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Abstract

In the present studyichenized discomycete taxa collected from northern Thajlamgthern
China the UK Ukraine and Russia are documented. Taxonomic studies of these taxa wece carr
out using both morphology and molecular data. Their phylogenetic relationships were inferred
using LSU rDNA and ITS rDNA sequence data or combined analysis of these gene regions.
Twelve lichenized discomycete taxa are reported in this paper includieg hew speciesig.
Bacidia subareolataBuellia sublauricassiaeand Letrouitia magentaand one reference species
(Letrouitia transgressa
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Introduction

A lichen is a symbiotic association between a mycobiont and a photobiont. This symbiotic
association is generally -onemberegdwhich involves a single photobiont or-triembered where
two photobionts are involve@edorenko et al. 2012). Rarddacteria and yesds arealso involvel
in the formation of lichens Bates et al.2011, Spribille et al. 2016). Thereare several
morphological and ecology types of liclsercrustose squamulosefoliose, umbilicate fruticose
and gelatinous. Crustose lichens are the nresjuent type and characterized by a thallightly
attached to the substrateedorenko et al. 2012).

Lichenized fungi mostly produce apothecia as their sexual reproductive structure and are
known as discolichens or lichenizetiscomycetes (Ekanayaka at 2017). Theapothecia of
lichenized discomycetes bear four anatomical regions: epithetiymenium hypothecium and
exciple (collectively with ectal excipulum and medullary excipulum). The hymenial layer is
composed of asci and paraphyses that areegexrl by the epithecium and supplemented by a
hypothecium(Gueidan et al. 2014). The exciple acts as a wall or supporting tissue for the whole
structure. Lichenized discomycetes have a worldwide distributieguently in terrestrial habitats
and occasinally in aquatic and seraiquatic habitats. They grow on various substratash as tree
bark wood leavesrocks and soil (Gueidan et al. 2014).

Lichenized discomycetes are mainly classified into three classes: Lecanoromycetes
Lichinomycetes and Arthmomycetes (Ekanayaka et al. 2017)but Leotiomycetes and
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Dothideomycetes also include sontiscolichens (Lucking et al. 201Brieto et al. 2018)The first
phylogenetic study on licheiorming fungi based on ribosomal DNA sequence wa8énbee &
Taylor (1992). Latemphylogenetic studiesf Lutzoni et al. (2004)James et al. (2006) and Schoch
et al. (2009) provideduseful information regarding the phylogenetic position of lichenized
apothecial fungiFurthermore Schultz et al. (2001)Ertz et al. (2009 and Miadlikowska et al.
(2014) carried out detailed studies on this group.

In this study we provide morphological descriptions of 12 lichenized discomytaeta
including three new specievif Bacidia subareolataBuellia sublauricassiaeand Letrouitia
magenta and one reference specidsetfouitia transgressafrom northern Thailandsouthern
Ching the UK, Ukraine and Russjasupported by sequence data to infer their phylogenetic
relationships.

Materials & methods

Sample collection and specimen desition

Specimens of lichenized discomycetes were collected in northern Thatarttiern China
the UK Ukraine and Russia in 2015 to 2018. The specimens are deposited in the Mae Fah Luang
University Herbarium (MFLU)Chiang Rai Thailand and Kunming btitute of Botany Herbarium
(HKAS). Faces of Fungi numbers were registered as desanldeyasiri et al. (2015).

Observation of specimens

Macroscopic and microscopic characteristics were recorded for the collected specimens.
Sections of apothecia weraade with a razor blagenounted in water and preserved in lacto
glycerol. A Motic SMZ168 stereo microscope was used to observe the structure of apothecia. A
Nikon ECLIPSE 80i microscope was used to observe microscopic characters. Photomicrographs
were reorded with a Canon 450D digital camera fitted to the microscope. Measurements of
apotheciaexciple paraphysesasci and ascospores were made from materials mounted in water
and the mean values were used in the descriptions. Measurements were m#ueTeth soft (R)
Image Frame Work v. 0.9.7 and images used for figures were processed with Adobe Photoshop
CS6 software (Adobe Systems Inc.).

DNA extraction, PCR and sequencing

Genomic DNA was extracted directly from ascomata using a Plant DNA Rapidcon
Kit (Bio Teke CorporationBeijing, China). The internal transcribed spacers (ITS) were amplified
with primers ITS4 and ITSBNhite et al. 1990) while primelsROR andLR5 (Vilgalys & Hester

1990) were used to amplify nuclear ribosomal large sultun ( L SU) . The PCR mi
contai ned dBGRMaste( MiX(TIANGEN CoChi na) (,DNAtemplate (21 )
eLpach primer (1 ¢€eL; 10 e M). PCR amplificati

initial denaturation step of 5 mirt 84 °C and final extension step of 7 minutes at 72 °C. For the
LSU amplification the 35 cycles consisted of denaturation at 94 °C for 1 mianteealing at 56

°C for 50 seconds and elongation at 72 °C for 3 minute and for the ITS amplification thele&5 cy
consisted of denaturation at 94 °C for 1 minatenealing at 55 °C for 50 seconds and elongation at
72 °C for 1 minute. The PCR products were viewed on 2 % agarose gels stained with ethidium
bromide. PCR products were sequenced by Sunbiotech Congsjiyg, China.

Sequence alignment and phylogenetic analysis

Sequences generated from different primers were analysed with other sequences retrieved
from GenBank. The related sequences were obtained from a BLAST search and from recently
published data. Ae newly generated sequences were deposited in GenBank. The consensus
sequences for each gene were aligned using MAFFT V. 6.864b
(http://matfft.cbrc.jp/alignment/server/index.html) and manually adjusted in BioEdit v. 7.0.4 (Hall
2004) where necessary. Incplate portions at the ends of the sequences were excluded from the

49



analyses. The individual datasets were concatenated into a combined dataset using FaBox (1.41)
(Villesen 2007).Ambiguously aligned regions were excluded and gaps were treated as missing
data. Maximum likelihood phylogenetic analyses were performed in CIPRES webportal (Miller et

al. 2010) using RAXMEHPC2 Workflow on XSEDE (8.2.9) tool. The combined gene analysis was
carried out using default conditions. The best scoring trees were selHuterksultant trees were
viewed with FigTree v.1.4.0 (http://tree.bio.ed.ac.uk/software/figtree/). Maximum Likelihood
bootstrap values equal or greater than 50% are given near the nodes.

Taxonomy

Lecanorales

This order was established blannfeldt(1932. Taxa form lichen thalli with protococcoid
green photobiontsQrespo et al.201Q Miadlikowska et al. 2014and members are widely
distributed (Kirk et al. 200&kanayakaet al. 2017).

Lecanoraceae

This family was establishdaly Korber (1855)a widely distributed family with species found
commonly on rockssoil or bark (Kalb et al. 2011). Species are characterised by apothecial
ascomatasparingly branched paraphysesmifissitunicate cylindrical to clavate asci and ellipsoid
subglobose or bacillifon, hyaline ascospores (Kalb et al. 2011).

Lecanora

The genuslLecanora was introduced byLuyken (1809). Taxaare widespread and
characterized by crustose lichen thalli with thalline apothecial marg@sateasci and hyaline
aseptate ascospordsrgbeet al. 20048 | i wa e tWijagdwarde@eGtlak 2017).

Lecanora hageniiRabenh.Flecht. Europ?: no. 174 (1857) Fig. 2

Facesoffungi number: FOF05800

Lichenizedon dead stemsThallus: crustosegrey to green granulose. Sexual morph:
Apottrecia0.51 0.8 mmdiam, arising singly or in small groupsessile slightly erumpent from the
thallus cupulate to pulvinateroundish grey. Hypotheciumconvex. Margins concolorous to
receptacleDisc brown to orangeHymeniumhyaling within a thick geléinous matrix.Epithecium
branched and pigmented paraphyses apices form clearly distinguishing pseudo epithecium above
the hymeniumbrownish.Excipulum50i 55 um at flanks composed of largehin-walled brownish
cells oftextura angularigo globulose Paraphyses3i 4 umwide at tips numerousfiliform, obtuse
and branched at the apeseptatebrown pigmentedAsci30i 35 x 415 um 8-spored cylindrical
to globoseshort sessilerounded at the aperarrowed to the bas@scosporesi 10 x 3.54.5um,
multi-seriate hyaling smooth and thick walleellipsoid. Asexual morphtUndetermined.
Material examined Russia Rostov regionShakhty City stony steppe on slopes near Grushevka
River (N 47.72279°E 40.25434°)on dead stems of Pontic endemic pl&ophularia donetzica
Kotov (Scrophulariaceag}4 May 2015Timur S. BulgakoyT-396 (MFLU 160605).

