9 um, n = 20), enteroblastic, phialidic, formed from the inner most layer
of pycnidial wall, hyaline, smooth-walled. Conidia 4.3-6.7 x 1.4-2.3 um (X =53 x 1.9 um, n =
50), unicellular, allantoid, sometimes obovoid, guttulate, hyaline, smooth-walled. Chlamydospores
produced on PDA, hyaline, in chains.

Culture characteristics — Conidia germinated on PDA within 12 hours. Colonies on PDA
reaching 40-45 mm diameter after 7 days at 28°C, colonies circular to irregular, medium dense, flat
or effuse, with edge fimbriate, white from above and below, pale brown with time, sporulating on
PDA within 60 days.

Material examined — Thailand, Phayao Province, dried seed pod of Cassia fistula L.
(Fabaceae), 4 August 2017, R.H. Perera, PH-CAS 01 (MFLU 18-2749), dry culture MFLU 18-
0620, living culture: MFLUCC 18-0598.

GenBank numbers — ITS: MT215491, LSU: MT215540, RPB2: MT212203.

Notes — A modern treatment of Cytospora was provided by Norphanphoun et al. (2017) and
is followed here. Our new isolate MFLUCC 18-0598 groups with ex-type of Cytospora diopuiensis
(MFLUCC 18-1419) in our phylogenetic analysis with low statistical support (Fig. 14). In the
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combined gene analysis of ITS and LSU, our isolate grouped with C. diopuiensis (MFLUCC 18-
1419) with high statistical support (99% MLBT) (data not shown). ITS and LSU data of two
isolates are identical and, there is no RPB2 gene available for C. diopuiensis for comparison.
However, only the sexual morph is reported for C. diopuiensis (Shang et al. 2020). By considering
the similarities in the ITS and LSU loci, we identify our isolate as the first asexual morph record for
C. diopuiensis and a new host record. Cytospora diopuiensis can be distinguished from C.
thailandica in having larger allantoid conidia (4.3-6.7 x 1.4-2.3 vs. 3.8-4 x 1-1.3 um) and larger
conidiogenous cells (8.4-14 x 1.5-2.4 vs. 6-9.1 x 1-1.3 um), while conidia of C. thailandica are
subcylindrical (Shang et al. 2020).

Figure 15 — Cytospora diopuiensis (MFLU 18-2749). a Herbarium material. b Conidiomata on host
surface. ¢, d Cross section of the stroma showing conidiomata. e Peridium. f Peridium in face view.
g Conidia attached to conidiogenous cells. h Conidia. i Germinating conidium. j, k Colony on PDA.
Scale bars: b =500 pm, ¢ = 100 pm, d = 200 pm, e-g = 20 pm, h = 10 pm, i = 20 pum.

Diaporthaceae Hohn. ex Wehm.
Diaporthe Nitschke

Diaporthe delonicis R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 13
Index Fungorum number: IF556855; Facesoffungi number: FoF07754
Etymology — Named after the host genus Delonix.
Holotype — MFLU 16-1059
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Figure 16 — Cytospora diopuiensis (MFLU 18-0620). a—c Conidiomata on PDA. d Conidioma. e
Wall of the ostiolar canal. f Stromatal tissue. g, h Conidia attached to conidiogenous cells. i
Conidia. j Chlamydospores. Scale bars: b, c =1 mm, d =500 pm, e, f =50 pum, g—j =10 um, j =20
pm.

Saprobic on seed pods of Delonix regia. Sexual morph: Undetermined. Asexual morph:
Conidiomata 78-190 um (X = 120 um) in diam., appearing as black raised spots on the host,
scattered, globose or near-globose, brown to dark brown, conidia exuded from conidiomata in
white creamy drops. Peridium 20 pum thick, composed of 5-8 rows of hyaline to light brown cells
of textura angularis. Conidiophores 6.4-15.2 x 1.4-2.2 pm (X = 11.6 x 1.9 um), sub-cylindrical,
hyaline. Conidiogenous cells 5.3-10.5 x 1.3-2.5 um (X = 7.9 x 1.9 um), phialidic, tapering to the
apex, collarette prominent. Alpha conidia 4.4-9 x 1.3-2.2 um (X = 7.7 x 1.8 um), aseptate, fusoid
with obtuse ends, 4-guttulate, hyaline, smooth-walled. Beta conidia 16-23 x 1-1.7 pm (X =19.4 x
1.2 um), aseptate, filiform, slightly curved at one end and both ends rounded, hyaline, smooth-
walled.

Material examined — THAILAND, Chiang Rai Province, Mae Fah Luang University
premises, on dried seed pods of Delonix regia (Boj. ex Hook.) Raf. (Fabaceae), 7 May 2015, R.H.
Perera, RHP 99 (MFLU 16-1059, holotype).

GenBank numbers — ITS: MT215490, TUB2: MT212209.
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-/1.00 — Diaporthe fraxini-angustifoliae BRIP 54781
Diaporthe musigena CBS 129519 CPC 17026
Diaporthe perseae CBS 151.73

Diaporthe pascoei BRIP 54847

-/1.00 Diaporthe sennae CFCC 51636

(-). = Diaporthe litchicola BRIP 54900
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L Diaporthe taoicola MFLUCC 16 0117

o Diaporthe pseudomangiferae CBS 101339
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0.99 |Diaporthe pterocarpicola MFLUCC 10 0580a

Diaporthe pterocarpicola MFLUCC 10 0580b
Diaporthe arecae CBS 161.64

—— Diaporthe pseudophoenicicola CBS 462.69

Diaporthe pescicola MFLUCC 16-0105

Diaporthe delonicis MFLU 16-1059

77/1.00r Diaporthe podocarpi-macrophylli LC 6144

Diaporthe podocarpi-macrophylli LC 6200

90/ Diaporthe podocarpi-macrophylli LC 6229 Diaporthe

0.99 || | Diaporthe podocarpi-macrophylli LC 6194

75/0.98 Diaporthe podocarpi-macrophylli LC 6197

Diaporthe podocarpi-macrophylli LC 6155

_L— Diaporthe eucalyptorum CBS 132525
Diaporthe lithocarpus CGMCC 3.15175

— Diaporthe hongkongensis CBS 115448

_ 94/1 .00[ Diaporthe tectonigena MFLUCC 12-0767

Diaporthe aseana MFLUCC 12-0299a

Diaporthe xishuangbanica LC 6707

Diaporthe multigutullata ZJUD 98

Diaporthe biconispora ZJUD 62

Diaporthe vawdreyi BRIP 57887a

100/1.00

Outgroup

0.02

Figure 12 — Phylogram generated from RAXML analysis based on combined ITS, TEF1 and TUB2
sequence data of Diaporthe isolates. Sequences from thirty-one taxa, which comprise 1578
characters including gaps, are included in the analyses. The tree was rooted to Diaporthe vawdreyi
(BRIP 57887a). The scale bar indicates 0.02 nucleotide changes per site.

Notes — The genus has been well-studied and requires ITS, TEF1 and TUB2 sequence data to
resolve species (Udayanga et al. 2014, 2015, Dissanayake et al. 2017a). DNA was directly
extracted from the fruiting bodies of this fungus. Diaporthe delonicis (MFLU 16-1059) groups with
D. pescicola (MFLUCC 16-0105), but is unsupported within Diaporthe (Fig. 12). Diaporthe
pescicola was identified as a pathogen on Prunus persica shoots in China by Dissanayake et al.
(2017Db). Diaporthe delonicis differs from D. pescicola by producing smaller conidiomata (78-190
vs. 300 pm) and conidiophores (6.4-15.2 x 1.4-2.2 vs. 21-35 x 1.5-2.5 um) (Dissanayake et al.
2017b). Diaporthe delonicis can also be distinguished from D. pescicola by smaller beta conidia
(16-23 x 1-1.7 vs. 18-37 x 1-1.5 um) (Dissanayake et al. 2017b). Furthermore, D. delonicis
produces alpha conidia with 4-guttules, while D. pescicola forms bi-guttulate alpha conidia
(Dissanayake et al. 2017b). We also observed prominent collarettes in conidiophores of D.
delonicis, and this character was not reported from D. pescicola (Dissanayake et al. 2017b). We
therefore identified D. delonicis as a new species.
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Figure 13 — Diaporthe delonicis (MFLU 16-1059, holotype). a Herbarium material. b Conidiomata
on natural substrate. ¢ Section through conidiomata. d Peridium. e, f Conidiogenous cells with
alpha conidia (f in Lugol’s solution). g, h Alpha conidia (h in Lugol’s solution). i Conidiogenous
cells giving rise to beta conidia. j—| Beta conidia in Lugol’s solution. Scale bars: b =1 mm, ¢ = 100
pm, d—f =20 um, g, h = 10 pm, i-l = 20 pm.

Hypocreales Lindau
Bionectriaceae Samuels & Rossman
Clonostachys Corda

Clonostachys rogersoniana Schroers, Stud. Mycol. 46: 109 (2001) Fig. 18

Facesoffungi number: FOF07755

Saprobic on decaying seed pods of Delonix regia. Sexual morph: Undetermined. Asexual
morph: Hyphomycetous, colonies appearing as white patches on both inner and outer epidermis of
the seed pod. Conidiophores arising from stroma, monomorphic, hyaline, smooth-walled,
penicillate, stipes 70— 100 um long, 4.2-6.8 um wide at base. Penicilli 58-80 um high, x 50-100
pm diam. at widest point; solitary to gregarious, not sporodochial, bi- to quaterverticillate; branches
of the penicillus divergent, each branch terminating in metulae and adpressed phialides. Phialides
7-12.4 ym (X =10 um) long, 1.8-2.9 um (X = 2.4 um) wide at widest point, in whorls of up to 6,
narrowly flask-shaped, slightly tapering toward the apex. Intercalary phialides not observed.
Conidial masses white. Conidia 4.9-9.1 x 1.6-2.3 um (X = 7.2 x 2 um, n = 30), broadly ellipsoidal
to oval, rarely minutely curved, ends broadly rounded, bi-guttulate, hilum laterally displaced,
almost median or invisible, hyaline, smooth-walled.
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Clonostachys rosea f. rosea CBS 710.86
Clonostachys rosea f. catenulate CBS 126.72
Clonostachys rosea f. catenulata CBS 221.72b
Clonostachys rosea f. catenulata CBS 154.27
Clonostachys rosea f. rosea CBS 376.55
751100 — Clonostachys rosea f. catenulata CBS 443.65
Clonostachys rosea MFLUCC 17-2618
Clonostachys rosea CBS 194.57
Clonostachys rosea CBS 193.94
Clonostachys rosea CBS 406.95
100/1.00===—p - Bionectria byssicola CBS 365.78
ilfe—ey Bionectria wenpingii HMAS 172156
Bionectria byssicola CBS 914.97
Clonostachys rhizophaga CBS 202.37
el Clonostachys rhizophaga CBS 361.77
— Bionectria sporodochialis CBS 101921
— Bionectria oblongispora CBS 100285
a Bionectria apocyni CBS 130.87
Eﬂionecm‘a kowhai CBS 461.95
Bionectria pseudochroleuca CBS 192.94
Bionectria pseudochroleuca CBS 220.93
Clonostachys solani f. solani CBS 228.74
Clonostachys solani f. nigrovirens CBS 142.91
Bionectria solani CBS 101926
2 Clonostachys aranearum QLS0625clo
Bionectria solani CBS 101924
Clonostachys solani f. solani CBS 702.97
Clonostachys solanif. solani CBS 752.68
Bionectria aureofulvella CBS 195.93
098 Bjonectria aureofulvella CBS 200.93 Clonostachys
100/1.00| Bionectria zelandiaenovae CBS 100979
Bionectria zelandiaenovae CBS 232.80
Clonostachys krabiensis MFLUCC 16 0254
Bionectria capitata CBS 218.93
Clonostachys agrawalii CBS 533.81
— Clonostachys swieteniae MFLUCC 18-0572
Bionectria pseudostriata CBS 119.87
Bionectria samuelsii CBS 699.97
Bjonectria samuelsii CBS 700.97
Clonostachys divergens CBS 967.73b
Clonostachys rogersoniana CBS 582.89
Clonostachys rogersoniana MFLU 19-0987

100/1.00'__ Bionectria compactiuscula CBS 913.97

Clonostachys compactiuscula CBS 729.87

100/1.00 j Clonostachys miodochialis CBS 997.69

Bionectria epichloe CBS 101037
100/1.00| Bionectria ralfsii CBS 129.87
Bionectria ralfsii CBS 102845

100/1.00 | Bionectria grammicosporopsis CBS 111.87
Bionectria grammicosporopsis CBS 115.87
Clonostachys intermedia CBS 508.82
Bionectria levigata CBS 948.97
Clonostachys subquaternata CBS 107.87
Bionectria grammicospora CBS 209.93
Bionectria lucifer CBS 100008

82/-
80/1.00]

83/0.99

100/1.00 =

771

100/~

-1.00.
~

94/-

100

89/1.00
100/1.00

88/1.00

Clonostachys chlorina CBS 287.90
100/1.00 [~ Clonostachys setosa CBS 834.91
=/1.00 ! Clonostachys setosa CBS 917.97
Clonostachys vesiculosa HMAS 183151
g9/1.00| Bionectria pityrodes CBS 102033
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Figure 17 — Phylogram generated from RAXML analysis based on combined ITS and TUB2
sequence data of Clonostachys isolates. Sequences from seventy-two taxa, which comprise 1087
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characters including gaps, are included in the analyses. The tree was rooted to Nectria cinnabarina
NRRL 20484 and Fusarium acutatum CBS 402.97. The scale bar indicates 0.07 nucleotide changes
per site.

A - st oo ———— Clonostachys phyllophila CBS 685,85

Clonostachys phyllophila CBS 921.97
10100 Bionectria rossmaniae CBS 211.93
Bionectria rossmaniae CBS 210.93
Clonostachys candelabrum CBS 504.67
Bionectria coronata CBS 696.93
Bionectria sesquicilli CBS 180.88

mﬁ_,w| Clonostachys coccicola BUcS

Clonostachys coccicola BUcCo
96/1.00 Nectria cinnabarina CBS 125165 Nectriaceae (Outgroup)
Fusarium acutatum CBS 402.97

0.07

Figure 17 — Continued.

Material examined — Thailand, Chiang Mai Province, on decaying seed pods of Delonix regia
(Fabaceae), 20 December 2016, R.H. Perera, Delo 01 (MFLU 19-0987).

GenBank numbers — ITS: MT215572, LSU: MT215538, TUB2: MT212208.

Notes — Our new strain clusters with Clonostachys rogersoniana (CBS 582.89) with high
statistical support (100% MLBT, 1.0 BIPP; Fig. 17) in phylogenetic analysis of ITS sequence data,
and they are morphologically similar in having the same conidiophore characters and conidial
dimensions (Schroers 2001). However, verticillate conidiophores were not observed in our
collection (Schroers 2001). With morphological and DNA molecular analysis support, we report a
new host record of Clonostachys rogersoniana from Delonix regia.

Figure 18 — Clonostachys rogersoniana (MFLU 19-0987). a Herbarium material. b, ¢ Colonies on
host. d—f Conidiophores with phialides. g Phialides with conidia. h Conidia. Scale bars: b =2 mm, ¢
=1mm, d—f =20 um, g, h = 10 um.
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Clonostachys rosea (Link) Schroers, Samuels, Seifert & W. Gams, Mycologia 91(2): 369 (1999)
Fig. 19

Facesoffungi number: FoF06012

Saprobic on decaying fruits of Swietenia mahagoni. Sexual morph: Stromata well developed,
erumpent. Ascomata 170-215 x 160-218 pm (X = 185 x 186 um, n = 7), perithecial, densely
crowded in groups, globose to subglobose to oval, not collapsing or sometimes slightly laterally
pinched when dry, light orange to yellowish orange, KOH-, not papillate, surface smooth to slightly
roughened, but not distinctly warted. Ostiole periphysate. Peridium 21-46 pm wide, wider around
the ostiole, two strata: outer layer 21-30 um wide, comprising unevenly thickened brownish yellow
cells of textura angularis to textura globosa, becoming larger towards the periphery, most cells
containing a vacuole; inner layer 8-14 um wide, consists of flat, hyaline cells of textura angularis.
Asci 50.6-62.2 x 6=7.2 um (X =55.4 x 6.6 um, n = 18), 8-spored, unitunicate, narrowly clavate,
apex flat with somewhat rounded edges, short stalked, apical ring J-. Ascospores 8.9-11.9 x 2.9—
3.4 um (X =10.7 x 3.1 um, n = 25), bi-seriate above and uni-seriate below, 1-septate, equilateral,
not constricted at the septum or slightly constricted in mature ascospores, ellipsoidal to oblong
ellipsoidal, 4-guttulate, hyaline, spinulose. Asexual morph: See Schroers (2001).

Culture characteristics — Ascospores germinating on PDA within 12 hours. Colonies growing
on PDA, reaching up to 4.5 cm in 7 days at 25°C, surface effused, smooth, margin entire to
undulate, aerial mycelium rare, initially white, becoming yellowish, reverse yellowish.

Material examined — THAILAND, Chiang Rai Province, Mae Fah Luang University Garden,
on decaying fruits of Swietenia mahagoni (L.) Jacg. (Meliaceae), 06 September 2017, R.H. Perera,
Maho 04 (MFLU 18-2770), living culture MFLUCC 17-2618.

GenBank numbers — ITS: MT215574, LSU: MT396165, TEF: MT415234.

