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Abstract

Endophytic fungi are internal inhabitants of plasstieghat do not apparently causarm to
the host.Ecologically they provide a number of benefits to the pldmytsdecreasing herbivory,
increasing drought and disease resistance and enhancing the growth ofEpidofshytes have
emerged as an excitimgsearch topic as they have the potential to provide numerous metabolites
with different biological activitiesThis study is focused on taxonomic novelties and new host or
geographical records of endophytic fungi associated M&gnolia candollicollectad from Yunnan
Province, China andV. garrettii from Chiang Mai Province, Thailandviagnolia plants are
economically important and used in furniture, ornamental plants in gardens, templéddveas
for decorations anslaluable medicine in Chindn this study, 56fungal endophytic isolates were
obtained fromMagnolia speciesof which 54 belong to ascomycetes and two to basidiomycetes.
The 56 endophytic fungal isolates were identified in 31 taxa that are distributed in eight orders, ten
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families, 13 gene, Iincluding eight new species Célletotrichum chiangmaiense

C. xishuangbannaenseCoprinellus magnolig Diaporthe chinensis Epicoccumendophyticum
Letendraeamagnoliag Nigrosporamagnoliaeand Pestalotiopsisendophytica and 23 new host
and or geognahical records. The results indicate that memberSavflariomyceteare dominant
groups of endophytic fungi iMagnolia candolliand M. garrettii. Consideringthe total fungal
endophytic isolates frorMagnolia candolliand M. garrettii, Sordariomycetes coprises thehe
highest number of isolates of 82%llowing Dothideomycetes 14% and Agaricomycetes 4%.
Detailed morphological descriptions, micrographs and phylogenetic analysa®wdedto show
the placement of the novel taxa.
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Introduction

Over the past decadendophyteshaveemerged as aompelling research topic as they are
considered as the hidden component of fungal diversity that have the potenpabdicce
metabolites with different kinds of biological activities (Huang et al. 2009R&os et al. 2013
Zheng et al. 2016, de Silva et al. 201Bashmi et al. 20)9De Bary (1886) introduced the term
6endophytesd as any organi gmninl{d®@iOtli)ngasatleidv
fiall organisms inhabiting plant organs at some timehair life that can colonize internal plant
tissues without causing apparent harm to the tioShe universal presence of endophytes in
diverse flora is facilitated by their asymptomatic colonization of various above and below ground
tissues of liverwortsimosses, ferns and spermatophytes (Potshangbam et al. 2017, de Silva et al.
2019a Rashmi et al. 20)9Fungal endophytes are symbiont in natural flora (Rodriguez et al. 2009,
Rashmi et al. 2019). These mycobionts ecologically benefit their host plaimsrégsing drought
and disease resistance and enhancing growth (Rodriguez et ald2d®®a et al. 2019&ashmi
et al.2019. Arnold et al. (2003) showed that endophytic fur@ol{etotrichumsp., Fusariumsp.,
Nectriasp. andXylaria sp) significanty decrease both leaf necrosis and leaf mortality caused by
a major pathogerRhytophthorain host plantTheobroma cacaorhis could be due to creating a
barrier by endophytes that prevents pathogenic microorganisms from colonizing the same host
plant (Banisile et al. 2018). In another study by Zhang et al. (2017), greenhouse experiments were
conducted to assess the ability of drought tolerance of dark septate endophytes in sorghum
seedlings $orghum bicolor. EndophyticExophiala pisciphilaisolated fromthe roots of sorghum
was used as the inoculuaxophiala pisciphilainoculated sorghum seedlings showed a greater
growth performance, photosynthetic capacity and secondary metabolism as compared to non
inoculated seedlings under drougittessed condition&hang et al. 2017). These critical findings
can be beneficial to optimize the harvest of cropsuditide fungal endophytes for pest and disease
management programs (Bamisile et al. 2018). Endophytes can also serve as storehouse of bioactive
secondary ratabolites, such as alkaloids, saponins, tannins, phenolic acids, steroids, quinones and
terpenoids (Gouda etl. 2016, Bamisile et al. 201&nd consist ofimportant propertiesuch as
insect antagonist, antimicrobial and anticancer properties (Bantisile2018). Endophytes can be
referred to as biofertilizers because they serve as plant growth promoters that facilitate nutrient
uptake through plant roots and also ins#atived transformation of nitrogen to plants (Bamisile et
al. 2018).

The number ofungal endophytes has been estimatetlo of the 1.5 million species of total
fungi (Hawksworth 2000, Chowdhary & Kaushik 2015, Tibpromma et al. 2018a). Hawksworth &
Lucking (2017) replaced previous estimates of global fungal species richness of ib® tmithn
updated range of 2.2 to 3.8 million. Hyde et al. (2020a) have stated that the estimated fungal
species number can be ranging from 0.5 to 13.2 million. This recent estimate might increase the
number of endophytic fungi associated with plantss kuggested that a single tropical leaf may
harbour approximately 90 endophytic species, and 50 distinct genera in a grassland species (Porras
Alfaro et al. 2008, Rashmi et al. 2019). The diversity of endophytes inhabiting approximately
300,000 plant spees on earth is roughly estimated as about one million taxa based on 1:4 or 1:5
fungi per host (Rashmi et al. 2019). The diversity of endophytes can also be influenced by the
sample size and geographical location (Walther & Moore 2005, Rashmi et al. 3atgle size
can be determined bthe number ofasymptomatideaves(or twigs or any relgent substrate)
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selected for the isolation of endophytes. In genseahple size can be increased by seledtages

from different individual plants from theame het in the same geographical location and or
different geographical locatiofendophytic fungal diversity ivariousgeographical locations had
revealeda correlation with environmental parameters (temperature and rainfall) (Zimmerman &
Vitousek 2012Rashm et al. 2019. Small sample size from a particular host plsypéciesn one
geographical locatiomight result in low endophytidiversity compared to a larger sample size of
the same host plantpeciesfrom different geographical locations (Rashmi et 2019). A
comprehensive study by Lop€onzalez et al. (2017) evaluated the effect of leaf age on the
colonization frequency, species richness and diversity of the endophytic community of foliar fungal
endophytes associated with lima bean plants. Thewesthahat the richness and diversity of the
foliar endophytic fungal community increased with the age of the leaves of lima bean under natural
conditions. These facts repatl that the diversity of endophytic fungal communitieould be
variedwith distinctgeographic locations, hosts and different sampling strategies.

In general, this diverse and polyphyletic group of endophytic microorganisms are classified
into two groups, the clavicipitaceous (C) and the-dawicipitaceous (NC) based on different
criteria including, evolutionary relatedness, taxonomy, host plant range and ecological functions of
fungi (Rodriguez et al. 2009, Santangelo et al. 2015, de Silva et al. 2019a). Clavicipitaceous
endophytes (family Clavicipitaceae), i.étkinsonella Balansig Balansiopsis Echinodothis
Epichloe Myriogenospora Neotyphodiumand Parepichloe species are mutualists that rely on
plants in family Poaceae throughout their fungal life cycle (Rodriguez et al. 2009, Hardoim et al.
2015, de Silva et al. 2016, 2019&on-clavicipitaceous endophytes, i.€olletotrichum sp.,
Fusariumsp.,Phomopsisp., andXylaria sp. occur in most terrestrial plants and might not inhabit
for their entire life cycle inside the host (Petrini et al. 1992, Promputtha et al. 2005, 2007,
Rodriguez et al. 2009, Jayawardena et al. 2016, de Silva et al. 2016, 2019&jaNapitaceous
endophytes might be able to switch their life mode between pathogenic and saprobic when
environmental conditions become unfavourable to the host (Promputth&@05, 2007, Delaye et
al. 2013, de Silva et al. 2016, 2019a).

Identification of endophytes is mainly based on cultural procedures through diffekamo
techniques (Promputthet al. 2005, Wang et al. 2005, Ko et al. 2011, de Silva et al. 2008zt
of the studies have conducted surface sterilization of fresh, asymptomatic plant tissues using
ethanol, NaClO solution and sterile distilled water. At the same time, isolation of fungi was done on
different artificial media Water agar (WA), potatoextrose gar (PDA)) Promputtha et al. 2005
de Silva et al. 2019a). Molecular technigues advance the identification and classification of
endophytes that were initially based on the cultural approach (Lacap et alP200uttha et al.

2005, Ko et al. D11, Doilom et al. 201Y. DNA sequence data is a reliable molecular tool to
identify sporulating and nesporulating endophytes up to species level (Lacap et al. 2003,
Promputtha et al. 2005, 20@opilom et al. 2017Tibpromma et al. 2018a).

Magnoliaceaés an ancient and important group of flowering plants thafidely distributed
in temperate anddpical South East and East Asia d@we of the largest genera in Magnoliaceae
is Magnolia that has early divergent flowering plants, bearing a number rgé ladoriferous
flowers with chamber blossongslooteboom & Chalermglin 2009, Wang et al. 201 Ragnolia
plant species are important for furniture makimgg( wood ofMagnolia champacaand as a
valuable drug in China (e.dMagnolia officinali (Nooteb@m & Chalermglin 2009). Besides,
many Magnolia species and their hybrids are cultivated as ornaments in gardens, as temple trees,
and the flowers are used for decoratioddodteboom & Chalermglin 2009). Nevertheless,
Magnoliahabitats have been badly dedgd and fragmented due to heavy habitat destruction in the
past, resulting in most (sub) populations being isolated from each other (Wang et al. 2017a).
Therefore, it is important to explore the diversity of endophytes from tropical floras that are facing
deforestation before their values could be permanently disapp&aradnature (Bamisile et al.
2018). Few previous studies have investigated the diversity of endophytic communities from fresh
leaves oMagnoliagarrettii in Thailand based on ITS sequenizga (Promputtha et al. 2005, 2007,
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2010). In this study, we present taxonomic novelties of fungal endophyteagmolia candolli
Yunnan Province, China amd. garrettii in Chiang Mai Province, Thailand.

Materials & M ethods

Fresh leaves oMagnolia canddli were collected in Xishuangbanna Tropical Botanical
Garden, Yunnan Province, China in April 20&file fresh leaves oM. garrettii were collected in
Chiang Mai, Thailand in Septemb2017. The leaves were kept &C4in sterile polyethene bags
until they are processed in the laboratory. Isolation of endophytes was done according to the
methods described by Promputtitaal (2007) with some modifications. Leaves were first washed
using tap water and cut into small pieces (5 x nifthe cut pieces wedaked in distilled water
for 1 minute and surface sterilized by dipping in 70% alcohol, followed by 2% NaOCI for 30 s. The
pieces of leaves were washed thoroughly with sterile distilled water, air dried and plated on PDA.
The PDA plates weraencubated irambient light at 28C. Growinghyphal tips from the leaf pieces
were aseptically transferred to fresh PDA plates andhated in ambient light at Z5. Finally, the
fungi were isolated into pure culture and grouped according to their culture morphology.

One month old cultures on PDA and or WA were used to prepare dry fungal cultures. A
solution was prepared by addi@g of agar powder o 200 ml of distilled water containing 10 m|
of Glycerol. The solution was heated until the agar melted and keptddat@Eminutes to cool. The
solution was then poured on the fungal culture (removed from the original Petri plate and placed on
an aseptisurface) and kept to air dry @om temperature (2€).

The specimens (dried cultures) cited in this paper weresited at the Mae Fah Luang
University Herbarium (Herb. MFLU), Chiang Rai, Thailand. The living fungal cultures recovered
in this study were deposited at Mae Fah Luang University Culture Collection (MFLUCC) and
Kunming Institute of Botany Culture Collecig KUMCC). Faces of Fungi numbers and Index
Fungorum numbers were registered as described in Jayasiri et al. (2015) and-underum
(2021), respectively.

DNA extraction and PCR amplification

Oneweek old pure cultures on PDA were used for DNA extoactDissaayake et al. 2020).

The myceliawas scraped off from pure cultures and genomic DNA was extracted using a Biospin
fungus genomic DNA kit (BioFIluxE, P.R. China)
kept at 4 °C for DNA amication and naintained at 20°C for long term storage.

Polymerase chain reaction (PCR) was used to amplify partial gene regions of Internal
Transcribed Spacers (ITS) and 28S ribosomal RNA (LSU), 18S ribosomal RNA (SSU), RNA
polymerase Il second largest subunit (RPB2)ubulin tub2), Actin (ACT), Glyceraldehyd&-
Phosphate Dehydrogenase (GADPH), Chitin synthase 1 {(CHSCalmodulin (CAL) and
Translation Elongation Factoi dlpha {efl) where appropriate using primers as shown in Table 1.

The final volume of the PCReacti on was 25 ¢l , containing 1
forward and reward pri mer s, 12.5 ¢ EasyddqTM2 1 Eas
DNA Polymerase, dNTPs, and optimized buffer, Beijing TransGen Biotech Co., Ltd., Beijing, P.R.
China)and 9. 5 »@ Amplifi¢ationl @f ACR reactions were performed following Li et al.
(2020) for ITS, LSU, SSUefl, RPB2,tub2 Gomes et al. (2013) for CAL and Weir et al. (2012)

for ACT, GADPH, CH$1. PCR purification and sequencing of amplified PCRdoicts were

carried out at Shanghai Sangon Biological Engineering Technology & Services Co., Ltd, P.R.
China.

Table 1 Details of genes/loci with PCR primers and references

Loci | Primer pairs (Forward/Reverse) References

LSU | L R O RIAGOQQGCTGAACTTAAGQ 3 Nj Vilgalys & Hester (1990
LR 5 TATRETGAGGGAAACTTC 3 Nj
ITS || T SBGGBAGTAAAAGTCGTAACAAGGIT 3 | White et al. (1990)
| T SUTCGTHICGCTTATTGATATGG 3 Nj
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Table 1Continued.

Loci Primer pairs (Forward/Reverse) References

SSuU NS 1TGBIAGTCATATGCTTGTCTA 3 Nj White et al. (1990)
NS 4T CHTNICGTCAATTCCTTTAAG 3 Nj

tefl 9 8 3 FGCY QY GGH CAY CGT GAY TTY AT 3 Nj Rehner (2001)
221R 51T GAC ACC RAC RGC RAC RGT YT®G3 N
7 2 8 FCASD OpA GAA GTT CGA GAA GG 3 Nj Carbone & Kohn (1999)
9 8 6 RTAG NJG AAG GAACCC TTA Q3 Nj
52 6 FGTEAYYGTYATY GGHCAYGTi 3 Nj Rehner (2001)
156 7TRCHESNRCCRATACCACCRATCTT3 Nj

RPB2 | fRPB25 f i GBGGWG AYC AGA AGA AGG @3 Nj| Liu et al. (1999)
fRPB2'7 ¢ R GBANGWG AYC AGA AGA AGG G3 N

CAL 2 2 8 FGAB INJC AAG GAG GCC TTC TCC €3 Nj | Carbone & Kohn (1999)
7 37 RCAS §JT TCT GGC CAT @QT GGi 3 Nj

tub2 BT 2 aGAACCAAATCGGTGCTGCTTTG3 Nj | Glass & Donaldson (1995)
BT 2 BHACEGCJCAGTGTAGTGACCCTTGGES3 N;j
T 1 iMACG ATG CGT GAG ATT GTAAGTI 3 6 O6Donnell & (
T2 iTAG TGACCC TTG GCC CAGTTG3 6

ACT 51 2 FATG NpC AAG GCC GGT TTC GLC3 N;j Carbone & Kohn (1999)
7 8 3 RTAG GAG TCC TTC TGG CCC AT3 N;j

CHS'1 |7 9 FHTEANEGC AAG GAT GCT TGG AAG AAG3 N Carbone & Kohn (1999)
3 5 4 RTGB NAG AAC CAT CTG TGA GAG TTG3 |

GADPH | Gp d 1ATH G{5C CGC ATC GTC TTC3 N;j Myllys et al. (2002)
Gp d 2CCEWCTCGT TGT CGT ACG3 Nj
GD F i UjGTC AAC GAC CCC TTC ATT GA3 Nj | Templeton et al. (1992)
GD R 1GG TGG AGT CGT ACT TGA GCA TGIT3 N

Newly generated nucleotide sequences were deposited in GenBank and accession numbers
were mentioned inetevant entries. Sequences of the individual loci were aligned with MAFFT v. 7
online version (Yamada et al. 2016) using default settings. BioEdit v. 7.0.5.2 (Hall 1999) software
was used to refine the alignments manually where necessary and to exatudpléte portions at
the ends of the sequences before the analyses.

Phylogenetic analyses

Maximum likelihood analysis was performed with RAXML GUI v. 1.3 (Silvestro & Michalak
2012) and maximum parsimony analysis was done with PAUP (Phylogenetic Anakisg U
Parsimony) v. 4.0b10 (Swofford 2002tvolutionary models for phylogenetic analyses were
selected independently for each locus using MrModeltest v. 3.7 (Posada & Crandall 1998) under
the Akaike Information Criterion (AlC)Parameters for maximum likebod were set to rapid
bootstrapping and the analysis carried out using 1000 replicates using the GTR + GAMMA model
of nucleotide substitutioBayesian analysis was conducted with MrBayes v. 3.1.2 (Huelsenbeck &
Ronqvist 2001). Parameters of Bayesianlysisiin MrBayes v. 3.2; markov chains were run for
000 000 generations and trees were sampled every 100th generations (printfreq = 100) and 10 000
trees were obtained. Initial trees were discarded (20%ihuralue) and remaining trees were used
to evduate posterior probabilities (PP) in the majority rule consensus tree. Parameters for
maximum likelihood were set to rapid bootstrapping and the analysis carried out using 1000
replicates using the GTR + GAMMA model of nucleotide substitution. Maximursirpany was
run with the heuristic search optialmndom taxon addition, tree bisectimtonnection (TBR) for
the branch swapping algorithemd 1000 random sequence additions, with maxtrees set at 1000.
Gaps were treated as missing data. Tree Length [Tapsistency Index [CI], Retention Index
[RI], Relative Consistency Index [RC] and Homoplasy Index [HI] were calculated for the most
parsimonious tred?hylograms were visuakz with FigTree v1.4.0 (Ramba2012) and annotated
in Microsoft PowerPoint (200 We conducted above two or 3 different analyses to obtain
phylogenetic support and discussed results in respective entries.
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Genealogical concordance phylogenetic species recognition analysis

Two new species o€olletotrichumand their most closely relatespecies were analysed
using the GCPSR model. A pairwise homoplasy index (PHI) (Philippe & Bryant 2006) test was
performed in SplitsTree4 (Huson 1998, Huson & Bryant 2006) as described by Quaedvlieg et al.
(2014), in order to determine the recombinatienel within phylogenetically closely related
species using a fiviocus concatenated dataset for Two new specieSatietotrichum If the
pairwise homoplasy index is below a 0.05 th
significant recombinatiopresent in the dataset. The relationships between closely related species
were visualised by constructing a split graph, using both the LogDet transformationligsd sp
decomposition options (Figs3, 26).

Results

Phylum AscomycotaCaval.Sm.

Class Dothdeomycete<0.E. Erikss. & Winka
Subclass Dothideomycetida®.M. Kirk
CladosporialesAbdollahz. & Crous
CladosporiaceaeNann.

The family includes saprobic, pathogenic or endophytic and pathogenic species that are
involved in plant, human and animal diseaglyde et al. 2018 Cladosporiaceae comprises nine
generalflongsanan et al. 2020rhe aexual morph o€ladosporiums characterized by solitary to
fasciculate conidiophores containing unbranched or branched acropetal conidial chains (Sandoval
Denis etal. 2016). The sexual morph is characterized by pseudothecial ascorsptaed obovoid
to subcylindrical asci, and hyaline, obovoid to ellipsoid ascospores (Schubert et al. 2007, $andoval
Denis et al. 2016).