GenBank accessiofisiTS-MK499339

Notesi Our collection ofLecanora hageniirom Russia clustered with. hagenii(Lh2)
collections from Hungary $ | itwla2012). GenBank blast results shows that ITS data of our
collection were 99% similar to that @f hagenii(Lh2) and the clade received 100% bootstrap
support. These twh. hageniisequences formed a monophyletic clade clode thspersa(Fig. 1).
Moreover morphology of our collection is similar to the descriptionLofhageniiprovided by
sliwa (2007). This species 1is common in bot
Zhurbenko &Notov (2015) andsmailov et al. (2017) previoushecorded.. hageniifrom Russia,
but it is the first record of this species from Rostayige.
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Lecanora leproplaca HTL19815r
Lecanora leproplaca HTL19558m

Lecanora austrotropica Papong6407
Lecanora subimmergens HTL19754a
Lecanora subimmergens Papong6431

Lecanora toroyensis Papong7197

Lecanora elatinoides HTL19992d
— Lecanora pacifica HTL19901¢c
Lecanora californica HTL19914a
Lecanora gangaleoides HTL19923a
100y Lecanora argopholis HTL1960 0
Lecanora argopholis HTL19608c

63 Lecanora flavoviridis Papong6539
Lecanora leprosa Papong6735
1 100r Lecanora phaeocardia Papong3492
| Lecanora phaeocardia Papong3473
Lecanora imshaugii HTL19273b

991 Lecanora pseudogangaleoides HTL19103a
Lecanora queenslandica HTL19113]

HL | ecanora achroa HTL19841a

Lecanora leprosa Papong6443

Lecanora helva Papong5453
Lecanora subimmersa HTL19103b

100, Lecanora plumosa Papong6965
Lecanora plumosa Papong6958

WE Lecanora helva Papong6444
0]

Lecanora chiorophaeodes U211
Lecanora intricata U166
Lecanora fuscobrunnea Tuerk 44657
Lecanora fuscobrunnea Tuerk 44688
Lecanora polytropa AFTOL 1798
Lecanora polytropa
Lecanora chlorophaeodes U210
Lecanora intricata AO23A
96 Lecanora concolor U266
Lecanora concolor AFTOL 366
Lecanora dispersoareolata M124
9 Lecanora subintricata SPO28
Lecanora subintricata SPO27
Lecanora muralis Schmull
Lecanora achariana U155
Lecanora muralis M122
Lecanora macrocyclos U273
Lecanora garovaglii Leavitt 089
9% [ ecanora garovaglii Leavitt 142
Lecanora muralis Vondrak 9413
Lecanora opiniconensis U217
Lecanora phaedrophthalma U291
100, Lecanora novomexicana BRY 55026
Lecanora novomexicana BRY 55024
1001~ Lecanora anopta SPO4
Lecanora anopta SPO3
Lecanora burgaziae SPO6
ML [ecanora burgaziae SPO7
Lecanora varia U179
g5] 100, Lecanora densa SPO13
Lecanora densa SPO14
Lecanora varia U188
Lecanora conizaeoides
Lecanora saligna SPO24
9 Lecanora laxa SPO23
Lecanora laxa SPO22
100| Lecanora physciella Tuerk 35769
_‘ Lecanora physciella Tuerk 35770
Lecanora saligna Leavitt 5702
531 Lecanora dispersa Ld8
Lecanora dispersa Ld9
Lecanora andrewii Lan1
Lecanora hagenii Lh6
7 Lecanora pruinosa U209
Lecanora pruinosa Lpr1
Lecanora albescens Lal8
Lecanora albescens Lal9
{ Lecanora reuterii Lr1
Lecanora reuteri U177
Lecanora semipallida Ls10
ZQELer;anora semipallida Ls9
Lecanora flotowiana U175
_[ Lecanora populicola EDNA0901533
00t [ ecanora populicola EDNA0901538
‘E Lecanora crenulata Lc2
Lecanora crenulata Lc3
"l Lecanora hagenii Lh2
100! L ecanora hagenii MFLU 16-0605
Lecanora sambuci BIOUG24047E06

Q

Lecanora argentata Papong6041
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100 Lecanora contractula U236
0 Lecanora contractula AFTOL 877
Lecanora straminea
Lecanora perpruinosa U176

Lecanora hagenii Lh3
100 Lecanora bipruinosa U354

Lecanora nashii U253
Lecanora flavopallida Lumbsch 20031a

Lecanora flavopallida Lumbsch 19972d
Lecanora farinacea eb43
Lecanora farinacea Lumbsch 19971b

Lecanora caesiorubella Lumbsch 19974k

100 Lecanora vainioi Papong 7120
Lecanora vainioi Papong 6957
Lecanora sp.
100 Lecanora cinereofusca NY 1521
Lecanora cinereofusca NY1520

Lecanora saxigena NY 1447
100y Lecanora ecorticata NMW C.2015.005.70
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Lecanora pulicaris
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Lecanora subrugosa
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Lecanora rugosella

Lecanora paramerae
- 99or Lecanora horiza

Lecanora horiza u332
Lecanora campestnis U225
821 Lecanora allophana BIOUG24047 HO3
B! | ecanora allophana U231
Lecanora allophana Malicek 161
100 Lecanora epibryon m120
100! [ ecanora allophana M120
Lecanora epibryon
100; Lecanora layana NY 1744
Lecanora layana NY 1954
1001~ Lecanora tropica Lumbsch 198441
Lecanora tropica Papong 6440
Lecanora achroa Elix 43396
Lecanora lividocinerea
100 Lecanora carpinea U156
DO [ ecanora carpinea U1 0
Lecanora carpinea EDNA0902117
Lecanora subcarpinea Pruegger 65311
Lecanora subcarpinea eb5
Ol | ecanora subcarpinea eb14
Lecanora leptyrodes eb15
98y Lecanora bicincta eb36
75| ' Lecanora bicincta eb38
Lecanora bicincta B267
Lecanora rupicola B357
Lecanora rupicola B333
Lecanora carpinea eb11
100~ Lecanora swartzii B306
Lecanora swartzii EB24
1007 Lecanora lojkaeana
Lecanora lojkaeana jpbnorway
100 Lecanora kenyana 1179E
Lecanora kenyana Kirka 1179
Lecanora orientoafricana Kirika 2205
100 Lecanora intumescens eb4
411)0&0@0’3 intumescens eb52
Lecanora cateilea eb70
100 Lecanora orosthea U244
Lecanora orosthea
Lecanora sulphurea U212
Lecanora symmicta SPO29
Lecanora symmicta U205
Lecanora confusa SPO9
Lecanora confusa SPO10
Lecanora symmicta BIOUG24047G01
Lecanora flavoleprosa SPO18
Lecanora aitema SPO1
Lecanora fulvastra SPO8
Lecanora austrocalifornica SPO2
Lecanora expallens EDNA0901519
Lecanora expallens EDNA1000098
Lecanora pulicaris BIOUG24047E12
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99[ Lecanora pringlei BM29823a
Lecanora pringlei BM30116

951 Lecanora schizochromatica SPO26

@ Lecanora schizochromatica SPO25
100; Lecanora anakeestiicola NY1476
Lecanora anakeestiicola COLOlean1

1001 Lecanora filamentosa SPO16

53 Lecanora filamentosa SPO17
100 Lecanora formosa ZX 201409468
Lecanora formosa ZX 20129045 2

Pyrrhospora russula HD010

0.1

Fig. 1 7 Phylogram generated from a maximum likelihood analysis based on ITS sequence data.
The newly generated nucleotide sequences were compared against the GenBank
(http://www.ncbi.nlm.nih.goy/database using the Mega BLAST program. Rdlaexjuences were
obtained from GenBank. One hundred eigfhiree strains were included in the sequence analyses
which comprised 520 characters including gdpsrhospora russulaiD010was used as the out
group. The best scoring RAXML tree with a finddiihood value of 18905.396231 is presented.

The matrix had 428 distinct alignment pattenvgh 10.44 % of undetermined characters or gaps.
Estimated base frequencies were as followsz 8.208 C = 0.288 G = 0.267 T = 0.237,
substitution rates AG= 1.262220 AG = 2.901173 AT = 1.748959 CG = 1.038279 CT =
5.713006 GT = 1.000000; gamma distributiochh a p e p a=* 5032 Baotstridp support
values for ML equal or greater than 50% are given above the nodes. Newly generated sequences in
blue.

Pyrrhospora

The genusPyrrhosporawas introducedoy Korber (1855). Currentlyhis genus includes
around B species (Jaklitsch et al. 2Q1¥/ijayawardeneet al. 2017).Taxa are widespread and
characterised by a crustose thallvsd-orange red or redbrown apothecia and subglobose to
clavate asci and simple hyalinascospores (Hafellner 198/093).

Pyrrhospora russula(Ach.) Hafellnerin Kalb & Hafellner, Herzogia 9(12): 86 (1992) Fig. 4

= Ramboldia russul@Ach.) Kalb, Lumbsch & Elix Nova Hedwigia 86 (2): 37 (2008)

Facesoffungi number: FOF05801

Lichenizedon dead stenilhallus: crustosegrey togreen granuloserimose. Sexual morph:
Apothecia0.8 1.5 mmdiam, arising singly or in small groupsessile slightly erumpent from the
thallus pulvinate roundish or irregulareddish orangeHypotheciunflat. Margins concolorous to
receptacleHymeniumhyaline to orangishwithin a thick gelatinous matrjxurned reddish in KOH.
Epitheciumbranched and pigmented paraphyses apices form clearly distinguished epithecium
above the hymeniumyellowish and turned red in KOHExcipulum 60i 100 um at flanks
composed of loosely arranged hyphae without algal,caliter cells are orangisimner cells are
hyaline.Paraphysed..2i 1.8 umwide, numerousfiliform, apically branchedseptateAsci25i 35 x
81 12 um 8-spored clavate to subglobosearrowed to basehort pedicellaterounded at the apex
amyloid ring absent at the ascus ap@&scospores6i 10 x 23 um, hyaling smoothwalled,
ellipsoid. Asexual morph: Undetermined.

Material examined Thailand ChiangRai Province Mae Fah Luang Universityon dead
stems 22 May 2015A.H. EkanayakaHD010 (MFLU 160575).