Notes — Our new isolate (MFLUCC 17-2618) groups with Clonostachys rosea isolates of
CBS 194.57, CBS 193.94 and CBS 406.95. (Fig. 17). A comparison of nucleotides shows ITS loci
of our isolate identical to C. rosea (CBS 194.57, CBS 193.94 and CBS 406.95). Our collection
morphologically resembles C. rosea in ascomatal colour, size, asci and ascospore dimensions
(Rossman et al. 1999, Schroers et al. 1999). This collection represents a new host record for C.
rosea.

Clonostachys swieteniae R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 20

Index Fungorum number: IF556856; Facesoffungi number: FoF07756

Etymology — Named after the host genus Swietenia.

Holotype — MFLU 18-2769

Saprobic on decaying fruits of Swietenia mahagoni. Sexual morph: Undetermined. Asexual
morph: Hyphomycetous, colonies appearing as white patches on the host. Conidiophores arising
from stroma, mononematous, monomorphic, hyaline, smooth-walled, penicillate, stipes 130-200
pm long, 5-8 um wide at base. Penicilli 28-66 um high, x 20-60 um diam. at widest point;
solitary to gregarious, not sporodochial, bi- or quater-verticillate; branches of the penicillus
divergent, each branch terminating in metulae and adpressed phialides. Phialides 9-14.1(-17) x
2.1-32 um (X =11.4 x 2.6 um, n = 40), in whorls of 2-6, narrowly flask-shaped, slightly tapering
toward the apex, with visible periclinal thickening, collarettes inconspicuous, hyaline, smooth-
walled. Intercalary phialides not observed. Conidial masses white. Conidia (4.5-)5.1-6.7 x 1.9-2.6
pum (X =6 x 2.2 um, n = 40), broadly ellipsoidal to oval, rarely minutely curved, ends broadly
rounded, straight, bi-guttulate, hilum laterally displaced, almost median or invisible, hyaline,
smooth-walled.

Culture characteristics — Conidia germinating on PDA within 12 hours. Colonies growing on
PDA, reaching up to 3.8 cm within 7 days at 25°C, surface slightly raised, smooth, margin entire to
undulate, aerial mycelium dense, initially white, becoming yellowish, reverse yellow.

Material examined — THAILAND, Chiang Rai Province, Mae Fah Luang University Garden,
on decaying fruits of Swietenia mahagoni (Meliaceae), 6 September 2017, R.H. Perera, Maho 02
(MFLU 18-2769, holotype), ex-type living culture MFLUCC 18-0572.
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Figure 19 — Clonostachys rosea (MFLU 18-2770). a Herbarium material. b, ¢ Ascomata on host.
d, e Section of ascomata. f Section of peridium. g, h Asci. i-n Ascospores. 0 Germinating
ascospore. Scale bars: d, e =100 pum, f =50 um, g, h =20 pm, i-n =10 um, 0 = 20 pm.

GenBank numbers — ITS: MT215573, LSU: MT396164, TEF1: MT212204.

Notes — Clonostachys swieteniae constitutes a distinct lineage within Clonostachys (Fig. 17).
A comparison of the ITS regions of C. swieteniae reveals 11 (2.1%), 10 (2.1%), 7 (1.5%) and 8
(1.7%) nucleotide differences with C. capitata, C. zelandiaenovae, C. agrawalii and C. krabiensis,
respectively. Clonostachys swietenia can be discriminated from C. capitata by its longer and wider
conidiophore stipe (130-200 x 5-8 vs.100 x 3.5 um) and straight, smaller conidia (5.1-6.7 x 1.9—
2.6 vs. 6-7.2 x 2.8-3.4 um), which are curved in C. capitata (Schroers 2001). Clonostachys
swieteniae is different from C. krabiensis, which was also collected from Thailand, by the absence
of setae and not forming sporodochial conidiophores (Tibpromma et al. 2018). We therefore
identified Clonostachys swieteniae as a new taxon.
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Figure 20 — Clonostachys swieteniae (MFLU 19-0987). a Herbarium material. b Colony on host.
¢ Conidiophores. d Conidiogenous apparatus. e Conidia. f Germinating conidium. g, h Colony on
PDA. Scale bars: ¢ = 100 um, d =50 pm, e, f = 10 pum.

Myrotheciomycetaceae Crous
Trichothecium Link

Trichothecium roseum (Pers.) Link, Mag. Gesell. naturf. Freunde, Berlin 3(1-2): 18 (1809)
Figs 22, 23

Facesoffungi number: FOF07768

On dried pods of Delonix regia. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. Conidiophores 215 x 360 pum long, 3.3-5 um wide (X = 270 x 4 pm, n = 20),
simple, long, slender, rarely branched, septate, often slightly swollen at the tip, hyaline, smooth-
walled. Conidia 11.5-25.5 x 8-14.6 um (X = 20 x 11 um, n = 30), borne apically and singly,
attached in groups or chains, pink in mass, 1-septate, ovate, hyaline, thick-walled, each with a
decurved, abruptly narrowed basal hilum terminating in a distinct truncate end, often clustered.
Conidiophores on MEA retrogressive, with each conidial base subsuming a portion of conidiophore
apex. Conidia arise from the side of the conidiophore apex. Chlamydospores present, 7-8.8 pm
wide (n = 10), in intercalary chains, hyaline, smooth-walled.
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Culture characteristics — Conidia germinating on PDA within 12 hours. Colonies growing on
PDA, reaching up to 4.5 cm within 7 days at 28°C, surface effused, smooth, margin entire, aerial
mycelium rare, initially white, turning salmon pink, reverse salmon pink. Colony on MEA reaching
up to 3.3 cm in 7 days at 28°C, sporulating within 30 days.

Materials examined — THAILAND, Chiang Rai Province, Mae Fah Luang University garden,
on dried pods of Delonix regia (Fabaceae) on the ground, 1 December 2017, R.H. Perera, Delo 24
(MFLU 18-2773), living culture: MFLUCC 17-1036; ibid., on dried pods of Tamarindus indica L.
(Fabaceae) on the ground, 6 December 2016, R.H. Perera, Tam 4 (MFLU 18-2735), sporulated dry
culture: MFLU 18-0624, living culture: MFLUCC 17-0141.

w|:$arocladium bacillisporum CBS 425.67

Sarocladium glaucum CBS 796.69
87/1.00 | Sarocladium zeae KAS 965
Sarocladium zeae CBS 801.69
Sarocladium kiliense CBS 155.61
" Sarocladium kiliense CBS 122.29
100/1.00 | Sarocladium bactrocephalum NRRL 20583
M‘j{ Sarocladium bactrocephalum CBS 749.69
Sarocladium strictum CBS 346.70
100/1.00 | Sarocladium oryzae CBS 180.74
Sarocladium attenuatum CBS 399.73
Sarocladium ochraceum CBS 428.67
Trichothecium roseum CBS 281.28
100/1.00
Trichothecium roseum MFLUCC 17-0141
Trichothecium roseum MFLUCC 17-0136
Trichothecium roseum DAOM 208997
- Trichothecium indicum CBS 123.78 MiE L 0TI
10,99 Trichothecium sympodiale ATCC 36477
%hecfum crotocinigenum CBS 408.70A

Trichothecium crotocinigenum CBS 129.64

Sarocladiaceae

99/-

100/1.00

100/1.00

100/1.00 [~ Acremonium curvulum CBS 430.66

| Bionectriaceae (outgroup)
Acremonium curvulum CBS 229.75

0.03

Figure 21 — Phylogram generated from RAXML analysis based on combined LSU and ITS,
sequence data of Trichothecium isolates. Sequences from twenty-two taxa, which comprise 1390
characters including gaps, are included in the analyses. The tree was rooted to Acremonium
curvulum CBS 430.66 and Acremonium curvulum CBS 229.75. The scale bar indicates 0.03
nucleotide changes per site.

GenBank numbers — ITS: MT215509, LSU: MT215558 (MFLUCC 17-1036); ITS:
MT215510, LSU: MT215559 (MFLUCC 17-0141).

Notes — In the phylogenetic analysis our two isolates grouped within Trichothecium roseum
isolates CBS 281.28 and DAOM 208997 (Fig. 21). Based on the phylogenetic analysis and
morphological similarities the fungus was identified as Trichothecium roseum (Petrak 1953, Bello
2008), and is a new host record.

Nectriaceae Tul. & C. Tul.
Fusarium Link

Fusarium cassiae R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 25
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Index Fungorum number: IF556857; Facesoffungi number: FoF07757

Etymology — Name reflects the host genus Cassia fistula.

Holotype — MFLU 18-2751

Saprobic on decaying pods of Cassia fistula. Sexual morph: Ascomata 110-180 pwm high x
110-155 um diam. (X = 132 x 128 um), superficial, solitary to gregarious, blue-black to dark
purple, subglobose to ampulliform, or obpyriform, collapsing laterally when dry, with a slightly
papillate ostiole. Peridium 16-30 um wide, comprising dark purple to hyaline, thick-walled cells of
textura angularis. Catenophyses absent. Asci 59-83 x 9—16 um (X =70.2 x 11.8 um, n = 20), 4-8—
spored, unitunicate, clavate, with a short pedicel, truncate at the apex, apical ring J-. Ascospores
10.3-21.2 x 5.6-8.8 um (X = 15.9 x 7 um, n = 37), 1-2-seriate, varied in shape, ellipsoidal to
oblong, or subglobose to obovoid, or fusiform, with both ends rounded, (0-)1-septate, not or
slightly constricted at the septum, hyaline, pale brown when mature, guttulate, smooth-walled.
Asexual morph: Undetermined.

Figure 22 — Trichothecium roseum (MFLU 18-2773). a Herbarium material. b Conidiomata on
host. ¢, d Conidiophores with conidia. e-g Conidia. h Germinating conidium. i, j Colony on PDA.
Scale bars: b =200 pm, ¢ = 100 pum, d = 50 pm, e=h = 20 pm.
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Figure 23 — Trichothecium roseum (MFLU 18-0624). a Herbarium material. b, ¢ Sprorulating
colony on MEA. d Conidiomata on MEA. e Chlamydospores. f-h Conidiophores with conidia.
i-n Conidia. Scale bars: e-h =20 pm, i-n = 10 pm.

Culture characteristics — Colonies on PDA reach 3—4.5 cm diameter within 7 days at 25°C,
circular, flat, smooth, edges crenate, zonate, whitish above, reddish at the center, reverse white.

Material examined — THAILAND, Phayao Province, decaying pods of Cassia fistula
(Fabaceae) on the ground, R.H. Perera, 4 August 2017, PH-CAS 05 (MFLU 18-2751, holotype),
ex-type living culture MFLUCC 18-0573.

GenBank numbers — ITS: MT215495, LSU: MT215546, RPB2: MT212197, TEFLI:
MT212205.

Notes — In the phylogenetic tree, Fusarium cassiae is closely related to F. stilboides (NRRL
20429) with low support (70% ML, 0.99 BIPP; Fig. 24). A comparison of RPB2 gene region of
new fungus and F. stilboides (NRRL 20429) indicates 53 (5.9%) different nucleotides. F. cassiae
also can be discriminated from F. stilboides in having variously shaped, (0-)1-septate ascospores
vs. elliptical, 1-3 septate ascospores in F. stilboides (Booth 1971). The NCBI megablast search of
ITS and TEF1 sequences show 99% similarity (476/477) with F. lateritium (CF6), and 97%
similarity (659/682) with F. lateritium (YT2-7), respectively. However, the highest similarity
(93%, 801/858) obtained in the megablast search of RPB2 sequences is with F. lateritium strain
(NRRL 13622). We therefore recognize F. cassiae as a novel species.

Fusarium magnoliae-champaca R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 26
Index Fungorum number: IF556920; Facesoffungi number: FoF07758
Etymology — Name reflects the host plant Magnolia champaca.
Holotype — MFLU 18-2736
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Saprobic on dried fruits of Magnolia champaca. Sexual morph: Ascomata 75-215 um high x
70-210 um diam. (X = 147 x 143 um, n = 10), superficial, solitary to gregarious, blue-black to
dark purple, subglobose to ampulliform, or obpyriform, collapsing laterally when dry. Ostioles
periphysate. Peridium 30-40 um wide, composed of two layers, inner 3-5 layers, comprising
hyaline cells of textura angularis, outer 3-5 layers, comprising brown to dark purple, thick-walled
cells of textura angularis. Hamathecium comprising hyaline, distinctly septate catenophyses, each
cell 12.7-17.5 pm long x 14.2-22.5 um wide. Asci (70-)90-100(=109) x (7-)9-13(=16) pm (X =
96.5 x 11 um, n = 40), 8-spored, unitunicate, clavate, with short pedicel, slightly rounded to
truncate at the apex. Ascospores (8—)16-20(-25) x (4.5-)6-7.5(-9) um (X =18 x 6.6 um, n = 165),
1-2-seriate, pale brown, varied in shape, ellipsoidal to oblong, or subglobose to obovoid, or
fusiform, with both ends rounded, (0-)1-septate, not constricted at the septum, smooth-walled.
Asexual morph: Undetermined.

Material examined — THAILAND, Chiang Rai Province, Mae Fah Luang University garden,
on ground, dried fruits of Magnolia champaca (L.) Baill. ex Pierre, (Magnoliaceae), 7 August
2017, S. Boonmee, Fruit 1 (MFLU 18-2736, holotype), ex-type living culture MFLUCC 18-0580.

Fusarium salinense MFLU 19-0952

100/1.00
-1.00|' Fusarium salinense CBS 142420

100~ Fusarium citricola CBS 142421 R
Fusarium celtidicola MFLUCC 16-0751

Fusarium celtidicola MFLUCC 17-2176
100

Fusarium tricinctum NRRL 25481

100/ |
1.00 *L
100/ 5w |~ Fusarium acuminatum NRRL 36147 tricinctum
100/1.00|
Fusarium avenaceum NRRL 54939
— Fusarium torulosum NRRL 22748
pl0d Fusarium heterosporum NRRL 20693  heterosporum §
08/1.00 Fusarium venenatum CBS 458.93 E
J . 7]
20 1001.00| " Fusarium sambucinum NRRL 22187~ Sambucinum

Fusarium poae NRRL 13714

Fusarium torreyae NRRL 54149 torreyae
100/1.00 [ Fusarium lateritium NRRL 13622
75/1.00

Fusarium magnoliae-champaca MFLUCC 18-0580

Fusarium sarcochroum NRRL 20472 lateritium
- 98/1.00

—— Fusarium cassiae MFLUCC 18-0573

709 Fusarium stilboides NRRL 20429

Fusarium buharicum NRRL 13371
buharicum

100/1.00|

Fusarium sublunatum NRRL 13384

Fusicolla aquaeductuum NRRL 20686  outgroup

0.08

Figure 24 — Phylogram generated from RAXML analysis based on combined RPB2 and RPB1
sequence data of selected Fusarium isolates. Sequences from twenty-two taxa, which comprise
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3349 characters including gaps, are included in the analyses. The tree was rooted to Fusicolla
aquaeductuum (NRRL 20696). The scale bar indicates 0.08 nucleotide changes per site.
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Figure 25 — Fusarium cassiae (MFLU 18-2751, holotype). a Herbarium material. b Ascomata on
host. ¢, d Section of ascoma (d laterally collapsed). e—-g Asci. h—-m Ascospores. n, o Colony on
PDA. Scale bars: b =500 um, ¢ = 100 pm, e=g = 20 pum, h—-m = 10 pm.

GenBank numbers — ITS: MT215496, LSU: MT215547, RPB2: MT212198.

Culture characteristics — Ascospores germinated on PDA within 12 hours. Colonies on PDA
reaching 15-17 mm diameter after 7 days at 28°C, colonies circular, medium dense, flat or effuse,
with entire margin, white, becoming yellowish with time, reverse pale yellow.

Notes — In the phylogenetic analysis Fusarium magnoliae-champaca (MFLUCC 18-0580)
clusters with F. lateritium strain (NRRL 13622) with high statistical support (100% MLBT, 1.00
BIPP; Fig. 24). A comparison of RPB2 gene region of the new fungus and F. lateritium (NRRL
13622) indicates 27 (3.1%) different nucleotides. Fusarium magnoliae-champaca also can be
delineated from F. lateritium in having (0-)1 septate ascospores vs. 1-3 septate ascospores and
larger asci 90-100 x 9-13 vs. 65-80 x 8-11 pum (Booth 1971).
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Figure 26 — Fusarium magnoliae-champaca (MFLU 18-2736, holotype). a Herbarium material.
b Ascomata on host. ¢, d Section of ascomata. e Periphyses. f-h Asci. i—-0 Ascospores.
p Germinating ascospore. ¢, r Colony on PDA. Scale bars: b = 200 um, ¢, d = 100 um, e-h = 20
pm, i—=0 =10 pm, p = 20 um.

Fusarium salinense Sand.-Den., Guarnaccia & Polizzi, in Sandoval-Denis, Guarnaccia, Polizzi &
Crous, Persoonia 40: 15 (2017) Fig. 27

Facesoffungi number: FOF07759

On dead samaras of Fraxinus angustifolia. Sexual morph: Undetermined. Asexual morph:
Colonies on the host appearing as pale orange coloured masses. Conidiomata sporodochial, pale
orange coloured. Conidiophores 33-48 x 5-6.6 um, densely and irregularly branched, bi- or tri-
verticillately, bearing 1-2 terminal phialides, hyaline, smooth-walled. Phialides 7.3-12.1 x 2.9-3.6
pm, subulate to subcylindrical, with a minute apical collarette, hyaline, smooth- and thin-walled.
Conidia 21-42 x 3.4-4.5 um (X =40 x 3.7 um, n = 20), (1-)3-4-septate, falcate, slender, curved,
curvature more prominent in the upper part of the conidium, slightly tapering towards the basal
end, with a foot-like basal cell, hyaline, thin- and smooth-walled.
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Material examined — ITALY, Forli-Cesena Province, Collina — Forli, dead aerial samaras of
Fraxinus angustifolia Vahl (Oleaceae), Erio Camporesi, 22 January 2015, IT 2345 (MFLU 19-
0952).