CladosporiumLink

Cladosporium consists 170species that are recognized as trG&dosporiumin a
monographic treatment (Bensch et al. 2018), with a worldwide distribution and isolated from a
wide range of substrates (Bensch et al. 2012, 2015, Crous et al.S20tvalDenis etal. 2016).
Index Fungorum (202} lists 855 epithets ofCladosporium Species oCladosporiumare saprobes,
endophytes and pathogens causing leaf spoGamsicum annuupPopulus tremuloideQuercus
robur, Yucca elephantipesr leaf lesions orris sp. as well as they atgyperparasites on other
fungi (Bensch et al. 2012%5andovalDenis et al. 2016). There are three species complexes in
Cladosporiummainly based on morphologgladosporium cladosporioides, C. herbarand C.
sphaerospermunspecies complexesBénsch et al. @10, 2018, SandovalDenis et al. 2016
Schubert et al. (2007) have performed comprehensive molecular analyses €rhédarum
complex based on five genes, viz., IDNA ITACT, CAL, tefl and histone. However, recent
studies have used multigene DNahalysis employing three gene regions (ITSCT, tefl) and
morphological studies testablish the identity and clarify of the taxonomic statuSlaflosporium
(Bensch et al. 20105andovalDenis et al. 2016). Th€ladosporium cladosporioidesomplex
includes alarge group of species characterized by unbranched or branched, almost cylindrical
conidiophores, bearing ovoid to ellipsoidal intercalary and terminal conidia, smooth or rarely
showing fine ornamentatio(Bensch et al. 20125andovalDenis et al. 2016)In this study, we
identify Cladosporiumanthropophilumand C. subuliformeas endophytes for the first time from
healthy leaves dflagnoliacandolliin Yunnan ProvinceChina.

Cladosporiumanthropophilum Sand-Den., Gené & Wiederh., Persoonia 36: 290 (3016~ig. 2
Index Fungorum number: IF815334; Facesoffungi number: FOF06275
Endophyticin fresh leaves oMagnolia candolli Colonies on PDAwvhite aerial mycelia and
grey mycelia on pine needlédycelia superficial and immersed composed of septatedmed, 2
3 em wide, hyal i newallewhyphheSexualonorph UndetetminédhAsexial
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morph: Hyphomycetous sporulated on PBZonidiophores20i 60 x 24 um (X = 30 x 3 um),
hyaline, erect, cylindrical, septate with a thickened walbnidiogenous cellsinconspicuous.
Conidia4i 10 x 35 um (X = 7 x 4 ym), hyaline, ellipsoidal to subcylindrical, solitary, aseptate,
smooth and tapering towards both ends of conidia.

Culture characteristics Colonies on PDA reaching 30 mm diameter after 7 dayZbet,
colonies circular, margin wavy, fluffy appearance in the middle and on pine needles, colony from
above: greyish white and; reverse: dark grey centre and grey margin.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavadaijnola
candolli(Magnoliaceae), 26 April 2017, N. I. de Silva, MT11, living culture, KUMCCQZ7.

GenBank numbers| T 8IW219731] tefl MW219604.

Notesi A new fungal isolate was identified @adosporium anthropophilurthat clustered
with the extype stran of C. anthropophilum(CBS 140685) and sister t6. anthropophilum
(UTHSC DI 13 226) in thecombined ITS andefl phylogenetic analysis with 100% ML, 100%

MP and 1.00 BYPP support (Fig. Ihe type ofC. anthropophilumwas isolated from human
bronchoaleolar lavage fluid in the USA and has also been recorded from an animal abscess,
human cerebrospinal fluid, human foot skin, a human hand and human pleural fluid in the USA
(SandovalDenis et al. 2016). To our knowledge, this is the first repor€.oainthropophilum
occurring on fresh leaves d¥lagnolia candolli (SandovalDenis et al. 2016)Cladosporium
anthropophilumwas reported on seed coat Bihus armandiias saprobe or weak pathogen in
Yunnan ProvinceChina (Tibpromma et al. 2019). Therefore, weoreg. anthropophilumas the

first record fromMagnolia candolliin Yunnan ProvinceChina.

Cladosporiumsubuliforme Bensch, Crous & U. Braun, Studies in Mycology 67: 77 (2018p. 3

Index Fungorum number: IBEZ090; Facesoffungi number: Fa#439.

Seedescription in Bensch et al. (2010)

Culture characteristics Colonies on PDA reaching 28m diameter after 5 days at°Z§
colonies circular, margin wavy, flat, velvety appearance with greyish aerial mycelia in the middle,
colony from above: greyish brawand; reverse: dark brown centre and brown margin.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavedagjnolia
candolli (Magnoliaceae), 26 April 2017, N. I. de Silva, MT10 (MFLUi 0916, dried culture);
living culture, MFLUCC 190051 = KUMCC 170216.

GenBank numbers| T 8IW21973Q tefL MW219605.

Notes1 According to thecombined ITS andefl phylogeny, this new isolate (MT10)
clustered withCladosporiumsubuliforme(CBS 126500) with 64% ML, 72% MP and 0.85 BYPP
support (Fig. 1) We were unable to observe asexual or sexual morph characters in the culture.
Cladosporiumsubuliformewas previously recorded fro@hamaedorea metallicArecaceae) in
Chiang Mai, ThailandBensch et al. 2010). In additio@, subuliformewas recorded a& pathogen
causingyellow leafspots orCapsicum annuun{Solanaceae) in Cuba (Ramos et al. 2016) and
leafspots onCarya illinoinensis(Juglandaceae\Walker et al. 2018)Cladosporiumsubuliforme
was also recorded frommdoor air in ChinaBensch et al. 2IB). Here we record the endophytic
lifestyle of C. subuliformefrom leaves oMagnolia candolliYunnan ProvinceChina

Subclass Pleosporomycetida€.L. Schoch et al.
Pleosporaled_uttr. ex M.E. Barr
Corynesporascaceas&ivan.

Corynesporascaceaas intraluced by Sivanesan (1996) wiflorynesporascas type genus
and C. caryotaethe type speciesCorynesporascawas considered as the sexual morph of
Corynespora(Sivanesan 1996)Rossman et al. (2015) recommended udimg generic name
Corynesporaover Corynesporascalue to the extensive use of this namelast pathogenic fungi.
Corynesporawas typified by C. mazei a synonym ofC. cassiicola(Rossman et al. 2015).
Hongsanan et al. (2020) accepté€brynesporascaand Corynesporaas distinct genera in
Coryneporascaceae until molecular data of the type species are available.
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Cladosporium anthropophilum UTHSC DI-13-228
Cladosporium anthropophilum UTHSC DI-13-169
Cladosporium anthropophilum UTHSC DI-13-244
Cladosporium anthropophilum UTHSC DI-13-179
Cladosporium anthropophilum UTHSC DI-13-168
Cladosporium anthropophilum CBS 140685
Cladosporium anthropophilum UTHSC DI-13-178 .
Cladosporium anthropophilum MT11/KUMCC 17-0217 T
Cladosporium anthropophilum UTHSC DI-13-226
Cladosporium anthropophilum UTHSC DI-13-246
Cladosporium anthropophilum UTHSC DI-13-271
97/91/1.00 Cladosporium anthropophilum UTHSC DI-13-207
Cladosporium anthropophilum CBS 117483
Cladosporium anthropophilum CPC 11122
Cladosporium subuliforme MT10/MFLUCC 19-0051 B |
Cladosporium subuliforme CBS 126500
Cladosporium subuliforme UTHSC DI-13-214
Cladosporium angustisporum CBS 125983
Cladosporium lycoperdinum CBS 121623
Cladosporium inum CBS 171.52
Cladosporium cladosporioides CBS 112388
Cladosporium oxysporum CBS 125991
Cladosporium oxysporum CBS 126351
Cladosporium tenuissimum CBS 125995
Cladosporium colocasiae CBS 386.64
76/-/Q po[— Cladosporium pseudocladosporioides CBS 125993
Cladosporium funiculosum CBS 122129
Cladosporium verrucocladosporioides CBS 126363
Cladosporium gamsianum CBS 125989
98/97, L_QQ[ Cladosporium australiense CBS 125984
Cladosporium phaenocomae CBS 128769
Cladosporium crousii CBS 14068
76/75/0.97|" Cladosporium licheniphilum CBS 125990
Cladosporium phyllactiniicola CBS 126355
-/8410.9511 cladosporium phyllophilum CBS 125992
/831099 Cladosporium ipereniae CBS 140483
Cladosporium globisporum CBS 812.96
Cladosporium iranicum CBS 126346
Cladosporium alboflavescens CBS 140690
Cladosporium exile CBS 125987
Cladosporium varians CBS 126362
Cladosporium paracladosporioides CBS 171.54
Cladosporium grevilleae CBS 114271
Cladosporium flabelliforme UTHSC DI-13-267
Cladosporium flabelliforme CBS 126345
Cladosporium flavovirens CBS 140462

7/9%1 C porium angustiterminale CBS 140480
-I F Cladosporium asperulatum CBS 126340
Cladosporium myrtacearum CBS 126350
Cladosporium xantochromaticum CBS 140691
Cladosporium angulosum CBS 140692
Cladosporium perangustum CBS 125996
Cladosporium rugulovarians CBS 140495
Cladosporium scabrellum CBS 126358
Cladosporium chalastosporoides CBS 125985
Cladosporium hillianum CBS 125988
Cladosporium p dochal poroides CBS 140490
Cladosporium longicatenatum CBS 140485
Cladosporium parapenidielloides CBS 140487
Cladosporium exasperatum CBS 125986
1497/1.00f Cladosporium austroafricanum CBS 140481
o Cladosporium pini-ponderosae CBS 124456
1 40/94/1 ot Cladosporium colombiae CBS 274.80B
Cladosporium chubutense CBS 124457
99yba/1.00] Cladosporium acalyphae CBS 125982

100/100/1.0Q] Cladosporium montecillanum CBS 140486
Cladosporium inversicolor CBS 401.80
Cladosporium delicatulum CBS 126342
96/871- Cladosporium delicatulum CBS 126344

Cladosporium silenes CBS 109082
"~ Cladosporium xylophilum CBS 125997
— Cladosporium rectoides CBS 125994
Cladosporium basiinflatum CBS 822.84

100/100/1.00

75/81/0.99<]

99/9%/1

190/1

S

Figure 17 Phylogram generated fromaximum likelihood analysibased on combinelIS and

tefl sequence datdRelated sequences @ladosporium cladosporioidesomplex were obtained

from SandovaDenis et al. (2016)Seventythree strains are included in the combined gene
analyses comprising 2501 characters after alignment (850 characters for ITS and 634 characters for
tefl). Cladosporiumbasiinflatum(CBS 822.64) isused as the outgrputaxon fromC. herbarum
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complex.The best RAXML tree with a final likelihood value 6f888.749966 is presented. The

matrix had 424 distinct alignment patterns, with 16.96% undetermined characters or gaps.
Estimated base frequencies were as follows: A231147, C = 0.277351, G = 0.257682, T =
0.227821; substitution rates AC = 1.988191, AG = 3.176027, AT = 2.194815, CG = 0.863163, CT

= 7.079129, GT = 1.000000; gamma Hootstraprvalles t i or
for maximum likelihood and maxum parsimony equal to or greater than 75% and Bayesian
posterior probabilities equal or greater than 0.95 are placed above the branches. The newly
generated sequences are indicateginType and extype strains are ibold.

Figure 2 1 Cladosporiumanthropophilum(KUMCC 1710217, new host recoyda Colonies on
PDA. b Mycelia masses on pine needieMycelia masses. dConidiophores and developing
conidia.e Secondary ramoconidia and conidijay Conidia. Scale bars:d, = 2 0g €=m,5 ee m.

Figure 3 1 Cladosporiumsubuliforme(MFLUCC 19 0051, new geographical and host record).
aMycelaon PDA. b, ¢ Mycelia masses with hyphal <c

CorynesporasGussow

Species ofCorynesporaare pathogens occurring on a broad range of substrates and causing
diseases on leaves to twigs of forest plants in tropics and subtropics regions (Kumar & Singh 2016,
Crous et al. 2018)Corynesporancludesapproximately 200 species namé&ogsman et al. 2015,
Voglmayr & Jaklitsch 201y There are 20&pithes listed in Index Fungorum (20R1Some
species ofCorynesporaare reported as endophytes and sapr¢PegadeRenaud et al. 2019).
PathogenidC. cassiicolais the causal agent of the economically impor@aatynespordeaf fall
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(PujadeRenaud et al. 2019C orynesporacassiicolahas been recorded as not only as a pathogen
but also as aendophyte in asymptomatic rubber leaves collected in Brazil (R&adaud et al.
2019).In this study, we report the enaloytic lifestyle ofC. cassiicolafrom Magnolia candolliin
Yunnan ProvinceChina.

Corynesporacassiicola(Berk. & M.A. Curtis) C.T. Wei, Mycological PapeB4: 5 (1950) Fig. 5

Index Fungorum number: IF2960Zacesoffungi number: FOB664

Endophytt in fresh leaves oMagnolia candolli Colonies on PDAwvhite aerial mycelia and
brown mycelia on pine needlddycelia superficial and immersed composed of septate, branched,
2i 4 em wi de, hyaline and bwalteav yphaevBexuah mosamo ot h
Undetermined. Asexual morph: Hyphomycetous sporulated on EIDAidiophore22i 50 x 56
pm (x = 35 x 5.4 um), hyaline, simple, erect or slightly curv&dnidiogenous cellsot observed.
Conidia18i30 x 58 pum (x = 26 x 6 um), hyaline to light brown, @ng, sometimes tapering
towards the base of the conidia, solitary or in false chains Wwils@pta

Culture characteristicé Colonies on PDA reaching 25 mm diameter after 7 days at 25°C,
colonies circular, margin entire, feathery appearance with wartalanycelia and brown mycelia
on pine needles, colony from above: white and brown on pine needles and; reverse: grey centre and
dark grey margin.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavedagjnolia
candolli (Magnoliaceag 26 April 2017, N. I. de Silva, MT21 (MFLU 19520, dried culture);
living culture, MFLUCC 190054 = KUMCC 170224.

GenBank numbersi LSU: MW209728, SSU MW209736 | M&219736 tefl
MW205018.

Notesi A new isolate (MFLUCC 180054) was recovered frotrealthy leaves oMagnolia
candolliin Yunnan, China. The isolate has a close phylogenetic affiniBotgnesporeacassiicola
(CBS 161.60) in combined’S, LSU, SSU andefl sequence data analyses (Fig.@Jjrynespora
cassiicolacauses corynespora leaflfal rubber plantations in Asia and Africa and responsible for
yield loss in rubberRujadeRenaud et al. 2019 orynesporacassiicolahas been recorded from
many plant speciegiz. Acanthus ilicifolius Bambusasp., Calotropis giganteanCassiasp. and
Eucalyptussp. (Farr & Rossman 2021Previously,C. cassiicolawas recorded fronMagnolia
garrettii as endophytes and saprobes in Thaild&rdroputtha et al. 2010 this studywe provide
the first endophytic association of this species Witltandollias a new host record.

DidymellaceaeGruyter et al.

De Gruyter et al. (2009) established the family with the tpmlymella Sacc (emend. Q.
Chen & L. Cai). Members of this family are cosmopolitan and distributed across a wide range of
host plant familiegsuch as Caprifoliaceae, Orchidaceae, Poaceae, Tamaricaceae) (Chen et al. 2015,
2017, Hyde et al. 2018, Jayasiri et al. 20R8za et al. 20109 Species of Didymellaceae are plant
pathogens on a wide range of hosts, mainly causing leaf and stem lesiemsgiCal. 2017),
endophytic, saprobic, fungicolous and lichenicolous (Aveskamp et al. 2010), as well as a few
human pathogens (de Hoog et al. 2011). The family comprises 35 gdoegsénan et al. 2020

EpicoccumLink

Epicoccumwas introduced by Link @15) and emended by Chen et al. (2015). The genus
comprises plant pathogenRgza et al. 2019 saprobes (Jayasiri et al. 2017) and endophytes
(Dzoyemet al. 2017)Epicoccummigrumis one of the frequently isolated endophytes of sugarcane
plants (Favaroteal. 2012). Favaro et al. (2012) reported tBptcoccumnigrum enhance the root
system biomass and inhibit the in vitro growth of sugarcane pathoGerstocystis paradoxa
Colletotrichum falcatumFusarium verticillioidesand Xanthomomas albilineansghese findings
suggest that endophytiEpicoccumnigrum could be used as a natural antagonist for plant
pathogens in sugarcand&picoccum has hyphomycetous and coelomycetous synanamorphs
(Jayasiri et al. 2017, Thambugala et al. 2017). The hyphomycetou®mmiare characterized in
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having dark sporodochia with branched conidiophores and mtn@olyblastic, colourless
conidiogenous cells that produce coloured, sometimes verruculose, dictyoconidia (Seifert et al.
2011). Thecoelomycetous synanamorph is chéedzed by the formation of conidia in pycnidial
conidiomata Chen et al. 2015).

Corynespora cassiicola CBS 161.60

84/75/-

93/100/1.00 Corynespora cassiicola MT21/MFLUCC 19-0054

Corynespora cassiicola CCP

Corynespora cassiicola CBS 100822

93/-/1.
Corynespora pseudocassiicola CPC 31708

Corynespora torulosa CBS 136419
75/-/1.00]
— Corynespora doipuiensis MFLUCC 14-0022/H15

— Corynespora lignicola MFLUCC 16-1301/S334

Corynespora submersa MFLUCC 16-1101

75/-/0.99

— Corynespora thailandica CBS 145089
Corynespora smithii L130
Corynespora smithii CABI5649b

100/100/1.00 || | Corynespora smithii L120

89/97/11001 corynespora smithii L133

Corynespora smithii L139

100/100/1.00 — Corynespora citricola CBS 169.77

100/100/1.00 Periconia digitata CBS 510.77

J77/0.9 Periconia pseudodigitata KT 1395

100/100/1.00 Periconia igniaria CBS 845.96

100/100/1.00

Periconia macrospinosa CBS 135663

Periconia byssoides H4600

100/100/1.00 Cyclothyriella rubronotata TR

0.02 Cyclothyriella rubronotata TR9

Figure 41 Phylogram generated fromaximum likelihood analysisased on combined’S, LSU,

SSU andtefl sequence dat&elated sequences Gorynesporawere obtained frm Hyde et al.

(202@x). Twenty three strains are included in the combined gene analyses comprising 3280
characters after alignment (580 characters for ITS, 850 characters for LSU, 1010 characters for
SSU and 840 characters tefl). Two strains ofCyclothyiella rubronotata(TR and TR9) areised

as outgroup taxaThe best RAXML tree with a final likelihood value ©10047.444970 is
presented. The matrix had 591 distinct alignment patterns, with 27.28% undetermined characters or
gaps. Estimated base frequerscwere as follows: A = 0.241833, C = 0.255051, G =0.272435, T =
0.230681; substitution rates AC = 1.847808, AG = 2.414015, AT = 1.809939, CG = 1.229651, CT
= 8.652446, GT = 1.000000; gamma distributibnasp e p ar a me t eBootstiap valués. 7 3 1
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for maximum likelihood and maximum parsimony equal to or greater than 75% and Bayesian
posterior probabilities equal or greater than 0.95 are placed above the branches. The newly
generated sequence is indicateded Type and exype strains are ihold.