GenBank accessiofisiTS-MK499340

Notesi Our molecular data clearly indicates that our new strain of MFLAO5I& which
was collected on a dead stem from Thailaadanonophyletic withPyrrhosporarussulain the ITS
matrix (Fig. 3). ThePyrrhospora russulalade of these two strains is supported by 98% bootstrap
support and their ITS sequendata are similar by 96%. This identification is supported by it
having orangeed to bright red apothecia reddish hymenium and ellipsoid ascospores as in the
description provided by Gumboski (2014). However ascospores of previous collection from Brazil
are slightly larger (812 x 3i4 & m) tcbllaction Gumboski 2014). MoreoveP. laetais

53



morphologicdly similar to P. russulabutP. russuladiffers in having highly branched apices to the
paraphyseqKalb & Hafellner 1992). This species is known from Ameriédrica and Asia
(Gumboski 2014). The generally large differenaedase pairsvarrantsfurther investigation of
what appears to be a species complex.

Fig. 2 1 Morphology of Lecanora hageniiMFLU 16-0605). a b Ascomata on wood. ¢ Cross
section of an ascoma. d Apically branched paraphyses.Asci and paraphyses. g lipsoid
ascospores. S@barsc =100 umd, e, f =15 um g=10 pm.




Pyrrhospora russula MFLU 16-0575
98
Pyrrhospora russula Luecking 17640

100
o L—— Pymhospora sanguinolenta Elix 28835
87 oG
———— Pyrrhospora arandensis Elix 28721
100 Pymhospora laeta Elix 31817
Pymrhospora petraeoides
100
Pyrrhospora petraeoides Elix 36816
] Pymhospora quemea

Lecanora hagenii T396

0.05

Fig. 317 Phylogram generated from a maximum likelihood analysis based on ITS sequence data.
The newly generated nucleotide sequences were compared against the GenBank
(http://www.ncbi.nlm.nih.goy/databas using the Mega BLAST program. Related sequences were
obtained from GenBank. Nine strains were included in the sequence anallggds comprised

577 characters including gapsecanora hageniiT396 was used as outgroup. The best scoring
RAXML tree with afinal likelihood value of- 2238.014137 is presented. The matrix had 234
distinct alignment patternsvith 23.30 % of undetermined characters or gaps. Estimated base
frequencies were as follows; A 0.226861 C = 0.261569 G = 0.263330 T = 0.248239;
subdgitution rates AC= 1.869257 AG = 2.913060 AT = 2.236712 CG = 1.121586 CT =
4.791254GT=1. 000000 ; gamma di st r=il1.881352 Bootstrap Isupgoe p ar
values for ML equal or greater than 50% are given above the nodes. Newly generated sequences in
blue.

Malmideaceae
The family Malmideaceae was introdudeyl Kalb et al. (2011) taccommodate thkeecidea
piperis andLecanora graniferagroups. Currently this family includes five genera.

Malmidea

The genusMalmideawas established by Kalb et al. (2011). Currently this genus comprises
55 species (Joseph et al. 2018). The taxa adelyvdistributed and characterized by a crustose
thallus biatorine apothecjaasci without tubular structurefiliform paraphyses and simple
ascospores (Joseph et al. 20M&erakoon et al. 201&alb et al. 2011).

Malmidea subaurigera(Vain.) Kalb, Rivas Plata & Lumbschin Kalb, Rivas PlataLicking &
Lumbsch Biblthca Lichenoll06: 161 (2011) Fig. 6

Facesoffungi number: FOF05802

Lichenizedon dead stemThallus: crustosegrey to greenturning orangish in KOH
granulose rimose. Sexualmorph: apothecia0.2/0.7 mm wide, arising singly sessile slightly
erumpent from the substraglvinate chocolatebrown to greybrown with clear thalline margins.
Hypotheciumconvex.Hymeniumhyaling within a thick gelatinous matrixexcipulum50i 60 pm
wide, composed of black pigmented cellstektura intricata Paraphysed.3 1.8 um wide at the
apex K = 1.5um, n = 20), numerousfiliform , aseptateslightly branchedAsci45 65 x 12 18 pm
(X =52 x 14 umn = 30) 8spored narrowed to basehort sipitate, cylindrici clavate rounded at
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the apexAscospored 2 15 x 6 7 um (X = 14 x 6.3um, n = 40), hyaling smooth walledellipsoid
to fusoid aseptateguttulate Asexual morph: Undetermined

Material examined Thailand Chiang Rai ProvingeRong Kwang Phrag on dead barkl10
January 2018A. H. EkanayakaHD079 (MFLU 180692 HKAS 104265).

GenBank accessiofsiTS-MK499341, LSU-MK499354

p L A‘\J ""Er"“

Yl
=
.

i@

Fig. 4 7 Morphology of Pyrrhospora russuldMFLU 16-0575). a Substrate., Iz Ascomata on
wood. d Cross sect of an ascoma. e Close up of a vertical section of the ascoma at margin.
f Filiform paraphyses. ¢ Short pedicellate asci.-&« Ovate ascospores. Scale bars: 400 um
e=100 um f=20 um g-j =15 pm k-0 =5 pm.

Notesi Our collection from Tha#nd clustered withifMalmideaclose toM. floridensisand
M. eeuuag(Fig. 5). Thenew collection formed an independent clade with high bootstrap support
(92%). LSU sequence data of this species differs by 20 base pairdfrbaridensisand 21 base
pairs from M. eeuuae Morphologically of our new collection is similar to the description of
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Malmidea subaurigeréby Kalb et al. (2011)exceptin having slightly smaller ascMalmidea
subaurigerais morphologically similar taVl. aurigera M. papillosaand M. granifera but M.
aurigera has a yellow thallus and/. papillosa and M. granifera have largerascospores
(Weerakoon et al. 201&alb et al. 2011). This species was previously recorded from Thailand by
Kalb et al. (2011). LSUsequence data d¥l. subaurigea was not available in GenBank for
comparison with our collectigibut the Thai collections need further consideration.

Malmidea floridensis May 3088

Malmidea eeuuae Kalb 36993

Malmidea subaurigera MFLU 18-0692

Malmidea
Malmidea coralliformis Kalb 37082
Lecidea cyrtidia Lay 07-0076
79
Savoronala madagascariensis DNAS37
100
Savoronala madagascariensis DNAS38 | Savoronala
g Lecidea plebeja Motiejunaite 7695
Kalbionora palaeotropica 24530
51| Kalbionora palaeotropica VN130046b
Kalbionara
100 — Kalbionora palaeotropica VN130046a

Kalbionora palaeotropica 24533

b Frutidella pullata Tonsberg 34616
91
4‘ Frutidella
Frutidella caesioatra Andersen 91

Miriquidica garovaglii Kossowska 221

003

Fig. 51 Phylogram generated from a maximum likelihood analysis based on LSU sequence data.
The newly generated nucleotide sequence&re compared against the GenBank
(http://www.ncbi.nlm.nih.goy/database using the Mega BLAST program. Related sequences were
obtained from GenBank. Fifteen strains were included in the sequence anahjisbscomprised

802 characters including gapdiriquidica garovagliiwas used as the outgroup. The best scoring
RAXML tree with a final likelihood value 02902.279588 is presented. The matrix had 237 distinct
alignment patternswvith 14.10 % of undetermined characters or gaps. Estimated base freguencie
were as follows; A= 0.254 C = 0.228 G = 0.308 T = 0.210; substitution rates A€ 1.402567

AG = 2.713112 AT = 1.430805 CG = 1.070071 CT = 8.095518 GT = 1.000000; gamma

di stributi on =s0b@7p84Boptsirapasupport gatuesor ML egjuwor greater than
50% are given above the nodes. Newly generated sequence in blue.

Ramalinaceae
The family was introduceldy Agardh (1821)Taxa are lichenized or rarely lichenicolous and
characterised by crustose or squamulose to fruticose thallus chitintococcoid photobiont
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apothecial ascomatahamathecium consisting of often branched paraphysespored
semifissitunicateamyloid asci and ellipsoid to oblong or cylindricayalineascospores (Jaklitsch
et al. 2016).

Fig. 6 T Morphology of Malmidea subaurigerfMFLU 18-0692). a Substrate. b Ascomata on
wood. ¢ Cross section of an ascoma. d Clgsef the excipulum at margins and flanks. e Aseptate
paraphyses-fi Short pedicellate asaiEllipsoid tofusoid ascospores. Seaars:.c =100 um d =

50 ume-h=25 um i =5 um.

Bacidia

The genusBacidia was introducedy De Notaris (1846) andurrently includes over 230
species (Jaklitsch et al. 2Q1W/ijayawardene et al. 2017). Taxae characterized by a crustose
thallus sessile biatorine or lecideine apothecia with short steith elongateclavate asciand
hyaling transversely multiseptatescospores (Hafellner 1984).

Bacidia subareolat&Ekanayaka & K.D. Hydesp. nov. Fig. 8
Index Fungorum number: IF55624Hacesoffungi numbeFoF05803
Etymologyi refers to the similarity tBacidia areolata
Holotypei MFLU 181817
Lichenizedon dead stemThallus: crustosebrown to greenareolate cracked wrinkled.
Sexual morphApothecia0.5 1.5 mm diam, arising sindy or in small groupssessile slightly
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erumpent from the substrafalvinate apothecjdight brown to dark brownHypotheciuntonvex.
Discslight brown to dark brown and sometimes blalglargins light browndark brown to black.
Hymeniumhyaling presere with in a thick gelatinous matrifExcipulum50i 120 pm wide outer
layer composed of smathin-walled, orange brown colour cells téxtura angularisglobulosaand
inner layer composed of narrpvong, thin-walled hyaline cells oftextura intricata Hymenium
hyaline. Epitheciumbranched paraphyses apices glued together to form clearly distinguishing
epithecium above the hymeniutorownish.Paraphysesl.2i 1.9 um wide & = 1.6 pum n = 20),
numerousfiliform, propoloid septatelittle branched at thepgx.Asci52/59 x 911 ym (X =55.9
x 9.8 um n = 30) 8spored narrowed short pedicellgteylindrici clavate rounded at the apex
croziers present at the base of a8sicospores80i 50 x 2.73.4 um X =40.2 x 3.0 pmn = 40),
arranged as a short fasechyaling smooth walledfiliform, narrowed to the bas&i 10- septate.
Asexual morph: Undetermined

Material examined Thailand Chiang Rai ProvingeMae Fah Luang Universityon dead
bark 25 December 2014\.H. EkanayakaHD 006 (MFLU 181817).