GenBank numbers — LSU: MT215548, RPB2: MT212199, TUB2: MT212211.

Notes — Since single spore isolation was unsuccessful, DNA was isolated directly from the
fruiting bodies. In the phylogenetic analysis the new isolate (MFLU 19-0952) clusters with the ex-
type strain of Fusarium salinense (CBS 142420) with high statistical support (100% MLBT, 1.00
BIPP; Fig. 24). The morphology of the new collection is similar to the holotype of F. salinense
(Sandoval-Denis et al. 2017). However, microconidia, obtained in the culture in holotype of F.
salinense, were not observed in our collection. The DNA sequences of new strain (MFLU 19-0952)
and F. salinense are similar. Hence, we identify our collection as Fusarium salinense with a new
geographical record and new host for the fungus.

Figure 27 — Fusarium salinense (MFLU 19-0952). a Herbarium material. b Conidiomata on the
host. ¢ Conidioma mounted in water. d—g Conidiophores with conidia. h—-m Conidia. Scale bars:
b, c =100 um, d, e = 50 pm, f-m =20 pm.

Fusarium sp. Fig. 28

Saprobic on decaying seed pods of Delonix regia. Sexual morph: Ascomata 75-215 pum high
x 70-210 um diam. (X = 147 x 143 pm, n = 7), superficial, solitary to gregarious, blue-black to
dark purple, subglobose to ampulliform, or obpyriform, collapsing laterally when dry. Ostioles
slightly papillate, periphysate. Peridium 30-40 um wide, composed of two layers, inner 3-5 layers,
comprising hyaline cells of textura angularis, outer 3-5 layers, comprising brown to dark purple,
thick-walled cells of textura angularis. Hamathecium comprising hyaline, distinctly septate
catenophyses, each cell 12.7-17.5 um long x 14.2-22.5 um wide. Asci (70-)90-100(-109) x
(7-)9-13(=16) um (X =89 x 11 um, n = 40), 6-8-spored, unitunicate, clavate, with a short pedicel,
truncate at the apex, apical ring J-. Ascospores (8-)16-20(-25) x (4.5-)6-7.5(-9) um (X = 18 x
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6.6 um, n = 165), overlapping 1-2-seriate, varied in shape, ellipsoidal to oblong, or subglobose to
obovoid, or fusiform, with both ends rounded, 1-septate, slightly constricted at the septum, hyaline,
smooth-walled. Asexual morph: Undetermined.

Material examined — THAILAND, Chiang Mai Province, on decaying seed pods of Delonix
regia (Fabaceae), 6 January 2015, R.H. Perera, M-9 (MFLU 16-1075).

GenBank numbers — LSU: MT396166, SSU: MT396180, TUB2: MT415235.

Notes — We were unable to obtain cultures of this fungus using single spore isolation. DNA
was extracted from the fruiting bodies. Fungal morphology of this fungus resembles Fusarium.
Only ITS and LSU sequences are available.

Figure 28 — Fusarium sp. (MFLU 16-1075). a Herbarium material. b Appearance of ascomata on
host substrate. ¢ Cross section through ascoma. d Peridium in face view. e, f Catenophyses.
g—i Asci (i in Melzer’s reagent). j—-m Ascospores. Scale bars: ¢ = 100 um, d—i = 20 um, j-m = 10
pm.
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Fusicolla Bonord.

Fusicolla septimanifiniscientae CBS 144935
Fusicolla epistroma NRRL 20439
Fusicolla ossicola LIP CLL15074

100/1.00

100/1.00
Fusicolla aquaeductuum CBS 837.85

Fusicolla merismoides MAFF 236504
Fusicolla matuoi CBS 581.78
99|  Fusicolla betae CBS 175.32
Fusicolla acetilerea IMI 181488
75“-%[ Fusicolla cassiae-fistulae MFLUCC 19-0318
Fusicolla siamensis MFLUCC 17-2577

89/1.00

79/1.00

100/1.00 Fusicolla

-/0.99

[Fusicolla violacea CBS 634.76

7911.00 — Fysicolla melogrammae CBS 141092

100/1.00 Microcera coccophila CBS 310.34

Outgroup
— Microcera larvarum CBS 738.79

0.02

Figure 29 — Phylogram generated from RAXML analysis based on combined ITS and LSU
sequence data of Fusicolla isolates. Sequences from fourteen taxa, which comprise 1337 characters
including gaps, are included in the analyses. The tree was rooted to Microcera larvarum (CBS
738.79) and M. coccophila (CBS 310.34). The scale bar indicates 0.02 nucleotide changes per site.

Fusicolla cassiae-fistulae R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 30

Index Fungorum number: IF556858; Facesoffungi number: FOF07760

Etymology — Name derived from the host plant Cassia fistula.

Holotype — MFLU 18-2753

Saprobic on decaying wood and seed pods of Cassia fistula. Sexual morph: Ascomata 150-
180 um high, 130-182 um diam. (X = 173 x 157 pm, n = 10), perithecial, stroma erumpent,
scattered or in small groups of 3-8, globose to pyriform sometimes collapsing when dry, yellow,
pale yellow to pale orange, not changing colour in 5% KOH, smooth walled. Ascomatal surface
cells forming a textura angularis in face view, with a broadly conical, rounded ostiolar neck 40-55
um high, 70-85 um diam. at base. Ostiole periphysate. Peridium 14-30 um wide, two strata: outer
region composed of 3—4 layers of hyaline to pale brown, thick-walled cells of textura angularis to
textura globosa; inner region composed of 2-3 layers of hyaline cells of textura angularis. Asci 53—
65 x 5.8-8.2 um (x =57 x 6.7 um, n = 20), 8-spored, unitunicate, cylindrical to narrowly clavate,
short pedicellate, apex flat, apical ring J-, lying without paraphyses. Ascospores 6.9-10.2 x 3.6-4
um (X = 8.8 x 3.8 um, n = 35), uniseriate, 1-septate, not constricted at the septum, ellipsoidal,
rounded at ends, equilateral or inequilateral, hyaline to very pale brown, thick-walled, smooth and
slightly verrucose when mature. Asexual morph: Undetermined.

Culture characteristics — Colonies on PDA at 25°C attaining 15-18 mm in 7 days. Aerial
mycelium rare to absent, white to cream in centre, white at margin, margin entire, reverse pale
luteous.

Material examined — THAILAND, Phayao Province, on decaying seed pods of Cassia fistula
(Fabaceae), 4 August 2017, R.H. Perera, PH-CAS 08 (MFLU 18-2753, holotype), ex-type living
culture MFLUCC 19-0318.
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GenBank numbers — ITS: MT215497, LSU: MT215549.

Notes — Based on phylogenetic inference of the LSU and ITS sequences Fusicolla cassiae-
fistulae forms an unsupported lineage within genus Fusicolla (Fig. 29). Fusicolla cassiae-fistulae
resembles F. melogrammae and F. ossicola in having yellow, pale yellow to pale orange ascomata
(Crous et al. 2016, Lechat & Rossman 2017). However, F. cassiae-fistulae can be easily
distinguished from F. melogrammae and F. ossicola by having smaller ascomata, asci and
ascospores (Table 1). Fusicolla cassiae-fistulae and ex-type of F. melogrammae (CBS 141092)
showed 15 (2.9%, 2 gaps) different nucleotides in the ITS region and, 32 (3.8%, 0 gaps) in LSU
sequences. Furthermore, ITS region of F. cassiae-fistulae and ex-type of F. ossicola (LIP
CLL15074) showed 24 (4.7%, 1 gap) different nucleotides and 45 (5.3%, 3 gaps) in LSU
sequences. Hence, we introduce F. cassiae-fistulae as a novel species.

Figure 30 — Fusicolla cassiae-fistulae (MFLU 18-2753, holotype). a Herbarium material. b
Ascomata on host. ¢, d Section of ascomata. e—g Asci. h—-l Ascospores. m Germinating ascospore.
Scale bars: b =200 um, ¢, d = 100 um, e-g =50 pm, h—l = 10 pm, m = 20 pm.
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Fusicolla siamensis R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 31

Index Fungorum number: IF556859; Facesoffungi number: FoF07761

Etymology — Name refers to the country Thailand, where the specimen was collected.

Holotype — MFLU 19-1385

Associated with dried seed pods of Cassia fistula. Sexual morph: Undetermined. Asexual
morph: Conidiomata sporodochial, appearing as flat wart-like, orange masses on the host surface.
Conidiophores 27-46 um x 3.7-5.1 pum (n = 10), monochasial, verticillate or penicillate, each
branch terminating in one or two phialides, hyaline. Phialides 11.5-22.5 x 3.1-5.1 ym (X = 14.8 x
4.1 um, n = 10), monophialidic, cylindrical to subulate, hyaline, with periclinal thickening at the
unflared tip. Microconidia absent. Macroconidia 50.5-70.5 x 5.1-8 pm (X =58.2 X 6.8 pum, n =
25), 3-5(7)-septate, not constricted at the septa, sub-falcate, straight to curved, narrowing towards
the ends, apical cell with a flat or sometimes rounded tip, basal cell slightly hooked with a more or
less pointed end, hyaline, smooth-walled.

Figure 31 — Fusicolla siamensis (MFLU 19-1385, holotype). a Herbarium material. b Sporodochia
on host. c—e Conidiogenous apparatus. f—k Conidia. Scale bars: b =500 um, ¢ =50 pum, d = 20 pm,
e—k =50 pm.

Culture characteristics — Colonies on PDA at 25°C attaining 20-25 mm in 7 days. Aerial

mycelium rare to absent, white to cream in centre, white at margin, reverse pale luteous, margin
entire.
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Material examined — THAILAND, Phayao Province, on decaying seed pods of Cassia
fistula (Fabaceae), 4 August 2017, R.H. Perera, PH-CAS 07 (MFLU 19-1385, holotype), ex-type
living culture MFLUCC 17-2577.

GenBank numbers — ITS: MT215498, LSU: MT215550.

Notes — Based on phylogenetic inference of LSU and ITS sequence data Fusicolla
siamensis is closely related to F. acetilerea (Tubaki, C. Booth & T. Harada) Grafenhan & Seifert,
F. betae Bonord. and F. cassiae-fistulae (Fig. 29). However, F. siamensis produced 3-5(7)-septate
macroconidia, with basal cell slightly hooked (50.3-70.4 x 5.1-8 um), which are larger than the 3(-
4) septate conidia of F. acetilerea (35-40 x 3-3.5 um; Tubaki et al. 1976). The conidia of F. betae
are not falcate and 2—-3-septate (Grafenhan et al. 2011).

Table 1 Morphological comparison of related Fusicolla species.

Species Ascomatal size Asci size (nm)  Ascospore size Reference
(um) (um)
Fusicolla cassiae-  150-180 x130-182 53-65x 5.8-8.2 6.9-10.2 x 3.6-4  This study
fistulae
F. melogrammae 250-290 x 220-250 70-80 % 10-12  12-14 x 4.5-5 Crous et al. (2016)
F. ossicola 250-300 x 240-280 80-85 x 8-11 10-12 x 5-5.5 Lechat & Rossman
(2017)

Gliocladiopsis S.B. Saksena

Gliocladiopsis aquaticus Y.Z. Lu, R.H. Perera & K.D. Hyde, in Hyde et al., Mycosphere 9(2): 387
(2018) Fig. 33

Saprobic on seed pods of Cassia fistula. Sexual morph: Undetermined. Asexual morph:
appearing as white masses on the substrate, becoming yellowish with age. Conidiophores 90-120 x
5.1-6.5 pm, penicillate, lacking stipe extensions and terminal vesicles, very pale brown.
Conidiogenous apparatus with several series of hyaline to very pale brown branches; primary
branches 22-27 x 3.1-5.6 um, aseptate or 1-septate; secondary branches 14.5-25 x 3-4.1 um,
aseptate, hyaline; tertiary branches 9.1-15 x 2.2-3.4 um, aseptate, hyaline. Phialides 7.5-13.1 x
1.6-2.6 um (X =11 x 2.1 um, n = 30), doliiform to cymbiform to cylindrical, arranged in terminal
whorls of 2-5 per branch, with periclinal thickening and minute collarettes, central phialide
frequently extending above the rest. Subverticillate conidiophores absent. Conidia 13.4-20.6 x 1.7—
2.6 um (X =17.3 x 2.2 um, n = 30 um), cylindrical, hyaline, smooth with rounded ends, straight,
0-1-septate, lacking a visible abscission scar.

Culture characteristics — Conidia germinating on PDA within 8 hours. Colonies growing on
PDA reaching 35 mm within 2 weeks at 28°C, circular, with flat to effuse surface, edge entire,
aerial mycelium dense, pale brown from above and below.

Material examined — THAILAND, Phayao Province, on decaying seed pods of Cassia fistula
(Fabaceae), 4 August 2017, R.H. Perera, PH-CAS 04 (MFLU 18-2750), living culture MFLUCC
19-0317).

GenBank numbers — ITS: MT215502, LSU: MT215552, HIS3: MT212195.

Notes — The new isolate (MFLUCC 19-0317) grouped with Gliocladiopsis aquaticus isolates
collected from Thailand with high statistical support (Fig. 32). Our collection also shares similar
morphology with G. aquaticus in having similar sporodochial morphology, forming phialides in 2—
5 terminal whorls per branch and, similar conidiophores and conidial sizes (Hyde et al. 2018). Our
isolate (MFLUCC 19-0317) and two species of G. aquaticus (MFLUCC 17-1811, MFLUCC 17-
2028) showed 6 nucleotide differences (1.2%, 1 gap) in the HIS3 region, and ITS region was
identical. TUB2 gene region of G. aquaticus (MFLUCC 19-0317) was not available for
comparison. Based on the morphological similarities and phylogenetic analysis we identify our
collection as Gliocladiopsis aquaticus and a new host record from Cassia fistula.
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97/1.00 [ Gliocladiopsis aquaticus MFLUCC 17-2028
Gliocladiopsis aquaticus MFLUCC 17-1811
Gliocladiopsis aquaticus MFLUCC 19-0317
97/1.00 Gliocladiopsis swieteniae MFLUCC 17-2616
99/1j00 [ Gliocladiopsis elghollii CBS 116104
Gliocladiopsis elghollii CBS 206.94
Gliocladiopsis sagariensis CBS 199.55
— Gliocladiopsis hennebertii MUCL 54818

Gliocladiopsis tenuis IMI 68205

Gliocladiopsis tenuis MFLUCC 19-0309
LG Gliocladiopsis tenuis CBS 114148

Gliocladiopsis tenuis CBS 111964

Gliocladiopsis tenuis MFLUCC 19-0316

— Gliocladiopsis sp. 1 CBS 111038
Gliocladiopsis ecuadoriensis MUCL 54740

80/-
90/1.00

95/1.00

Gliocladiopsis curvata CBS 112935
97- | Gliocladiopsis curvata CBS 194.80
Gliocladiopsis curvata CBS 112365
94/1.00 ———4 Gliocladiopsis forsbergii BRIP 61349a
83k Gliocladiopsis forsbergii BRIP 60984
Gliocladiopsis whileyi BRIP 61430

Gliocladiopsis

Gliocladiopsis singaporiensis MUCL 48728
TR =y i{ Gliocladiopsis guangdongensis LC 1340
Gliocladiopsis guangdongensis LC 1349

79/ {Gliocladiopsis pseudotenuis CBS 116074

Y~ Gliocladiopsis pseudotenuis CBS 114763

| o

x2 100/1.00

=5

0/1.00 | Gliocladiopsis peggii BRIP 60983
Gliocladiopsis peggii BRIP 54019
Gliocladiopsis mexicana CBS 111131

o Gliocladiopsis mexicana CBS 110938

i _"[Gliocladjopsis sp. 2 CBS 116086

96/1.00 — > Gliocladiopsis irregularis CBS 111142
92/1.00 Gliocladiopsis irregularis CBS 755.97
93/1.00 | Gliocladiopsis sumatrensis CBS 754.97

7en00| Gliocladiopsis sumatrensis CBS 111213
Gliocladiopsis indonesiensis CBS 116090
100/- | Cylindrocladiella parva ATCC 28272
| Cylindrocladiella camelliae CPC 234

Outgroup

0.03

Figure 32 — Phylogram generated from RAXML analysis based on combined ITS, TUB2 and HIS3
sequence data of Gliocladiopsis isolates. Sequences from thirty-eight taxa, which comprise 1667
characters including gaps, are included in the analyses. The tree was rooted to Cylindrocladiella

parva (ATCC 28272) and C. camelliae (CPS 234). The scale bar indicates 0.03 nucleotide changes
per site.
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Figure 33 — Gliocladiopsis aquaticus (MFLU 18-2750). a Herbarium material. b, ¢ Conidiomata on
the host. c—g Conidiophores with conidia. h Conidia. i Germinating conidium. Scale bars: d, e = 50
pm, =i =20 pm.