Figure 517 Corynesporacassiicola(MT21/MFLUCC 190054 new host record)a, b Brown
mycelid masses on a pine needle. ¢ Brown and hyaline mycelia. @hnediophores bearing
conidia f Conidial chain. gh Conidia. Scalebas : ¢ Fh 56 %t 0n, ¢ mh.

EpicoccumendophyticumN.I. de Silva, Lumyong & K.D. Hyde, sp. nov. Fig. 7

Index Fungorum number: IF55613acesoffungi numbeFoF09491

Etymologyi The epithet Aendophyticumo sfafgesr s t o

Holotypei MFLU 20i 0584

Endophytidn fresh leaves dflagnolia candolli Colonies on PDA cream and white mycelia.
Mycelia superficial and immersed composed of septate, branchdd, £ m wi d e, hyal ir
brown, with smooth and thictkvalled hyphae.Sexual morph: Undetermined. Asexual morph:
Conidiomata sporodochial, solitary or aggregated, sammersed or superficial and brown
covered with hyphal growttConidiophoresnicronematous, inconspicuou3onidialGi 15 x 8 10
e m(x = 13 x 9 um),brown to dark brown, mostly ellipsoid, rarely globose to subglobose,
verrucose and sometimes with a basal cell.

Culture characteristics Colonies on PDA reaching 25 mm diameter after 7 days at 25°C,
colonies circular, margin entire, velvety appearance wigam and whitanycelia, colony from
above: white and light brown; reverse: brown.
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Epicoccum rosae MFLU 15-3240
Epicoccum tobaicum CBS 384.36
Epicoccum layuense LC 8155/CGMCC 3.18362
Epicoccum tritici MFLUCC 16-0276
Epicoccum mezzettii CBS 173.38
8[” Epicoccum poae LC 8160/ CGMCC 3.18363
Epicoccum nigrum CBS 173.73
Epicoccum nigrum CBS 128906
77/75/._[ Epicoccum cedri JZB380004
99/82/0.98 Epicoccum dendrobii LC 8145/CGMCC 3.18359
100/97/1.00 Epicoccum endophyticum MTE |
100/100/1.00< Epicoccum endophyticum
80/90/1.00~ Epicoccum oryzae CBS 174.34
Epicoccum oryzae CBS 173.34
Epicoccum mackenziei MFLUCC 16-0335
Epicoccum italicum LC 8150
Epicoccum pimprinum PD 77.1028
Epicoccum phragmospora CGMCC 3:19339
100/100/1.00[ Epicoccum draconis CBS 186.83
Epicoccum multiceps CBS 119734
Epicoccum brahmansense CBS 990.95
Epicoccum brasiliense CBS 120105
od g; %01/j é)é)/ 00 Eplf:occum keratinophl:lum ‘UTHSC:DI16-271
Epicoccum pseudokeratinophilum MFLUCC18-1593
Epicoccum henningsii CBS 104.80
Epicoccum plurivorum CBS 558.81
[o M{Epicoccum duchesneae LC 5139/CGMCC 3.18345
Epicoccum duchesneae CBS 124671
Epicoccum proteae CBS 114179
Epicoccum huancayense CBS 105.80
~ Epicoccum hordei LC 8148/CGMCC 3.18360
Epicoccum viticis LC 5126/ CGMCC 3.18344

85/80/0.99

70/65/0.
78/76/1.0
72/

94/81/0.9

96

Epicoccum sorghinum MFLUCC 15-3639

78/k-10.99. [ Epicoccum latusicollum LC 5158

96/ Epicoccum thailandicum MFLUCC 16-0892
98/88/1.00 Epicoccum pneumoniae UTHSC:DI16-257
Epicoccum poaceicola MFLUCC 15-0448
Epicoccum catenisporum CBS 181.80
Epicoccum longiostiolatum CBS 886.95
Epicoccum polychromum CBS 141502

Epicoccum ovisporum CBS 180.80
Neocucurbitaria aquatica CBS 297.74

98/96/0.
98/95/0,95

0.03

Figure 61 Phylogram generated fromaximum likelihood analysisased on combinedSU, ITS,

tub2 andRPB2 sequence datdelated sequences Bfpicoccumwere obtained fronRazaet al.
(2019).Fourtyfive strains are included in the combined gene analyses compr3@grBaracters
after alignment (1300 characters for LSU, S®@racters for ITS350 characters fotub2 and900
characters foRPB2. Neoccucurbitaria aquatic@CBS 297.74) isised as outgroup taxonhe best
RAXML tree with a final likelihood value 0f12694.220358s presented. The matrix hadil
distinct alignment patterns, with Z2% undetermined characters or gaps. Estimated base
frequencies were as follmv A = 0.241547 C = 0.244332 G = 0.273655 T = 0.240465%
substitution rates AC =1.588918 AG = 5.144466 AT = 1.850477 CG =1.096518 CT =
1255405y GT = 1. 000000, gamma d i0.492764 Boaistrap eatuess h a p
for maximum likeliho@ and maximum parsimony equal to or greater than 75% and Bayesian
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posterior probabilities equal or greater than 0.95 are placed above the branches. The newly
generated sequences ardicated inred Type and extype strains are ibold.

Material examind i CHINA, Yunnan Province, Xishuangbanna, healthy leavadagjnolia
candolli (Magnoliaceae), 26 April 2017, N. I. de Sijva3 (MFLU 20 0584, holotype, dried
culture); extype living culture, MFLUCC 180097 = KUMCC 170229.

Additional materialsi CHINA, Yunnan Province, Xishuangbanna, healthy leaves of
Magnolia candolli(Magnoliaceae), 26 April 2017, N. I. de SiN4T5 (MFLU 19 0510, dried
culture); living cultureMFLUCC 191 0047 = KUMCC 170211.

GenBank numbers:S@) LSU: MW209730, T $1W219739 RPB2 MW240860; MT5)

LSU: MW209729] T $IW219738 RPB2 MW240859.

Notesi According to the phylogenygpicoccumendophyticums closely related to thex-
neotypeof E. oryzae(CBS 173.34) with 56% Mland 080 BYPP support (Fig. 6). A comparison
of theRPB2gere region ofE. endophyticunand exnedype ofE. oryzae(CBS 173.34)yevealsl5
base pair difference.6%) across 600 nucleotidebo & Iwadare (1934) introduced. oryzae
from rice grains causi ng nr ela ethal @0)cphoposed thes e a s ¢
ex-neotype (CBS 173.34) &. oryzaethat were deposited in CBS collection by the original author
of the speciesEpicoccum oryzaeproduced sporodochia consist of globose, subglobose, or
pyriform, granular, 9.023.1 x 6.616 . 5 ¢ m Epratdurdendophyticundiffers from E.
oryzae in having ellipsoidal, smaller conidia ({06 x 810 € m) , w E.eoryeaa Isas
subglobosepyriform, larger conidia (9 ®23.1 x 6616 . 5 em) (Il to & | wadare
Epicoccum oryzabkas been recorded as a pathogen on rice grains in JapanEwdrildophyticum
was recorde@s an endophyte frotmealthy leaves oMagnolia candolliin China. Therefore, we
introduceEpicoccum endophyticuas a new species from China based on both morphalod

phylogeny.

Figure 7 7 Epicoccumendophyticum(MFLU 20i 0584 holotype). a, b Sporodochia on PDA.
¢ Section of sporodochium. d Conidia with mycelia. e Conidiogenous cells with attached conidium
f, g Conidia. Sthal=e 1b0aresm. ¢ = 50 em, d

LeptosphaerulinaMcAlpine

Leptosphaerulinavas introduced by McAlpine (1902) to accommodateustralis as the
type.Leptosphaerulingpecies have a cosmopolitan distribution and they have been retraned
various plant families ofnonocotyledons and dicotyledomns temperate and tropical countries
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(Phookamsak et al. 2013, Chen et al. 20khnakoon et al. 20)9The genus i€haracterized by

small, immersed ascomata, obpyriform asci with a largeaoccthhamber and an apical ring,
muriform, ascospores which may be hyaline or pigmented (Zhang et al. 2012, Hyde et al. 2013,
Phookamsak et al. 2018ennakoon et al. 20)19There are 64.eptosphaerulinapithets in Index
Fungorum (202}, but few species havmolecular data. Species lofptosphaerulinare reported

as saprobic or parasitic on leaves or stems of various plants, including important crops
(Phookamsak et al. 2013[ennakoon et al. 20)9 This is the first endophytic record of
Leptosphaerulindrom fresh leaves dflagnolia candolliin China.

Leptosphaerulina longiflori FU 310115
96/75/-
Leptosphaerulina longiflori MFLUCC 19-0148
94/76/0.99 Leptosphaerulina longiflori MT 7/IMFLUCC 19-0049

Leptosphaerulina saccharicola ICMP 19875

Leptosphaerulina trifolii CBS 235.58

Leptosphaerulina australis CBS 317.83

Leptosphaerulina australis CBS 311.51
84/-/-

Leptosphaerulina arachidicola CBS 275.59

Leptosphaerulina americana CBS 213.55

100/100/1.00

Neomicrosphaeropsis italica MFLUCC 15-0484
75/75/0.99

77/77/0.98| Neomicrosphaeropsis italica MFLUCC 15-0485

100/100/1.00

Neomicrosphaeropsis novorossica MFLUCC 14-0578

Neomicrosphaeropsis rossica MFLUCC 14-0586

Nothophoma quercina CBS 633.92
100/-/-

0.005 Nothophoma quercina MFLUCC 16-1392

Figure 8 T Phylogram generated fromaximum likelihood analysi®ased on combinedSU,

SSU, ITS,tefl and RPB2sequence datdrelated sequences beptosphaerulinavere obtained

from Tennakoonet al. (2019. Fifteen strains are included in the combined gene analyses
comprising 3825 characters after alignment (875 characters for LSU, 1010 characters for SSU, 490
characters for ITS, 865 characters fi@fl and 595 characters foRPB2. Two strains of
Nothophana quercina(CBS 633.92 and MFLUCC 18392) areused as outgroup taxahe best
RAXML tree with a final likelihood value 0f6985.333624 is presented. The matrix had 209
distinct alignment patterns, with 30.39% undetermined characters or gaps. Estimsg¢ed ba
frequencies were as follows: A = 0.245841, C = 0.236297, G = 0.270335, T = 0.247527,;
substitution rates AC = 1.811712, AG = 5.570845, AT = 1.370567, CG = 0.734941, CT =
19. 045859, GT = 1.000000; gamma dBoststrapvaluest i o n
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for maximum likelihood and maximum parsimony equal to or greater than 75% and Bayesian
posterior probabilities equal or greater than 0.95 are placed above the branches. The newly
generated sequencemslicated inred Type and exype strains ara bold.

Leptosphaerulina longifloriD.S. Tennakoon, C.H. Kuo & K.[Hyde, Asian Journal of Mycology
2(1): 93 (2019) Fig. 9

Index Fungorum number: IF556248acesoffungi number: FO5820

See description in Tennakoon et al. (2019)

Culture tharacteristics Colonies on PDA reaching 25 mm diameter after 7 days at 25°C,
colonies circular, margin entire, velvety appearance with white aerial mycelia and black dots like
small structures, colony from above: white and brown; reverse: dark browrsplnilated on
PDA even after two months.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavaddagjnolia
candolli (Magnoliaceae), 26 April 2017, N. I. de Silva, MT7 (MFLUT0812, dried culture);
living culture, MFLUCC 190049 = KUMQC 17 0213.

GenBank numbersi LSU: MW209731, SSU MW209734 | MW219737 tefl
MW2330109.

Notesi In this study, we obtained an isolateL@ptosphaerulindongiflori from fresh leaves
of Magnolia candollithat has a close phylogenetic affinity to thetgpe strain ofL. longiflori
(MFLUCC 19 0148) in the present muljene phylogenetic analyses (FR). The sexual morph of
the typel. longiflori was isolated fromdead leaves ot.ilium longiflorum in Taiwan region
(Tennakoon et al. 2019). By consideritg tmolecular data and the host recorded, we consider our
collection as a new host record of endophititongiflori from Magnolia candolli

Figure 91 Leptosphaerulina longiflorfMFLUCC 19 0049 new host record). lyceliaon PDA.
b, ¢ Mycelia massesnd chlamydospores. Scale bars: b, ©=1¢ m.

DidymosphaeriaceaeMunk

Munk (1953) introduced Didymosphaeriaceae and typifiedlgdlymosphaeriaThe family
contains many saprobes, while other taxaerdophytesor pathogens in terrestrial and aquatic
environments (Barr 2001, Zhang et al. 20A2lyawansa et al. 2014Nanasingheet al. 2016).
Many studies have been conducted on the family and Ariyawansa et al. @@btymized
Montagnulaceae under Didymosphaeriaceae based on the priority of the oldest name. The family
comprises 32 generd¢ngsanan et al. 2030

LetendraeaSacc.

Saccardo (1880) introducetletendraeawith the type of L. eurotioides Species of
Letendraeaare saprobic in terrestrial habitats, pathogenic associated with leaf spot disease in
Cordylinesp. @Ariyawansa et al. 2014nd also recorded from marine environments (Huang et al.
2019). There are 2@pithetsrecorded in Index Fungorum (202&f which four have molecular
data.
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Letendraea cordylinicola MFLUCC 11-0150
96/81/0.95

Letendraea cordylinicola MFLUCC 11-0148

75/-10.95| Letendraea eurotioides CBS 212.31

- Letendraea padouk CBS 485.70

81/‘/0'9\ Letendraea helminthicol
100/100/1.00

¥

Letendraea helminthicola CBS 884.85

L Letendraea magnoliae MT16/MF
90/75/1.00

— Kalmusia italica MFLUCC 14-0560
96/-/0.98

100/-/1.00 Kalmusia ebuli CBS 123120

100/100/1.00

Kalmusia variisporum CBS 121517

Laburnicola muriformis MFLUCC 14-0921
94/86/1.00

10 Laburnicola muriformis MFLUCC 16-0290

Laburnicola hawksworthii MFLUCC 13-0602

—— Spegazzinia tessarthra SH 287
100/100/1.00

Spegazzinia radermacherae C264

0.02

Figure 107 Phylogram generated fromaximum likelihood analysibased on combineldSU,

SSU, ITSandtefl sequence dat&elated sequences loétendraeavere obtained fromriyawansa

et al. (2014, Wanasingheet al. (2016) Fifteen strains are included in the combined gene analyses
comprising 3135 characters after alignment (8b8racters for LSU, %/characters for SSU, 550
characters for ITS and 760 characters fefl). Spegazzinia tessarth§SH 287) andS
radermacheragC264) areused as outgroup taxdhe best RAXML tree with a final likelihood

value of-7478.513639 is presented. The matrix B86 distinct alignment patterns, with 34.13%
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.242352, C =
0.240745, G = 0.275677, T = 0.241227; substitution rates AC = 1.299979, AG = 1.543467, AT =
1.104724,CG=0.91383 T = 5.527514, GT = 1.000000; gamn
= 0.641405Bootstrap values for maximum likelihood and maximum parsimony equal to or greater
than 75% and Bayesian posterior probabilities equal or greater than 0.95 are placed above the
branches. The newly generated sequencesdicated inred Type andex-type strains are ibold.
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Letendraeahelminthicola (Berk. & Broome) WeeseJransactions of the British Mycological
Society21(3'4): 277 (1938) [1937] Fig. 11

Index Fungorm number: I252540;Facesoffungi numbeFoF09440

Endophyticin fresh leaves oMagnolia candolli Colonies on PDAlat to slightly raised
light brown with velvety appearancélycelia superficial and immersed composed of septate,
branched, 12e¢ m wi de, hyal i ne, -waledthyphasCmamydosporehyakihe,t hi c |
subglobose or irregular shape.

Culture characteristics Colonies on PDA reaching 28m diameter after 7 days at°Z5
colonies circular, margin entire to slightly undulate,t fta slightly raised, densevelvety
appearance, light brown mycelia and colony from above: crearigédrown;reverse: brown.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavadagjnolia
candolli (Magnoliaceae), 26 April 201N. I. de Silva, MT22 (MFLU 19i 0521, dried culture);
living culture, MFLUCC 190055 = KUMCC 170225.

GenBank numbersi LSU: MW209732, SSU: MW209735, ITS: MW222161efl
MW233020.

Notesi Sexual morph ofetendraeahelminthicolawas introduced as hypeethogenic fungi
on Helminthosporium appendiculatuby Petch (1938jrom the UK. Our new isolateMFLU 19i
0521)is phylogenetically related tb. helminthicola(CBS 884.85) with 81% ML, 509P and
0.95 BYPP support (Fig. J0Therefore, based on phylogenaditinity, we identify our strain ak.
helminthicolaand it is reported here as a new host and geographical record.

Figure 1171 Letendraeahelminthicola(MFLUCC 19 0055 new host and geographical record).
a Colonies on PDA. b, c Myceliamassesanidehmy d ospor es. Scale bars:

LetendraeamagnoliaeN.I. de Silva, Lumyong & K.D. Hyde, sp. nov. Fig. 12

Index Fungorum number: #56134;Facesoffungi numbeEoFR)9492

Etymology i Name reflects the host genil#agnolia from which he new species was
isolated.

Holotypei MFLU 19i 0517

Endophyticin fresh leaves oMagnolia candolli Colonies on PDAflat, light brown with
velvety appearanceMycelia superficial and immersed composed of septate, branchi@d, 1l& m
wide, hyaline, with smat and thickwalled hyphaeSexual morph: sporulated on PDAscomata
150 250 um diam., brown, semmnmersed to superficial covered with mycelia, globose to
subglobose, solitary or aggregatddamatheciumnot observed.Peridium 10i 15 ¢ mwide,
composed of i/8 layers, thirwalled with equal thickness, small, flattened pseudoparenchymatous,
brown cells oftextura angularisAsci(immature ascit0i 50 x 4 7 um (X = 46 x 6 um)38i spored,
bitunicate, cylindricatlavate, slightly curved, sessilAscospored4i 16 x 2/4 um (X = 15 x 3
um), olivaceous brownellipsoidal to fusiform,straight or slightly curvedone septate acute at
both ends, thickvalledwith guttules Asexual morph: Undetermined.

Culture chareteristicsi Colonies on PDA reaching 25 mm dianretfter 7 days at 2%,
colonies circular, margin entire, flad slightly raised, denserelvety appearance, orange mycelia
and colony from above: orangeverse: orangish brown.
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Figure 121 Letendraeamagnoliag(MFLU 191 0517, holotype)a, b Colonies o PDA (upper view

and lower view). ¢ Ascomata on a pine needle. d, e Sections through ascoma. f Peridium.
g, h Immature asci stained in congo réd.AscosporesSc al e bar s: ihd,= el 0= ¢&5nd
iml=5¢e m.

Material examinedi CHINA, Yunnan Province, Xishuangbanna, healthy leaves of
Magnolia candolli (Magnoliaceae), 26 April 2017, N. I. de Silva, MT16 (MFLUT0817,
holotype, dried culture); éxype living culture, MFLUCC 190052 = KUMCC 170221.

GenBank numbers ITS: MW222160tefl: MW233021.