GenBank accessions ITS-MK499342

Notesi Our new collection from Thailangrouped basal to th@acidia areolataandBacidia
suffusagroup especially close tBacidiaareolata(Fig. 7) withhigh bootstrap support (92%). ITS
data of our new collection diffefsom that ofBacidia areolataby 36 base pairs out of 470 (10%)
and therefores a new species based on the guidelioedeewon &Hyde (2016).Our species is
similar to the description oBacidia millegrana by Awasthi & Mathur (1987) but Bacidia
millegrana differs in having 10 19-septate ascospores. TBacidia species B. subareolata B.
campaleaB. areolataandB. suffusaform a monophyletic group and are characterized by peach
coloured or brown apotheciaylindrical or clavate 8-spored asci and mulseptate filiform
ascospores. HoweveB. subareolatadiffers from these taxa in having slightly smaller ascospores
and apically brancheparaphyses (Gerasimova et al. 2018).

Caliciales

This order was established by Bessey in 19@d reported from vasus habitat§Ekanayaka
et al. 2017 Jaklitsch et al. 2016)The order is not easily characterized morphologically and
includes both mazaediate and roazaediate genera of both crusidagicose and foliose genera

Caliciaceae

This family was establiedby Chevallier (1826) with lichenized and lichenicolous species.
Currently Caliciaceae comprises around 29 genera ands@&fes (Jaklitsch et al. 2016). Taxa
form crustose to squamulgsiliose or fruticose lichen thalli. Ascomata are characteribgd
having mazediate to nemazaediatestalked to sessiJanostly lecideine and rarely lecanorjne
blackish apothecia. The excipulum is composed of prasparaplectenchymatous cells. The outer
excipulum cells are usually dark browwhile the inner cel are hyaline. Paraphyses are
unbranched or slightly branched and amyloid. Asci are mostly semifissitunicate and abnytiand
some genera prototunicate. Ascospores are sepid@e¢ptate)muriform toellipsoid (&klitsch et
al. 2016 Prieto & Wedin 216). Some taxa produce secondary metabolites such as terpenes
depsidones (e.g.norstictic acid) lichexanthong and sometimes anthraquinones eig a
pigmented medulla (Jaklitsch et al. 2016). Species are widely distributed in tempeatapical
and tropical regions specially on barkicks and wood (Jaklitsch et al. 2016).

Buellia

The lichen genuBuellia was introducedy De Notaris (1846) ancurrently includes around
400species (Jaklitsch et al. 2016). Tdenus is characterized by blackitgine apotheciseptate
oblong to ellipsoidrarely citriform hyaline tobrownish ascospores and deep reddisiwn to
yellow or yellowish greed to rarely hyaline hypotheciulaghi et al. 2010)
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Bacidia sorediata NY2294
Bacidia sorediata NY1389
Bacidia sorediata NY1397
104 Bacidia sorediata NY1544
Bacidia sorediata NY1748
™| | Bacidia sorediata NY1539
Bacidia sorediata NY1747
Bacidia sorediata NY2496
Bacidia sorediata NY 1546
88 Bacidia schweinitzii NY 1448
72 Bacidia schweinitzii NY 1449
68|  Bacidia schweinitzii NY1452
100! Bacidia schweinitzii NY 1450
Bacidia schweinitzii AFTOL ID 642
100| Bacidia schweinitzii
100 Bacidia schweinitzii NY 1453

51

69(100,

ls

Bacidia schweinitzii NY 1451
Bacidia schweinitziiNY 1451
Bacidia schweinitzii M 0182580
Bacidia wellingtonii isolate 5761
Bacidia suffusa M 0182594
100| Bacidia suffusa M 0182593
100| ' Bacidia suffusa M 0182601
Bacidia suffusa M 0289887
8 Bacidia suffusa M 0289888

|3

100

——— Bacidia areolata M 0182592
Bacidia subareolata MFLU 18-1817
76| Bacidia kurilensis M 0182621

95| Bacidia kurilensis M 0182620

Bacidia kurilensis M 0182622

100| Bacidia laurocerasi Galanina 424
Bacidia laurocerasi

Bacidia biatorina
r Bacidlia lutescens
Bacidia hostheleoides

r Bacidia rubella Hur H06122
55| Bacidia rubella AFTOL ID 1793
Bacidia rubella
I Bacidia rubella Vondrak 12200
Bacidia rubella M 0182581
&4 l Bacidia rubella LG DNA 578
Bacidia rubella LIFUO76 16
I Bacidia fraxinea
— Bacidia rubella AFTOL ID 1793
Bacidia elongata M 0182627
89| Bacidia elongata M 0182571
1001l Bacidia elongata M 0182625
Bacidia elongata M 0182626
65| Bacidia albogranulosa VVondrak 17113
100| Bacidia albogranulosa Vondrak 11889
Bacidia albogranulosa Vondrak 11888
Bacidia albogranulosa Malicek 9622
Bacidia polychroa
7o~ Bacidia diffracta Harris 46555 A
Bacidia diffracta
Bacidia suffusa

Bacidia |
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o 75| Bacidia sachalinensis M 0182624
%8|l Bacidia sachalinensis IMGIG 148
100[ Bacidia sachalinensis M 0182619
Bacidia sachalinensis IMGIG 147
Bacidia sachalinensis M 0182623
Bacidia rosella
| 66|— Bacidlia absistens
100[ Bacidia arceutina
Bacidia arceutina LG DNA 579
i Bacidia sipmanii LG DNA 361
- Bacidia scopulicola

Bacidia squamulosula SE 314
100 Bacidia cylindrophora isolate 1312

| Bacidia cylindrophora isolate 396

oo| Bacidia bagliettoana O L 161668

4100[[ Bacidia bagliettoana
Bacidia bagliettoana O L 164908
62(—7 Bacidia medialis
Bacidia friesiana L 13159
] 100| Bacidia subincompta
4 Bacidia subincompta DF231

Bacidia bagliettoana O L 175215

osr— Bacidia vermifera
Bacidia vermifera LIFU084 16 versA

& mr Bacidia circumspecta L 13006
62 Bacidia circumspecta

Bacidia auerswaldii
Bacidia lutescens SE 285
Bacidia caligans
100| Bacidia incompta
Bacidia incompta KoLRI Udo 32
8 Ramalina capitata R4

69 Ramalina polymorpha R9
Ramalina menziesii Bjork18095
Ramalina canariensis R3
—— Ramalina complanata AFTOL ID 966
Ramalina bourgaeana HBG 17039
Ramalina chondrina RS
Ramalina inflexa UNITEC 5331
Ramalina tortuosa HBG 17063
Ramalina stevensiae HBG 17067
Ramalina glaucescens UNITEC 5429
Ramalina celastri UNITEC 5417
Ramalina ovalis UNITEC 5607
Ramalina pusilla LG R509
%L Ramalina pusilla HBG 17075
100' Bacidia beckhausii MSSRF
%5 Biatora beckhausii
—— Bacidia hemipolia Bacidia ll
Bacidia sabuletorum

64/
— Bacidia fuscoviridis Nordin 5058

Bacidlia trachona Andersen 99

Ramalina

Lecanora contractula AFTOL ID 877

008

Fig. 71 Phylogram generated from a maximum likeltll analysis based on ITS sequence data.
The newly generated nucleotide sequences were compared against the GenBank
(http://www.ncbi.nlm.nih.goy/database using the Mega BLAST program. Related sequences were
obtained from GenBank. One hundigide strainsvere included in the sequence analysdsch
comprised 542 characters including gapecanora contractulaAFTOL ID 877 was used as
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outgroup. The best scoring RAXML treetlwa final likelihood value 010118.852902 is presented.
The matrix had 403 distct alignment patterpsvith 15.34 % of undetermined characters or gaps.
Estimated base frequencies were as followsys 8.226 C = 0.280 G = 0.255 T = 0.239;
substitution rates AG= 2.548301 AG = 3.43005] AT = 3.191893 CG = 1.232417 CT =

7.027845 GT = 1.000000; gamma distribution gh®& p a r a=M&25888.Bodistrap support
values for ML equal or greater than 50% are given above the nodes. Newly generated sequence in

blue.
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Fig. 81 Morphology ofBacidia subareolatdholotype MFLU 181817). ab Ascomata on wood.

¢ Ascoma on wod. d Cross section of an ascoma. e Close up of a vertical section of the ascoma at
margin. f Septate paraphyses. ghort pedicellate asci. k Short fascicle of ascospo@€ylindric
ascospores. Scale baas: 500 um b =200 pm ¢ =200 um d = 300um, e =100 pum f =40 um
g-k=25um1-0=10 pm.
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Buellia sublauri-cassiaeEkanayaka & K.D. Hydgsp. nov. Fig. 10

Index Fungorum number: IF556242; Facesoffungi nuntbeid5804

Etymologyi refers to the similarity tBuellia lauricassiae

Holotypei MFLU 180672

Lichenizedon dead stemThallus: crustoseyellowish to grey granulose rimose. Sexual
morph: Apotheciad00' 800 mmdiam, arising singly or in small groupsessile slightly erumpent
from the thallus pulvinate roundish orirregular, black. Hypotheciumconvex. Disc smooth to
slightly granuloseblack. Margins distinct black. Hymeniumhyaling within a thick gelatinous
matrix. Epitheciumbranchegswollen and pigmented paraphyses apices form clearly distinguishing
pseudo epithecium ale the hymeniumbrown Excipulum40i 50 um at flanks composed of
small thin-walled, cells oftextura intricatawithout algal cellsinner cells are hyaline to brownish
outer cells are browrwith orange pigmentfaraphysed.2 1.8 um wide at the middIlex = 1.4
pm, n = 20), 2i4.5 um wide at the tipX = 3.2 um n = 20), numerous filiform, propoloid
aseptatgbranchedswollen and pigmented at the apic&sci50i 75 x 13 20 um (X =60 x 15 pm
n = 30) 8spored narrowed to baseshort pedicelcylindrici clavate rounded at the apexon
amyloid. Ascosporel5i 20 x 79 um (X = 17 x 8um, n = 40), greenish brownsmooth walled
ellipsoid, tearshapedlover cell is slightly wider than upper celbwer apex roundedipper apex
slightly pointed to rounded\sexual morphUndetermined.