Gliocladiopsis tenuis (Bugnic.) Crous & M.J. Wingf., Mycol. Res. 97(4): 446 (1993) Fig. 34

On decaying fruits of palms and Swietenia mahagoni. Sexual morph: Undetermined. Asexual
morph: Appearing as white masses on the substrate. Conidiophores penicillate, 80-105 x 4.4-8.5
um, septate, branched, hyaline, without stipe extensions and terminal vesicles. Conidiogenous
apparatus with several series of hyaline branches; primary branches 15-26 x 3.8—6 um, aseptate;
secondary branches 8.7-24.5 x 1.9-5.2 um, aseptate; tertiary branches 12.1-16.2 x 2.5-4.1 um,
aseptate; quaternary branches absent. Conidiogenous cells phialidic. Phialides 10-14.7 x 2.2-3.7
(X =12.4 x 2.8 um, n = 25), doliiform to cymbiform to cylindrical, arranged in terminal whorls of
2-4 per branch, sometimes with a minute collarette, central phialide frequently extending above the
rest. Conidia 11.4-18 x 2.1-3.2 um (X = 15.6 x 2.5 um, n = 35), 1-septate, cylindrical, with
rounded ends, straight, hyaline, smooth-walled, without appendages. Chlamydospores extensive, in
clearly delimited chains. Conidia on MEA smaller, 9.4-14.2 x 1.5-2.7 (X =12 x 2.3 um, n = 35).

Culture characteristics — Colonies growing on MEA, reaching 30 mm within 2 weeks at
28°C, sporulation after 8 weeks, circular, surface effused, edge entire, initially yellowish white,
orange brown to golden brown with age, reverse brown, mycelium superficial and partially
immersed, branched, septate, hyaline to orange-brown, smooth-walled.

Material examined — THAILAND, Chiang Rai Province, personal garden, on decaying fruits
of palm tree, 18 August 2017, R.H. Perera, CR-F 12 (MFLU 18-2741), living culture MFLUCC 19-
0309; ibid. Mae Fah Luang University Garden, on decaying fruits of Swietenia mahagoni
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(Meliaceae), 6 September 2017, R.H. Perera, Maho 05 (MFLU 18-2771), living culture MFLUCC
19-0316.

GenBank numbers — ITS: MT215499, HIS3: MT212193, TEF1l: MT212206, TUB2:
MT212212 (MFLUCC 19-0309); ITS: MT215500, LSU: MT215551, TUB2: MT212213
(MFLUCC 19-0316)

Notes — Isolates MFLUCC 19-0309 and MFLUCC 19-0316 group with ex-type of
Gliocladiopsis tenuis (IMI 68205) and other G. tenuis isolates. They were identified as
Gliocladiopsis tenuis based on morphology and phylogenetic analysis (Fig. 32) (Crous &
Wingfield 1993, Crous & Peerally 1996). Gliocladiopsis tenuis MFLU 18-2771 is a new record on
Swietenia mahagoni.

Figure 34 — Gliocladiopsis tenuis (MFLU 18-2741). a Herbarium material. b, ¢ Conidiomata on the
host. d—f Conidiophores with conidia. g Conidia. h, i Colony on MEA. Scale bars: b = 1 mm,
¢ =500 um, d, e =50 um, f, g = 20 um.
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Gliocladiopsis swieteniae R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 35

Index Fungorum number: IF556860; Facesoffungi number: FOF07762

Etymology — Named after the host genus Swietenia.

Holotype — MFLU 18-2767

Saprobic on decaying Swietenia mahagoni fruits. Sexual morph: Undetermined. Asexual
morph: appearing as yellowish masses on the substrate. Conidiophores 70-105 x 5.2-7.6 um,
penicillate without stipe extensions and terminal vesicles, very pale brown. Conidiogenous
apparatus with several series of hyaline to very pale brown branches: primary branches 16.7-32 x
4.5-7 um, aseptate or 1-septate; secondary branches 11.2-20 x 2.7-5 um, aseptate, hyaline; tertiary

Figure 35 — Gliocladiopsis swieteniae (MFLU 18-2767, holotype). a Herbarium material.
b Conidiomata on the host. c—e Conidiophores with conidia. f Conidia. g Germinating conidium.
h, i Colony on MEA. Scale bars: ¢, d =50 um, e-g = 20 pm.

branches 10-14 x 2.3-3.8 um, aseptate, hyaline; quaternary branches 8.5-13 x 1.7-2 um, rare to
absent, aseptate, hyaline. Phialides 10.6-17 x 1.9-3.8 um, doliiform to cymbiform, arranged in
terminal whorls of 2-6 per branch, with periclinal thickening and minute collarettes. Subverticillate
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conidiophores absent. Conidia (12.7-)14.4-17.9(-18.3) x 1.4-2 pm (X =16.5 x 1.8, n = 40 um),
cylindrical, hyaline, smooth, with rounded ends, straight, 1-septate, lacking a visible abscission
scar.

Culture characteristics — Conidia germinating on PDA within 8 hours. Colonies growing on
PDA reaching 30 mm within 2 weeks at 28°C, circular, with effuse surface, edge entire, aerial
mycelium dense, initially white, becoming sayal brown to sepia (reverse).

Material examined — THAILAND, Chiang Rai Province, Mae Fah Luang University Garden,
on decaying fruits of Swietenia mahagoni (Meliaceae), 20 September 17, R.H. Perera, Maho 08
(MFLU 18-2767, holotype), ex-type living culture MFLUCC 17-2616.

GenBank numbers — ITS: MT215501, HIS3: MT212194, TUB2: MT212214.

Notes — Gliocladiopsis swieteniae is sister to Gliocladiopsis aquaticus isolates (MFLUCC
17-1811, MFLUCC 17-2028 and MFLUCC 19-0317) with high support (90% MLBT, 1.0 BIPP;
Fig. 32). Gliocladiopsis swieteniae and G. aquaticus also share similar morphology in having
yellowish sporodochia and similar conidiophore size (Hyde et al. 2018). However, G. swieteniae
differs from G. aquaticus in having smaller conidia (14.4-17.9 x 1.4-2 vs. 16.5-21 X 2-3 pm)
(Hyde et al. 2018). A comparison of the ITS, TUB2 and HIS3 gene regions of G. swieteniae and
ex-type of G. aquaticus (MFLUCC 17-1811) reveals 1 (0.6%, 1 gap), 8 (1.3%, 0 gaps) and 13
(2.8%, 1 gap) nucleotide differences, respectively. G. swieteniae and G. aquaticus (MFLUCC 17-
2028) showed 3 nucleotides differences (0.6%, 2 gaps) in the ITS region, 10 different nucleotides
(1.6%, 0 gaps) in the TUB2 region and, 13 different nucleotides (2.8%, 1 gap) in the HIS3 region.
Gliocladiopsis swieteniae and G. aquaticus (MFLUCC 19-0317) showed 2 nucleotides differences
(0.4%, 0 gaps) in the ITS region, and 10 different nucleotides in the HIS3 (2.2%, 1 gap) region.
TUB2 gene region of G. aquaticus (MFLUCC 19-0317) was not available for comparison. Even
though morphological differences are not strongly supported, we introduce G. swieteniae as a novel
species considering nucleotide differences in ITS, TUB2 and HIS3 gene regions.

Macronectria Salgado & P. Chaverri

Macronectria jungneri (Henn.) Salgado & P. Chaverri, in Salgado-Salazar et al., Fungal Diversity
80: 448 (2016) Fig. 37

Facesoffungi number: FoF07763
Saprobic on various plant substrates including fruits. Sexual morph: Ascomata 380-533 pum diam
(n = 10), perithecial, gregarious in groups of many, superficial on an erumpent stroma, subglobose
to pyriform, sometimes elongated and flask shaped, ostiole papillate, 128-280 um wide, constricted
below apex, not collapsing when dry, orange to sienna, with papilla same colour as perithecium,
becoming dark black red when aged, red in 5% KOH, surface smooth. Peridium 20—40 um, of two
intergrading regions; outer region of intertwined hyphae with cells slightly elliptical, inner region
of flattened fusoids cells. Asci 75-96 x 13-27 pym (X = 83 x 21.5 pm, n = 15), 8-spored,
unitunicate, clavate, thin-walled, short pedicellate, apex simple. Ascospores 26-31 x 8.7-11 um (X
=29.5 x 9.8 um, n = 25), bi-seriate, fusiform, sometimes inequilateral, 1-septate, not constricted at
septum, hyaline, striate. Asexual morph: See Salgado—Salazar et al. (2016).

Culture characteristics — Ascospores germinating on PDA within 12 hours. Colonies growing
on PDA, reaching 2.6 cm in 7 days at 25°C, surface effused, smooth, margin entire to undulate,
aerial mycelium rare, initially white, becoming yellowish orange, reverse yellowish, organge at
centre.

Material examined — Thailand, Chiang Rai Province, Mae Fah Luang university garden, on
decaying fruits of Swietenia mahagoni (Meliaceae), 4 August 2014, R.H. Perera, RHP 09 (MFLU
16-1050), living culture MFLUCC 14-0568.
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Figure 36 — Phylogram generated from RAXML analysis based on combined LSU, ITS, RPB1,
RPB2, TEF1 and TUB2 sequence data of selected Nectriaceae isolates. Sequences from one
hundred and twenty-nine taxa, which comprise 4456 characters including gaps, are included in the
analyses. The tree was rooted to Clonostachys buxi CBS 696.93 and Verrucostoma freycinetiae
MAFF 240100. The scale bar indicates 0.2 nucleotide changes per site.
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Figure 36 — Continued.

GenBank numbers — ITS: MT215505, LSU: MT215554, SSU: MT199562, TUB2:
MT?212217.

Notes — Our new isolate (MFLUCC 14-0568) clustered with Macronectria jungneri isolates
(CBS 174.37, CTR71-244) with high bootstrap support (100% MLBT, 1.00 BIPP; Fig. 36) and,
overlapping in morphology with M. jungneri (Salgado-Salazar et al. 2016). ITS and TUB2
sequences of MFLUCC 14-0568 are identical with the Macronectria jungneri strain CBS 174.37
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with one nucleotide difference in LSU gene region. Therefore we identify our new isolate as M.
jungneri and Swietenia mahagoni as a new host record for the fungus.

Figure 37 — Macronectria jungneri (MFLU 16-1050). a Herbarium material. b, ¢ Ascomata on
host. d Ostiole in face view. e Ostiole in side view. f Section of ostiole. g Section of ascomata.
h Section of peridium. j Catenophyses. i, k, | Asci. m—p Ascospores. q Germinating ascospore.
r, s Colony on PDA. Scale bars: b =1 mm, ¢ =500 pm, d, e = 200 pum, f =100 pum, g, h =200 pm,
i =20 pum, j-I =50 pm, n—-p = 10 um, g = 20 pm.
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Murinectria M. Niranjan & V.V. Sarma
Murinectria pseudotrichia (Schwein) M. Niranjan and V.V. Sarma Fig. 38

On decaying seed pods of Delonix regia. Sexual morph: See Hirooka et al. (2012). Asexual
morph: Synnematous. Synnemata 1000-1800 um high including stipe, 72—115 pm wide (n = 20),
erumpent through epidermis, solitary or gregarious, caespitose, cylindrical-capitate, subulate-
capitate, or claviform. Stipe erect or nodding, usually unbranched or rarely up to 3 branched at
base, medium to slender, distinctly hispid at base to mid-level, red-brown at base, turning dark red
in 5% KOH. Hyphae on stipe 3.4—4.5 um wide, hyphae pigmented orange brown at base, becoming
less pigmented towards apex, KOH+. Ornamental hyphae on stipe 6-17 pm long, 2.2—4.5 um wide
(n = 16), cylindrical, straight, curved, sinuous or twisted, arising laterally at more or less right
angles, distributed evenly over surface of synnemata, usually unbranched but occasionally
dichotomously branched, aseptate. Conidiophores with sterile hyphae monoverticillate or
biverticillate. Conidiogenous cells 16-22 x 1.4-1.8 um (n = 20), enteroblastic, monophialidic,
cylindrical to subulate, straight or curved, with periclinal thickening, collarette not conspicuous.
Sterile hyphae 68-88 x 1.5-1.9 um (n = 16), mixed with phialides, acicular, usually curved or
sometimes straight, unbranched or dichotomously branched, often in groups of 1-3. Conidial
masses 140-285 um wide, globose, hemispherical or more-or-less discoid, whitish yellow to
sienna. Conidia 3.1-4.5 x 1.6-2.2 um (X = 3.9 x 2 um, n = 55), ellipsoidal, obovate or oblong,
aseptate, multi-guttulate, hyaline, smooth-walled.

Material examined — THAILAND, Chiang Mai Province, on decaying seed pods of Delonix
regia (Fabaceae), 1 September 2016, R.H. Perera, S-16 (MFLU 19-0986).

GenBank numbers — ITS: MT215506, LSU: MT215555, TUB2: MT212218.

Notes — DNA was directly extracted from fruiting bodies of this fungus. New isolate (MFLU
19-0986) grouped with Murinectria pseudotrichia (CBS 551.84) with good bootstrap support
(96%; Fig. 36) in our phylogenetic analysis. Our fungus was identified as Murinectria
pseudotrichia based on the phylogenetic analysis and morphological similarities (Fig. 36) (Seaver
1909, Hirooka et al. 2012). This collection represents Delonix regia as a new host record for M.
pseudotrichia.

Neocosmospora E.F. Sm.

Neocosmospora magnoliae R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 40

Index Fungorum number: IF556861; Facesoffungi number: FoF07764

Etymology — Named after the host genus Magnolia.

Holotype — MFLU 18-2748

Associated with dried fruits of Magnolia champaca. Sexual morph: Ascomata 200-250 x
180-220 um; perithecial, astromatic, solitary or gregarious, superficial, globose to pyriform, orange
to orange brown, glabrous, coarsely warted, warts 23—45 pm diam, 10-50 um tall, ostiolate. Ostiole
non-papillate, canal periphysate. Peridium 15-38 pum diam., inner region 1-2 layers of hyaline,
flattened cells of textura angularis; outer region composed of 3-5 layers of orange brown, thick-
walled cells of textura angularis; in face view a textura angularis of thick-walled, medium to dark
brown cells. Hamathecium of hyaline, distinctly septate catenophyses, 14-20 um wide. Asci 55-76
X 9.8-13 um (X = 67 x 11 um, n = 25), 8-spored, unitunicate, clavate, short-pedicellate, with a
broad flattened apex, with a minute apical apparatus, J-. Ascospores (5-)8.3-11.7 x 4.5-5.8 um (X
=10 x 5 um, n = 30), obliquely uniseriate or irregularly biseriate, broadly ellipsoid to obovoid or
subfusiform, 1-septate, not constricted at the septum, 2 or 4 guttulate, hyaline to pale yellow-
brown, thick-walled, finely striate when mature. Asexual morph: Undetermined.

Culture characteristics — Ascospores germinating on PDA within 12 hours. Colonies growing
on PDA, reaching up to 2.6 cm within 7 days at 28°C, surface effused, smooth, margin entire, aerial
mycelium rare, initially white, turning rosy pink, reverse rosy pink.
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Figure 39 — Phylogram generated from RAXML analysis based on combined LSU, ITS, TEF1 and
RPB2 sequence data of Neocosmospora isolates. Sequences from fifty-one taxa, which comprise
3425 characters including gaps, are included in the analyses. The tree was rooted to Geejayeesia
atrofusca NRRL 22316 and Geejayeesia cicatricum CBS 125552. The scale bar indicates 0.03

nucleotide changes per site.
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Figure 38 — Murinectria pseudotrichia (MFLU 19-0986). a Herbarium material. b, ¢ Synnemata on
host. d Stipe with ornamental hyphae on stipe. e Stipe hyphal strands. f Sterile hyphae and
conidiophores. g Conidiophores with conidia. h Conidia. Scale bars: b, c =1 mm, d, e = 100 pum,
f,g=20 um, h =10 pum.

Material examined — THAILAND, Chiang Rai Province, Mae Fah Luang University garden,
dried fruits of Magnolia champaca (Magnoliaceae) on the ground, 07 September 2017, R.H.
Perera, MAG 01 (MFLU 18-2748, holotype), ex-type living culture MFLUCC 17-2615.

GenBank numbers - ITS: MT215508, LSU: MT215557, RPB2: MT212200, TEF1I:
MT212207.

Notes — Our new isolate (MFLUCC 17-2615) grouped sister to two isolates of
Neocosmospora gamsii, CBS 143207 and CBS 217.53 with moderate bootstrap support (91%; Fig.
39). Our isolate and ex-type N. gamsii (CBS 143207) showed 4 nucleotide differences (0.7%, no
gaps) in the ITS region, 12 nucleotide differences (1.8%, 2 gaps) in the TEF1 region, and 36
different nucleotides (7.3%, no gaps) in the RPB2 region, while their LSU sequences were
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identical. Our isolate and N. gamsii strain (CBS 217.53) showed 18 nucleotide differences (3.4%, 4
gaps) in the ITS region, 8 nucleotide differences (1.2%, no gaps) in the TEF1 region, and 36
different nucleotides (7.3%, no gaps) in the RPB2 region, while their LSU sequences were
identical. Neocosmospora magnoliae can be distinguished from N. gamsii by its orange to orange
brown ascomata and smaller asci (55-76 vs. 70-97.5 um), while N. gamsii has orange to dark
brown-red ascomata (Sandoval-Denis & Crous 2018). Hence, based on the above-mentioned
differences in morphology and molecular sequence data, a new species, N. magnoliae is introduced.

Figure 40 — Neocosmospora magnoliae (MFLU 18-2748, holotype). a Herbarium material.
b Ascomata on host. ¢ Section of ascoma. d Peridium in section. e Peridium in face view. f-h Asci.
i-n Ascospores. 0 Germinating ascospore. p, g Colony on PDA. Scale bars: b, ¢ = 100 um, d = 50
pm, e = 20 um, f=h =50 pum, i-n = 10 pum, 0 = 20 pm.