Notesi Letendraeamagnoliaeobtained from healthy leaves, clustered distinctly and basal
to otherLetendraeaspecies in combinedSU, SSU, ITS andefl phylogeneticanalysis with 100%
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ML, 100%MP and 1.00 BYPP support (Fig.)L@&scospores df. brasiliensisandL. cordylinicola
differ from L. magnoliaein having mucilaginous sheath while magnoliaelacks mucilaginous
sheath.Letendraea cordylinicoldas distinct ppendage at both ends wheréasnagnoliaedoes
not have appendagelsetendraeamagnoliaediffers from L. eurotioidesand L. helminthicolain
having ascospores with acute enldstendraeaeurotioidesand L. helminthicolahaveascospores
with rounded ends.

Letendraea eurotioidess saprobic fungus introduced from the USA on dead branches of
Rubi fruticosj L. cordylinicola is a saprobic or parasitic fungdgom Thailand on leaves of
Cordyline sp. (Ariyawansa et al. 2014) and. helminthicola is pathogenic faogus on
Helminthosporium appendiculatugRetch 1938).

In the current study, we introdude magnoliaeas a new species from China associated
with healthy leaves d¥lagnolia candollibased on morphology and phylogeny.

ClassSordariomycetesO.E. Erikss. &WVinka
Subclass Diaporthomycetidaé&senan. et al.
Diaporthales Nannf.

DiaporthaceaeHohn. ex Wehm.

Diaporthaceae was introduced by von Hohnel (1917) and verified by Wehmeyer (1975) to
accommodateDiaporthe and Mazzantia Castlebury et al. (2002) confirmedidporthaceae
comprised onlyDiaportheand Mazzantiabased on phylogenetic analyses of LSU rDNA sequence
data. Lamprecht et al. (2011), Voglmayr & Jaklitsch (2014) subsequently studied Diaporthaceae by
adding new genera and Maharachchikumbura et al. (26&63ed the family placement in
Diaporthales based on morphology and phylogeny. Wijayawardene et al. (2020) accepted following
15 genera: Apioporthells Apiosphaeria Chaetoconis Chiangraiomyces Diaporthe
Hyaliappendispora Leucodiaporthe Massariothea Mazzantia Ophiodiaporthe Paradiaporthe
Phaeocytostroma@haeodiaporthePustulomyceandStenocarpella

Diaporthe Nitschke

Diaporthe species are important plant pathogens, endophytes or saprobes and is typified by
D. eresNitschke (Udayanga et.€011, 2014a, Gomes et &013,Senanayake et al. 2017, 2018
Pathogenic species are responsible for severe diebacks, cankespptsablights, decay or wilts
on a broad range of economically important agricultural crops (Udayanga&26ia] Gomes etl.a
2013, Gao et al. 2017). Previousliaporthe species were largely identified based on
morphological characters and host associatidissgnayake et al. 2017a, b, Gao et al. 2017
Recently, multlocus DNA data together with morphology and ecology hbeen used for
Diaporthe species delimitation (Dissanayake et al. 2017&G40 et al. 2017Marin-Felix et al.
2019). Few species complexes have been identifi@daporthe such ad. arecae D. eresandD.
sojaebased on phylogenetic analyses (Udayaetgd 2014b, 2015, Marktelix et al. 2019).

Diaporthe apiculataY.H. Gao & L. Cai, in Gao, Liu & Cai, Systematics and Biodiversity Journal
14: 106 (2016) Fig. 14

Index Fungorum number: IF8217; Facesoffungi numbeFoF08403

See descrin in Gao et al. (2016)

Culture characteristics Colonies on PDA reaching 23 mm diameter after 7 days at 25°C,
colonies circular, margin entire, flat, velvety appearance with a thick texture, dark brown and
yellowish mycelia on pine needles, colony frombove: initially white, became brown and
yellowish; reverse: dark brown. The culture did not produce any spores even on prolonged
incubation.

Material examinedi THAILAND, Chiang Mai Province, healthy leaves d¥lagnolia
garrettii (Magnoliaceae), 14 Augu017, N. |. de Silva, GMT16, living culture, MFLUCC 118
0938,GMT23, living culture MFLUCC 180941.

GenBank numbers GMT16; ITS: MW187327GMT23;ITS: MW187328.

184



97/94| Diaporthe cytosporella FAU 461
Diaporthe chamaeropis CBS 454.81
Diaporthe ravennica MFLUCC 15-0479
93! piaporthe baccae CBS 136972
Diaporthe foeniculacea CBS 111553
Diaporthe dorycnii MFLUCC 17-1015
Diaporthe cinerascens CBS 719 96
1&)_0@_({* Diaporthe pterocarpi MFLUCC 10-0571
Diaporthe inconspicua CBS 133813
— Diaporthe cissampeli CPC 27302
33/ Diaporthe velutina LC4419
Diaporthe velutina LC4641
| Diaporthe velutina LC4421

91/88

» Diaporthe velutina LC6708
Diaporthe anacardii CBS 720.97
— Diaporthe isoberliniae CPC 22549
Diaporthe elaeagni CBS 504.72
Diaporthe stictica CBS 370 54
Diaporthe elaeagni-glabrae LC4802/CGMCC 3.18287
oy Diaporthe tectonigena MFLUCC 12 0767
Diaporthe aseana MFLUCC 12 0299a
Diaporthe xishuangbanica LC6707/CGMCC 3.18282
Diaporthe cf heveae 2 CBS 681.84
Diaporthe sp. GMT 8/MFLUCC 18-0935
Diaporthe hongkongensis CBS 115448
Diaporthe lithocarpus CGMCC 3.15175

=
o
o
=
-
o

79/76

o11100~_1°

81/ E 7
-\* Diaporthe biconispora ZJUD62

Diaporthe biconispora ZJUD60

Diaporthe biconispora ZJUD61

Diaporthe biconispora GMT 7

Diaporthe undulata LC6624

Diaporthe acutispora LC6161

Diaporthe heterophyllae CPC 26215

Diaporthe virgiliae CMW40748

Diaporthe penetriteum LC3353

Diaporthe betulae CFCC 50469

Diaporthe neilliae CBS 144.27

Diaporthe alnea CBS 146.46

Diaporthe mahothocarpus CGMCC 3.15181

Diaporthe subclavata ZJUD95

08/-| Diaporthe citrichinensis ZJUD 35

nool10q Diaporthe citrichinensis ZJUD 36

Diaporthe citrichinensis CBS 134242

Diaporthe citrichinensis ZJUD 34

ogl1on” Diaporthe oraccinii LC3166

Diaporthe oraccinii LC3296

— Diaporthe citri AR3405

100/10

/aprt e alculata LC4152

77182 | Diaporthe apiculata LC3418/CGMCC 3.17533

Diaporthe gardeniae CBS 288.56
Diaporthe charlesworthii BRIP 54884m
Diaporthe sennicola CFCC 51634

y — Diaporthe nomurai CBS 157.29

Figure 131 Phylogram generated fromaximum likelihood analysi®ased on combinetTS,
tub2, tefl and CAL sequence dat@with additional strains that closely related to newly generated
sequences and removed some distantly related sequeRetsted sequences Diaporthe were
obtained fromManawasingheet al. (2019).One hundred and sevestrans are included in the
combined gene analyses comprising 1700 characters after alignment (530 charatt&s4b0
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characters fotub2 320 characters foefl and 440 characters f@@AL). Diaporthella corylina

(CBS 121124) isused as outgroup taxomhe best RAXML tree with a final likelihood value of
27814.096708 is presented. The matrix had 1264 distinct alignment patterns, with 31.70%
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.217400, C =
0.315962, G = 0.24@¥, T = 0.226511; substitutiomtes AC = 1.078130, AG = 3.025956, AT =
1.253018, CG = 0.883162, CT = 4.360330, GT =
= 0.970320Bootstrap values for maximum likelihood and maximum parsimony equal to or greater
than 75% are placed above tiranches. The newly generated sequencemaiaated inred Type

and extype strains are ihold.

Diaporthe schoeni MFLU 15 1279
Diaporthe acericola MFLUCC 17 0956
Diaporthe novem CBS 127271
71 Diaporthe subordinaria CBS 101711
Diaporthe stewartii CBS 193.36
Diaporthe cuppatea CBS 117499
Diaporthe leucospermi CBS111980
Diaporthe serafiniae BRIP 55665a
Diaporthe beilharziae BRIP 54792
Diaporthe acaciarum CBS 138862
Diaporthe middletonii BRIP 54884e
85/87| Diaporthe sambucusii CFCC 51986
100/100" Diaporthe compactum LC3083
Diaporthe ganjae CBS 180.91
Diaporthe manihotia CBS 505 76
99/9g Diaporthe hubeiensis JZB320123
97/98|" Diaporthe hubeiensis JZB320126
91| 95981l piaporthe tectonae MFLUCC 12-0777
Diaporthe tulliensis BRIP 62248a
Diaporthe sp. IFRDCC 3015
94 Diaporthe ambigua CBS 114015
Zq; Diaporthe goulteri BRIP 55657a

100/dd/aporthe yunnanensis LC8107
80/4 Diaporthe yunnanensis LC8106

Diaporthe biguttulata ZJUD47/CGMCC3.17248
Diaporthe discoidispora ZJUD89
Diaporthe malorum CAA734
Diaporthe passiflorae CBS132527
Diaporthe oxe CBS 133186
Diaporthe paranensis CBS 133184
Diaporthe caatingaensis URM7486
Diaporthe brasiliensis CBS 133183
82/ Diaporthe litoricola GJ 242
Diaporthe crotalariae CBS 162.33
Diaporthe aspalathi CBS 117169
Diaporthe woodii CBS 558.93
Diaporthe caulivora CBS 127268
— Diaporthe rhoina CBS 146.27
Diaporthe aquatica IFRDCC 3051
Diaporthe sp. S21
Diaporthe clematidina MFLUCC 17 2060

75/- Diaporthe psoraleae-pinnatae CPC 21638
_[—_l_)iaporthe shaanxiensis CFCC 53106

Diaporthe incompleta LC6754/ CGMCC 3.18288
Diaporthella corylina CBS 121124

98/85

0.1

Figure 137 Continued.
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Figure 141 Diaportheapiculata(MFLUCC 18 0938 new host record). a Upper view of culture
on PDA bMyceliaon PDA. ¢ Mycela massewith chlamydospores Scal e bars: ¢ =

Notesi Diaporthe apiculatawas introduced by Gao et al. (2016) from healthy leaves of
Camellia sinensisn Jiangxi Province, China and was also recorded as a pathogen on diseased
leaves ofC. sinensisTwo new isolates d5MT16 and GMT23 share a close phylogenetic affinity
to extype of D. apiculata(LC 3418) in the present combiné&BS, tub2 tefl and CAL gene data
analyses. This species has not been reported from the plant FAagholiaceaeKarr & Rossman
2021 and here wenpvide the first association of this species with plant Mzsjnolia

Diaporthe biconispora. Huang, K.D. Hyde & Hong Y. Li, Fungal Biology 119(5): 338 (2015)
Fig. 15

Index Fungorum number: 820578;Facesoffungi numbeFoF08406

See dscription inHuanget al. (2015)

Culture characteristics Colonies on PDA reaching 28m diameter after 7 days at°Zh
colonies circular, margin entire, flat, velvety appearance, white and light brown mycelia, elevated
mycelia massepgcnidialike strudures), colony from above: white and light broweaverse: dark
brown. The culture did not produce any spores even on prolonged incubation.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavddagnolia
candolli (Magnoliaceae), 26 A 2017, N. |. de SilvaS13 (MFLU 2@ 0590, dried culture); living
culture, MFLUCC 190104 = KUMCC 170238.

GenBank numbers ITS: MW192407 tub2 MW233024, CAL: MW294201.

Notesi A new isolate (S13¢lustered wittDiaporthe biconispordex-type; ZJUD62 ad two
other strains; ZJUD60 and ZJUD61) with 100% ML and 100% MP support (FigHuidhg et al.
(2015) introduced endophytid. biconisporafrom the symptomless branch @itrus grandisin
Fujian Province, China. And alsb, biconisporarecorded fronsymptomless branch dfortunella
margaritain Guangxi Province, ChinaHUang et al. 2015). The current collection of endophytes
revealedD. biconisporaassociated witlealthy leaves oMagnolia candolliin Yunnan Province
China and omM. garrettii Chiang Mai Province, Thailand.

Figure 157 Diaporthebiconispora(MFLUCC 191 0104 new host record). a Upper view of culture
on PDA b Myceliaon PDA.c Mycelia masses with chlamydospares Scal e bars: ¢ =
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Diaporthe chinensid\.l. de Silva, Lumyong & K.D. Hyde, sp. nov. Fig. 16

Index Fungorum number: $56135;Facesoffungi number: FOB493

Etymologyi Referring to the country where the specimen was collected, China.

Holotypei MFLU 20i 0587

Endophyticin fresh leaves ofMagnolia candolli Colonies on PDAflat, white, felted
appearanceMycelia superficial and immersed composed of septate, branchéd, 2c m wi d e,
hyaline, with smooth and thiekalled hyphaeSexual morph: Undetermed. Asexual morph:
conidial masses with mycelia in culture on PD2onidiophoresl2i 15x 23 um (X = 13 x 2.6
pm), hyaline, cylindrical, straight or slightly curve@onidiogenous cellsiot observedAlpha
conidia 10i14 x 3i6 um (x = 12 x 5 pum),hyaline, tisiform, both ends obtuse with single
guttulate Beta conidianot observed.

Culture characteristics Colonies on PDA reaching 28m diameter after 7 days at°Zh
colonies circular, margin entire, flat, felted appearance, white mycelia, colony from aljotes:
reversecream

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavadagjnolia
candolli (Magnoliaceae), 26 April 2017, N. I. de Silva S10 (MFLUi @887, holotype, dried
culture); living culture, MFLUCC 10101 = KUMCC 170235

Additional materialsi CHINA, Yunnan Province, Xishuangbanna, healthy leaves of
Magnolia candolli(Magnoliaceae), 26 April 2017, N. I. de SiV&a16, living culture MFLUCC
1910106 =KUMCC 171 0241.

GenBank number$ (S10); ITS: MW187324fub2 MW245013,tefl: MW205017, CAL:
MW294199,(S16; ITS: MW187325tub2 MW245014 tefl: MW219603, CAL: MW294200.

Figure 167 DiaporthechinensigMFLU 20i 0587). a Upper view of culturen PDA b, cMycelia
on PDA d, e Mycelia masses and chlamydospores. f Conidth mycelium Scale bars:id = 20
e m.

Notesi Based on combined mulgjene phylogenetic analysiBjaporthe chinensislustered
separately, sister 0. yunnanensisvith 92% ML and 95% MP support (Fig. 13lpha conidia of
D. chinensig10i 14 x 3i 6 um) are larger than those Bf yunnanensig3i 6.5 x 1 2.5 um) Gaoet
al. 2017).Diaporthe chinensiscan also be distinguished from the-tgge of D. yunnanensigLC
6168) considering base pair differences of I®2 tefland CAL 13/490 = 2.65% in ITS, 14/397
= 3.52% intub2 13/293= 4.43% intefl, 12/410 = 2.92% in CALDiaporthe yunnanensiwas
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isolated from healthy leaves Gfoffeasp. inXishuangbanna, Yunnan Province, ChitGaget al.
2017). Diaporthe chinensisfound to associate witlhealthy leaves ofMagnolia candolli in
Xishuangbanna, Yunnan Province, Chifiherefore, herein wentroduceD. chinensisas a new
species from China associated with healthy leave$lotandolli based on morphology and

phylogeny.

Diaporthe velutinaY.H. Gao & L. Cai, IMA Fungus 8(1): 178 (2017) Fig. 17

Index Fungorum nundy: IRB20684;Facesoffungi numbeFEoF)9441

See description iGaoet al. (2017)

Culture characteristics Colonies on PDA reaching 22 mm dieter after 7 days at 26,
colonies circular, margin entire, flat, felted appeas white and yellowish mycelia, colony from
above: white and yellowish; reverse: browrhe culture did not produce any spores even on
prolonged incubation.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavddagnolia
candolli (Magnoliaceae), 26 April 2017, N. I. de SivslT8 (MFLU 190513, dried culture);
living culture, MFLUCC 190050 = KUMCC 170214.

GenBank numbers ITS: MW187323tub2 MW233022 tefl: MW182425.

Notesi Pathogeni®iaporthe velutinawas introduced from dissed leaves dfleolitseasp.
in Jiangxi Province, ChingG@aoet al. 2017)Gaoet al. (2017) additionally reported pathogebic
velutinafrom diseased leaves Gfallerya cinereaand Camellia sinensign China. An endophytic
strain also recovered from htat leaves ofC. sinensisn Xishuangbanna, Yunnan Province, China
(Gaoet al. 2017). A new endophytic strain, MT8 clustevath D. velutinawith 100% ML and
100% MP support in the combind@S, tub2, tefl and CAL phylogeny (Fig. 13). Therefore, we
consicer this is the first record of endophyfic velutinafrom healthy leaves dflagnolia candolli

Figure 177 Diaporthevelutina(MFLUCC 19 005Q new host record). a Upper view of cultame
PDA. bMyceliaonPDA ¢ Myceli a masses. Scale bars: ¢ =

Diaporthesp. 1 Fig. 18

Endophyticin fresh leaves ofMagnolia candolli. Colonies on PDAflat, brown felted
appearanceMycelia superficial and immersed composed of septate, branché&d, 2e m wi d e,
hyaline and light brown with smooth anddk-walled hyphaeConidiawere not observed. Some
thick-walled, light brown, ovoid, 2-septate, chlamydospali&e structures, embedded in hyphae
were observed.

Culture characteristics Colonies on PDA reaching 2Bm diameter after 7 days at°Z5
colonies circular, margin entire, flat, velvety appearance, light brown mycelia and white aerial
mycelia and colony from abovkght brown;reverse: dark brown.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavedaijnolia
candolli (Magnoliaceae), 26 April 2017, N. I. de SiMal1l (MFLU 2@ 0588, dried culture); living
culture, MFLUCC 190102 = KUMCC 170236.

GenBank numbersi ITS: MW192408, tub2 MW233023, tefl: MW173088, CAL:
MW294202.
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Notesi Based on combined mulglene phylogenetianalysis, the new isolate (S11) clustered
separately, sister tDiaporthe hongkongensiand D. lithocarpuswith 96% ML and 100% MP
support (Fig. 13)This new isolate did not sporulate in culture. Therefore it was not possible to
observe conidial characte The extype of D. hongkongensi§CBS 115448) was isolated on fruits
of Dichroa febrifugain Hong Kong (Gomes et al. 2013). Thetgpe ofD. lithocarpus(CGMCC
3.15175) was isolated from leaf spotsLithocarpus glabran Zhejiang Province, China (Ga
al. 2014). The new isolate (S11) found to associate etdthy leaves oMagnolia candolliin
Xishuangbanna, Yunnan Province, China. The new isdhdt&)(might be a distinct taxon based on
our phylogenetic analyses and host association. Howexedo not propose a new species of
Diaporthehere, as we were unable to observe complete morphology of the fungus.

Figure 181 Diaporthesp. 1 (MFLU20i 0588. a Upper view of culturen PDA b, cMycelium on
PDA. di f Mycelia masses ancthlamydospordike structures Scal e bars: d = 20

SubclassHypocreomycetidaeO.E. Erikss. & Winka
GlomerellalesChadef. ex Re’blova” et al.
Glomerellaceaelocq.

Glomerellaceae (Glomerellales, Sordariomycetes), consists of the sole member of
Colletotrichum(Jayawardea et al. 2016, Hyde et al. 2020b). Species of this genus are important
pathogens; some are endophytes as well as saprobes (Hyde et al. 2014, Jayawardena et al. 2016).