Material examined Thailand Chiang Rai ProvingeMae Fah Luang Universifyon dead
stem 28 June 2016A.H. Ekanayaka HD04Y (MFLU 18672 holotype); same collections details
(HKAS 104246 isotype); ThailandChiang Rai Provice Mae Fah Luang Universifyon dead
stem 12 November 201, 7A.H. Ekanayaka HD064 (MFLU 18681, paratype)

GenBank accessiofisITS: MFLU 180672 MK499343 MFLU 18-0681 MK499344; LSU:
MFLU 18-0672 MK499355 MFLU 18-0681- MK499356

Notesi Our new colletion from Thailand clustered witBuellia with high (100%) bootstrap
support(Fig. 9) PhylogeneticallyBuellia sublauricassiaegroups withBuellia lauri-cassiaewith
high statistical support (100%but differs by 54 base pairs (ITS) froBuellia lauri-cassiae.
Moreover Buellia sublauricassiae differs from Buellia lauri-cassiae by having 1septate
ascosporefWatanuki et al. 202). Morphological characters of our collection are similaBtellia
halonia(Bungartz et al. 2004put differin not havingareolate greenish thallus blaickoutline.

Buellia polyspora(Willey) Vain., Acta Soc. Fauna Fl. Fenn. 7: 171 (1890) Fig. 11

[ Amandinea polyspor@Willey) E. Lay & P.F. May in Sheard & May Bryologist 100(2):
164 (1997)

[ Buellia myriocarpavar. polysporaWilley, in TuckermanSyn. N. Amer. Lich. (Boston) 2:
97 (1888)

Facesoffungi number: FOF05805

Lichenizedon dead stemThalus: crustosggreenish granulose. Sexual morpkpothecia
0.8 1 mmwide, arising singly or in small groupsessile erumpent from the substraterbinate
black when freshHypotheciumconvex disc and the margins are black when frddigmenium
hyaling enclosed in a thick gelatinous matripithecium branched slightly swollen and
pigmented paraphyses apices form clearly distinguishing pseudo epithecium above the hymenium
greenish brownExcipulum36i 45 pm (X = 32.3um, n = 10) outercells aretextura angularisto
globulosainner layer composed of hyaline loosely arranged hygPa@aphysed.5 2 umwide (X
= 1.7 um, n = 20), numerous filiform, slightly swollen at the apex and dagkeenish brown
pigmented that is dissolved in KOWsci42i48 x 1015 um (X =45.1 x 13.1 umn = 30) 16
spored short sessilecylindrici clavate rounded at the apeAscospored7i 21 x 4 7 um (X =18 x
6 um, n = 40), multiseriate ellipsoid, one septateammature ascospores are hyaline or light brown
guttulate matured spres are green or dark brown and guttyl#téen walled. Asexual morph:
Undetermined.

Material examined Thailand Chiang Rai ProvingeChiang senon dead stems4 June
2015 A.H. EkanayakaHD069 HD71 (MFLU 180685 MFLU 18-0687).
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GenBank accessionisITS: MFLU 180685MK499345 MFLU 18-0687-MK499346; LSU:
MFLU 18-0685MK499357 MFLU 18-0687-MK499358

Notesi Buellia polysporais characterized by its small spores and polysporous \akh
mostly have 16 spores and occasionally 8 or 32 spores (Barggat 2007). Our new strain from
Thailand is morphologically similar to the description Rdiellia polysporaby Bungartz et al.
(2007). MoreoverBuellia polysporaphylogenetically and morphologically is closeBoschaereri
(Fig. 9). Bungartzt al. 007) discussed the morphological similarities betwReschaereriand
B. polysporabut B. schaereridiffers in having 8spored asci as opposed to 16 in our collection
(Bungartz et al. 2097 Joshi et al. (2010) ariBlungartz et al. (2007ecorded presee of pycnidial
conidiomata with filiform conidia withirBuellia polyspora However in our collection we did not
observe the asexual morph.

The genusAmandineawas segregated frorBuellia and is characterized by apothecial
ascomatacrustose and squamueghalli and filiform and curved conidiéScheidegger 1993
Sheard & May 1997). Sheard & May (1997) introdutieel combinatiorAmandinea polysporand
placedBuellia myriocarpavar. polysporaand Buellia polysporawithin it based on their filiform
conidia. Later, Bungartz et al. (2007) restablishedBuellia polysporaand synonymized
Amandinea polysporanderBuellia polysporaBungartz et al. (200/%)owever suggestd that B.
polysporamay belong to a smaller core group wittimandineaby considering thenorphological
similarities between the type speciesAzhandineaA. coniops( = B. coniop$ andB. polyspora
[i.e. presence of sessile black apothegascospore morphology and filiform conidi@heard &
May 1997)]. Howeveraccording to the present pbgenetic analysis and previous literajufe
genusAmandineais currently notwell-supportedwhile the genuBuellia is highly polyphyletic
(Bungartz et al. 2007).

Considering the confused status of this speeaied the fact this is the first moleculacord
we have decided to use the older naBuellia polysporauntil further collections are made and
sequenced (Bungartz et al. 2007). Furtherporstabilize the phylogeny of the gen&uaellia and
Amandineawider samplingsequencing and wider ram@f genetic markers are required.

Physciaceae

The family Physciaceawas introducedy Engler (1898) andurrently includes 14 genera
(Jaklitsch et al. 2016). Taxa are widely distributed and characterized by crustose to squamulose
foliose, or subfruticose thallus withTrebouxia photobiont ascomata apothecjahamathecium
consisting of slightly capitate paraphysesmifissitunicate asciellipsoid, transversely septate
ascosporedsHJix 2011).

Rinodina

The genus was introducdxy Gray (1821) andhcludes around 300 species (Jaklitsch et al.
2016). Taxa are widely distributed and characterised by crustose to subsquamarelse
squamulose thallysascomata apothecjahsci (4) 8-spored and olivgreen or brownellipsoid
ascospores (Elix 2011).

Rinodina pyrina (Ach.) Arnold Flora (Regensburg) 64: 196 (1881) Fig. 13
Facesoffungi number: FOF05806
Lichenizedon dead stemThallus: crustosegreenish grey granulose. Sexual morph:
Apothecial.2 0.6 mmwide, arising singly or in small groupsessié, erumpent from the substrate
cupulate black when freshHypotheciumconvex.Disc black. Margins green.Hymeniumhyaling
enclosed in a thick gelatinous matripitheciumslightly swollen paraphyses apices form pseudo
epithecium above the hymeniuiydine to brownish Excipulum30i 50 um outercells aretextura
angularisto globulosainner layer composed of hyaline loosely arranged hypghamaphyse.2/
2.8 um wide at the apexnumerous filiform, slightly swollen at the apexaseptate slightly
brancled at the basdésci40i 45 x 10 15 um 8-spored short sessilecylindrici clavate rounded at
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Buellia insignis ZT2013043
100! Buellia insignis Nordin 5664
Tetramelas phaeophysciae Nordin 5663
—— Buellia triphragmoides

100— Tetramelas confusus Galloway 0239
.I E Buellia papillata
Buellia anisomera

721 Buellia halonia 140768
100t Buellia halonia 140808
Buellia halonia TS1749
100— Buellia zoharyi
L Buellia elegans MP44
Buellia subsororioides MSSRF/Bsub/102
— Buellia sp. HD4X

77 Santessonia soredliata
_E Buellia almeriensis F5
50 Buellia chujana 1408352

2] Buellia badia MP65

731 Buellia geophila
QE Buellia epigaea OL195523

100; Amandinea petermannii
Buellia frigida s267
Buellia russa

Buellia ocellata
Buellia aethalea F138222
100

Dimelaena radiata MP73
Dimelaena radiata
Buellia tesserata MP76

100[.— Buellia polyspora MFLU 18-0687
Buellia polyspora MFLU 18-0685
75 Dermatiscum fallax MP30
gy Dermatiscum thunbergii
97, Buellia schaeren
5 Buellia schaereri

Buellia georgei

/;SUE Buellia dijiana
100 Buellia georgei

Buellia asterella
100 Buellia sublauri-cassiae MFLU 18-0681
100 Buellia sublauri-cassiae MFLU 18-0672

Buellia lauri-cassiae L01255

Buellia submuriformis
100; Buellia mamillana 141100

L Buellia mamillana 1407921

79 Buellia frigida AFTOLID 889
Amandinea coniops HSG08011332
Buellia violaceofusca Thor 31380
Buellia decedens Lambauer 0197
100; Amandinea punctata
_anea punctata AFTOLID 1306
Amandinea lignicola T605

2 Amandinea efflorescens
_‘—_‘— Australiaena streimannii Nordin 3256
Buellia triseptata
100[ Acroscyphus sphaerophoroides MP109
Acroscyphus sphaerophoroides