Sarcopodium Ehrenb. ex Schlecht.

Sarcopodium durantae R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 41
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Index Fungorum number: IF557322; Facesoffungi number: FoF07765
Etymology — Named after the host genus Duranta.
Holotype — MFLU 18-2719

Figure 41 - Sarcopodium durantae (MFLU 18-2719, holotype). a Herbarium material.
b, ¢ Ascomata on host. d Section of ascoma. e Section of the peridium. f Peridium in face view.
g—i Asci. j—0 Ascospores, p, q Colony on PDA. Scale bars: b =2 mm, ¢ = 500 um, d = 100 pm,
e, f=20 um, g—i =50 pum, j-0 = 10 pm.

Saprobic on dry fruits of Duranta erecta. Sexual morph: Ascomata 175-210 pm high, 170—
210 um wide, perithecial, solitary or in groups, superficial on a minute stroma surrounded by white
mycelium, globose to broadly obpyriform, not collapsing when dry, red, turning dark red in 5%
KOH, spinulose hyphal hairs arising from the surface of the ascomatal wall, ostiole slightly
papillate. Peridium 17-26 um, composed of 3-5 layers of dark orange colour cells of textura
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angularis. Hamathecium comprising hyaline, distinctly septate catenophyses, each cell 16-25 pm
long x 9-15 um wide. Asci 50-75 x 7.5-10 um (X = 61 x 8.8 pm), unitunicate, 8-spored, clavate
to fusiform, short pedicellate, with an apical ring, J-. Ascospores 12-15 x 4-6 ym (X =13.4 x 5
um), uni-seriate to multi-seriate, ellipsoid to fusiform, 1-septate, slightly constricted at the septum,
guttulate, hyaline to pale yellow-brown, striate. Asexual morph: Undetermined.

Culture characteristics — Ascospores germinating on PDA within 12 hours. Colonies growing
on PDA reaching 4 cm in 7 days at 28°C, surface effused, smooth, margin entire, aerial mycelium
rare, initially white, becoming pale yellowish orange, reverse yellowish, organge at centre.

Material examined — Thailand, Chiang Rai Province, on dried fruits of Duranta erecta L.
(Verbenaceae), 25 November 2018, D. Sandaruwan, DN1 (MFLU 18-2719, holotype), ex-type
living culture MFLUCC 20-0015.

GenBank numbers — ITS: MT386004, LSU: MT386007, TEF1l: MT383671, TUB2:
MT383672.

Notes — Sarcopodium durantae (MFLUCC 20-0015) groups with Sarcopodium species,
forming an unsupported clade (Fig. 36). Our isolate and ex-type S. flocculentum (CBS 115296)
showed 7 different nucleotides (3%, 2 gaps) in the TEF1 region, 8 different nucleotides (1%, 1 gap)
in the TUB2 region. A comparison of the TUB2 and TEF1 gene regions of S. durantae (MFLUCC
20-0015) and S. circinosetiferum (CBS 100251) reveals 20 (3%, 6 gaps) and 16 (6%, 2 gaps)
nucleotide differences, respectively. Our new isolate and S. flocculentum (CBS 115296) showed 7
different nucleotides (3%, 2 gaps) in the TEF1 region, 8 different nucleotides (1%, 1 gap) in the
TUB2 region. A comparison of the TUB2 and TEF1 gene regions of S. durantae and S. flocculenta
(MAFF 241413) reveals 9 (2%, 1 gap) and 14 (7%, 4 gaps) nucleotide differences, respectively.
Sarcopodium mammiforme and S. raripilum do not have DNA sequence data in the GenBank for
the comparison. Sarcopodium durantae can be distinguished from S. flocculentum by smaller
ascomata (175-210 x 170-210 vs. 224-314 x 215-293 um) and larger ascospores (12-15 x 4-6 vs.
10-13 x 3-4.5 um) (Rossman et al. 1999). Sarcopodium durantae differs from S. mammiforme by
having smaller ascomata (175-210 x 170-210 vs. 300700 um) and smaller ascospores (12—15 x
4-6 vs. 24-30 x 7-9 pum) (Rossman et al. 1999). Sarcopodium durantae has smaller ascospores
when compared to S. raripilum (12-15 x 4-6 vs. 27.5-32 x 6.5-8 um) (Rossman et al. 1999).
Sarcopodium durantae differs from S. oblongisporum in having larger asci (50-75 x 7.5-10 vs. 43—
59 x 6-7.6 um) and ascospores (12-15 x 4—6 vs. 9.5-12.2 x 2.2-3.9 um) (Nong & Zhuang 2005).
Based on these morphological differences, a new species, S. durantae is introduced in the genus
Sarcopodium.

Sarcopodium flocculentum (Henn. & E. Nyman) Pennycook & P.M. Kirk, Index Fungorum 418: 1
(2019) Fig. 42

Facesoffungi number: FoF07766
Associated with Fabaceae hosts and Eucalyptus grandis. Sexual morph: Ascomata 150-180 pm
high, 135-170 pum wide, perithecial, solitary or in groups, superficial on a minute stroma,
subglobose to broadly obpyriform, sometimes collapsing apically to form cups when dry, red,
turning dark red in 5% KOH, spinulose hyphal hairs arising from the surface of the ascomatal wall
and forming around the ascomatal base, ostiole papillate. Peridium 16-34 pum, composed of 2-4
layers of dark orange colour cells of textura angularis, thinner around ostiole, 2—-12 um wide,
composed of compactly arranged, flat cells. Hamathecium comprising hyaline, distinctly septate
catenophyses, each cell 4.1-19.4 um long x 6.3-12 um wide. AsCi 3563 x 6.2-8.3 pm (X =50 x
7.4 um), unitunicate, 8-spored, clavate to fusiform, short pedicellate, with apical ring, J-.
Ascospores 7.2-12 x 3.5-4.6 um (X = 9.3 x 3.9 um), uni-seriate to multi-seriate, ellipsoid to
fusiform, 1-septate, slightly constricted at the septum, hyaline to pale yellow-brown, striate.
Asexual morph: See Sutton (1981).

Culture characteristics — Ascospores germinating on PDA within 12 hours. Colonies growing
on PDA reaching 3.8 cm in 7 days at 28°C, surface effused, smooth, margin entire, aerial mycelium
rare, initially white, becoming yellowish orange, reverse brownish orange.
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Figure 42 — Sarcopodium flocculentum (MFLU 19-0988). a Herbarium material. b, ¢ Ascomata on
host. d Section of ascoma. e Section of ostiole. f Peridium in face view (in 5% KOH).
g Catenophyses. h—k Asci. I-q Ascospores. Scale bars: b, ¢ = 200 pum, d = 100 um, e = 50 pm,
f-k =20 pum, I-q = 10 pm.

Material examined — Thailand, Chiang Rai Province, on dried seed pods of Leucaena
leucocephala (Lam.) de Wit (Fabaceae), September 2017, 1.D. Goonasekara, Ipil 01 (MFLU 19-
0988), living culture MFLUCC 19-0482).

GenBank numbers — ITS: MT215507, LSU: MT215556.

Notes — Our collection resembles the genus Sarcopodium by having red ascomata and
spinulose hyphal hairs arising from the surface of the ascomatal wall and forming around the
ascomatal base (Rossman et al. 1999, Lombard et al. 2015). In our phylogenetic analysis, the new
isolate (MFLUCC 19-0482) clusters with S. flocculentum (CBS 115296) (Fig. 36). Sarcopodium
flocculentum previously reported from two Fabaceae hosts (Pongamia pinnata and Albizia
richardiana) and Eucalyptus grandis in India (Sutton 1981). Our isolate and S. flocculentum strain
(CBS 115296) showed 1 nucleotide difference (no gaps) in the ITS region while, their LSU
sequences were identical, which indicates that they are same species (Jeewon & Hyde 2016).
However, only the asexual morph was reported for S. flocculentum (Sutton 1981). We identified
our collection as the sexual morph of S. flocculentum and Leucaena leucocephala as a new host
record for the fungus.

Volutella Tode

Volutella delonicis R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Figs 43, 44
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Index Fungorum number: IF556863; Facesoffungi number: FoF07767

Etymology — Named after the host genus Delonix.

Holotype - MFLU 19-1384

Saprobic on seed pods of Delonix regia. Sexual morph: Ascomata associated with
conidiomata, 285-345 um high, 260-280 um wide (n = 6), perithecial, solitary, basal stroma
inconspicuous, superficial, obpyriform to pyriform, with an acute apex, orange to red, turning dark
red in 5% KOH, surface finely roughened. Peridium 45-82 wide, two strata, outer stratum
composed of 5-9 layers of orange to red, thick-walled cells of textura globosa to textura angularis;
inner stratum composed of 2—4 layers of orange to red, flat, thick-walled cells of textura angularis;
thinner around ostiole, composed of elongated cells. Asci not observed. Ascospores 10.7-13.1 x
2.5-3.3 um (x =119 x 2.9 um, n = 20), 1-septate, hyaline, fusiform to biconic, smooth-walled,
without appendages, germinated inside the ascomata. Asexual morph: Hyphomycetous,
sporodochial, stroma inconspicuous. Sporodochia sessile, yellow. Setae 197-318 x 4.7-8 um (X =
258 x 6 um, n = 10), forming around the margin of conidiomata, hyaline, aseptate, stiff, cylindrical,
tapering towards the apex, apex rounded. Conidiophores terverticillate, branched, septate, hyaline.
Conidiogenous apparatus with subulate, conidiogenous cells, 8-9 x 1.9-2.5 ym (¥ = 8.6 x 2.3
pm, n = 20), monophialidic, hyaline, with periclinal thickening, collarette prominent, up to 1.7 um
long, 1.9 pum wide. Conidia 5.2-7.4 x 1.1-1.5 um (x¥ = 6.1 x 1.3 um, n = 30), slimy, aseptate,
hyaline, oblong, smooth-walled, without mucilaginous sheath, forming yellow masses.

Material examined — Thailand, Chiang Mai Province, on decaying seed pods of Delonix regia
(Fabaceae), 20 December 2016, R.H. Perera, Delo 02 (MFLU 19-1384, holotype).

GenBank numbers — ITS: MT215504, LSU: MT215553, RPB1: MT212196, TUBZ2:
MT212216.

Figure 43 — Volutella delonicis (MFLU 19-1384, holotype) a, b Ascomata associated with
conidiomata on host. ¢ Section of ascoma. d Peridium in face view. e—j Ascospores. k Ascospores
germinating inside the ascomata. Scale bars: a—¢ = 200 um, d = 20 um, e-k = 10 pm.
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Figure 44 - Volutella delonicis (MFLU 19-1384, holotype). a Herbarium material.
b, ¢ Sporodochia (c associated with ascomata). d Sporodochium mounted in water. e Seta.
f, g Conidiogenous apparatus. h Conidia. Scale bars: ¢ =200 um, d = 100 um, e = 50 um

pm, h =10 pm.




Notes — Holomorph of Volutella delonicis was associated with decaying seed pods of Delonix
regia. Volutella delonicis has a close phylogenetic affinity to V. minima CBS 122767 in multi-locus
phylogenetic analysis (Fig. 36). Volutella delonicis has yellow sporodochia and aseptate setae,
while V. minima produces white sporodochia and septate setae (H6hnel 1909). Furthermore, V.
delonicis forms larger conidia than V. minima (5.2-7.4 pum vs. 3-5 pm) (Ho6hnel 1909). A
comparison of the LSU, ITS, RPB2 and TUB2 nucleotides of these two strains reveals 8 (0.9%), 10
(1.8%), 15 (1.6%), 44 (6.2%) and 40 (7.1%) nucleotide differences respectively in each gene
region, which indicates that they are distinct taxa (Jeewon & Hyde 2016).

Xylariales Nannf.
Diatrypaceae Nitschke

Allodiatrype Konta & K.D. Hyde

Allodiatrype thailandica (R.H. Perera, Jian K. Liu & K.D. Hyde) Konta & K.D. Hyde 2020
Fig. 46

Saprobic on decaying wood or seed pods of Delonix regia. Sexual morph: Stromata 540-
1050 um wide, gregarious or scattered on host, erumpent, arising through the cracks in host tissue,
with 1-5 ascomata immersed in white entostroma becoming greenish yellow near the periphery,
stromata outer layer black. Ascomata 280-370 pum high, 150-300 um wide (X =320 x 210 um, n =
20), perithecial, immersed in stromatic tissues, aggregated, globose to subglobose, narrowing
towards the apex and very narrow at the base of papilla, pale brown, ostiolate, papillate. Papilla
85—150 um high, 80-110 um wide, immersed in outer layer of stromata, conical, apex wider than
base, periphysate, periphyses 17-28 um long. Peridium 20-27 um wide, comprising an outer,
brown, thick-walled, stratum of 4-5 layers of cells of textura angularis and inner, hyaline, thick-
walled, stratum of 7-10 layers of cells of textura angularis; peridium in face view a textura
angularis of thin-walled, medium to dark brown cells. Hamathecium comprising long, 7.4-10.3 um
wide (X = 8.9 um, n=20), septate, paraphyses, slightly constricted at basal septa, and narrowing
and tapering towards the apex. Asci 75-120 x 6.1-9.4 pm (X = 101 x 8.2 um, n = 20), 4-8-spored,
unitunicate, clavate, with narrow, long, thin-walled pedicel, with thick-walled, swollen upper
portion, apex flat, with J- apical apparatus. Ascospores 6.5-10.7 x 1.6-2.7 um (X =7.8 X 2.2 um, n
= 50), biseriate, allantoid to cylindrical, unicellular, pale brown at maturity, thick-walled, with
small, fat globules at ends, smooth-walled. Asexual morph: See Li et al. (2016).

Culture characteristics — Ascospores germinated on PDA within 12 hours. Reaching 3.5 cm
within 14 days on PDA at 25°C, colonies medium dense, circular, flat, with diffuse margin, white,
greenish yellow with time, below similar in colour, not zonate.

Material examined — THAILAND, Chiang Rai Province, Mae Fah Luang University
premises, on dried seed pods of Delonix regia (Fabaceae), 6 January 2015, R.H. Perera, RHP 150
(MFLU 17-0735), ibid. Doi Mae Salong, on unidentified plant stem, 15 March 2014, R.H. Perera,
M-1 (MFLU 16-1073), living culture MFLUCC 16-0459.

GenBank numbers — ITS: MT386002, LSU: MT215541, TUB2: MT212210 (MFLU 17-
0735); ITS: MT386003, LSU: MT215542 (MFLUCC 16-0459).

Notes — In molecular phylogenetic analysis our new isolates clustered with putative strain of
Allodiatrype thailandica (MFLUCC 15-3662) (Fig. 45). Our collection is similar to A. thailandica
by greenish yellow entostroma, ascospore colour and size (Li et al. 2016, Konta et al. 2020). It is
therefore reported here as a new host record of A. thailandica and in providing TUB2 gene region
sequence for the first time.

2167



1001 00| Allocryptovalsa cryptovalsoidea HVFIGOS
1o |l Aflocryptovalsa cryptovalsoidea HVFIG02
Allocryptovalsa polyspora MFLUCC 17-0364 Allocryptovalsa
Allocryptovalsa rabenhorsti WAQOTCO
1°0% Allocryptovalsa rabenhorstii WAOBCB
Eutypella microtheca ADEL200
Diatrype decorticata 1056
100100 Eytypella citricola HVGRFO01
B 601,00 Peroneutypa alsophila CBS 250.87
Peroneutypa scoparia MFLUCC 18-1111
inn gm_wf Peronsutypa longiasca MFLUCC 17-0371
Peroneutypa mackenziei MFLUCC 16-0072
Peroneutypa curvispora HUEFS 136877
Eutypa microasca BAFC 51550
1oo.00f Anthostoma decipiens JLS67 Anthostoma
4|'°°”-°° !Anfhosroma decipiens IPV FW349
i Eutypella cerviculata EL59C
1uun.ou| Cryptovalsa ampelina DRO101
48M .00 Cryptovalsa ampelina AD01
1001100 l Quatemnaria quaternata GNF13
Quaternania quaternata CBS 278.87
oo nur Monosporascus cannonballus CMM3646
Monosporascus cannonballus ATCC 26931
Allodiatrype thailandica MFLUCC 14-1210
I Allodiatrype thailandica MFLU 17-0735
Allodiatrype thalandica MFLUCC 16-0439
Allodiatrype thailandica MFLUCC 15-0711
Allodiatrype elasidis MFLUCC 15-0708b
Allodiatrype elaeidis MFLUCC 15-0708a
TS~ {A.I'.I'od:'atrype elaeidicola MFLUCC 15-0737a

Peroneutypa

100/1.00]

Quaternaria

Allodiatrype

T8/1.00

87

Allodiatrype elaeidicola MFLUCC 15-0737b
Allodiatrype arengae MFLUCC 15-0713
841.00| Diatrypella heveae MFLUCC 17-0368
Diatrypella atlantica HUEFS 136873
Diatrypella delonicis MFLUCC 15-1014
Diatrypella verruciformis UCROK1467
Neoceutypella baoshanensis CBS 274 87

Diatrypella sensu stricto

80/1.00

i Neoeutypella
1001.90L Neoeutypella baoshanensis LC 12111 yP
1o0i1.00 | Pedumispora rhizophorae BCC44878 [z
Pedumispora rhizophorae BCC44877 i

MEHaiodtarrype avicenniae MFLUCC 15-0953 Hm"odiatrype
-1.00 Halodiatrype salinicola MFLUCC 15-1277
Diatrype brunneospora CNP0O1
100 Eutypa lejoplaca CBS 248.87
i EEurypa sparsa 3802 3b
Eutypa astroidea CBS 292 .87
Eutypa leptoplaca CBS 287 .87
Cryptosphaeria ligniota CBS273.87
Cryptosphaeria subcutanea CBS240.87
Eutypella parasitica CBS 210.39
-n.gs| Eutypa fata EP18

100100} Futypa lata RGAO1 Eutypa sensu stricto
Eutypa armeniacae ATCC 28120

100 Cryptosphaeria moravica CBS244.87 Cryptosphaeria sensu stricto
Eutypa flavovirens CBS 272.87

oo Diatrype bullata UCDDCh400

errool ! Diatrype bullata CBS 215.87

1]1.00

100/1.00

Diatrype sensu stricto
T Diatrype disciformis MFLUCC 15-05638 vP
Diatrype stigma UCD23 Oe
100 ﬂhm&ﬁa deusta CBS 826.72 )(yla riaceae

Xylaria hypoxylon CBS 122620 (Outgroup)

0.2

Figure 45 — Phylogram generated from RAXML analysis based on combined ITS and TUB2
sequence data of Diatrypaceae isolates. Sequences from sixty-one taxa, which comprise 993
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characters including gaps, were included in the analyses. The tree was rooted to Kretzschmaria
deusta (CBS 826.72) and Xylaria hypoxylon (CBS 122620). The scale bar indicates 0.2 nucleotide
changes per site.