ColletotrichumCorda

Colletotrichumis one of the major economically important planthogenic genera with
worldwide distribution and studies revealed that these pathogens may exhibit as saprophytic or
endophytic lifestyles in nature (Damm et al. 2012, Gautam 2014, Jayawardena et al. 2016).
Pathogenic species infect plants using differeethods for invading host tissue, ranging from
intracellular hemibiotrophic to subcuticular intramural necrotrophy (Gaug0h4) Index
Fungorum (2021) lists ®species epithets f@olletotrichum

Multigene phylogenetic analyses detected new speciesemadal species complexes in this

genus (Cannon et al. 2012, Jayawardena et al. 2016, 2020). Recent studies used phylogenetic
analysis based on concatenated genes for species delimitation within the genus (Jayawardena et al.
2016). Jayawardena et al. (202@entified 14 species complexes @olletotrichumand 20
singleton species. The gloeosporioides species complex mainly consists of plant pathogens (Weir et

190



al. 2012), but some species were isolated as endoph@eser{dophytica C. fructicola,
C. gloeogporioideg (Promputtha et al. 2005, Prihastuti et al. 2009, Liu et al. 2015a, Jayawardena et
al. 2016, 2020Ma et al 2018

Colletotrichum fructico MFLU
Colletotrichum fructicola ICMP 18581
Colletotrichum fructicola ICMP 12568
Colletotrichum fructicola CBS 125397
Colletotrichum fructicola ICMP 18727
Colletotrichum chrysophillum URM 7368
Colletotrichum nupharicola CBS 470.96
Colletotrichum viniferum GZAAS 5.08601
Colletotrichum perseae GA100
78/78/1.08] C i icola MFLUCC 17-0571
icola MFLUCC 18-0118

Coll ichum y ICMP 17673

Colletotrichum aeschynomenes COUFAL0174
Colletotrichum tropicale CBS 124949

C ichum mak 1se CBS 143664a

Colletotrichum conoides CAUG17

Colletotrichum hebeiense MFLUCC 13-0726

Colletotrichum aenigma ICMP 18608

Colletotrichum alienum ICMP 12071

Colletotrichum hystricis CPC 28153

Colletotrichum musae CBS116870

Colletotrichum artocarpicola MFLUCC 18-1167

C ichum endophytica MFLUCC 13-0418

C ichum tai CBS 143666

Colletotrichum salsolae ICMP 19051

Ci ichum q landi ICMP 1778

Colletotrichum asianum ICMP 18580 Colletotrichum

Colletotrichum siamense MFLU 09-0230 P
Colletotrichum gloeosporioides CBS 112999 gloeosporioides
Colletotrichum gloeosporioides ICMP 12938 complex
Colletotrichum gloeosporioides ICMP 12939

99/98/1 |

100/100/1.00~_

100/98/1

9819810 Coyletotrichum gloeosporioides ICMP 18694
1001100194 ¢ opetotrichum i ICMP 12066
Colletotrichum

Colletotri im helleniense CPC 26844
Colletotrichum cigarro ICMP 18539
Colletotrichum kahawae ICMP 17816
Colletotrichum fructivorum CBS 133125
Colletotrichum rhexiae CBS 133134
C ichum jiangxi CGMCC 3.17363
Colletotrichum wuxiense CGMCC 3.17894
Colletotrichum camelliae CGMCC 3.14925
Coll ichum peratum CBS 133122
Colletotrichum clidemiae ICMP 18658
Colletotrichum psidii CBS 145.29
6 ichum cordylinicola ICMP 18579
Coll ich yzygicola DNCL021
Colletotrichum aericola CGMCC 3.19667
Colletotrichum aotearoa ICMP 18537
100/100/1 0q Colle ichum cobbittiense BRIP66219a
Colletotrichum ti ICMP 4832
of C ichum yulong CFCC 50818
Colletotrichum yulongense CFCC 50819
s Colletotrichum henanense LF25
Colletotrichum henanense CGMCC 3.17354

Colletotrichum

93/94/1.00~—f—]

95/100/1.00 |
N

/78/-~8

=

ricola MFLU 15-0689
Colletotrichum horii C1180 1

Coll P la MFLUCC 18-1602
76/83/0.93- Colletotrichum theobromicola CBS 124945
100/99/L08 eofetotrichum grevilleae CBS132879
10A00ILP0 L copretotrichum grossum CAUGT

* C ichum changpengensis MFLUCC 15-0022
Coll ichum horrhoeae BRIP 45094
Colletotrichum proteae CBS132882 Y

Colletotrichum alatae ICMP 17919

C ichum pyrifoliae CGMCC 3.18902
Colletotrichum acidae MFLUCC 17-2659
Colletotrichum fusiforme MFLU 13-0291

Coll ichum cur IMI 288937
C ichum tr CBS 151.35
C ichum jasminig CGMCC LLTX 01

_.umu_og_:f‘ ichum bonil CBS 123755
Colletotrichum brasiliense CBS 128501
40.0

Figure 197 Phylogram generated froomaximum parsimony analysisased on combinell'S,
GAPDH, CHS, ACT andtub2 sequence data.Related sequences ofolletotrichum

(C. gloeosporioidesomplex) were obtained frodayawardenat al. (2020). Seventy eight strains

are included in the combined gene analyses comprising 1760 characters after alignment (500
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characters folTS, 250 charaters forGAPDH, 280 characters faCHS, 250 characters foACT

and 480 characters foub2). ColletotrichumboninensgCBS 123755) andC. brasilliense(CBS

128501) areused as outgroup taxdhe best RAXML tree with a final likelihood value ef
13102.99269 is presented. The matrix had 1042 distinct alignment patterns, with 20.67%
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.2294009,
C =0.295382, G = 0.243801, T = 0.231407; substitution rates AC = 1.015583, AG =1B9234
=1.312931, CG =0.864260, CT = 4.263907, GT = 1.000gathma distribution shape parameter

U = 1. Bootstrapivalues for maximum parsimony, maximum likelihood equal to or greater
than 75% and Bayesian posterior probabilities equal or greater than 0.95 are placed above the
branches. The newly generatedwences are indicatediad Type and extype strains are ibold.

ColletotrichumchiangmaienseN.l. de Silva, Lumyong & K.D. Hyde, sp. nov. Fig. 20

Index Fungorum number: 856379 Facesoffungi number: FOB494

Etymology i Referring to the locabn where the fungus was discovered, Chiang Mai
Province Thailand.

Holotypei MFLU 20i 0604

Endophyticin fresh leaves oMagnolia garrettii. Colonies on water agar (WAfjat, white,
velvety appearanceéMycelia superficial and immersed composed of septatanched, 3 &€ m
wide, hyaline and light brown with smooth and thigklled hyphaeSexual morph: Undetermined.
Asexual morph: acervulus with conidial masses and mycelia in culture orCéAdiophoresnot
observed.Conidiogenous cell2i4 x 1’2 ym (X = 3 x 1.4 um), hyaline, short, cylindrical or
ampulliform, formed directly from vegetative hyph&onidia4i7 x 23.5um (X =5 x 2 um),
hyaline, fusiform, ellipsoidal to cylindrical with one end slightly acute when immature state, both
ends obtuse when magu

Culture characteristicé Colonies on WA reaching 2hhm diameter after 7 days at°Zh
colonies circularmargin entire, flat, velvety appearance, white aerial mycelia and colony from
above:white; reverse: cream.

Material examinedi THAILAND, Chiang Mai Province, healthy leaves dflagnolia
garrettii (Magnoliaceae), 14 August 2017, N. |. de Si@MT30 (MFLU 20 0604, holotype, dried
culture); extype living culture MFLUCC 18 0945

GenBank numbers | T $34W346499 GAPDH: MW548592 CHS MW623653 ACT:
MW655578.

Notesi Colletotrichum chiangmaiens§GMT30) has a close phylogenetic affinity @
henanensandC. yulongensand clustered separately to those two sister taxa with 65% MP, 78%
ML and 0.79 BYPP support (Fig. 19). Conidia@fchiangmaiensd4i 7 x 2 3.5 um is smaller
than those o€. henanensg¢8i 17 x 35.5um) (Liu et al. 2015a) an@. yulongensé 117 13 1 47
um) (Wang et al. 2019).

In a BLASTn search of GenBank, the ITS sequence had 100% similarly s@amense
(bl20), the GAPDH sequencénad 98% similarity toC. camelliae(MZ 12), the CHS had 100%
similarity to C. camelliae (FWY41) and theACT sequence had 93% similarity © aotearoa
(BM2). Comparison of nucleotides differences betwé&znchiangmaienseand C. henanense
reveals 3/480 =.62% in ITS, 6/220 = 2.72% iGAPDH, 10/220 = 4.54% in ACT. CHS sequence
data is not available foC. henanense Comparison of nucleotides differences betwéan
chiangmaiensandC. yulongenseeveals 5/480 = 1.04% in ITS, 11/200 = 5.5%5APDH, 6/222
=2.7% in CHS, 11/198 = 5.5% in ACT. A PHI test revealed no significant recombination event
amongC. chiangmaiensand its closely related taxa (Fig. 21).

Colletotrichum henanenseas isolated fronCamellia sinensisn China (iu et al. 2015a)
andC. yulongensefrom healthy leaves dfaccinium dunalianumear. urophyllumin China (Wang
et al. 2019). There is &@olletotrichumspecies isolated from leaves lagnolia grandiflorain
Portugal named &8. magnoliae Conidia ofC. magnoliae(15 181 51 6(Sabaarylo 1931) are
larger than those of. chiangmaienseln this study,C. chiangmaienses introduced as a novel
taxon based on morphology and phylogeny.
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Figure 201 Colletotrichumchiangmaiens€MFLU 20i 0604, holotype a, b Mycelia on WA.
¢ Mycelia. d Developing conidiai g Conidia. Scale barsig = 5 & m.

Colletotrichum chaingmaiense
MFLUCC 18-0945

Colletotrichum yulongense

CFCC 50818
Colletotrichum aotearoa

ICMP 18537
Colletotrichum henanense
CGMCC 3.17354

Colletotrichum ti
ICMP 4832

ow=1.0

0.01

Figure 211 The splits graph from the pairwise homoplasy index (PHI) test generated from the
concatenated gene set @S, GAPDH, CHS, ACT andub2 sequence data of closely reld

species ofColletotrichumusing both LogDet transformation and splits decomposition. PHI test
result (dw) < 0.05 indicates significant recao
this study is ired

Colletotrichum fructicolaPrihast, L. Cai & K.D. Hyde, Fungal Diversity 39: 96 (2009)
Fig. 22
Index Fungorum number: 3#25409;Facesoffungi numbeFEoF)6767
Endophyticin fresh leaves oMagnolia candolli Colonies on PDAflat, brown velvety
appearanceavith white aerialmycelia Mycelia superficial and immersed composed of septate,
branched,2ZZ e m wi de, hyaline and | mwglld hyphaessexoal wi t h
morph: black conidial masseon pine needleConidiophoresmicronematous, inconspicuaus
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Conidiogenous cell§i 8 x 2i 3 um (X = 7 x 2.3um), hyaline, cylindrical, formed diregtifrom
vegetative hyphaeConidia 10i 13 x 4i 6 um (X = 12 x 5 um), hyaline,cylindrical, the apex and
base rounded, straight, aseptate, sniawdiied. Sexual morphAscomatablack,semiimmersed to
superficial covered with mycelia, globose to subglobodé@aspor aggregatedisci60i 80 x G 10
pm (X = 72 x 8 um), hyaline, 8spored, unitunicate, cylindricatylindricali clavate, slightly
curved, sessiléAscospored 5 20 x 35 um (X = 17 x 4um), hyaling fusiform, straight or slightly
curved obtuse to soewhat acute or acute both esdhooth walled

Culture characteristics Colonies on PDA reaching 28m diameter after 7 days at°Zh
colonies circularmargin entire, flat, velvety appearance, white aerial mycelia and colony from
above:brown reverse: ,eam.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavadagjnolia
candolli (Magnoliaceae), 26 April 2017, N. I. de Siv&220 (MFLU 200602, dried culture);
living culture, MFLUCC 190118 = KUMCC 170254, S20, living culture MFLUCC 19i 0110),
THAILAND, Chiang Mai Province, healthy leaves d¥lagnolia garrettii (Magnoliaceae), 14
August 2017, N. I. de Siv&MT26.

GenBank number$ ( S 2 2185) MW346500, GAPDH:MW459185 CHS: MW560178
ACT: MW652293 (S20); ITS: MW346501, GAPDHMW459186 CHS: MW560177 ACT:
MW652292 (GMT 26); ITS: MW346502, GAPDHWW465945 CHS:MW560179

Figure 2271 Colletotrichumfructicola (MFLUCC 190118, new host and geographical record).

a, bConidial masses and ascomatapine needlec Mycelia. d Cordiogenus cellsvith conidia

ech Coni di a. i, Asci . k, Th AstOspmres, pcal ¢
e m.

Notes T Phylogenetic analyses of a concatenat€8, GAPDH, CHS, ACT andub2
sequence data showed that our strains (S320 and GMT26) group together with fructicola
(Fig. 19). The new isolate (S220) shares similar morphology with the typefafcticola (MFLU
09i 0228) in having hyaline, cylindrical conidia with obtuse to slightly rounded ends and hyaline,
slightly aurved to curved ascospores with obtuse to slightly rounded ends (Prihastuti et al. 2009).
Conidia of new isolate (S220)Zi 14 x 45 um) andthe typeC. fructicola (9.7114x 3i4 . 3 & m)
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have overlapping size range (Prihastuti et al. 2009). Ascospores of new isolate {SPPOX(I 5

pum) are slightly larger thathme typeC. fructicola(9114x3i4 e m) ( Pri hastuti et
of C. fructicola was introduced on berries @foffea arabicain Chiang Mai Province, Thailand
(Prihastuti et al. 2009)Colletotrichum fructicolawas isolated as endophytes and saprobes from
Coffea arabica(Prihastuti et al. 2009)Colletotrichum fructicolahas a wide host range and
geographical distbution includingArachissp. Fabaceag Citrus bergamia(Rutaceagin China;
Cymbopogon citratePoaceagin Thailand;Dioscorea alatan Nigeria,Ficussp. Dioscoreacege

in Germany, Fragariaxananassa (Rosacede in Canada and the USALimonium sp.
(Plumbaginacegein Israel, Malus domestica(Rosaceae in Australia, Brazil and Uruguay;
Mangifera indica(Anacardiacegein India and BrazilPersea american@_auraceagin Australig
Pyrus pyrifolia(Rosaceadein Japan,Theobroma caca@Malvaceag and Tetragastris panamensis
(Burseracegein PanamaPennisetum purpureurfPoaceagin Thailand; andCamellia sinensis
(Wang et al. 2016), Rubugaucus(RosaceaeandVitis vinifera(Vitacea@ in China (Jayawardena

et al. 2016). In this study, we report an iselassociate with healthy leaves\dignoliagarrettii in
Chiang Mai Province, Thailand. Furthermore, we identified two isolate€. dfucticola and
reported its occurrence associate with healthy leav@&8agholia candolliin Yunnan, China, for
the firsttime.

ColletotrichumgloeosporioidegPenz.) Penz. & Sacc., Atti Reale Iigeneto di Scienze, Lettere ed
arti. Series, 2: 670. 1884

Index Fungorum number: 158410;Facesoffungi number: FOB424

Seedescription inWeir et al. (2012)

Culture charactesticsi Colonies on PDA reaching 2m diameter after 7 days at°Z5
colonies circularmargin entire, flat, velvety appearance, white aerial mycelia and colony from
above: white; reverse: creamThe culture did not produce any spores even on prolonged
incubation.

Materialexamined® CHINA, Yunnan Province, Xishuangbanna, healthy leavedaijnolia
candolli (Magnoliaceae), 26 April 2017, N. I. de Silva, S14, living culture, MFLUCD0195 =
KUMCC 17 0239.

GenBank number$§ ITS: MW346486, GAPDH:MW512652 CHS: MW602917 ACT.:
MW652296

Notesi Multigene phylogenetic analyses show that the new strain S14 is sister t0 tiyygeex
of Colletotrichum gloeosporioides(CBS 112999) with 100% MP, 100% ML and 1.00 BYPP
support (Fig. 19)Colletotrichumgloeosporioidedas reported from different geographical regions
and various host plants, i.e. @itrus sinensisex-epitype culture ofC. gloeosporioides CBS
112999) in ltaly, orCarya illinoinensisn Australia, onCitrus sp., onFicussp. in New Zealand, on
Mangiferaindica in South Africa, onPueraria lobata on Citrus sp. onVitis viniferain the USA
(Weir et al. 2012).Colletotrichum gloeosporioideswas recorded fromMagnolia lilifera in
Thailand as endophytic lifestyle (Promputtha et al. 2005). In addi@orgloeosporioidesvas
recorded onMagnolia denudatan China, M. grandiflora in India, North CarolinaMagnolia
officinalis var. biloba in China andviagnoliasp. in PolandFarr & Rossman 2031 Therefore, we
identify S14 a<C. gloeosporioidedased on phylogs and our isolate is introduced here as a new
endophytic host record froM. candollicollected in China.

Colletotrichumxishuangbannaens@.l. de Silva, Lumyong & K.D. Hyde, sp. nov. Fig. 23

Index Fungorum number: $56380;Facesoffungi number: FOB495

Etymology1 Referring to the location where the fungus was discovexeshuangbanna,
Yunnan ProvinceChina.

Holotypei MFLU 20i 0593

Endophyticin fresh leaves oMagnolia candolli Colonies on PDAslightly raised cream
mycelia. Mycelia superficialand immersed composed of septate, branch&tl, 2e m wi d e, hy
and light brown with smooth and thiskalled hyphae Sexual morph: Undetermined. Asexual
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morph: coelomycetous, conidial masses with mycelia in culture on RIpAidiophoresnot
observedConidiogenous celld5'18 x 1.52 um (X = 16 x 1.7 um)hyaline, cylindrical, smooth
walled. Conidia9i112 x 34 um (x = 11 x 3.5 um), hyaline, cylindrical with the apex and base
rounded Appressorianot observed.

Culture characteristics Colonies on PDA reaahg 27 mm diameter after 7 days at°Zh
colonies circularmargin undulate, slightly raised, velvety appearance, cream aerial mycelia and
colony from abovelight brown;reverse: brown.

Material examined CHINA, Yunnan Province, Xishuangbanna, healteavies oMagnolia
candolli (Magnoliaceae), 26 April 2017, N. |. de Siv&17 (MFLU 2G 0593, holotype, dried
culture); extype living culture MFLUCC 19 0107 =KUMCC 17 0242.

Additional materials i CHINA, Yunnan Province, Xishuangbanna, healthy leaves of
Magnolia candolli(Magnoliaceae), 26 April 2017, N. I. de Sil¥d18, living culture MFLUCC
19/ 0116.