100| Texosporium sanctijacobi
Texosporium sanctijacobi MP17
09 Acolium karelicum MP56
Cyphelium inquinans
B Thelomma mammosum MWE172
72 Thelomma santessonii MWE173

®

100y Tholurna dissimilis
___|67 l Tholurna dissimilis
o7 Allocalicium adaequatum MP22
4100[_ Pseudothelomma ocellatum MWE177
Pseudothelomma ocellatum MWE178
80 Diplotomma rivas-martinezii 13365 BA

%! Buellia rivasmartinezii
% Diplotomma rivas-martinezii 7028 MAF

100 Diplotomma venustum 13749 BA
& Buellia alboatra
73— Buellia alboatra
100 [ Diploicia canescens
| Diploicia canescens
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100— Dirinaria picta isolate 110562
Dirinaria applanata isolate 110476

100; Culbersonia nubila ALV14225
67 Culbersonia nubila ALV14224

71 Pyxine berteniana voucher 1443730

J‘b Pyxine coccoes voucher 1549457
Pyxine endochrysina voucher 1446439
100 Buellia viridula MFLU 16-0587-a

L Buellia viridula MFLU 16-0587-b
9, Calicium montanum
Calicium montanum Palice 5301
Calicium pinastri
Calicium episcalaris 27 XI 2013
Calicium denigratum MP54
Calicium pinicola MWE 169
Calicium trabinellum MP1

Calicium abietinum MP40

72 Calicium adspersum W14
_52,_’7 Cyphelium lucidum Sochting 8035
M Cyphelium tigillare Prieto 3038

Buellia lindigeri
97r Buellia subnumerosa L01843
Buellia subnumerosa L01429
Buellia numerosa L01034
100; Buellia subdisciformis NY1304
Buellia subdisciformis 13750 BA
100; Buellia griseovirens NY1316
Buellia griseovirens NY1315

100|- Buellia erubescens L01004

Buellia erubescens L01032

9 Dimelaena oreina 2
4 _83EE Dimelaena oreina 1
Dimelaena oreina MP31

87] Buellia muriformis
_|99 E Buellia penichra
&4 Buellia arborea LIFU06616
%[ Buellia disciformis EDNA0902116

Buellia disciformis EDNA0901557
Buellia capitisregum

86 Calicium salicinum
?Eaﬁcium salicinum CsalT336
100 Calicium lecideinum MP69
L Calicium salicinum CsalT411
751 Steinera pannarioides BR Ertz 19096
os| Steinera pannarioides Ertz 19096
gs| Steinera pannarioides Ertz 20829
Steinera pannarioides Ertz 20687
Steinera pannarioides Ertz 18982
Steinera latispora Ertz 20591
Steinera lebouvien Ertz 20826
Steinera lebouvien Ertz 20867
Steinera lebouvieri BR Ertz 20867
Steinera lebouvieri Ertz 20996
88) Steinera membranacea Ertz 19126
4100“ Steinera membranacea BR Ertz 19126
Steinera membranacea Ertz 18806

100

Lecanora contractula AFTOLID 877

02

Fig. 91 Phylogram generated from a maximum likelihood analysis based on ITS sequence data.
The newly generated nucleotide sequences were compared agdiest GenBank
(http://www.ncbi.nlm.nih.goy/database using the Mega BLAST program. Related sequences were
obtained from GenBank. One hundred thirty three strains were included in the sequence, analyses
which comprised 640 characters including gajgsanoracontractulaAFTOLID 877 was used as
outgroup. The best scoring RAXML tree with a final likelihood value- df8531.023484 is
presented. The matrix had 513 distinct alignment pattenih 20.64 % of undetermined
characters or gaps. Estimated base freqasmweere as follows; A 0.219C=0.289G=0.261T

= 0.231; substitution rates A€1.437028 AG = 2.537533AT = 1.696164CG = 0.808811CT =
6.126467GT=0. 47467 8,; gamma di st r=i1.881352 Booistrap Isupgoe p ar
values for ML gual or greater than 50% are given above the nodes. Newly generated sequences in
blue.
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Fig. 10 i Morphology of Buellia sublauricassiae (holotype MFLU 180672). a Substrate.
b Ascomata on wood. ¢ Cross section of an ascoma. d Close up of a vertioal gethe ascoma

at margin. e Aseptate paraphyseg Short pedicellate asci:jlEllipsoid ascospores. Scale bars:
=100 umd=40 um e-g=20 um h-j =10 pm.
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Fig. 117 Morphology ofBuellia polyspora(MFLU 18-0685). a Substratéd Ascomata o wood.

¢ Cross section of an ascoma. d Close up of a vertical section of the ascoma at margin. e Asci and
paraphyses. Aseptate paraphysesj hort sessile asci, k Elipsoid ascospores. Scale bars:

500 pum d =200 pm e-j =40 pum k-n=10 pm.

the apexAscospore®i 11 x 6 7 um, multiseriate ellipsoid, one septateolive green to brownish
guttulate smooth thin walled.Asexual morph: Undeterimed.

Material examined Ukraine Donetsk regionShakhtyorsk distrigtnatural landscape park
i Dothnsek Ri dgedo (ADonetsky Kr vy &aghent ofl salty RepmesN a n

68




47.913207E 38.75180°)on dead stems of Ponieaspian endemic plaftalophaca wolgaricdL.
f.) DC. (Fabaceage)l9 May 2017 Timur S. BulgakoyDNK-071 (MFLU 180703).

GenBank accessiofisiTS-MK499347 LSU-MK499359

Notesi Our collection of DNKO71 from Ukraine grouped witRinodina pyrinacollections
from Sweden and\ustria (Fig. 12).The Rinodina pyrinaclade of these three strains received a
high bootstrap support 83%0) and the ITS data of our new collection shows 99% similarity to the
ITS data of otherR. pyrina collections (GZU 000272653Mayrhofer 483). Moreover
morphological characters of our collection are in agreement with the descripRomodina pyrina
provided by Castillo et al. (2013). Thispecieswas previously recordd from Ukraine by
Gromakova (2011and Nadyeina (2007but this is the first record of this specigsrh the natural
| andscape park ADonetsk Ridgeo

Ostropales

The order Ostropales wastroduced by Nannfeldt (1932Y.axa are highly diveesand
contain lichenizedlichenicolous and nonrlichenized taxa. Ascomata are apothecial or perithecial
(Lumbsch et al. 2007).

Stictidaceae

The family Stictidaceae was introduceg Fries (1849). Taxare parasiticlichenized or
lichenicolous and characterized by crustose thalli with chlorococcoid photolasobmata
apothecial to perithecialparaphyses filiform unbranchedsci noramyloid, cylindrical and
ascospores ellipsoid to filiform and somme¢is form many by phragmospores (Jaklitsch et al.
2016).

Fitzroyomyces

The genusFitzroyomyceswvas introducedby Crous et al. (2017) ancurrently includes a
single speciesFitzroyomyces cyperacearurSexual morphs are not recorded for this genus and
aseual morphs are characterised by pycnidial conidiomata (Crous et al. 2017).

Fitzroyomyces cyperacearu@rous Persoonia 39: 389 (2017) Fig. 15

= Fitzroyomyces cypeffrous Persoonia 39: 389 (2017)

Facesoffungi number: FOB807

Saprobicon dead tem. Sexual morphApothecia0.4i 1 mmwide, arising singly or in small
groups sessile immersed from the substrateupulate. Hypotheciumconvex. Disc whitish to
cream. Margins white. Hymeniumhyaling enclosed in a thick gelatinous matrikpithecium
abent Excipulum25i 35 um composed of cells dextura intricata Paraphysed.3 2.2 um wide
at the apexnumerousfiliform, aseptateunbranchedAsci 140/ 160 x 1020 pum 8-spored long
cylindrical, short sessilerounded at the apeXscosporel00 150 x 250 3.5 um, multiseriate
filiform, thread like multi septate hyaling sometimes break into fragmosporésexual morph:
Undetermined.

Material examined UK, Hampshirg Exton, river bank on Epilobium ( = Chamaeneriop
angustifoliumstem 21 November201,&.B.G. Jones. GJ3398J317 (MFLU 180695a b)

GenBank accessiong ITS: MFLU 180695bMK499349; LSU: MFLU 180695a
MK499363 MFLU 18-06956MK499361

Notesi Our collection of GJ339 from UK grouped wikitzroyomyces cyperacearufrom
Australia (Fig. 14).The Fitzroyomyces cyperacearupiade with three strains received a high
bootstrap support (100%) and ITS data of our strain with 99% similarity to the ITS data of type
species offFitzroyomyces cyperacearu(ECBS: 143170) (data not shownlitzroyomycess an
asexual coelomycete genus (Crous et al. 2017). Ascospores of our collection failed to germinate
therefore we are unable to compare the asexual morph characters of our collection with
Fitzroyomyces cyperacearunHowever considering genetic similarityhere we placed our
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collection as the sexual morph Bf cyperacearumThis is the first sexual morph record of the
genusFitzroyomycesand the first record from the UK.