Figure 46 — Allodiatrype thailandica (MFLU 17-0735). a Herbarium material. b Appearance of
ascomata on host substrate. ¢ Cross section through stromata with ascomata. d, e Vertical section
through stromata with ascomata. f Ostiole. g Peridium. h Peridium in face view. i Paraphyses.
J—1 Asci. m Ascospores. Scale bars: d, e = 200 um, f=h = 100 pm, i = 20 um, j—I =50 pm, m =10
pm.

Hypoxylaceae DC. emend. M. Stadler & L. Wendt.
Hypoxylon Bull.

Hypoxylon delonicis R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 50
Index Fungorum number: IF556864; Facesoffungi number: FoF07769
Etymology — Named after the host genus Delonix.
Holotype - MFLU 16-1031

2169



100r1.00 - Hypoxylon teeravasati NFCCI 4216
10011.00) - Hypoxylon mangrovel MFLU 18-0559
MEED Hypoxylon jaklitschii JF13037
Hypoxylon lenormandii CBS 119003
Hypoxylon crocopepium CBS 119004
Hypoxylon spegazzinianum STMA 14082
Hypoxylon erythrostroma MUCL 53759
Hypoxylon fulvosulphureum EK13010
- Hypoxylon aurantium MFLU 16-1202
Hypoxylon fendleri MUCL 54792
100/1.00 Hypoxylon rickii MUCL 53309
Hypoxylon jecorinum YMJ 39
Hypoxylon cinnabarinum JMY 8
Hypoxylon subgivum YMJ 246
Hypoxylon baruense UCH9545
Hypoxylon howeanum MUCL 47599
Hypoxylon fragiforme MUCL 51264
Hypoxylon ticinense YMJ 313HAST
Annulohypoxylon truncatum CBS 140778
Hypoxylon stygium MUCL 54601
Jackrogersella multiformis CBS 119016
[— Hypoxylon michefianum CBS 119993
Hypoxylon trugodes MUCL 54794
Hypoxylon investiens CBS 118183
Hypoxylon pulicicidum MUCL 49879
Hypoxylon lateripigmentum MUCL 53304
Hypoxylon haematostroma MUCL 53301
1001.00 — Hypoxylon anthochroum 9 JOR
Hypoxylon griseobrunneum CBS 331.73
Hypoxylon begae 215 JDR
Hypoxylon fuscopurpureum YMJ 67
Fie iy Hypoxylon brevisporum 36 JDR
Hypoxyion lividicolor YMJ 70
Pyrenopolyporus laminosus MUCL 53305
Hypoxylon papillatum ATCC 58729
Hypoxylon sporistriatatunicum UCH9542
Hypoxylon shearii var. minor BCRC 34093 Hypoxylon
Srs Hypoxylon perforatum MUCL 54174
Hypoxylon isabellinum MUCL 53308
-1.00 Hypoxylon musceum MUCL 53765
Hypoxylon notatum YMJ 250 JDR
Hypoxylon ulmophilum BCRC 34100
Hypoxylon pilgerianum BCRC 34985
84/1.00 85 - Hypoxylon addis MUCL 52797
Hypoxylon suranareei H224
Hypoxylon delonicis MFLU 16-1031
Hypoxylon flavoargillaceum STMA 14062
Hypoxylon ochraceum MUCL 54625

-1.00

100/1.00

e 100,00 [— Hypoxylon aff. rubiginosum MUCL 57725
Hypoxylon aff. rubiginosum MUCL 57724
Hypoxylon rubiginosum MUCL 57727
1001.00% Hypoxylon rubiginosum MUCL 52887
97/1.00 Hypoxylon guilanense MUCL 57726

H0.99] 4, Hypoxylon petriniae BCRC 34084
Hypoxylon cercidicola CBS 119009
Hypoxylon carneum BCRC 34052

100/1.00 Hypoxyion munkii MUCL 53315
M‘_‘: Hypoxylon samuelsii MUCL 51843
Hypoxylon hypomitum MUCL 51845

Hypoxylon calileguense STMA 14059
Hypoxylon porphyreum CBS 119022
Hypoxylon fuscum CBS 113049
Hypoxylon vogesiacum CBS 115273
Hypoxylon fraxinophilum MUCL 54176
Hypoxylon duranii YMJ 85
Hypoxylon bellicolor UCH9543
Hypoxylon liviae CBS 115282

921.00

Hypoxylon aeruginosum MUCL 54620

Biscogniauxia nummularia MUCL 51395

Figure 47 — Phylogram generated from RAXML analysis based on combined ITS and TUB2
sequence data of Hypoxylon isolates. Sequences from sixty-nine taxa, which comprise 2290
characters including gaps, are included in the analyses. The tree was rooted to Biscogniauxia
nummularia (MUCL 51395). The scale bar indicates 0.06 nucleotide changes per site.

Notes — Colours were determined as in the previous literature of Hypoxylon species and the
codes following Rayner (1970).
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Saprobic on dried seed pods of Delonix regia. Sexual morph: Ascostromata 1.3-2.3 mm
diam., glomerate, effuse-pulvinate, with conspicuous perithecial mounds, surface dark Brick (60),
orange red granules immediately beneath surface and between perithecia, with KOH extractable
pigments Citrine (13). Ostioles umbilicate, opening at the centre of a raised disc. Ascomata 300-
635 x 200-485 um (X = 423 x 328 um), perithecial, obovoid. Peridium 20-75 um, multilayered,
inner layers composed of flattened, hyaline cells of textura angularis, outer layers composed of
brown cells of textura globosa. Paraphyses absent. Asci 110-140 x 812 ym (X =126 x 10 pm, n
= 20), 8-spored, unitunicate, cylindrical, pedicellate, apex simple. Ascospores 12.4-15 x 6.3-7.4
pum (X = 13.4 x 6.8 um, n = 40), uniseriate, one-celled, ellipsoid-inequilateral, with narrowly
rounded ends, brown to dark brown, with sigmoid germ slit spore-length, guttulate, guttules
aggregated in ends when mature, perispore dehiscent in 10% KOH, smooth-walled, epispore
smooth. Asexual morph: Undetermined.

Material examined — THAILAND, Chiang Rai Province, Mae Fah Luang University
premises, on dried seed pods of Delonix regia (Fabaceae), 6 January 2015, R.H. Perera, RHP 26
(MFLU 16-1031, holotype).

GenBank numbers — ITS: MT215503, LSU: MT386008, TUB2: MT212215.

Notes — Phylogenetically Hypoxylon delonicis is related to H. addis and H. suranareei with
high statistical support (100% MLBT, 1.00 BIPP; Fig. 47). However, the holotype of H. suranareei
was not available from the herbarium where it was reported to be deposited in the protologue, and
the comparison with this species can only rely on the published data. Hypoxylon delonicis can be
distinguished from H. suranareei by having larger ascomata 300-635 x 200-485 vs. 200-400 pm,
and broader asci (8—12 vs. 3.8-5 um) and ascospores (6.3-7.4 vs. 5-6.3 um) (fide Suwannasai et al.
2006). Hypoxylon delonicis differs from H. addis in having shorter asci lacking an apical apparatus
(110-140 vs.170-190 um) and by its ascospores having a smooth (vs. faintly striate) perispore
(Fournier et al. 2010b). Hypoxylon addis was collected from an Euphorbiaceae host in Ethiopia.
Hypoxylon delonicis resembles H. shearii by glomerate stromata, but differs in having conspicuous
raised discs around the ostioles, which are absent in H. shearii (Fournier et al. 2010b). Hypoxylon
shearii has been collected from Quercus wood (Ju & Rogers 1996, Fournier et al. 2010b).
Hypoxylon delonicis is also similar to H. gibriacense by its glomerate stromata and lack of an
apical apparatus in asci (Fournier et al. 2010b). However, H. delonicis differs from H. gibriacense
in having larger ascospores (12.4-15 x 6.3-7.4 vs. 11.5-13 x 6-6.8 pum) and by its ascospores
having a smooth (vs. fairly conspicuous striate) perispore (Fournier et al. 2010b). Hence, we
introduce H. delonicis as a new species based on both morphological and molecular evidence.

I?;?S]. ] UCH?2 Stromata_Hy poxylon delonicis.d: UV Chromatogram 210 nm
MAc (2)

300 |
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1 MA(1) \

100 UCH1 UCH3 | UCH5 UCH7
r_:jlmwkquULwJ 0y o
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Figure 48 — HPLC-UV/VIS chromatogram of the stromatal extract of Hypoxylon delonicis at 210

nm. MA = Mitorubrinic acid (1), MAc = Mitorubrinol acetate (2), UCH1-8 = unknown compounds
from H. delonicis.
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Figure 49 — Known secondary metabolites found in stromatal extracts of Hypoxylon delonicis.
1 mitorubrinic acid. 2 mitorubrinol acetate.

Secondary metabolites: The stromatal extract was prepared and measured by HR-ESI-MS as
described before (Kuhnert et al. 2017). The extract of Hypoxylon delonicis was found to contain the
known azaphilone pigments mitorubrinol acetate (1) and mitorubrinic acid (2), which are
widespread in Hypoxylon and form the core structures of more complicated metabolites (Surup et
al. 2018) (Figs 48, 49). Besides, several peaks indicating probably representing yet unknown
azaphilones were observed and labelled UCH1-8, with UCH2 even being the main peak within the
extract and may accound for the citrine color of the stromatal extract in KOH (notably, mitorubrins
give an orange colour in KOH). It was of course not an option to attempt to isolate and identify
these unknown components, to avoid destruction of valuable holotype specimen. However, it could
be an option to watch out for the new fungus and collect more material for future mycochemical
studies.

Xylariaceae Tul. & C. Tul.
Xylaria Hill ex Grev.

Xylaria arbuscula Sacc., Michelia 1(no. 2): 249 (1878) Figs 52, 53

Facesoffungi number: FoF07770

On decaying fruits of Swietenia mahagoni. Sexual morph: Stromata gregarious to solitary,
usually unbranched or rarely branched near base, stipitate, two types: longer stromata 9.5-18 mm
high x 2-2.3 mm diam., abundant, with fertile head 4-8.5 mm long, cylindrical, conical to acute at
the apex; stunted stromata, 1-3 mm high x 0.6-1.4 mm diam., rare, very short-stipitate, broadly
conical or flattened, fertile head conical 0.7-1.1 mm long, with a conical sterile apex or apically
obtuse; without visible perithecial contours, surface black, glabrous, obscurely cracked and
roughened; internal tissue white, brownish grey in the stipe, solid, KOH. Ostioles obtusely
papillate, black, often inconspicuous. Peridium 15-25 pum thick, composed of pale to brown cells of
textura angularis. Ascomata 360-500 pum diam. (X = 440 um), completely immersed, perithecial,
subglobose. Paraphyses 1.9-2.8 um wide, hypha-like, septate, hyaline, thin-walled, embedded in
gelatinous matrix. Asci 120-170 x 6.5-7.8 um (X = 142 x 7.2 um), 8-spored, unitunicate,
cylindrical, the spore-bearing parts 75-106 pum long (X = 90 um), apical apparatus cylindrical,
with a J+ apical ring, 3.2-3.6 x 2-2.6 um (X = 3.4 x 2.3 pm). Ascospores 12.4-18 x 4.6-6.2 um
(X = 14.6 x 5.4 um), obliquely to transversely uniseriate, fusiform, inequilateral with narrowly
rounded to subacute or slightly pinched ends, 1-2(-3) guttulate, brown, with a conspicuous,
straight, germ slit slightly less than spore-length; epispore smooth, not dehiscent in 5% KOH.
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Asexual morph: Stromata 7-16 mm high x 1.3-2 mm diam., smaller than ascostroma, gregarious,
unbranched, stipitate; head 5-7 mm in length, cylindrical, with a conical to acute apex; dark brown.
Conidiophores 30-100 x 2—-4 um, forming around the stromatal head, pale brown, dichotomously
branched, septate. Conidia 2.5-4.7(-10) x 2-4.8 pm (X = 4 x 3 um), globose, subglobose,
elliptical or sometimes angular or oblong, aseptate, with a flat basal abscission scar, hyaline, thick-
and smooth-walled.

Figure 50 - Hypoxylon delonicis (MFLU 16-1031, holotype). a Herbarium material.
b—d Appearance of ascomata on host substrate. e, f Vertical section through stromata with
ascomata. g Ostiole. h Stromatal pigments in 10% KOH. i Close up of the peridium. j—I Immature
and mature asci. m—-o0 Immature and mature ascospores. p Ascospores with the germ slit.
g Ascospore with released epispore in 5% KOH. Scale bars: d, e = 500 pum, f = 200 um, g = 100
pm, i-1 =50 pum, m—o0 =10 pum, p =20 um, g = 10 pm.

Material examined — THAILAND, Chiang Rai Province, Mae Fah Luang University garden,
on decaying fruits of Swietenia mahagoni (Meliaceae), 16 August 2015, R.H. Perera, RHP 21
(MFLU 16-1022); ibid., 16 December 2015, RHP 21b (MFLU 18-2721).

GenBank numbers — ITS: MT215513, LSU: MT215562 (MFLU 16-1022); ITS: MT215514,
LSU: MT215563 (MFLU 18-2721).
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Figure 51 — Phylogram generated from RAXML analysis based on combined ITS, RPB2 and TUB2
sequence data of Xylaria isolates. Sequences from one hundred five taxa, which comprise 3476
characters including gaps, are included in the analyses. Tree was rooted to Biscogniauxia
nummularia (MUCL 51395) and Hypoxylon fragiforme (MUCL 51264). The scale bar indicates

0.06 nucleotide changes per site.
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Figure 51 — Continued.

Notes — Wendt et al. (2017) and Daranagama et al. (2018) provided modern treatments of
Xylariaceae which we follow here. Our new collections MFLU 16-1022 and MFLU 18-2721
grouped with Xylaria arbuscula (CBS 126415) with high statistical support in our phylogenetic
analysis (Fig. 51). Specimens MFLU 16-1022 and MFLU 18-2721 belong to asexual morph and
sexual morph stages, which were collected from Swietenia mahagoni fruits at the same location.
The ITS and LSU gene regions of MFLU 16-1022 and MFLU 18-2721 are identical. Sexual morph
of our collection was similar to X. arbuscula in morphology, asci and ascospore dimensions
(Saccardo 1878, Fournier et al. 2010a). The holotype of X. arbuscula was collected from a
greenhouse in Germany (Saccardo 1878). There was no asexual morph of the fungus reported so far
(Saccardo 1878, Fournier et al. 2010a). By considering the morphological similarities, similarities
in the ITS loci and phylogenetic analysis we identify our collection as X. arbuscula (Jeewon &
Hyde 2016). This is the first record of X. arbuscula from Swietenia mahagoni and the first report of
its asexual morph. Unfortunately, we were unable to amplify the RPB2 gene region of the fungus
despite several attempts.

Xylaria fabacearum R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 54

Index Fungorum number: IF556865; Facesoffungi number: FoF07771

Etymology — Named after the host family Fabaceae.

Holotype - MFLU 16-1061

Saprobic on decaying seed pods of Fabaceae. Sexual morph: Stromata 4.5-16 mm long x
0.9-1.8 mm diam., fertile part up to 9 mm long x 1.8 mm diam., cylindrical, branched or
unbranched, solitary or clustered, stipe, tomentose, black, with sterile apices. External surface
black, non-tomentose, roughened with ascomatal contours. Internal tissue white, not becoming
hollow. Ascomata 290-480 pm high x 270-450 pum diam. (X = 390 x 376 um), perithecial,
globose to subglobose, mammiform, more less immersed, ostioles black, slightly papillate.
Peridium 20-30 pum wide, composed of up to 12 layers of light brown-walled cells of textura
angularis to textura prismatica, integrated with inner stroma cells. Paraphyses 1.4-2.4 pm wide,
septate, hyaline. Asci 8-spored, 90-135 x 4-6 pm (X = 109 x 5 um; n = 25), cylindrical, long
stipitate, the spore-bearing part 56—65 pum long, with an inverted hat-shaped, J+ apical ring 2-2.5 x
1.5-2 um (X =2.3 x 1.7 um, n = 10). Ascospores uniseriate to overlapping uniseriate, 9-11.2 x 3—
4.3 um (X =10 x 3.6 um, n = 35), ellipsoid-inequilateral, brown to dark brown, aseptate, guttulate;
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germ slit conspicuous, straight, running full-length of the ascospore, perispore indehiscent in 10%
KOH; epispore smooth, lacking a hyaline sheath. Asexual morph: Undetermined.