GenBank number$ (S17); ITS: MW346469, GAPDH:MW537586 CHS: MW660832
ACT: MW652294, (S118); ITS: MW346470, GAPDHMW537587 CHS: MW660833 ACT:
MW652295

Notesi Colletotrichumxishuangbannaenselustered closely related 6. aeschynomenes
with 40% MP, 25% ML, 0.83 BYPP support (Fig. 19). Morphologically xishuangbannaense
differs from C. aeschynomends having small conidiaColletotrichumaeschynomneshas 1420
X 4i5 um conidia (Weir et al. 2012) and. xishuangbannaenskas9i 12 x 34 um conidia.
Colletotrichum magnoliagvas isolated from leaves dagnolia grandiflorain Portugal (Saccardo
1931). Conidia ofC. magnoliae (151 18 | 571 6 (S&roajdo 1931) are larger thah
xishuangbannaense

Figure 237 Colletotrichumxishuangbannaeng®FLU 20i 0593, holotypg a Colonies on PDA.
b Conidial masses. ¢ Mycelia and conidial masses. d Conidiogenuwitkeltonidia e f Condia.
Scal e barsif & 4056 me m, d

In a BLASTn search of GenBank, the ITS sequence had 100% similarly aenigma
(GQH124), theGAPDH sequence had 98% similarity €@ fructicola (TSI B173), theCHS had
98% similarity toC. siamensgccmi3) and he ACT sequence had 99% similarity @ siamense
(LC0537). Comparison of nucleotides differences betw@exishuangbannaensand the exype
C. aeschynomend$CMP 17673 reveals 3/480 = 0.62% in ITS, 5/220 = 2.27%5APDH, 5/250
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= 2% in CHS and 4/230 £.73% ACT. A PHI test revealed no significant recombination event
amongC. xishuangbannaensand its closely related taxa (Fig. 2€plletotrichumaeschynomenes
was isolated as a pathogen of stem lesion fAgseachynomene virginida the USA (Weir et al.
2012). In this study, we introduc® xishuangbannaensas a novel taxon based on phylogeny and
morphology.

Colletotrichum pandanicola
MFLUCC 17-0571

Colletotrichum tropicale
Colletotrichum aeschynomenes CBS 124949

ICMP 17673

— Colletotrichum xishuangbannaense
L MFLUCC 19-0107 Ow= 033

Figure 2471 The splits graph from the pairwise homoplasy index (PHI) test generated from the
concatenated gene set @S, GAPDH, CHS, ACT andub2 sequence data of closely related
species ofColletotrichumusing both LogDet transformation and splits decomposition. PHI test
result (Ow) < 0.05 indicates significant reco
this study is ired

Colletotrichumkarsti You L. Yang, Zuo Y. Liu, K.D. Hyde & L. Ja [karstiid 6, Cr ypt ogat
Mycology 32(3): 241 (2011) Fig. 26

Index Fungorum number: IF581687acesoffungi numbeEoFR)9442

Endophyticin fresh leaves oMagnolia candolli Colonies on PDAslightly raised, cream,
light brown mycelia.Mycelia superficial and immersed composed of septate, branchi&d, 2 m
wide, hyaline and light brown with smooth and thigklled hyphae. Sexual morph: Undetermined.
Asexual morph: dark brown conidial masses on PO#nidiophoresot observedConidiogenous
cellsinconspicuousConidia20i 22 x 57 pym (X = 21 x 6 um), hy#ne, cylindrical, the apex and
base obtuse, straight and or slightly curved, aseptate, stwatidfd with small guttules.

Culture characteristics Coelomycetous with acervuli in cultur€olonies on PDA reaching
36 mm diameter after 7 days at°Z5 colonies circular, margin entire, slightly raised, cream and
light brown mycelia, colony from above: cream, reverse: light brown.

Material examinedi THAILAND, Chiang Mai Province, healthy leaves dflagnolia
garrettii (Magnoliaceae), 14 August 2017, N. I. dé&v& GMT20, living culture, MFLUCC 18
0939 GMTS5, living culture, MFLUCC 1810934 CHINA, Yunnan Province, Xishuangbanna,
healthy leaves oMagnolia candolli(Magnoliaceae), 26 April 2017, N. I. de Silva, MT9, living
culture, KUMCC 170215.

GenBank numbers (GMT20); ITS: MW346472, GAPDH: MW452329, CHS: MW631937,
ACT: MW664999 (GMT5); ITS: MW346471, GAPDH: MW452328, CHS: MW631936, ACT:
MW664998 tub2 MW727264 (MT9); ITS: MW346473, GAPDH: MW452330.

Notes T Colletotrichum karsti was introduced by Yang et.a(2011) associate with
anthracnose lesions on leavesvaindasp. in China. The new collection differs from the holotype
(GZAAS 090006), in having larger (B2 x 57 um) conidia.Colletotrichumkarstihas 12.519.5
x 6/ 8.5 umconidia (Yang et al. 2011 olletotrichumkarsti has a wide host species range from
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Orchidaceae as a pathogen causing dark brown to black, ellipsoid lesions on leAuasdofa
graminifolia, Calanthe argentegtriata, Eria Coronariaand also isolated as an endophyte of roots
of Pleione bulbocodioidefrang et al. 2011). The new collection is reported as a new host record
of C. karstiassociated withealthy leaves dflagnolia candolliiMagnoliaceae) for the first time.

Colletotrichum karsti GMT 20/MFLUCC 18-0939
Colletotrichum karsti CBS 129833
Colletotrichum karsti CORCG6
86/98/1.0Q° Colletotrichum karsti CBS 124969
Colletotrichum karsti C 9/KUMCC 17-0215
Colletotrichum karstii CBS 110779
Colletotrichum karstii CBS 126532
100/100/1.00° Colletotrichum camelliae-japonicae CGMCC 3.18118

sgmingy( | Colletotrichum citricola CBS 134228
Colletotrichum phyllanthi CBS 175.67
— Colletotrichum annellatum CBS 129826
LColletotrichum petchii CBS 378.94

Colletotrichum feijoicola CBS 144633
LColletotrichum boninense CBS 123755

Colletotrichum doitungense MFLUCC 14-0128
Colletotrichum torulosum CBS 128544
Colletotrichum cymbidiicola IMI 347923  C. boninense
Colletotrichum oncidii CBS 129828 s e
Colletotrichum beeveri CBS 128527
Colletotrichum colombiense CBS 129818
Colletotrichum brassicicola CBS 101059
— Colletotrichum watphraense MFLUCC 14-0123
92/99/1.00 Colletotrichum limonicola CBS 142410
99/10071.00 450/100/1.00 ' Colletotrichum novae-zelandiae CBS 128505
— Colletotrichum catinaense CBS 142417
97/100/1 .O%T Colletotrichum condaoense CBS 134299
100/100/1.00 92/87/0.99 ~ Colletotrichum parsonsiae CBS 128525
100/10Q0/1 Colletotrichum brasiliense CBS 128501
Colletotrichum hippeastri CBS 125376

10c,/_1,Qg/_1_:Q?j Colletotrichum constrictum CBS 128504
Colletotrichum dacrycarpi CBS 130241 A

93/98/1 (ﬁ Colletotrichum karsti GMTEIMFLUCC 13'093‘ A

75/75/1.00

76/-
99/100/11.00~_|
85/87/1.00

|:Colletotrichum proteae CBS 132882
Colletotrichum gloeosporioides CBS 112999

40.0

Figure 257 Phylogram generated froomaximum parsimony aigsis based on combinetl'S,

GAPDH, CHS, ACT andub2 sequence datd®Related sequences Gf boninensecomplex were
obtained fromJayawardenat al. (2020). Thirty four strains are included in the combined gene
analyses comprising 1810 characters aftegnatient (540 characters f6fS, 250 characters for
GAPDH, 270 characters foCHS 260 characters foACT and 490 characters foitub2).
Colletotrichum gloeosporioideg$CBS 112999) an€. proteae(CBS 132882) aresed as outgroup
taxa.The best RAXML tree wih a final likelihood value 0f8649.542487 is presented. The matrix

had 715 distinct alignment patterns, with 11.03% undetermined characters or gaps. Estimated base
frequencies were as follows: A = 0.227512, C = 0.297420, G = 0.250297, T = 0.224771;
substtution rates AC = 1.332056, AG = 3.193250, AT = 1.057960, CG = 0.931964, CT =

4. 681567, GT = 1.000000; gamma dBoststrapividuedforon s
maximum parsimony and maximum likelihood equal to or greater than 75% and Bapestiamor
probabil i {PP)eas pl&aed GboBe5the branches. The newly generated sequences are

indicated inred Type and extype strains are ihold.
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Figure 261 Colletotrichumkarsti (MFLUCC 18 0939, new host record). @onidial massesn
PDA. b Mycelia and conidia.ie Conidia. Scale barb:=10 ¢ fe,=5& m.

SubclassXylariomycetidae O.E. Erikss. & Winka
AmphisphaerialesD. Hawksw. & O.E. Erikss.
Sporocadaceaé€orda

Sporocadaceaeas introduced by Corda (1842) with the type gespisrocadis Members of
Sporocadaceae are appendaged coelomycetes and they exhibit as endophytes, plant pathogens o
saprobes in a wide range of host plants (Liu et al. 2019). Sporocadaceae mostly consists of asexual
morph genera with acervular coelomycetes withesyglages (Jaklitsch et al. 2016, Liu et al. 2019).
Liu et al. (2019) showed that Sporocadaceae as adefiled family in the Xylariales and
identified 30 genera based on phylogenetic analyses and morphological comparison. Hyde et al.
(2020b) accepted 3genera in the family.

NeopestalotiopsiMaharachch., K.D. Hyde & Crous

Neopestalotiopsisvas introduced by Maharachchikumbura et al. (2014b). They are plant
pathogenic, saprobic and endophytic species commonly present in tropical and subtropical
ecosysters (Maharachchikumbura et al. 2014b, Jayawardena et al. 2019). Morphologically
Neopestalotiopsisspecies can differ fronPestalotiopsisand Pseudopestalotiopsign having
somewhat versicolorous median cells (Maharachchikumbura et al. 2(Rd&talotiopsisand
Pseudopestalotiopsispecies generally possess concolourous median cells (Maharachchikumbura
et al. 2014b).Neopestalotiopsisnfects many crops, i.e. blueberry, grapes, strawberry, sweet
potatoes, causing leaf spots, trunk diseases,-hawsest fruitrots and root rots worldwide
(Jayawardena et al. 2019). There are 43 species epithets are recorded in Index Fugorum (2020).
Neopestalotiopsis clavisporand N. saprophytica were recorded fromMagnolia species
(MagnoliaceaeMaharachchikumbura et al. 2d4,4~arr & Rossman 2031 We report three new
records in this study fromlagnoliaspeciegMagnoliaceae).

Neopestalotiopsis chiangmaiensisbpromma & K.D. Hyde, Fungal Diversity: [139] (2018b)
Fig. 28

Index Fungorum number: IF5545IBacesoffungi numberFoF04525

Endophytidn fresh leaves dflagnolia candolli Colonies on PDAlat, spreading, with aerial
mycelia. Mycelia superficial and immersed composed of septate, branch8d, .1 wi d e, hya
and brown with smooth and thiekalled hyphaeSexual morph: Undetermined. Asexual morph:
Conidiomatapycnidial in culture on PDA, globose, solitary or aggregated, embedded or semi
immersed, blackConidial18i 23 x 35 um (x = 20 x 4 um).ellipsoid, fusoid, straight to slightly
curved, 4septate; basal celi 5 um long, hyaline, obconic, smoetand thinwalled; three median
cells12115 x 35 um(x = 13 x 4 um)brown, doliiform, (the second cell from bages pum long,
third cell 4i5 pm long fourth cell 4i6 pm long); apical cell3i4 um long, cylindrical to
subcylindrical, conic to belhaped, hyaline, smoottand thinwalled, with 2 tubular apical
appendaged,2i 15 pum long, arising from the apical crest, filiform, basal appen8a§eum lorg,
single, tubular, unbranched, straight and centric.
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Neopestalotiopsis clavispora MFLUCC 12-0281
--0.9 Neopestalotiopsis foedans CGMCC 3.9123
Neopestalotiopsis ellipsospora MFLUCC 12-0283
Neopestalotiopsis samaragenensis MFLUCC 12-0233
Neopestalotiopsis petilus MFLUCC 17-1738/C92
Neopestalotiopsis petilus MFLUCC 17-1737/C93
Neopestalotiopsis coffea-arabicae HGUP4015
Neopestalotiopsis branchiata MFLUCC 17-1555/B95
75/-/0.99 Neopestalotiopsis aotearoa CBS 367.54
Neopestalotiopsis piceana CBS 394.48
95/-- Neopestalotiopsis phangngaensis MFLUCC 18-0119
\; Neopestalotiopsis rhizophorae MFLUCC 17-1551/B93
77/—/-\ Neopestalotiopsis rhizophorae MFLUCC 17-1550/B92
N _[— Neopestalotiopsis alpapicalis MFLUCC 17-2545
Neopestalotiopsis alpapicalis MFLUCC 17-2544
85/-10. 1Neopestaloliopsis rosicola CFCC 51992
Neopestalotiopsis rosicola CFCC 51993
Neopestalotiopsis musae MFLUCC 15-0776
93/89/0 97| Neopestalotiopsis umbrinospora MFLUCC 12-0285
| 76/96/- Neopestalotiopsis chrysea MFLUCC 12-0261
Neopestalotiopsis macadamiae BRIP 63737c
Neopestalotiopsis asiatica MFLUCC 12-0286
92/88/1.00) Neopestalotiopsis thailandica MFLUCC 17-1730/C86
96/83/0.95~wl| Neopestalotiopsis thailandica MFLUCC 17-1731/C87
Neopestalotiopsis sonneronatum MFLUCC 17-1744/D4
96/96/1.00 | 7| ' Neopestalotiopsis sonneronatum MFLUCC 17-1745/D3
\_\ Neopestalotiopsis acrostichum MFLUCC 17-1754/D13
75/-\ Neopestalotiopsis acrostichum MFLUCC 17-1755/D14
N[~ Neopestalotiopsis surinamensis CBS 450.74
100/9511.00 Neopestalotiopsis protearum CBS 114178
Neopestalotiopsis protearum CBS 111506
"Neopeslalotiopsis rosae CBS 101057

85/-1H

y

Neopestalotiopsis mesopotamica CBS 336.86
Neopestalotiopsis javaensis CBS 257.31
91 /87/1.341| Neopestalotiopsis pernambucana GS 2014 RV02
Neopestalotiopsis pernambucana GS 2014 RV01
99/96 3?5{ Neopestalotiopsis zimbabwana CBS 111495

Neopestalotiopsis honoluluana CBS 114495

Neopestalotiopsis eucalypticola CBS 264.37

Neopestalotiopsis egyptiaca MT1/KUMCC 17-
Neopestalotiopsis egyptiaca CBS 140162

Neopestalotiopsis egyptiaca CBS 140163
83/86/1|00f Neopestalotiopsis australis CBS 114159
Neopestalotiopsis vitis MFLUCC 15-1265
Neopestalotiopsis chiangmaiensis MFLUCC 18-0113
Neopestalotiopsis chiangmaiensis MT6/MFLU:
Neopestalotiopsis cocoes MFLUCC 15-0152
Neopestalotiopsis keteleeria MFLUCC 13-0915
Neopestalotiopsis keteleeria MT24/MFL!
Neopestalotiopsis magna MFLUCC 12-652
Neopestalotiopsis formicarum CBS 362.72
Neopestalotiopsis cubana CBS 600.96
I_ Neopestalotiopsis pandanicola KUMCC 17-0175

Neopestalotiopsis saprophytica MFLUCC 12-0282

o4/d1/ Neopestalotiopsis natalensis CBS 138.41

90/8210.99 Neopestalotiopsis steyaertii IM| 192475
100/100/1.00 | Neopestalotiopsis iraniensis CBS137768
Neopestalotiopsis iraniensis P814

Pestalotiopsis trachicarpicola IFRDCC 2440

96/87/-
87/75]0.

0.02

Figure 271 Phylogram generated fromaximum likelihood analysisased on combined'S, tub2

andtefl sequence data. Fifty nine strains are included in the combined gene analyses comprising
1290 claracters after alignment (500 characters for ITS, 420 charactéub®and 370 characters

for tefl). Pestalotiopsis trachicarpicoldIFRDCC 2440) isused as outgroup taxoffhe best
RAXML tree with a final likelihood value 0f6323.092983 is presentedihe matrix had 508
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distinct alignment patterns, with 14.46% undetermined characters or gaps. Estimated base
frequencies were as follows: A = 0.229682, C = 0.268940, G = 0.212769, T = 0.288609;
substitution rates AC = 1.171186, AG = 3.097006, AT = 1.486&836 = 0.944370, CT =
4.032044, GT = 1.000000; gammadistrib i on s hape par Bousttagvaluetifor= 0 .
maximum likelihood and maximum parsimony equal to or greater than 75% and Bayesian posterior
probabilities equal or greater than 0.95 are placed above the branches. The newly generated
sequences aiadicated inred Type and extype strains are ibold.

Culture characteristics Colonies on PDA reaching 38m diameter after 7 days at°Zh
colonies circular, margin entire, flat, slightly raised, white mycelia, colony from above: white;
reverse: lidpt yellow.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavddagnolia
candolli (Magnoliaceae), 26 April 2017, N. I. de SiveiT6 (MFLU 19i 0511, dried culture),
living culture, MFLUCC 190048 = KUMCC 170212.

GenBank numbersITS: MW248391tefl: MW259070

Notesi Neopestalotiopsis chiangmaiensias introduced based on a collectionRandanus
sp. in Thailand by Tibpromma et al. (2018b). In this study, our new isolate clustered with the ex
type of N. chiangmaiensigMFLUCC 18 0113) with 87% ML, 75% MP and 0.99 BYPP support
(Fig. 27). ITS sequence data of thetgge N. chiangmaiensigMFLUCC 18 0113) andtub2
sequence data of our isolate (MT6) are not available.t@fiegene region of botkhe extype N.
chiangmaiensigMFLUCC 18 0113) and the new isolate (MT6) are identical. Therefore, we treat
our new isolate abl. chiangmaiensisgnd this is the first record d. chiangmaiensisissociated
with Magnolia candolliin China.

Figure 287 Neopestalotiopsis chiangmaienfldFLUCC 19 0048, new host recoyda Colony on
PDA producing conidia massds ¢ Conidia. Scale bars:dz 10 & m.

Neopestalotiopsis egyptiadaM. Ismail, G. Perrone & Crous, Persoonia 35: 271 (201%)ig. 29

Index Fungorum number: 823837;Facesoffungi number: FOB443

Endophyticin fresh leaves oMagnolia candolli Colonies on PDAflat, fluffy appeaance
with white aerial myceliaMycelia superficial and immersedomposed of septate, brancheti4 2
em wi de, hyaline and J{wvaledinyphaeSexudl mapmdJadetarmimed.d t |
Asexual morph:Conidiomata pycnidial in culture on PDA, globosesolitary or aggregated,
embedded or seArnmersed, exuding black conidial masg@snidia20i 23 x 51 7 um (X = 20 x6
um), ellipsoid, fusoid, straight to slightly curveds;sdptate; basal ceBi4 um long, hyaline,
obconic, smoothand thinwalled; threemedian cellsl2i 14 x 3(5 um (X = 13 x 4 um), brown,
doliiform, (the second cell from bagk5 pm long, third cell4i5 pum long,fourth cell 415 um
long); apical celi 5 um long, cylindrical to subcylindrical, conic to balhaped, hyaline, smoacth
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and thinwalled, with 3 tubular apical appendag&8i 20 um long, arising from the apical crest,
filiform, basal appendag& 4 um long, single, tubular, unbranched, straight and centric.