70, Rinodina vezdae Mayrhofer 15757
Rinodina vezdae

8630 Rinodina destituta BIOUG24047 HO2
Rinodina oxydata

Rinodina moziana Mayrhofer 6729

Rinodina oxydata Mayrhofer 11406

Rinodina moziana Mayrhofer 11742

Rinodina ramboldii Rambold 5094

Rinodina confragosula Lambauer 0044

Rinodina reagens Lambauer 0218
E Rinodina herteliana Lambauer 0177

Rlnodlna Jamesii Mayrhofer 10810
L Rinodina gallowayi Lambauer 0125

55— Rinodina cinnamomea T806
81 Rinodina mniaraea
65 Rinodina cinnamomea T807
78| |.&r— Rinodina mniaroeiza T810

Rinodina mniaroeiza T809

Rinodina mniaraea

Rinodina lecanorina

99— Rinodina immersa

Rinodina immersa Lambauer 0129
Rinodina bischoffii

B| - Rinodina bischoffii

Rinodina tunicata

89— Rinodina tunicata

Rinodina zwackhiana
= Rinodina calcarea
_esf Rinodina teichophila

Rinodina albana
100, Rinodina roscida
Rinodina roscida plot515

100—— Rinodina lecanorina
L——————— Rinodina luridata Mayrhofer 12122

Rinodina sophodes
Rinodina milvina
s Rinodina milvina
60 Rlnodlna sophodes

[ Rinodina septentrionalis
Rinodina glauca
Rinodina confragosa
85 Rinodina capensis
45|7—Rmodma degeliana P233
Rinodina degeliana P234
97— Rinodina trevisanii P264
&0 Rinodina orculata Mayrhofer 15754
& Rinodina interpolata
66 Rinodina olivaceobrunnea
8! Rinodina balanina O L 195705

Rinodina plana
Rinodina efflorescens P258

% Rinodina atrocinerea
53 Rinodina atrocinerea
Rinodina alba
— — Rinodina peloleuca Lambauer 0168

| Rinodina exigua

1 Rinodina pyrina Mayrhofer 483
DL Rinodina pyrina GZU 000272653
& Rinodina pyrina MFLU 18-0703
3] Rinodina oleae
Rinodina oleae Lambauer 0178

Rinodina insularis Mayrhofer 15430a

Amandinea punctata AFTOL ID 1306

0.09

Fig. 121 Phylogram generated from a maximum likelihood analysis based on IT8nseqdata.

The newly generated nucleotide sequences were compared against the GenBank
(http://www.ncbi.nlm.nih.goy/database using the Mega BLAST program. Related sequences were
obtained from GenBank. Sixty three strains were included in the sequengsegnahich
comprised 503 characters including gapsnandinea punctat®AFTOL ID 1306 was used as
outgroup. The best scoring RAXML tree with a final likelihood value- 6f016.886048 is
presented. The matrix had 381 distinct alignment pattenith 13.66 % of undetermined
characters or gaps. Estimated base frequencies were as follewks227 C=0.289 G=0.245T

= 0.239; substitution rates AE1.763724AG = 2.680923 AT =1.871963CG =0.911919CT =
6.401303 GT = 1.000000; gamma distributionaip e p a r a Or3®58@LBootstrap support
values for ML equal or greater than 50% are given above the nodes. Newly generated sequences in
blue.
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Fig. 131 Morphology ofRRinodina pyrina(MFLU 18-0703). a Substrate. b Ascomata on wood.
c Cross sectionf an ascoma. d Non septate paraphysd<€kipsoid ascospores. § Short sessile
asci. Scale bare.=100 umd,g, h=15um e, f =5 um.




52/ Stictis confusum
100] Stictis confusa Wedin 7070
1001 | Stictis populorum GG2353
Stictis populorum GG2618
Phacidiella eucalypti CBS 120255
Stictis brunnescens GG2359

821 Fitzroyomyces cyperacearum MFLU 18-0695a
1 |

Stictis |

001! Fitzroyomyces cyperacearum MFLU 18-0695b|
Fitzroyomyces cyperacearum CBS 143170 | Fitzroyomyces
Phacidiella podocarpi CBS 138904
Stictidaceae sp.
Carestiella socia GG2410 | Carestiella
Stictis radiata GG2449a
100 Schizoxylon albescens UM24
J{Schizox,won albescens UM23
Schizoxylon albescens L560
Ostropa barbara SWO071 | Ostropa
Cryptodiscus rhopaloides EB100
1 Abs_conditella lignicola EB211 Absconditella
_{ L Absconditella rubra
Robergea cubicularis
98— Stictis urceolatum LT21500 5 2
Stictis urceolatum AFTOL ID 96 |S"°"s o
Acarosporina microspora AFTOL ID 78 | Acarosporina
Glomerobolus gelineus AFTOL ID 1349 | Glomerobolus

B 97— Cryptodiscus pini EB181
Cryptodiscus incolor S F116574 .
‘_r\—E— Cryptodiscus tabularum CO205 | Cryptodiscus
2 Cryptodiscus cladoniicola RP160

0 78 L Cryptodiscus epicladonia H Ahti 70348a

8 Ingvariella bispora MALich 15288 |Ingvariella
g‘j— Ingvariella bispora BCNLich 17183
Xyloschistes platytropa AFTOL ID 4891 | Xyloschistes
eal: Geisleria sychnogonoides strain 70627 | Geisleria
Absconditella sphagnorum M24 | Absconditella
100; Cyanodermella oleoligni DTO 301 G1
Cyanodermella oleoligni CBS 140345

Cyanodermella asteris 03HORO06 2 4
Lecanora contractula AFTOL ID 877

Schizoxylon

Cyanodermella

02

Fig. 14 i Phylogram generated from a maximum likelihood analysis based on ITS and LSU
sequence data. Theewly generated nucleotide sequences were compared against the GenBank
(http://www.ncbi.nlm.nih.goy/database using the Mega BLAST program. Related sequences were
obtained from GenBank. Thidyine strains were included in the sequence anglysbih
compised 577 (ITSLi556, LSU-5571511) characters including gaplsecanora contractula
AFTOL ID 877was used as outgroup. The best scoring RAXML tree with a final likelihood value
of - 13518.083595 is presented. The matrix had 958 distinct alignment pattémg8.65 % of
undetermined characters or gaps. Estimated base frequencies were as follvds292 C =

0.244 G =0.276 T = 0.228; substitution rates A€ 1.173341 AG = 1.80867Q0 AT = 1.760640

CG = 0.888202 CT = 5.267472 GT = 1.000000; gamma disr i buti on shape p:;

0.339348 Bootstrap support values for ML equal or greater than 50% are given above the nodes.
Newly generated sequences in blue.

Graphidaceae

The family Graphidaceae was introducleg Dumortier (1822). Taxare lichenized ahh
characterised by a crustose thallus withTeentepohlia photobiont ascomata apothecial or
perithecia) asci annelasceousonramyloid ascospores ellipsoid to oblangansversely septate to
muriform (Jaklitsch et al. 2016).

Glyphis
The genusslyphiswasintroduced by Acharius (1814nd currently includes seven species
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(Jaklitsch et al. 2016Wijayawardene et al. 2017). Taxae characterised by crustose thallus
lirelline apothecia and narrow ellipsomulti-septate ascosporéStaigeret al.2006 Archer2004).

Fig. 157 Morphology ofFitzroyomyces cyperacearuiFLU 18-0695a). a Substrgtb Ascomata

on woody stem. ¢ Cross section of an ascoma. d Close up of the excipulum. e Non septate
paraphyses. f Long cylindrical asci. lgHliform ascospeoes. Scale bars = 300 um d =25 um,

e f=50 um g, h=25 um.

Glyphis cicatricosaAch., Synopsis Methodica Lichenum: 107 (1814) Fig. 17
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Facesoffungi number: FOB808

Lichenizedon dead stemThallus: crustosewhitish to greenishphotobiontpresent. Sexual
morph: 1i 3 mm wide. Compound apotheciarising singly or in small groupsessile slightly
erumpent from the substragalvinate blackish lirelline, stromatic stroma white1i 5 apothecia in
single stomainitially rounded becoming elagate and irregular in outlinélypotheciumconvex.
Margins black. Hymeniumhyaling within a thick gelatinous matrixEpitheciumslightly branched
and pigmented paraphyses apices form clearly distinguishing pseudo epithecium above the
hymenium brownish Excipulum composed of blagkcarbonaceous cells déxtura angularis
Paraphyses0.8'1 um wide, numerous filiform, septate apices slightly branchedswollen
pigmented and glued togethésci 58/ 66 x 1116 um 8-spored narrowed to basecylindrici
clavae, short stipitaterounded at the apeXscospore28i 35 x 57 um, hyaling smooth walled
fusoid, 71 9 septateguttulate Asexual morphUndetermined.

Material examined Thailand Chiang Rai ProvingeRong KwangPhrag on dead stemd0
January 2018A.H. EkanayakaHD070 (MFLU 180686).

GenBank accessionisITS- MK49935Q LSU- MK499362Notes Our collection of HDO70
from Thailand grouped within th&lyphis cicatricosacomplex especially close to collections from
Dominican Republic and Mexico with madge bootstrap support (B9 (Fig. 16). MoreoverLSU
data of our collection shows 99% similarity to the LSU data of those collections. The ITS data for
Glyphis cicatricose is not available to compare with our data. Furthermuwgphological
characters obur collection are in agreement with the descriptioiGbfphis cicatricosgprovided
by Archer (2004). This species is widely distributed in tropical to temperate regions (Archer 2004).
This is the first record oGlyphis cicatricosarom Thailand.Glyphis cicatricosaspecies complex
needs more fresh collections and data from more genetic markers to explain their phylogenetic
differences

Teloschistales

The order Teloschistales was introdubgdHawksworth & Eriksson (1986). Taeae widely
distributed ad characterised by presence of bright anthraquinone pigmengsng from yellow to
red in the thallus and/or apothecia (Jaklitsch et al. 2016).