AL

Figure 52 — Xylaria arbuscula (MFLU 18-2721). a Herbarium material. b, ¢ Appearance of
ascostromata on host substrate. d Cross section through stromata with ascomata. e Vertical section

through ascomata. f Close up of the peridium. g Paraphyses. h—j Asci. k, | Close up of apical ring (k
in Melzer’s iodine reagent). m—s Ascospores (g, r in 10% KOH, s arrows showing the germ slit).
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Scale bars: ¢, d =2 mm, d = 500 um, e = 200 pm, f—j = 50 um, k, I =20 pm, m-r = 10 um, s = 20
pm.

Figure 53 — Xylaria arbuscula (MFLU 16-1022). a Herbarium material. b Conidiophores on
stromata. c—e Conidiophores with conidia. f Conidia. Scale bars: b = 200 um, ¢, d = 50 pm,
e, f=20 pum.

Culture characteristics — Ascospores germinating on PDA within 14 hours. Colonies growing
on MEA, reaching 30 mm in 14 days at 28°C, flat, initially white, aerial mycelium forming
concentric rings with cottony texture, margin undulate, white to ash or black above, reverse dark
brown.

Material examined — THAILAND, Chiang Mai Province, on decaying seed pods of Fabaceae,
20 December 2015, R.H. Perera, DeloL4, (MFLU 16-1061, holotype); ex-type living culture
MFLUCC 16-0456.

GenBank numbers — ITS: MT215512, LSU: MT215561, RPB2: MT212202, TUB2:
MT212220.

Notes — Xylaria fabacearum (MFLUCC 16-0456) groups apart from other Xylaria species in
an unsupported clade (Fig. 51). Xylaria fabacearum resembles X. culleniae, X. fabaceicola and X.
xanthinovelutina (which were mostly isolated from leguminous fruits), but differs mainly by having
ascospores that lack a hyaline sheath (Ju et al. 2018). Xylaria fabacearum can be distinguished
from X. luzonensis (which is also isolated from leguminous pods) by its larger, brown to dark
brown ascospores (9-11.2 x 3-4.3 vs. 8.5-9.5 x 3-3.5 um), while X. luzonensis has light brown
ascospores (Ju et al. 2018). Hence, we identified our collection as a new species of Xylaria.
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Figure 54 — Xylaria fabacearum (MFLU 16-1061, holotype). a Herbarium material. b Appearance
of ascomata. ¢, d Vertical section through stroma with ascomata. e Face view of the peridium.




f Section through peridium. g Paraphyses. h—-I Asci. (I in Melzer’s reagent). m—o Ascospores.
p Germinating ascospore. Scale bars: b =1 mm, ¢, d = 200 pm, e = 20 um, f—j = 50 um, k-1 =20
pm, m—-o0 =10 pm, p =5 pum.

Xylaria fabaceicola R.H. Perera, E.B.G. Jones & K.D. Hyde, sp. nov. Fig. 55

Index Fungorum number: IF556866; Facesoffungi number: FOFQ7772

Etymology — Named after the host family Fabaceae.

Holotype - MFLU 16-1072

Saprobic on decaying seed pods of Fabaceae. Sexual morph: Stromata 13-25 mm long x 0.6—
1.5 mm diam., fertile part up to 12 mm long x 1.2 mm diam., cylindrical, branched or unbranched,
solitary or clustered, with sterile apices, stipe tomentose, black. External surface black, tomentose,
roughened with ascomatal contours. Internal tissue white, not becoming hollow. Ascomata 360-
550 um high x 300-440 pm diam. (X = 480 x 375 um), perithecial, mammiform, more or less
immersed, ostioles black, slightly papillate. Peridium 30-45 pum wide, two regions, outer region of
8-10 layers of hyaline to light brown, thick-walled cells of textura prismatica; inner region of 4-6
layers of hyaline cells of textura angularis. Paraphyses 3—-4 um wide, septate, hyaline, tapering
towards the apex. Asci 100-130 x 4.6-6.5 pm (X =117 x 5.6 um, n = 20) diam., unitunicate, 8-
spored, cylindrical, long stipitate, the spore-bearing part 56-65 pm, with an inverted hat-shaped, J+
apical ring 1.7-2.3 um x 1.3-1.8 pm (X =2 x 1.5 pm, n = 10) diam. Ascospores 7.5-10 x 3.4-4.8
um (X = 8.5 x 4.2 um; n = 25) diam., uniseriate to overlapping uniseriate, ellipsoid-inequilateral,
pale brown to brown, aseptate, guttulate; germ slit conspicuous, straight, slightly less than the spore
length; surrounded with a hyaline sheath swelling at both ends to form non-cellular appendages,
perispore indehiscent in 10% KOH, epispore smooth. Asexual morph: Undetermined.

Culture characteristics — Ascospores germinating on PDA within 12 hours. Colonies growing
on MEA, reaching up to 55 mm in 14 days at 28°C, flat, initially white, aerial mycelium forming
concentric rings with cottony texture, margin undulate, white to ash or black, reverse dark brown.

Material examined — THAILAND, Chiang Mai Province, Mushroom Research Center, on
decaying seed pods of Fabaceae, 23 December 2015, R. H. Perera, M-8 (MFLU 16-1072,
holotype); ex-type living culture MFLUCC 16-0461.

GenBank numbers — ITS: MT215511, LSU: MT215560, RPB2: MT212201, TUB2:
MT2122109.

Notes — Xylaria fabaceicola (MFLUCC 16-0461) shows close phylogenetic relationship to X.
xanthinovelutina, X. culleniae (which were mostly isolated from leguminous fruits), and X.
juruensis (Fig. 51). Xylaria fabaceicola can be distinguished by X. xanthinovelutina by smaller
ascospores (7.5-10 x 3.4-4.8 vs. 9-12 x 3.5-5 um), and shorter spore-bearing parts of its asci (56—
65 vs. 65-85 um) (Ju et al. 2018). A comparison of the ITS, RPB2 and TUB2 sequences of X.
fabaceicola and X. xanthinovelutina (553 HAST, JF) revealed 13 (2.4%), 13 (1.4%) and 29 (4%)
nucleotide differences, respectively, in each DNA locus. Xylaria fabaceicola resembles X.
culleniae, from which it differs by having a smaller stroma (13-25 x 0.6-1.5 mm vs. 55-70 x 2-4
mm) (Ju et al. 2018). In considering morphological and, nucleotide differences in ITS, RPB2 and
TUB2 regions, we identified our collection as a new Xylaria species.

There are several seed and fruit inhabiting Xylaria species, which lack DNA sequence data:
Xylaria duranii, X. euphorbiicola, X. guazumae, X. heloidea, X. himalayensis, X. jaliscoensis, X.
patrisiae, X. psidii, X. rhizocola, X. rossmanae and X. warburgii (Ju et al. 2018). We also compared
our collections X. fabacearum and X. fabaceicola with these species based on morphological
descriptions provided in Ju et al. (2018).

Helotiales Nannf. ex Korf & Lizon

Helotiales sp. Fig. 56
Saprobic on decaying cones of Pseudotsuga menziesii. Sexual morph: 275-420 x 275-350

pm (X = 360 x 300 um, n = 10). Ascomata apothecial, gregarious or in small groups, sessile,
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slightly erumpent from the substrate. Disc yellow, slightly concave or flat and smooth. Receptacle
subspherical, concolorous, clothed with hyaline hairs. Hairs 94-105 x 5.9-6.6 um (X = 98 x 6.2
pum, n = 20), tapered, 5-septate, walls usually thin. Ectal excipulum 13-18 pm (X= 15.0 um, n =
10), composed of thin-walled, hyaline cells of textura globulosa. Medullary excipulum 76-112 pm
(X =89 pum, n = 10) composed of narrow, thin-walled, hyaline cells of textura epidomoidea.
Hymenium hyaline. Paraphyses 0.9-1.2 pm wide (X = 1.0 um, n = 20), numerous, filiform, obtuse
at the apex, non-septate. Asci 91-105 x 6.6-9.6 pm (X =96 x 8.7 um, n = 30), 8-spored, cylindric-
clavate, unitunicate, tapered, with a stipitate base, croziers present at the base of asci, conical at the
apex, with an amyloid ring at apex, partly blue in Meltzer’s reagent. Ascospores 52-58.6 x 2.3-2.9
pm (X =56.5 x 2.6 um, n = 40), lying parallel in a single long fascicle within the ascus, hyaline,
filiform-cylindric, slightly tapered to the lower end, rounded at the poles, 7-septate. Asexual
morph: Undetermined.
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Figure 55 - Xylaria fabaceicola (MFLU 16-1072, holotype). a Herbarium material.
b, ¢ Appearance of ascomata on host substrate. d Hairs. e Vertical section through stromata with
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ascoma. f, g Peridium. h Paraphyses. il Asci. (I in Melzer’s reagent) m Ascospores showing germ
slit. n—p Ascospores. q Germinating ascospore. r, s Colonies on MEA. Scale bars: d =50 um, e =
200 pm, f =100 pm, g—m =50 pm, n—q = 10 pm.

Material examined — UK, Hampshire, New Forest, on decaying cones of Pseudotsuga
menziesii (Mirb.) Franco (Pinaceae), 24 November 2014, E.B.G. Jones, GJO76 (MFLU 16-0560).

Notes — We identified our collection as a member of Helotiales based on morphological
resemblance to the order (Ekanayaka et al. 2017, 2019).

Figure 56 — Helotiales sp. (MFLU 16-0560). a Herbarium material. b, ¢ Ascomata on host.
d, e Vertical section of ascomata. f Septate hairs. g—k Asci. | Amyloid ring at the ascus apex.
m Paraphyses. n, o Ascospores. Scale bars: b = 500 um, ¢ = 200 pm, d = 200 pum, e = 100 pm,
f=70 um, g—k =50 um, 1 =20 pm, m= 50 pm, n, o= 20 pum.

Lachnaceae Raitv.
Lachnum Retz.

Lachnum sp. Fig. 57
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Figure 57 — Lachnum sp. (MFLU 16-1863). a Herbarium material. b, ¢ Apothecia on host.
d Vertical section of an apothecium. e Excipular cells. f Cylindric hairs. g Paraphyses. h Ascus
arising from croziers. i-l Asci. m Amyloid apical ring. n—s Ascospores. Scale bars: b = 1 mm,
¢ =200 um, d =300 pm, e =50 um, f =25 pm, g = 30 um, h—l =20 pm, m-s =5 pm.

Saprobic on decaying cones of Pseudotsuga menziesii. Sexual morph: Apothecia 0.6-1 mm
diam., arising singly or in small groups, stipitate, white when fresh, margins, flanks and stipe
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covered with hairs. Receptacle cupulate, disc concave, disc and the margins are white when fresh. Hairs 40-65 x 2.8-3.6 pm (X =51.2 x 3.2 um, n =
30) cylindric, septate, hyaline, walls usually thin, surface finely granulate. Ectal excipulum 8-15 pum (X = 11 pm, n = 10) in flanks, composed of thin-
walled, long, hyaline cells of textura prismatica. Medullary excipulum in flanks, composed of thin-walled, hyaline cells of textura porrecta.
Hymenium hyaline. Paraphyses 2—4 um wide (X= 2.8 um, n = 20), numerous, lanceolate, septate, exceed asci in length. Asci 35-50 x 3.7-4.2 um (X
=46.3 x 4.1 um, n = 30), 8-spored, unitunicate, cylindric—clavate, conical at the apex, amyloid ring present at the ascus apex, partly blue in Meltzer’s
reagent, stipitate base, arising from croziers. Ascospores 5.5-8.2 x 1.2-2.2 um (X= 6.5 x 1.8 um, n = 40), 1-2-seriate, fusoid-clavate, aseptate,
hyaline. Asexual morph: Undetermined.

Material examined — UK, Hampshire, New Forest, on decaying cones of Pseudotsuga menziesii (Pinaceae), 16 May 2015, E.B.G. Jones, GJ158
(MFLU 16-1863).

Notes — We identified our collection as a Lachnum species based on morphological resemblance to the genus (Ekanayaka et al. 2017).

Fungal check list

Table 2 Fungi associated with wild seeds and fruits

Fungi are listed in alphabetical order after the Phylum.

Taxonomy based on Index Fungorum (2020) and Wijayawardene et al. (2020)

* New species, ™ New genera
Substrate, host, country and references related to new species described from seed/fruits are in bold text.

Species Taxonomy Substrate Host Country References
Absidia sp. Cunninghamellaceae, Mucoromycetes, seeds Quercus spp. USSR Urosevic 1962, Mittal et
Mucoromycota al. 1990
Acremoniella atra (Corda) Incertae sedis, Incertae sedis, cones, seeds Pinus strobus Canada Mittal & Wang 1987
Sacc. Ascomycota seeds Abies lasiocarpa Norway Talgg et al. 2010
seeds Abies nordmanniana Austria, Georgia  Talgg et al. 2010
seeds Abies procera Norway Talgg et al. 2010
seeds Festuca rubra Canada Conners 1967
seeds Lolium perenne Canada Conners 1967
seeds Picea excelsa USSR Urosevic 1961,
Anderson 1986a
seeds Pinus sylvestris USSR Urosevic 1961,
Anderson 1986a
seeds Quercus spp. USSR Urosevic 1959, Mittal et
al. 1990
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Table 2 Continued.
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Acremoniella verrucosa Incertae sedis, Incertae sedis, seed Bromus inermis Canada Conners 1967
Tognini Ascomycota
Acremonium alternatum Bionectriaceae, Sordariomycetes, seeds Abies lasiocarpa Canada Talge et al. 2010
Link Ascomycota seeds Abies nordmanniana Austria, Georgia, Talgg et al. 2010

Russia
seeds Abies procera Norway Talgo et al. 2010
Acremonium bacillisporum  Bionectriaceae, Sordariomycetes, acorns Quercus robur Poland Jankowiak 2008
(Onions & G.L. Barron) W. Ascomycota
Gams
Acremonium charticola Bionectriaceae, Sordariomycetes, acorns Quercus robur Poland Jankowiak 2008
(Lindau) W. Gams Ascomycota
Acremonium chilense Bionectriaceae, Sordariomycetes, seeds Dactylis glomerata  Chile Morgan-Jones et al.
Morgan-Jones, J.F. White &  Ascomycota 1990
Piont.”
Acremonium citrinum A. Bionectriaceae, Sordariomycetes, fruit undetermined plant Papua New Giraldo-Lopez et al.
Giraldo, Guarro, Cano & Ascomycota Guinea 2014
Gené*
Acremonium spp. Bionectriaceae, Sordariomycetes, acorns Quercus robur Poland Jankowiak 2008
Ascomycota fruits Avicennia marina India Mehdi & Saifullah 2000
llex cinerea Hong Kong Tang et al. 2003a
pods Delonix regia Thailand Somrithipol et al. 2002b
seed Pinus thunbergii Japan Watanabe 2010
Acrocalymma pterocarpi Acrocalymmaceae, Dothideomycetes, pod Pterocarpus indicus Thailand Jayasiri et al. 2019
Jayasiri, E.B.G. Jones & Ascomycota
K.D. Hyde*
Acrospeira mirabilis Berk. & Incertae sedis, Incertae sedis, seeds Quercus spp. USSR Urosevic 1962,
Broome Ascomycota Mittal et al. 1990
Acrospeira sp. Incertae sedis, Incertae sedis, seeds Pinus taeda USA Anderson 1986a, b
Ascomycota
Acrostalagmus luteoalbus Plectosphaerellaceae, Sordariomycetes, seeds Larix decidua USSR Kozlowska 1968, Mittal

(Link) Zare, W. Gams &

Schroers [as Acrostalagmus

cinnabarinus Corda]

Ascomycota

et al. 1990
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seeds Picea excelsa USSR Urosevic 1961,
Anderson 1986a
seeds Pinus sylvestris USSR Urosevic 1961,
Anderson 1986a

seeds Quercus spp. USSR Urosevic 1959

Acrostaphylus lignicola Hypoxylaceae, Sordariomycetes, seeds Eucalyptus sp. India Reddy et al. 1982, Mittal

Subram. Ascomycota etal. 1990

Acrothecium tenebrosum Incertae sedis, Incertae sedis, seeds Quercus spp. USSR Urosevic 1962, Mittal et

(Preuss) Sacc. Ascomycota al. 1990

Aecidium acanthocarpi J. Incertae sedis, Pucciniomycetes, fruit Acanthocarpus Australia Walker & van der

Walker & van der Merwe* Basidiomycota verticillatus Merwe 2009

Agarwalomyces indicus R.K. Incertae sedis, Incertae sedis, fruits Lythraceae India Verma & Rai 1987

Verma & Kamal*™” Ascomycota

Akanthomyces lecanii Cordycipitaceae, Sordariomycetes, seed Pinus thunbergii Japan Watanabe 2010

(Zimm.) Spatafora, Kepler &  Ascomycota

B. Shrestha [as Verticillium

lecanii (Zimm.) Viégas]

Albifimbria verrucaria (Alb.  Stachybotryaceae, Sordariomycetes, seed Pinus thunbergii Japan Watanabe 2010

& Schwein.) L. Lombard &  Ascomycota

Crous [as Myrothecium

verrucaria (Alb. & Schwein.)