Culture characteristics Colonies on PDA reaching 3&m diameter after 7 dayat 25C,
colonies circular, margin entire, flat, fluffy appearance with white mycelia, colony from above:
white; reverse: cream.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavadagjnolia
candolli(Magnoliaceae), 26 April 201N. I. de Silva MT1, living culture, KUMCC 1'0207.

GenBank numbersITS: MW248393tub2 MW287363 tefl: MW259069

Notesi The phylogenetic analyses of combin@®, tub2andtefl sequence data showed that
the new isolate (MT1) clustered witN. egyptiaca(Fig. 27). Neopestalotiopsis egyptiacaas
introduced on a collection from diseased leaveBlamngifera indicain Egypt (Crous et al. 2015).
This species has not been reported so far fvbegnoliaceae (Farr & Rossman 202Conidia of
new isolate have sitar morphology with the exype of N. egyptiaca(CBS 140162) in having
fusiform, 4septate conidia with brown median cells &n@ apical appendagé€rous et al. 2015).
Conidia of the new isolate (MT1R(@i 23 x 517 ¢ is slightly smaller than the eype N.
egyptiaca(CBS 140162)22.528 x 67 . 5 CErouy et &l. 2015)The ITSgene region of both
the extype N. egyptiaca(CBS 140162) and the new isolate (MT1) is similte introduce our
new isolate N. egyptiacaas a new host record froMagnolia canalli and geographical record
from China.

Figure 291 Neopestalotiopsis egyptiadkUMCC 171 0207, new host recoyda Colony on PDA
producing conidia massds, ¢ Conidia. Scale bars:d, = 10 €& m.

Neopestalotiopsis keteleerid. Song, K.D.Hyde & Yong Wang, Chiang Mai Journal of Science
41(4), 888 (2014a) Fig. 30

Index Fungorum numbelf=825388;Facesoffungi numbeFoF09444

Endophyticn fresh leaves oMagnolia candolli Colonies on PDAfluffy appearancewhite
aerial mycelia.Mycelia superficial and immersed composed of septate, branchi@kt n wi d e,
hyaline and brown with smooth and thigkalled hyphaeSexual morph: Undetermined. Asexual
morph:Conidiomatapycnidial on pine needles, globose, solitary or aggregated, embedded-or semi
immersed, exuding black conidial mass€snidia 1823 x 57 um (X = 20 x 6 um), ellipsoid,
fusoid, straight to slightly curved;geptate; basal celi 5 um long, hyaline, obconic, smoetand
thin-walled; three median cellb2 15 x 57 ym (X = 13 x 6um), brown, doliiform, (the second
cell from basedi 5 um long,third cell 4i 5 um long,fourth cell4i 5 um long); apical celfi5 um
long, cylindrical to subcylindrical, conic to bedhaped, hyaline, smootaAnd thinwalled, with 3
tubular apical appendagezhi 30 um long, arising from the apical crest, filiform, Bhappendage
3i 4 um long, single, tubular, unbranched, straight and centric.

202



Culture characteristics Colonies on PDA reaching 38m diameter after 7 days at°Zh
colonies circular, margin entire, fluffy appearance, white mycelia, colony from aboves; whit
reverse: cream.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavadagjnolia
candolli (Magnoliaceae), 26 April 2017, N. |. de SivdT24 (MFLU 19 0522, dried culture);
living culture, MFLUCC 190056 = KUMCC 170226.

GenBank nurbersi ITS: MW248392 tub2 MW287364 tefl: MW259071

Notesi The new strain is phylogenetically closely related to thaypg of N. keteleeria
(MFLUCC 13 0915) (Fig. 27)Neopestalotiopsis keteleengas introduced by Song et al. (2014a)
on disease leavas Keteleeria pubescena China.The ITSgene region of botlthe extype N.
keteleeria(MFLUCC 13 0915) and the new isolate (MT24) is similar. A comparisotub® gene
region indicates ten base pair differences between tigpeXN. keteleeria(MFLUCC 13/ 0915)
and the new isolate (MT24) across 400 nucleotide®. sequence data of thex-type of N.
keteleeria(MFLUCC 13 0915) are not available. Conidia Nf keteleeria(18.524 x 49 . 5 & m)
(Song et al. 2014a) and the new isolate (MT24) 23 x G 8) sharesimilar conidial dimensions.
Therefore, we identified our current taxon Msketeleeria This is the firstreport of endophytic
lifestyle ofN. keteleeriaassociate withealthy leaves dflagnolia candolli

Figure 307 Neopestalotiopsis keteleerf®IFLUCC 19 0056, new host recoyda Conidial masses
producingon pine needled, ¢ Conidia. Scale bars:d= 10e m.

PestalotiopsisSteyaert

Species of Pestalotoiopsis are an appendadeearing conidial anamorphic form
(coelomycetes) commonly found in tropical and temperate ecosystems (Maharachchikumbura et al.
2011). The genus was introduced by Steyaert (1949) twvéhtypeP. maculans Pestalotoiopsis
species are known to cause diseases of foliage, stems and cause a considerable reduction on
commercial production (Maharachchikumbura et al. 2011, 2013, 2014b, Liu et al. 2017).
Pestalotiopsisare also isolated as esghytes or occur as saprobes (Maharachchikumbura et al.
2011, 2013, 2014b, Liu et al. 2017). They are able to switch life modes as endophytes, pathogens
and saprobes (Maharachchikumbura et al. 2012, Jayawardena et al. 2019). Traditionally,
Pestalotiopsis species were named according to their host associations and the conidial
morphologies such as colour intensities of the median conidial cell (Maharachchikumbura et al.
2014a, Liu et al. 2017). Maharachchikumbura et al. (2012) recommended using combined ITS,
tub2 and tefl genes to delimination species boundariefastalotiopsisspecies. There are 374
species epithets arecorded in Index Fungorum (202Wijayawardene et al. (2020) accepted 33
species irPestalotiopsis

Pestalotiopsis endophytidd.l. deSilva, Lumyong & K.D. Hyde, sp. nov. Fig. 32
Index Fungorum number: IF5563&acesoffungi numbeFoF)9496
Etymologyi The epi thet Aendophyticao refers to t
Holotypei MFLU 20i 0607
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Pestalotiopsis trachicarpicola MFLUCC12-0267
Pestalotiopsis trachicarpicola MFLUCC12-0265
Pestalotiopsis trachicarpicola IFRDCC 2440
Pestalotiopsis kenyana CBS 442.67
Pestalotiopsis kenyana CBS 91196
Pestalotiopsis kenyana LC3633
Pestalotiopsis kenyana LC 6633

75/75/0.95

7 4
Pestalotiopsis oryzae CBS 353 69
Pestalotiopsis telopeae CBS 114161
Pestalotiopsis macadamiae BRIP 63738b
Pestalotiopsis australasiae CBS 114126
Pestalotiopsis photinicola GZcc 16-0028
Pestalotiopsis brachiata LC2988
Pestalotiopsis biciliata CBS 124463
Pestalotiopsis grevilleae CBS 114127
Pestalotiopsis knightiae CBS 114138
Pestalotiopsis rhizophorae MFLUCC 17-0417
Pestalotiopsis rhizophorae MFLUCC 17-0416
Pestalotiopsis thailandica MFLUCC 17-1617
100/100/1.0 || 1! pestalotiopsis thailandica MFLUCC 17-1616
Pestalotiopsis formosana NTUCC 17-010
Pestalotiopsis formosana NTUCC 17-009
Pestalotiopsis parva CBS 265.37
Pestalotiopsis digitalis ICMP 5434
Pestalotiopsis dr: te lon MFUCC 10-0149
Pestalotiopsis rosea MFLUCC 12-0258
Pestalotiopsis jinchanghensis LC6636
Pestalotiopsis colombiensis CBS 118553
Pestalotiopsis aggestorum LC6301
Pestalotiopsis licualacola HGUP 4057
Pestalotiopsis adusta ICMP 6088
Pestalotiopsis papuana CBS 331.96
Pestalotiopsis malayana CBS 102220
Pestalotiopsis dracaenicola MFLUCC 18-0913
Pestalotiopsis dracaenea HGUP4037
Pestalotiopsis diploclisiae CBS 115587
76/-0.90] Pestalotiopsis humus CBS 336.97

7 Pestalotiopsis subshorea HGUP4118
781-11.00({1 oYt/ Pestalot:ops:s neolitseae NTUCC 17-012
98/-/1.00~] eolitseae NTUCC 17-011

85/-/1.00

87/85/1.01

93/95/0.99
82/-11.00)

opsis shorea MFLUCC12-0314
" Pestalotiopsis distincta LC3232
Pestalotiopsis unicolor MFLUCC 12-0276
80/88/1 _00\7 Pesmlot_iops_is iiang)_riensis LC4399
71/-/1.00

Pestalotiopsis australis CBS 114193
Pestalotiopsis intermedia MFLUCC 12-0259
| Pestalotiopsis linearis MFLUCC 12-0271

Pestalotiopsis chamaeropis CBS 186.71
Pestalotiopsis italiana MFLUCC 12-0657
Pestalotiopsis hollandica CBS 265.33
Pestalotlops:s brassicae CBS 170.26

haeta CBS 144.97

Pestalotlops:s verruculosa MFLUCC 12-0274

99
78/-/0.99

81
90/
99/94/1.00N]

9
74/-/1.00(]

5(85/1 . i LC 4344
100/99/1 Pestalonops:s rhododendri IFRDCC 2399
Pestalotiopsis clavata MFLUCC 12-0268
— Pestalotiopsis inflexa MFLUCC 12-0270

Ba/-/1. Pestalotiopsis longiappendiculata LC 3013
94 '”-oﬁ Pestalotiopsis camelliae MFLUCC 12-0277

Pestalotiopsis yanglingensis LC 4553
Pestalotiopsis furcata MFLUCC 12-0054
— Pestalotiopsis novae-hollandiae CBS 130973

— Pestalotiopsis portugalica CBS 393.48
Pestalotiopsis spathulata CBS 356.86
Pestalotiopsis gaultheria IFRD 411.014
Pestalotiopsis diversiseta MFLUCC 12-0287
100/100/1.00 l_ Pestalotiopsis h iiensis CBS 114491
7617810.99 _| Pestalotiopsis anacardiacearum IFRDCC 2397

771-1.

99/10p/1.
93/93/1.

Pestalot:ops:s arengae CBS 331.92
talotiopsis erit um IFRD 410.008
Pestalotlopsis arceuthobii CBS 434.65
— Pestalotiopsis dianellae CBS 143421
Pestalotiopsis jesteri CBS 109350

| Pestalotiopsi: telica MFLUCC 12-0279
Pestalotiopsis y is INBio 134B
Neopestalotiopsis saprophytica G41

0.04

Figure 3171 Phylogram genated frommaximum likelihood analysisased on combindd'S, tub2
andtefl sequence data. Eighty five strains are included in the combined gene analyses comprising
1460 characters after alignment (530 characterblfar430 characters faub2 500 charaers for
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tefl). Neopestalotiopsis saprophyti¢@41) isused as outgroup taxofhe best RAXML tree with a

final likelihood value 0f-11991.194599 is presented. The matrix had 739 distinct alignment
patterns, with 13.65% undetermined characters or gapgsndiEsd base frequencies were as
follows: A = 0.234706, C = 0.291700, G = 0.212976, T = 0.260619; substitution rates AC =
0.978127, AG = 2.967800, AT = 1.111125, CG = 0.863582, CT = 3.577924, GT = 1.000000;
gamma distribution s h 8gtrapvalues foranaémum lkelirood@nd7 2 7 &
maximum parsimony equal to or greater than 75% and Bayesian posterior probabilities equal or
greater than 0.95 are placed above the branches. The newly generated sequences are indicated ir
red Type and exype stramns are irbold.

Endophyticin fresh leaves oMagnolia candolli Colonies on PDAflat slightly raised,
spreading, with abundant aerial myceldycelia superficial and immersed composed of septate,
branched, 24 e m wi de, hyal i ne an d-wdledddhypmeSexual morph:mo o t
Undetermined. Asexual morpl€onidiomatapycnidial in culture on PDA, globose, solitary or
aggregated, embedded or semimersed, black, exuding globose, brown to black cohidasses.
Conidiophoresreduced to conidiogenous cellSonidiogenous cellg110 x 3i5 pm (X = 8 x 4
pum), discrete hyaline, cylindrical to subcylindrical and smoethkalled. Conidia 25130 x 57 um
(x =28 x 6 um), ellipsoid, fusoid, straight to slightlyreed, 4septate; basal cefli 7 um long,
hyaline, obconic, smoottand thinrwalled; three median cell5i 18 x 57 pm (X = 16 x 6 um),
brown, doliiform, (the second cell from bagie5 pum long, third cellbi 7 um long,fourth cell5i 7
pm long); apical cell5i 7 um long, cylindrical to subcylindrical, conic to bshaped, hyaline,
smooth and thin walled, with 2 3 tubular apical appendages (mostly &) 23 pum long, arising
from the apical crest, filiform, basal appenddié um long, single, tubular, unbrarezh straight
and centric.

Culture characteristicé Colonies on PDA reaching 36 mm diameter after 7 days at 25°C,
colonies circular, margin entire, flat, slightly raised, velvety appearance, white mycelia, colony
from above: white; reverse: cream.

Material examinedi THAILAND, Chiang Mai Province, healthy leaves dflagnolia
garrettii (Magnoliaceae), 14 August 2017, N. I. de Silva, GMT3 (MFLWQBD7, holotype, dried
culture); extype living culture, MFLUCC 180932.

Additional materialsi THAILAND, Chiang Mai Province, healthy leaves dflagnolia
garrettii (Magnoliaceae), 14 August 2017, N. I. de Silva, GMT31 living culture, MFLUCIC 18
0946, GMT222 living culture, MFLUCC 20142, GMT333 living culture, MFLUCC 20141.

GenBank numbersi (GMT3); ITS: MW263946, tefl: MW417119, GMT31); ITS:
MW263947 tefl: MW729384 (GMT222);ITS: MW263948,(GMT333);ITS: MW263949

Notesi Four new isolates clustered together in a distinct clade with 99% ML, 91% MP and
1.00 BYPP support (Fig. 31) and separated from the sistee dadhprisingP. australis P.
brassicae P. chamaeropisP. hollandicg P. intermedia P. italiana, P. jiangxiensis P. linearis, P.
monochaetaP. scoparig P. unicolor andP. verruculosa Pestalotiopsis endophytiddiffers from
P. brassicae P. hollandic, P. italiana and P. verruculosain having 3 apical appendages while
P. brassicae P. hollandica P. italiana and P. verruculosahave more than 3 apical appeandages
(Table 2).Pestalotiopsisnonochaetaliffers fromP. endophytican having single apicappendage
(Maharachchikumbura et al. 2014Pestalotiopsis endophytida morphologically similar td.
australisin having an overlapping range of conidial and appendage dimen$aiie 2). However,

P. endophyticahas slightly smaller (230 x 57 um) conidia when compare . australis (261
36) x @8.5 um) (Maharachchikumbura et al. 2014urther, phylogenetic analyses sh&w
endophyticds distinctly related td. australis(Fig. 31).Thereforewe introduceP. endophyticaas
a novel species bases morphology and phylogeny.

Pestalotiopsis kenyani&laharachch., K.D. Hyde & Crous, Studies in Mycology 79: 166 (2014b)

Fig. 33
Index Fungorum number: IF8097acesoffungi numbeFoF06981
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Endophyticn fresh leaves dMagnoliagarrettii. Colonies on PDAfluffy appearancewhite
aerial mycelia.Mycelia superficial and immersed composed of septate, brancii&@, 2 m wi d e,
hyaline and brown with smooth and thigkalled hyphaeSexual morph: Undetermined. Asexual
morph: Conidiomata pycnidid on PDA, globose, solitary or aggregated, embedded or-semi
immersed, exuding black conidial mass€snidia20i 23 x 46 pum (x = 21 x 5 um), ellipsoid,
fusoid, straight to slightly curved;geptate; basal cedi 4 um long, hyaline, obconic, smoetand
thin-walled; three median cells4i 17 x 46 pym (X = 15 x 6 um), light brown, doliiform, (the
second cell from bagsi 6 um long, third celli 5 um long,fourth cell5i 6 um long); apical celBi
5 um long, cylindrical to subcylindrical, conic to bshaped, hgline, smooth and thinwalled,
with 2 3 tubular apical appendagdsdi 22 pum long, arising from the apical crest, filiform, basal
appendag@i 3 um long, single, tubular, unbranched, straight and centric.

Culture characteristics Colonies on PDA reachingg3mm diameter after 7 days at 25°C,
colonies circular, margin undulate, slightly raised, white mycelia, with black, gregarious
conidiomata, colony from above: white; reverse: cream.

Material examinedi THAILAND, Chiang Mai Province, healthy leaves dflagndia
garrettii (Magnoliaceae), 14 August 2017, N. I. de Silva, GMT13, living culture MFLUCIC 20
0143.

GenBank numbers ITS: MW263950tefl MW273931

Notesi The new isolate (GMT13) clustered with thetgge Pestalotiopsis kenyan@CBS
442.67)in the combnedITS, tub2 andtefl phylogenetic analysis with 99% ML, 98% MP and 1.00
BYPP support (Fig. 31)TS andtefl gene regions of GMT13 is similar to the-gpe P. kenyana
(CBS 442.67). The type d&?. kenyanawas recorded from twigs @@offeasp. in Kenya (te type
CBS H 15657) Maharachchikumbura et al. 2014b) and@amellia sinensisn China (Liu et al.
2017). Therefore, we report a new host record considering molecular data and host associations.

Figure 32 i Pestalotiopsis endophyticdMFLU 20i 0607, holotype). a Colonies on PDA.
b Conidial masses produciong PDA.c Conidiogenous cellsifiConidia. Scalebarsi€ = 10 & m
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Table 2 Synopsis oPestalotiopsis endophyti@ndclosely relategpecies

Species Conidia size | Three median | Number of Length of apical | Length of Host and life | Locality Reference
(e m) cel |l s ( ¢apical appendag(basal mode
appeandages appendage
(& m)
Pestalotiopsis | (261)27134(@ | (161)17i 21( 2i3 (1)1 20( 22); |37 Brabejum Australia and| Mahamchchikumbura
australis 36) x 78.5; (x | 21.5); X = (X =15.5) stellatifolium | South Africa | et al. (2014b)
=30.8x7.7) | 19.1) Grevilleasp.
andProtea
neriifolia x
susannae
P. brassicae 291)30i 37(i (20i)20.5 3i 5, (mostly 4) | (271)28.5 48(i 10r 25 On seeds of | New Zealand| Maharachchikumburg
40) x (8)8.51 | 24.5(25); (X = 50); X =37 Brassica et al. (2014b)
113G 11.5); X | 22.6) napus
=34 x 9.7)
P. chamaropis | (211)22.5 (157)16i17.5( | 213, (mostly 3) | 13i)14.5 23( 24); | 41 8.5 On leaves of | ltaly Maharachchikumbursg
271028)x (@ |18.5); X = X =18 Chamaerops et al. (2014b)
)7719(19.5); (X | 16.7) humilis
=25.2 x 8)
P. endophytica | 25i30x57; | 15/18x57;(X | 2i3 20i 23 4i 6 Endophytic on| Chiang Mai | This study
(X=28x6) |=16x6) healthy leaves| Province,
of Magnolia Thailand
candoll
P. hollandica (251)25.5 (16.5)17723( |14 20i40; X =27 3i9 On Sciadopitys| Netherlands | Maharachchikumburg
33(134) x 8.5 | 24); (X =28 x verticillata et al. (2014b)
10(1'10.5); X | 9.4)
=28 x 9.4)
P.intermedia | 24i28 x5.5 15/19;(X =17) | 2i 3, (rarely 4) | 1Gi28; (X =18 x | 610 Saprobic/endo| Hubei, Maharachchumbura
6.5; (X =25.7 5) phyticon Yunnan et al. (2012)
x 6) unidentified Province
trees, China
P. italiana 26135x 8i11; | 18128; (X =23) | 2i5, (mostly 3 | 20i 40; (X = 32) 6i 10 Dead twigs of | Italy Liu et al. (2015c)
(X =30 x 9.6) 4) Cupressus
glabra
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Table 2 Continued.