Teloschistaceae

Taxa are lichenized with drebouxia photobiont. Ascomata are apothecial with well
develod thalline margins(Gaya et al. 2008).Most Teloschistaceae species produce
anthraquinone pigments in the cortex which provides yellow to orange colours to their apothecia
(Arup et al. 2013). Paraphysase unbranched to slightly branchedually slighty capitate. Asci
are semifissitunicatevith apical tholus and distinct ocular chamber. Ascospores are magHy 1
septate and ellipsoid. The asexual morph is pycnidékligsch et al. 2016

Huriella

The genudHuriella was introduced by Kondratyuk et §2017). Taxa are characterised by a
crustose thallysapothecial ascomata with dull yellow to bright yellow ¢i8espored asci and
polarilocular small widely ellipsoid ascospores with rounded ends (Kondratyuk et al, 2013.

Huriella loekoesianaS.Y. Kondr. & Upretj Acta Botanica Hungarica 59-@): 102 (201y Fig.19

Facesoffungi number: FOF05809

Lichenizedon dead stemThallus: crustosegrey to black granulose. Sexual morph:
Apothecial.2 0.5 mmwide, arising singly or in small groupsessle, erumpent from the substrate
cupulate yellow. Hypotheciunconvex.Disc yellow. Margins bright yellow. Hymeniumhyaline to
yellowish enclosed in a thick gelatinous matripitheciumslightly swollen apices form clearly
distinguishing pseudo epitheon above the hymeniuynhyaline to yellowishturned red in KOH
Excipulum25i 35 um outercells aretextura angularido globulosainner layer composed of hyaline
loosely arranged hyphapigmented which turns red in KOHParaphyses3i 5 um wide at the
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ap&, numerousfiliform, slightly swollen at the apeseptate Asci50i 60 x 1218 pum 8-spored
cylindrici clavate short sessilerounded at the apeXAscosporesi 14 x 47 um, multiseriate
ellipsoid hyaling guttulate smooth thin-walled Asexual morphUndetermined
Material examinedi Ching Yunnan Province Botanical garden Kunming Institute of
Botany, Kunming on dead stem24 May 2018A.H. EkanayakaHC24 (HKAS 102112).
GenBank accessiofisiTS-MK499351

Glyphis cicatricosa Kalb 33138

——— Glyphis cicatricosa Lumbsch 19632

—— Glyphis cicatricosa MFLU 18-0686

Glyphis cicatricosa Lumbsch 195280

| Glyphis cicatricosa Luecking 28047
100

‘ Glyphis cicatricosa DNA3196

Glyphis scyphulifera Kalb 33140

Glyphis substriatula Luecking 28014

- Glyphis substriatula DNA3191

Glyphis substriatula Luecking 16532

Carbacanthographis alloafzelii RivasPlata 1059A

0.02

Fig. 161 Phylogram generated from a xi@um likelihood analysis based on LSU sequence data.
The newly generated nucleotide sequences were compared against the GenBank
(http://www.ncbi.nlm.nih.goy/database using the Mega BLAST program. Related sequences were
obtained from GenBank. Eleven st were included in the sequence analysdsch comprised

1118 characters including gapSarbacanthographis alloafzelivas used as outgroup. The best
scoring RAXML tree with a final likelihood value ef2678.762342 is presented. The matrix had
183 didinct alignment patternsvith 21.00 % of undetermined characters or gaps. Estimated base
frequencies were as follows; A0.237 C = 0.242 G = 0.311 T = 0.210; substitution rates AE
0.919706 AG = 1.835765 AT = 1.178836 CG = 0.742096 CT = 8.397480 GT = 1.000000;
gamma di stri but i o=n0.179009.Roetstrgp suppor ealuesrfor ML equal or
greater than 50% are given above the nodes. Newly generated sequences in blue.

Notesi Our collection from China grouped withuriella loekoesianaollections from South

Korea (Fig. 18) andhe clade received high bootstrap support. The ITS data of our new collection
shows 99% similarity to the South Korean collections. Moreawerphological characters of our
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collection are in agreement with the descriptaf H. loekoesiangrovidedby Kondratyuk et al.
(2017). This is the first record &f. loekoesiandrom China.

Fig. 171 Morphology ofGlyphis cicatricosgMFLU 18-0686). a Substrate. b Ascomata on wood.
¢ Ascoma on wood. d Cross section of an asc@rSeptate paraphysesy Short pedicellate asci.
h-k Fusoid ascospores. Scale bars:200 um e = 25 um f-k = 15 pym.
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Letrouitiaceae
The family Letrouitiaceae was introduced biafellner & Bellemere (1981). Taxare

characterised by crustose thallith chlorococcoid photobionapothecial ascomatasually with
yellow-orange to purple brown pigmengsaraphyses filiformunbranched to sparingly branched
asci semifissitunicateveakly amyloid and ellipsoid ascospores (Jaklitsch et al. 2016).

57| Cerothallia luteoalba Clut41
100| Cerothallia luteoalba
Cerothallia yarraensis SK890 | Cerothallia

g Cerothallia subluteoalba
3 [ Cerothallia subluteoalba GJ104
Cerothallia yorkensis

Caloplaca ferrari Cfer13509
% Caloplaca raesaenenii JS18
Caloplaca dichroa U478
56| Caloplaca austrocitrina JV991
Caloplaca arcisproxima JV5473
Caloplaca nigromarina Sauer 1992

100

Caloplaca |

& = Caloplaca confusa Berger 1992
—— Caloplaca communis JV6119
Caloplaca skii JS209
73 7| Huriella loekoesiana KoLRI 40141

Huriella loekoesiana KoLRI 15423
81| Huriella loekoesiana KoLRI 19017 | Huriella
Huriella loekoesiana KoLRI 40236
Huriella loekoesiana HKAS 102112
Huriella loekoesiana KoLRI 40238
Squamulea subsoluta SK694
Squamulea sp Vondrak18682 Squamulea
Squamulea squamosa U241
10— Caloplaca syvashica JV7131
' Caloplaca aff. luteoalba Gaya 155
il Caloplaca egeana CBFSJV6262 Caloplaca Il
I _|— Caloplaca cancarixiticola MUB
Caloplaca vanabilis Cavar189
Lecanora contractula AFTOL ID 877

0.07

Fig. 181 Phylogram generated from a maximum likelihood analysis based on ITS sequence data.
The newly generated nucleotide sequences were compared against the GenBank
(http://www.ncbi.nlm.nih.goy/database using the Mega BLAST program. Related sequences wer
obtained from GenBank. Thirty strains were included in the sequence analjsgs comprised

614 characters including gagsecanora contractuldAFTOL ID 877 was used as outgroup. The

best scoring RAXML tree with a final likelihood value -05091.35598 is presented. The matrix

had 368 distinct alignment patterngith 10.48 % of undetermined characters or gaps. Estimated
base frequencies were as follows=4.201, C = 0.289 G = 0.275 T = 0.234; substitution rates

AC =1.507532AG = 3.448522 AT =1.874923CG=1.471809CT =5.994840GT = 1.000000;
gamma di stri but i o0=n0.447%74Roetstrgp suppor ealuesrfor ML equal or
greater than 50% are given above the nodes. Newly generated sequences in blue.

Letrouitia

The genud_etrouitia was introduced by Hafellner &ellemere (1981). Currently around 18
species are recorded for this genus (Jaklitsch et al. 2016). Ascospore morphology plays a major role
in species delimitation within thigenus (Hafellner 198Elix & Kondryatuk 2008).
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Fig. 197 Morphology ofHuriella loekoesiangHKAS 102112). a Substrate. b Ascomata on wood.

c Cross section of an ascoma. d Close up of a vertical section of the ascoma at margin. e Apically
swollen paraphyses, §§ Short sessile asci-jiEllipsoid ascgpores. (§ mounted in KOH). Scale
bars:c=50 pm d,e=20 um f, g=25 um h-j =5 pm.

Letrouitia transgressgMalme) Hafellner & Bellem.Nova Hedwigia 35: 710 (1983)  Fig. 21

Facesoffungi number: FOF05810

Lichenized on dead stem.Thallus: crustse greenish yellow shiny, surface smooth
photobiont present. Sexual morphpothecia0.6i 1.3 mmwide, arising singly or in small groups
sessile erumpent from the substrateupulate yellow. Hypotheciumconvex. Disc dark brown.
Margins yellow. Hymenum hyaline to yellowishenclosed in a thick gelatinous magramyloid.
Epitheciumparaphyses apices glued together to form clearly distinguishing pseudo epithecium
above the hymeniunyellowish brown turned red in KOH Excipulum25i 35 um composed of
hyaline loosely arranged hyphaagmentedwhich turns red in KOHParaphyse9.8 1 um wide
at the apexnumerousfiliform, septate branchedamyloid. Asci 951110 x 4045 pm, 8-spored
clavate to subglobosehort sessilerounded at the apeamyloid. Ascospores30i 50 x 15 18 um,
multiseriate ellipsoidtallantoid hyaling guttulate smooth thin walled 619 transversely spirally
septate andiR vertically septateAsexual morph: Undetermined.

Material examined Thailand Chiang Rai ProvingeRong KwangPhrae on dead stemd0
January 2018A.H. EkanayakaHD73 (MFLU 180689 reference specimen designated here); same
collection details (HKAS 104263)

GenBank accessiofisiTS- MK499352 LSU- MK499364

Notesi Our collection from Thailand formed an indepenticlade with_etrouitia sp. K110
(Fig. 20). Letrouitia transgressas characterized by yellow apothecia with a reddish brown to
brown disc and ellipsoid ascospores with primaril éransverse septé®ecoming progressively
submuriform (13 vertical se@) (Joshi et al. 2013). Morphological characters of our strain are
similar to the description dfetrouitia transgressgrovidedby Joshi et al. (20135equence data
for L. transgressas not available in GenBank to compare with our new collecti@troutia
transgressas a widespread species in both tropical and temperate regions. Johansson et al. (2005)
also recorded this species from Thailand. This is the first record of molecular data for the species.
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