Ditmar]

Albonectria rigidiuscula Nectriaceae, Sordariomycetes, seeds Pinus ponderosa USA James 1983a

(Berk. & Broome) Rossman  Ascomycota

& Samuels [as Fusarium

rigidiusculum W.C. Snyder

& H.N. Hansen]

Allomyces anomalus R. Blastocladiaceae, Blastocladiomycetes, seeds Lycium cestroides Poland or/ Czeczuga et al. 2009

Emers. Blastocladiomycota imported to Poland

Allophoma siamensis Didymellaceae, Dothideomycetes, pod Radermachera Thailand Jayasiri et al. 2019

Jayasiri, E.B.G. Jones & Ascomycota sinica

K.D. Hyde*

Alternaria alternata (Fr.) Pleosporaceae, Dothideomycetes, acorns Quercus robur Poland Jankowiak 2008

Keissl.

Ascomycota
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cones Picea glauca Canada Mittal & Wang 1987
cones Pinus densiflora Japan Kasai et al. 1995
cones, seeds Pinus strobus Canada Mittal & Wang 1987
fruits Diplospora dubia Hong Kong Tang et al. 2003a
fruits Magnolia Thailand Jayasiri et al. 2019

grandiflora
fruits Wikstroemia nutans  Hong Kong Tang et al. 2003a
pod Canavalia cathartica India Anita & Sridhar 2009
pod Sesbania bispinosa  India Anita et al. 2009
pods Eucalyptus globulus  Uruguay Lupo et al. 2001
seeds Abies alba Poland Krol et al. 2015
seeds Abies koreana Korea Cho et al. 2007
seeds Acer pseudoplatanus Poland Krol et al. 2015
seeds Alnus glutinosa Poland Krol et al. 2015
seeds Betula pendula Finland, Poland Lilja 1979, Mittal et al.
1990, Krol et al. 2015
seeds Callistephus imported to Wu et al. 2006
chinensis Taiwan
seeds Casuarina India Anju et al. 2012
equisetifolia
seeds Cosmos sulphureus  imported to Wu et al. 2006
Taiwan
seed Cryptomeria Japan Watanabe 2010
japonica
seeds Cupressus Egypt Farag et al. 1977, Mittal
sempervirens etal. 1990
seeds Dahlia x hybrida imported to Wu et al. 2006
Taiwan
seeds Dalbergia sissoo India Kumar 2014, Naz et al.
2015
seeds Delonix regia India Sahu et al. 2003
seeds Dianthus Taiwan Li & Wu 2002

caryophyllus
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seeds Dianthus spp. Taiwan Li & Wu 2002
seeds Eucalyptus sp. India Saxena 1985, Mittal et
al. 1990
seeds Fagus sylvatica Poland Krol et al. 2015
seeds Fraxinus excelsior ~ Sweden Cleary et al. 2013
seeds Larix decidua Poland Krol et al. 2015
seeds Larix occidentalis USA James et al. 1996
seed Larix sp. Japan Watanabe 2010
seed Leucaena Australia Nik & Parbery 1977
leucocephala
seed Macroptilium Australia Nik & Parbery 1977
atropurpureum
seed Macroptilium Australia Nik & Parbery 1977
lathyroides
seed Macrotyloma Australia Nik & Parbery 1977
axillare
seed Medicago scutellata Australia Nik & Parbery 1977
seeds Picea abies Poland Krol et al. 2015
seeds Picea glauca Canada Mittal & Wang 1986,
1987, Mittal et al. 1990
seed Pinus densiflora Japan Watanabe 2010
seeds Pinus elliottii South Africa Cilliers et al. 1995
seeds Pinus ponderosa USA James & Genz 1982
seeds Pinus roxburghii India Munjal & Sharma 1975,
Mittal et al. 1990
seeds Pinus sylvestris Poland Krol et al. 2015
seed Pinus thunbergii Japan Watanabe 2010
seeds Pinus wallichiana Taiwan Munjal & Sharma 1975,
Mittal et al. 1990
seeds Primula x polyantha imported to Wu et al. 2006
Taiwan
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seed Prunus serrulata Japan Watanabe 2010
seeds Quercus Iran Kavosi et al. 2013
castaneifolia
seeds Quercus robur Poland Krol et al. 2015
seeds Quercus rubra Poland Krol et al. 2015
seeds Robinia Hungary Hangyal-Balul 1983,
pseudoacacia Mittal et al. 1990
seed Sesbania bispinosa  India Anita et al. 2009
seeds Shorea robusta India Mittal & Sharma 1982b,
Mittal et al. 1990
seed Stylosanthes Australia Nik & Parbery 1977
guianensis
seed Stylosanthes humilis  Australia Nik & Parbery 1977
seeds Tagetes patula imported to Wu et al. 2006
Taiwan
seeds Tectona grandis India Mohanan et al. 2005
seed Trifolium Australia Nik & Parbery 1977
semipilosum
seeds Viola wittrockiana  imported to Wu et al. 2006
Taiwan
Alternaria arbusti E.G. Pleosporaceae, Dothideomycetes, pod Sesbania bispinosa  India Anita et al. 2009
Simmons Ascomycota
Alternaria atra (Preuss) Pleosporaceae, Dothideomycetes, seeds Picea excelsa USSR Urosevic 1961,
Woudenb. & Crous [as Ascomycota Anderson 1986a
Stemphylium atrum (Preuss) seeds Pinus sylvestris USSR Urosevic 1961,
Sacc.] Anderson 1986a
Alternaria atra (Preuss) seeds Acer pseudoplatanus Poland Krol et al. 2015
Woudenb. & Crous [as seeds Alnus glutinosa Poland Krol et al. 2015
Ulocladium atrum Preuss] seeds Callistephus imported to Wu et al. 2006
chinensis Taiwan
seeds Cosmos sulphureus  imported to Wu et al. 2006
Taiwan
seeds Dahlia x hybrida imported to Wu et al. 2006
Taiwan
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seeds Fagus sylvatica Poland Krol et al. 2015
seed Medicago sativa Australia Nik & Parbery 1977
seeds Primula malacoides imported to Wu et al. 2006
Taiwan
seeds Tagetes patula imported to Wu et al. 2006
Taiwan
Alternaria botrytis (Preuss) Pleosporaceae, Dothideomycetes, seeds Casuarina spp. India Sahai & Otra 1982
Woudenb. & Crous Ascomycota seeds Cosmos sulphureus  imported to Wu et al. 2006
[as Ulocladium botrytis Taiwan
Preuss] seeds Pyrus spp. India Sahai & Otra 1982
Alternaria brassicae (Berk.)  Pleosporaceae, Dothideomycetes, seeds Picea excelsa USSR Urosevic 1961,
Sacc. Ascomycota Anderson 1986a
seeds Pinus sylvestris USSR Urosevic 1961,
Anderson 1986a
Alternaria chartarum Preuss  Pleosporaceae, Dothideomycetes, seed Pinus densiflora Japan Watanabe 2010
[as Ulocladium chartarum Ascomycota
(Preuss) E.G. Simmons]
Alternaria circinans (Berk. Pleosporaceae, Dothideomycetes, seeds Abies sibirica USSR Prisyazhnyuk 1960,
& M.A. Curtis) P.C. Bolle Ascomycota Mittal et al. 1990
seeds Larix sibirica USSR Prisyazhnyuk 1960,
Mittal et al. 1990
seeds Picea abies USSR Prisyazhnyuk 1960,
Mittal et al. 1990
seeds Pinus sylvestris USSR Prisyazhnyuk 1960,
Mittal et al. 1990
Alternaria citri (Penz.) Pleosporaceae, Dothideomycetes, seeds Eucalyptus globulus  Uruguay Lupo et al. 2001
Mussat Ascomycota
Alternaria consortialis Pleosporaceae, Dothideomycetes, seeds Agropyron cristatum Canada Conners 1967
(Thim.) JW. Groves & S. Ascomycota seeds Alnus glutinosa Poland Krol et al. 2015
Hughes seeds Apium graveolens Canada Conners 1967
seeds Medicago sativa Canada Conners 1967
seed Pseudotsuga USA Gordon 1967, Mittal et
menziesii al. 1990
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seed Quercus robur Poland Krol et al. 2015
seed Quercus rubra Poland Krol et al. 2015
Alternaria consortialis seeds Acer rubrum USA Friedrich et al. 1971,
(Thim.) JW. Groves & S. Mittal et al. 1990
Hughes [as Stemphylium seeds Betula USA Friedrich et al. 1971,
consortiale (Thim.) J.W. alleghaniensis Mittal et al. 1990
Groves & Skolko]
Alternaria cosmosa Y.S. Li Pleosporaceae, Dothideomycetes, seeds Cosmos sulphureus imported to Wu & Li 2005, Wu et
& W.S. Wu# Ascomycota Taiwan, Taiwan al. 2006
Alternaria danida E.G. Pleosporaceae, Dothideomycetes, seeds Ageratum Italy Simmons 1997
Simmons® Ascomycota houstonianum
Alternaria dianthi J.V. Pleosporaceae, Dothideomycetes, pod Canavalia cathartica India Anita & Sridhar 2009
Almeida & Sousa da Camara  Ascomycota pod Sesbania bispinosa  India Anita et al. 2009
Alternaria dianthicola Pleosporaceae, Dothideomycetes, seeds Dianthus Taiwan Li & Wu 2002
Neerg. Ascomycota caryophyllus
seeds Dianthus spp. Taiwan Li & Wu 2002
Alternaria ellipsoidea E.G. Pleosporaceae, Dothideomycetes, seeds Dianthus barbatus  USA Simmons 2002
Simmons® Ascomycota
Alternaria eryngii (Pers.) S.  Pleosporaceae, Dothideomycetes, pod Sesbania bispinosa  India Anita et al. 2009
Hughes & E.G. Simmons Ascomycota
Alternaria graminicola E.G.  Pleosporaceae, Dothideomycetes, grain Poaceae plant[as UK Simmons 2007
Simmons* Ascomycota Gramineae]
Alternaria humicola Oudem. Pleosporaceae, Dothideomycetes, seeds Quercus spp. USSR Urosevic 1962, Mittal et
Ascomycota al. 1990
Alternaria infectoria E.G. Pleosporaceae, Dothideomycetes, seeds Fraxinus excelsior ~ Sweden Hayatgheibi 2013
Simmons Ascomycota
Alternaria infectoria E.G. seeds Fraxinus excelsior ~ Sweden Cleary et al. 2013
Simmons [as Lewia
infectoria (Fuckel) M.E. Barr
& E.G. Simmons]
Alternaria iridicola (Ellis &  Pleosporaceae, Dothideomycetes, seeds Larix sibirica USSR Prisyazhnyuk 1960,
Everh.) J.A. Elliott Ascomycota Mittal et al. 1990
seeds Picea abies USSR Prisyazhnyuk 1960,

Mittal et al. 1990
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seeds Pinus sylvestris USSR Prisyazhnyuk 1960,
Mittal et al. 1990
Alternaria jesenskae Pleosporaceae, Dothideomycetes, seeds Fumana Slovakia Labuda et al. 2008
Lzbuda, P. Elias & Sterfl.” Ascomycota procumbens
Alternaria linicola J.W. Pleosporaceae, Dothideomycetes, seeds Linum Canada Groves & Skolko 1944,
Groves & Skolko* Ascomycota usitatissimum Conners 1967
Alternaria longipes (Ellis &  Pleosporaceae, Dothideomycetes, seeds Dianthus Taiwan Li & Wu 2002
Everh.) E.W. Mason Ascomycota caryophyllus
seeds Dianthus spp. Taiwan Li & Wu 2002
Alternaria longissima Pleosporaceae, Dothideomycetes, seeds Bauhinia sp. Thailand Chalermpongse et al.
Deighton & MacGarvie Ascomycota 1984, Mittal et al. 1990
Alternaria maritima G.K. Pleosporaceae, Dothideomycetes, fruits Avicennia marina India Mehdi & Saifullah 2000
Sutherl. Ascomycota
Alternaria patula H.C. Wu Pleosporaceae, Dothideomycetes, seeds Tagetes patula imported to Wu & Wu 2005, Wu et
& W.S. Wu# Ascomycota Taiwan, Taiwan al. 2006
Alternaria peponis Yatel Pleosporaceae, Dothideomycetes, seeds Larix sibirica USSR Prisyazhnyuk 1960,
Ascomycota Mittal et al. 1990
seeds Picea abies USSR Prisyazhnyuk 1960,
Mittal et al. 1990
seeds Pinus sylvestris USSR Prisyazhnyuk 1960,
Mittal et al. 1990
Alternaria oudemansii (E.G. Pleosporaceae, Dothideomycetes, seed Pinus densiflora Japan Watanabe 2010
Simmons) Woudenb. & Ascomycota
Crous [as Ulocladium
oudemansii E.G. Simmons]
Alternaria radicina Meier, Pleosporaceae, Dothideomycetes, seeds Larix sibirica USSR Prisyazhnyuk 1960,
Drechsler & E.D. Eddy Ascomycota Mittal et al. 1990
seeds Picea abies USSR Prisyazhnyuk 1960,
Mittal et al. 1990
seeds Pinus sylvestris USSR Prisyazhnyuk 1960,
Mittal et al. 1990
Alternaria ranunculi E.G. Pleosporaceae, Dothideomycetes, seeds Ranunculus sp. Israel Simmons 2007

Simmons*

Ascomycota
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Alternaria raphani J.W. Pleosporaceae, Dothideomycetes, acorns Quercus robur Poland Jankowiak 2008
Groves & Skolko Ascomycota
Alternaria resedae Neerg.” Pleosporaceae, Dothideomycetes, seeds Reseda odorata Denmark Neergaard 1945

Ascomycota
Alternaria spp. Pleosporaceae, Dothideomycetes, cones, seeds Pinus nigra Canada Vujanovic et al. 2000
Ascomycota cones, seeds Pinus nigra ssp. Canada Vujanovic et al. 2000
nigra
Alternaria spp. [as cones, seeds Pinus spp. Canada Vujanovic et al. 2000
Ulocladium spp.] fruits Microcos paniculata Hong Kong Tang et al. 2003a
seeds Acer saccharum USA Mittal et al. 1990,
Janerette 1979
seed Larix kaempferi Japan Watanabe 2010
seeds Pinus ponderosa USA James & Genz 1982,
Anderson 1986a
Alternaria sp. [as Lewia sp.] seeds Fraxinus excelsior ~ Sweden Cleary et al. 2013
cones, seeds Pinus sylvestris Canada Vujanovic et al. 2000
‘Fastigiata’
pod Colophospermum Southern Africa Jordaan et al. 2006
mopane

seed capsules
seeds
seeds

seeds
seeds

seeds
seeds

seeds

seeds

Eucalyptus grandis
Abies lasiocarpa
Abies nordmanniana

Abies procera
Acer saccharum

Albizia lebbeck
Araucaria
angustifolia
Araucaria
cunninghamii
Araucaria
heterophylla

South Africa
Canada, Norway
Austria, Georgia,
Russia

Norway

USA

India
Australia

Australia

Egypt

Jimu et al. 2016
Talgg et al. 2010
Talge et al. 2010

Talgg et al. 2010
Janerette 1979, Mittal et
al. 1990

Natarajan et al. 2003
Kamara et al. 1981,
Mittal et al. 1990
Kamara et al. 1981,
Mittal et al. 1990
Kamara et al. 1981,
Mittal et al. 1990
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seeds Betula USA Shigo & Yelenosky
alleghaniensis 1963, Mittal et al. 1990
seeds Betula papyrifera USA Smoot & Segall 1963,
Mittal et al. 1990
seeds Cupressus arizonica Uruguay Anderson 1986a
seeds Cupressus Uruguay Anderson 1986a
macrocarpa
seeds Cupressus torulosa  Uruguay Anderson 1986a
seeds Dalbergia sissoides  India Mohanan et al. 2005
seeds Enterolobium Uruguay Anderson 1986a
contortisiliguum
seeds Eucalyptus grandis  South Africa, Anderson 1986a, Jimu et
Uruguay al. 2016
seeds Eucalyptus maidenii  Uruguay Anderson 1986a
seeds Fraxinus excelsior ~ Sweden Cleary et al. 2013
seeds Fraxinus excelsior ~ Sweden Hayatgheibi 2013
seeds Phyllostachys edulis  China Shen et al. 2014
seeds Picea engelmannii  USA Fuller & Hildebrand
1985, Mittal et al. 1990
seeds Picea sitchensis UK Salt 1964, Mittal et al.
1990
seeds Pinus contorta USA Fuller & Hildebrand
1985, Mittal et al. 1990
seeds Pinus elliottii var. Uruguay, USA Anderson 19864,
elliottii Fraedrich & Miller 1995
seeds Pinus nigra Hungary Hangyal 1973, Mittal et
al. 1990
seeds Pinus ponderosa USA Fuller & Hildebrand
1985, Mittal et al. 1990
seeds Pinus sylvestris Hungary Hangyal 1973, Mittal et
al. 1990
seeds Pinus taeda Georgia, USA Anderson 19864, b,

Huang & Kuhlman 1990
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seeds Platanus USA Fakir et al. 1971, Mittal
occidentalis etal. 1990
seeds Pseudotsuga Canada Salisbury 1955, Mittal et
menziesii al. 1990
seeds Quercus robur Turkey Oskay et al. 2018
seeds Tectona grandis India Anderson 1986a
Alternaria tenuis Nees Pleosporaceae, Dothideomycetes, seeds