Species Conidia size | Three median | Number of Length of Length of Host and life | Locality Reference
(€m) cel |l s ( ¢apical apical basal mode
appeandages appendage/s appendage
(€m) (€m)
P.jiangxiensis | 22129 xG9; |12519; (X = 2i 4, (mostly 3) 16.532; (X = 6.519.5 Camelliasp. Jiangxi Liu et al. (2017)
(X =25.7 x 15.9) 22.4) Province,
7.3) China
P. linearis 24133 x 4.76; | 17 21; (X =19) | 2i 3, (rarely 1) 10Gr 20 a7 7 Endophyticon | Yunnan Maharachchikumbursa
(X =295x 5) living leaves | Province, et al. (2012)
of China
Trachelosperm
umsp. and
Tsugasp.
P. monochaeta | (25)27i40( | (171)18i 25(i 1 (40 )43 67( 6i 14 OnTaxus Netherlands | Maharachchikumburg
42) x T11(i 26); (X = 21) 75); (X =51) baccataand et al.(2014b)
11.5); X = endophytic in
32.8 x 9.6) branches of
Quercus robur
P. scoparia (227)23.5 155195, X = | 3i5 (20 )23i 35(1 9i 25 Chamaecypari| Unknown Maharachchikumbursg
29(131) x @ 17) 42); (X = 29.6) -Ssp. et al. (2014b)
8.5; (X =26.3
x 7.4)
P. unicolor 20i245x%x 46; | 13/16; (X = 2i3 111 20; (X = 4110 Endophytic on| Hunan Maharachchikumbursg
(X=225x1)|14%x7) 17.5) Rhododendron Province, et al. (2012)
sp. China
P.verruculosa | 2835 x 911; | 18 26; (X = 2i 6, (mostly 34) | 25/40; (X =34) | 8112 Endophyticon | Yunnan Maharachchikumburs
(X =30.6 21.6) living leaf of | Province, et al. (2012)
x10.3) Rhododendron China
Sp.
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Figure 331 Pestalotiopsis kenyan@dFLUCC 20i 0143 new host record). @onidial massesn
PDA.Db, c Conidia. Scale bars:d, = 10 & m.

Pestalotiopsis neolitseakriyawansa & K.D. Hyde Mycgzhere 9 (5): 1005 (2018) Fig. 34

Index Fungorum number: 827598;Facesoffungi numbeFEoF)4938

Endophyticin fresh leaves oMagnolia garrettii. Colonies on PDAslightly raised white
mycelia. Mycelia superficial and immersed composed of septatndired, P3¢ m wi d e, hya
and brown with smooth and thickalled hyphaeSexual morph: Undetermined. Asexual morph:
Conidiomatapycnidial on pine needle on PDA, globose, solitary or aggregated, embedded-or semi
immersed, exuding black conidial mass€senidial17i20 x 46 pum (X = 18 x 5 um), ellipsoid,
fusoid, straight to slightly curved;geptate; basal celf 3 um long, hyaline, obconic, smodthnd
thin-walled; three median cell$1i 13 x 35 pm, (X = 12 x 4 um)light brown, doliiform, (the
second cell from basé 5 um long, third celBi 4 um long,fourth cell4i 5 um long); apical cel®i
3 um long, cylindrical to subcylindrical, conic to bshaped, hyaline, smoetland thinwalled,
with 2i 3 tubular apical appendagds]i 15 um long, arising from the apical creétiform, basal
appendag@i 3 um long, single, tubular, straight and centric.

Culture characteristics Colonies on PDA reaching 3@m diameter after 7 days at°Zh
colonies circular, margin undulate, slightly raised, white mycelia, with black, gregariou
conidiomata, colony from above: white; reverse: cream.

Material examinedi THAILAND, Chiang Mai Province, healthy leaves dflagnolia
garrettii (Magnoliaceae), 26 April 2017, N. I. de SiM@aMT1, living culture, MFLUCC 180930,
GMT2, living culture, MFLUCC 18 0931.

GenBank numbersi (GMT1); ITS: MW263951, tefl MW273932, (GMT2); ITS:
MW263952 tefl: MW273933

Figure 341 Pestalotiopsis neolitseaMIFLUCC 18 0930, new host and geographical regord
aConidial massesn pine needled, c Conidia. Scalbars:bc = 10 & m.
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Notesi As morphological characters examined largely overlap with the typeradolitseae
(NTUH 171011), we report our collection&MT 1 and GMT 2) as a new host record from healthy
leaves oMagnolia candolli Both share a similar morpholpgn having concolourous median cells
and 1 3 tubular apical appendage¥ifyawansa& Hyde 2018).The multigene (TS, tub2andtefl)
phylogeny reported herein, also showed that our collections clusters with -tiypeexf P.
neolitseae(NTUCC 17011) (Fig 31). Pestalotiopsis neolitseakave been recorded from leaf
spots ofNeolitsea villosaas pathogen in Taiwa\(lyawansa& Hyde 2018)and this is the first
record ofP. neolitseaeassociated withealthy leaves dfl. candollias an endophyte.

PseudopestiotiopsisMaharachch., K.D. Hyde & Crous

The genus was introduced by Maharachchikumbura et al. (2014b) with the type
Pseudopestalotiopsis theaBPseudopestalotiopsispecies are appendalgearing phenotypically
diverse coelomycetes in Sporocadaceae aedcammonly found in tropical and subtropical
ecosystems (Jaklitsch et al. 20Maharachchikumbura et al. 2016a, Jayawardena et al. 2019).
Pseudopestalotiopsiss characterized by brown to dark brown or olivaceous median cells
(concolourous median cellshé knobbed or not knobbed apical appendages (Maharachchikumbura
et al. 2014b, 2016aPseudopestalotiopsispecies are considered as plant pathogBnsheae
causes grey blight of teaM@harachchikumbura et al. 2012016a) andP. ixorae and P.
taiwanenss cause a leaf spot (Tsai et al. 201B¥eudopestalotiopsisgpecies are exhibit saprobic
and endophytic life modefseudopestalotiopsis theasolated as an endophyte from different
hosts Camellia nitidissima C. sinensis Holarrhena antidysentericaPodocarpus macrophyllys
Terminalia arjuna)or as a saprobe (seedsibspyros crassiflora (Maharachchikumbura et al.
2011, 2016aJayawardena et al. 2019There are 22 species epithets aeeorded in Index
Fungorum (202 In this study, we report twoew host records of endophyfit ampullaceaand
P. simitheadrom Magnolia candolliin China.

Pseudopestalotiopsis ampullac€alLiu & L. Cai, Scientific Reports {ho. 866): 12 (2017)
Fig. 36

Index Fungorum number: IF818922acesoffungnumber:FoF09445

Endophyticin fresh leaves oMagnolia candolli Colonies on PDAflat, white mycelia.
Myceliasuperficial and immersed composed of septate, branchgd, Z m wi d e, hyal in
with smooth and thickvalled hyphaeSexual morph: Undermined. Asexual morpl€onidiomata
pycnidial on PDA, globose, solitary, embedded or siemmersed, exuding black conidial masses.
Conidia25'28 x 57 um (X = 26 x 6 um), ellipsoid, fusoid, straight to slightly curveeseptate;
basal cellBi 4 um long, lyaline, obconic, smoottand thinwalled; three median cellls7i 19 x 57
pm, (X = 18 x 6 um)light brown, doliiform, (the second cell from ba&ie/ um long, third celbi 6
pm long, fourth cell6i 7 um long); apical celBi 4 um long, cylindrical to subcylingtal, conic to
bell-shaped, hyaline, thiwalled, with 2 3 tubular apical appendagésli 27 um long, arising from
the apical crest, filiform, basal append&y8 um long, single, tubular, straight and centric.

Culture characteristicsColonies on PDA reding 36 mm diameter after 7 days at 25°C,
colonies circular, margin entire, flat, fluffy appearance, white mycelia, colony from above: white;
reverse: cream.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavedagjnolia
candolli (Magnoliaceae), 26 April 2017, N. I. de Silva, S9, living culture, MFLUCCOID0 =
KUMCC 17 0234,S23, living cultureMFLUCC 1910113 = KUMCC 170247.

GenBank numbers (S9); ITS: MW244024 tub2 MW602385tefl: MW273928, (S23)ITS:
MW244025,tub2 MW602386 tefl: MW273929

Notesi Phylogenetic analysis of combinéTS, tub2 andtefl sequence data confirmed that
our two isolates (S9 and S23) &eampullaceawith 99% ML, 98% MP and 1.00 BYPP support
(Fig. 35). The ITS gene region of the-gype P. ampullacea(LC6618) and two new strains are
similar. There are two base pair differences in dabl2 andtefl gene regions ofhe extype P.
ampullacea(LC6618) and the new strain S9 and SP8eudopestalotiopsis ampullacddMAS
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247056, holotype) was isolated fromn Camellia sinensisin China (Liu et al. 2017).
Pseudopestalotiopsis ampullaceas also recorded from plant family Lauracelae €t al. 2017).

We hence, identify our collection as a new host recor. @mpullacea isolated fromleaves of
Magnolia camolli.

Pseudopestalotiopsis jiangxiensis LC4479
88/88/1.00 Pseudopestalotiopsis elaeidis CBS 413.62
Pseudopestalotiopsis myanmarina NBRC 112264
86/79/0.99 Pseudopestalotiopsis avicenniae MFLUCC 17-0434
100/).| Pseudopestalotiopsis ampullacea S23/MFLUCC 19-0113
99/98/1.00]" Pseudopestalotiopsis ampullacea SS/MFLUCC 19-0100

Pseudopestalotiopsis ampullacea LC6618
Pseudopestalotiopsis viethamensis NBRC 112252

gudopestalotiopsis indica CBS 459.78

~ Pseudopestalotiopsis chinensis LC3011

— Pseudopestalotiopsis cocos CBS 272.29

— Pseudopestalotiopsis camelliae-sinensis LC3490
70/751 o0 Pseudopestalotiopsis ixorae NTUCC 17-001.1
82/81/1 Pseudopestalotiopsis solicola CBS 386.97
Pseudopestalotiopsis theae MFLUCC 12-0055
a7/84,[ Pseudopestalotiopsis dawaina MM14-F0015

- Pseudopestalotiopsis curvatispora MFLUCC 17-1722
Pseudopestalotiopsis kawthaungina MM14-F0083

Pseudopestalotiopsis ignota NN42909

— Pseudopestalotiopsis taiwanensis NTUCC 17-002.1

94/88/0 o5 Pseudopestalotiopsis thailandica MFLUCC 17-1724
Pseudopestalotiopsis thailandica MFLUCC 17-1725
Pseudopestalotiopsis kubahensis UMAS KUB-P20

Pseudopestalotiopsis rhizophorae MFLUCC 17-1560
95/98/1 l0d Pseudopestalotiopsis simitheae MFLUCC12-0125

-/89/1.00 Pseudopestalotiopsis simitheae MFLUCC12-0121

Pseudopestalotiopsis simitheae S224/KUMCC 17-0255

Neopestalotiopsis clavispora MFLUCC12-0281

0.02

Figure 351 Phylogram generated fromaximum likelihood analysisased orcombined ITStub2
andtefl sequence data alignmefitwenty eight strains are included in the combined gene analyses
comprising 1880 characters after alignment (500 charsdor ITS, 440 characters farb2 and

940 characters fotefl). Neopestalotiopsis clavispordFLUCC 12 0281) isused as outgroup
taxon.The best RAXML tree with a final likelihood value &232.29747 is presented. The matrix

had 376 distinct alignmérmatterns, with 19.27% undetermined characters or gaps. Estimated base
frequencies were as follows: A = 0.252534, C = 0.258358, G = 0.234842, T = 0.254266;
substitution rates AC = 1.785859, AG = 4.601061, AT = 2.011516, CG = 1.468089, CT =
5.532301, GT £.000000; gammaids t r i but i on s h ap e Bowtragvalees ferr U
maximum likelihood and maximum parsimony equal to or greater than 75% and Bayesian posterior
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probabilities equal or greater than 0.95 are placed above the branches. The newly generated
seqiencs are indicated ired Type and extype strains are ihold.

Figure 3617 Pseudopestalotiopsis ampullac@dFLUCC 19 0100 new host record). €onidial
masse®n PDA b, c Conidia. Scale bars:d, = 10 & m.

Pseudopestalotiopsis simithe@éu Song, Tagthir., K.D. Hyde & Y. WangMaharachch. & K.D.
Hyde, Mycological Progresks(no. 22): 5 (2016) Fig. 37

Index Fungorum numbel=551720;Facesoffungi numbeFoF01631

Endophyticin fresh leaves oMagnolia candolli Colonies on PDAflat, white mycelia.
Myceliasuperficial and immersed composed of septate, branchdd,Z m wi de, hyal in
with smooth and thickvalled hyphaeSexual morph: Undetermined. Asexual mor@lonidiomata
pycnidial on PDA, globose, solitary or aggregated, embedded orisenarsed, exuding black
conidial masse<Conidia20i 25 x 5/ 7 um (x = 23 x 6 um), ellipsoid, fusoid, straight to slightly
curved, 4septate; basal cedi 4 um long, hyaline, obconic, smoethnd thinwalled; three median
cells15i 19 x 5/ 7 um (X = 16 x 6 um),light brown, doliiform, (the second cell from basies pm
long, third cell 516 pm long, fourth cell 517 pum long); apical celBi 4 um long, cylindrical to
subcylindrical, conic to bekhaped, hyalinghin-walled, with3 tubular apical appendagej 27
um long, arising from the apical crest, filiform, basal appendad@ um long, single, tubular,
straight and centric.

Culture characteristics Colonies on PDA reaching 3&m diameter after 7 days at°Zh
colonies circular, margin entire, flat, fluffy appearance, white mycelia, colony from above: white;
reverse: cream.

Material examined CHINA, Yunnan Province, Xishuangbanna, healthy leavddagnolia
candolli (Magnoliaceae), 26 April 2017, N. I. de Sijv&224 (MFLU 200603, dried culture);
living culture, KUMCC 170255.

GenBank nmbersi ITS: MW244023tub2 MW602387 tefl: MW273930

Notesi Phylogenetic analyses of concatendfEs, tub2 andtefl sequence dataset indicated
that our isolate has a close affinity wilseudopestalotiopsis simitheagh 67% ML, 89% MP,
1.00 BYPP support (Fig. 35). Comparisons of ITS araP gene regions revealed one base pair
difference in each gene region between thaype P. simitheae(MFLUCC 12 0121) and new
isolate S224There are 10 base pair differences (substitution®firgene regions betweehe ex
type P. simitheae(MFLUCC 12/ 0121) and the new strain S224 without gaps. Furthermore, the
new isolate (S224) shares a size range of conidig3(®28 5 7 um) conidial characters with the
holotypeP. simitheag(MFLU 13i 0305) (2230 x 56.5 um).Pseudopestalotiopsis simitheaas
collected from dead and living leavesRdndanus odoratissimus Thailand (Song et al. 2014b).
Based orsimilar morphology and molecular data, here, we report our isolate as a new host and
geographical record &. simitheaeassociate witlmealthy leaves dflagnolia candolliin China.
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Figure 37 1 Pseudopestalotiopsis simithedKUMCC 17/ 0255 new host and geographical
record). &Conidial masseenPDA b, ¢ Coni di a. Scale bars: b,

Xylariales Nannf.
ApiosporaceaeK.D. Hyde et al.

Hyde et al. (298) establishedpiosporaceae with the type gemigiospora Species of this
family are saprobes, pathogens, endophytes of plants and occasionally infecting humans (Wang et
al. 2017b, Raza et al. 2019, Hyde et al. 2020b, c). Maharachchikumbura et @) (@6depted six
genera in Apiosporaceae. Hyde et al. (2020b) accommodated five genera, Aqpehdicospora
Arthrinium, Dictyoarthrinium Endocalyx and Nigrospora Asexual morph of this family are
considered as coelomycetous or hyphomycetous compsgimgpdochial conidiomata, smooth to
finely verruculose conidiogenous cells, wunicellular or guttulate to granular conidia
(Maharachchikumbura et al. 2016b, Raza et al. 2019, Hyde et al. 2020c). The sexual morphs are
characterized by perithecial ascomataniensed in pseudostromata, unitunicate or spedicellate
asci, smootiwalled ascospores (Maharachchikumbura et al. 2016b, Raza et al. 2019).

NigrosporaZimm.

Nigrosporaspecies have been isolated as endophytes from leaves and stems of various plants,
or as saprobes from detritus, dead larvae or leaf litter (Mason 1927, Uzor et al. 2015, Wang et al.
2017Db).Nigrosporais also known as plant pathogen causing leaf spots, leaf blight and squirter
disease in many important economic crops, fruits and ornalegliYang et al. 2017b) while these
fungi cause onychomycosis, hay fever, respiratory and allergic diseases in humans (Raza et al.
2019). Nigrosporahas a cosmopolitan distribution and a wide host range (Wang et al. 2017b).
Asexual morph is characterizeg branched micronematous or semimacronematous conidiophores,
monoblastic conidiogenous cells and black, shiny, aseptate c@amdizaexual morplcomprise
perithecial ascomata, shibstalked asci with biseriate ascospores (Webster 1952, Wang et al.
2017b,Razaet al. 2019). There are ¥igrosporaepithets in Index Fungorum (2021

Nigrospora camelliaesinensisMei Wang & L. Cai, Persoonia 39: 127 (2017) Fig. 39

Index Fungorum number: IF82073Hacesoffungi numbeFoF09396

Endophyticin fresh leave of Magnolia candolli Colonies on PDAcream, flat, fluffy
appearanceavith abundant aerial mycelidycelia superficial and immersed composed of septate,
branched, 23 e m wi de, hyal i ne and-wdleddhypmeSexual morph:mo o t
Undetermned. Asexual morph: hyphomycetous, conidial masses with mycelia in culture on PDA.
Conidiogenous celldi 5x 3 4 um, hyaline,monoblastic, discrete, solitary, determinate, doliiform
to ampulliform.Conidia8i 10 x 8 9 um, hyalinesolitary, globose, subglobe and smootkvalled.

Culture characteristice Colonies on PDA reaching 36 mm diameter after 7 days at 25°C,
colonies circular, margin entire, flat, fluffy appearance, white mycelia, colony from above: white;
reverse: cream.
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Figure 381 Phylogram genated frommaximum likelihood analysisased on combined'S, tub2
andtefl sequence dat&elated sequences bligrosporawere obtained fronRazaet al. (2019).

Sixty six strains are included in the combined gene analyses comprising 1360 characters after
alignment (600 characters for ITS, 430 charactersub® and 330 characters foefl). Arthrinium
malaysianum(CBS 102053) isused as outgroup taxoffhe best RAXML tree with a final
likelihood value 0+9137.301167s presented. The matrix had/®8istirnct alignment patterns, with
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