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Abstract

This study aims tanvedigate the species diversity of lignicolous freshwater fungi in the
Tibetan Plateau, China. Four hyphomycetous taxa were identified and subjected to molecular
analysis utilizing combined ITS and LSU sequence data. The phylogenetic analysis identified two
novel sgcies inNeomyrmecridiumnamelyN. gaoligongensandN. luguensgas well as two new
records inMyrmecridium namelyM. iridis and M. schulzeri These species are characterized by
possessing cylindrical, septate, unbranched conidiophores, integratednakerpolyblastic
conidiogenous cells, and subhyaline, obovoid conidia. The four taxa are comprehensively described
with colour photographs and phylogenetic analyses.
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Introduction

Myrmecridiales was introduced by Crous et al. (205with a monophyletic family
Myrmecridiaceaewhich comprises two geneiacluding Myrmecridiumand Neomyrmecridium
(Arzanlou etal. 2007, Crous et al. 20180yrmecridiumwas introducedby Arzanlou et al. (2007),
with M. schulzeris its type species. It is characterized by its flat colonies, immersed mycelium that
grows vertically and consists of unbranched, straight or flexuose, septate conidiophores.
Conidiogenous cells are polyblastiotegrated, cylindrical and solitary with obovoidal or fusiform,
smooth or finely verrucosealled conidia (Arzanlou et al. 200Mlembers ofMyrmecridiumare
widely distributed on decaying plant branches in freshwater ahtamtats Arzanlou et al. 2007,
Jie et al. 2013Peintner et al. 2016, Réblova et al. 2016, Tibpromma et al. 2017, €ralu2018a,
2018b, 2020, 2021, 2028errano et al. 2020So far, 24 species are acceptedMiyrmecridium
(http://www.indexfungorum.org/Names/Names.asp accesselB @eptember 2033 Crous et al.
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(2018a, 2021) &ve transferredyrmecridium aquaticunand M. sorbicolato Neomyrmecridium
based on morphological and phylogenetic studies.

Neomyrmecridiurwas introdeed by Crous et al. (2018a) with septatunas the type species.
The genusis characterized by solitary, unbranched conidiophores, polyblastic conidiogenous cells
bearing several denticles at the apex, and fuslijgsoid, septate conidia with upper tthurds
encased in a mucoid sheath. Based on morphological and phylogenetic analyses, seven species are
currently recognized iNleomyrmecridiungCrous et al. 2021, Species Fungorum 2023).

The Tibetan Plateais the largest and most unique geographical regia earth, which
encompasssremarkable endemidiversity (Wang et al. 2016, Gua al.2020, Xu et al2021).In
recent years, global research on the taxonomy and phylogeny of saprobic fungi have increased
significantly, with diversity of freshwater fungi in China being watlidied (Hyde et al., 2016, Luo
et al., 2018, 2019, Dong et al. 2020, 2021, Hongsanain 2020, Hyde et al. 202Bao et al. 2021,
Shen et al., 2022). Howevehere is a lack of study in freshwater fungi from the Tibetan Pldteau.
this study, weantroducethe two new species iNeomyrmecridiunas well aswo new recordsn
Myrmecridiumfrom freshwater habitats in the Tibetan Plateau environments.

Materials & Methods

Specimens and morphological studies and isolation

During investigations of fungal diversity in the Tibetan Plateau, Chileaayingwood
submergedh freshwatehabitats was collected following the methods describédio et al. (2018)
and Senanayake et al. (202@ampleswere placed in azip lock bagandweretaken back to the
laboratory forobservation Samples were incubated for a week isterile plastic box containing
sterilized wet tissueSamples were observeahd examined following the instruction outlined in Luo
et al. (2018).Macroscopic and microscopic morphology of filamentous fungi (e.g., colonies,
conidiomata, conidiophores or midia) were examined using atereomicroscopgSteREO
Discovery.V12, Carl Zeiss Microscopy GmBH, Germaagyl microphotographs were taken using
a compound microscopéikon ECLIPSES80i, Nikon, Japan) fitted with a NikonDRi2 digital
camera (Nikon, Japaryleasurements were made with the Tarosoft (R) Image Frame Work program
and photographic plates used for figures were processed with Adobe Photoshop CS6 software (Adobe
Systems, USA)Single spore isolation was carried out following the method desartgzhanayake
et al. (2020)All specimensveredeposited in the Herbarium of Cryptogams of Kunming Institute of
Botany, Chinese Academy of Sciences (HKA&}er natural akdrying. Theliving culture was
deposited inthe Kunming Institute of Botany Cultuollection (KUNCC), Kunming, China. Index
Fungorum and Facesoffungi numbers were registered as mentioned in Index Fungorum (2022) and
Jayasiri et al. (2015).

DNA extraction, PCR amplification and sequencing

Fresh mycelium scraped from colonies grown omARidates was used for DNA extraction
using a DNA extraction kit according the man
DNA Extraction Kit, Shanghai Co. Ltd. P.R. China). PCR amplification was performed using primers
ITS4/ITSS for the internal trescribed spacer (ITS8.8SITS2, ITS), LROR/LRS for large subunit
ribosomal RNA (LSU rRNA) (White et al. 1990, Vilgalys and Hester 1990). PCR was carried out in

25 ¢l reaction volume containing 21 el of 1 1
e | stock) and 2 ¢l of genomic DNA templ at e.
GT9612 thermocycler (Beijing City, China). The PCR amplification conditions for ITS and LSU
consisted of initial denat ur3atycles of demdturafod at98 f o r
for 20 seconds, anneal ing at 53 for 10 s
extension at 72 for 5 minutes. PCR products

The PCR products were sequenbgdrsingke Company, Beijing, P.R. China.
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Phylogenetic study

The qualities of generated sequences were checked with BioEdR yA&ll 1999)andeach
sequence was subjectedtoaBlaste ar ch i n NCBI 6s GenBank to rewv
possible contamination. The reference sequences were selected based on the blast results of ITS anc
LSU as well as the recent literatures listed in (Tabl&agh matrix was aligned using MAFv6.8
(Katoh et al. 2005) andhanually improved employing BioEdit v7.0.9. The trimmed sequence
alignments weresubjectedto Maximum likelihood (ML) and Bayesian inference (Bl) analyses.

Maximum likelihood (ML) analysis was carried out using the RAXMBC2on XSEDE (8.2.12)
(Stamatakis 2006, Stamatakis et al. 2008) of CIPREi8nce Gatewayebsite (Miller et al. 2010:

http://www.phylo.org/portal2) and the estimated proportion of invariant sites is (GTRGAMMA+I)

model.Bayesian analyses were performed in BlyBs 3.2.6Ronquist et al. 2012) arntie besfit
modek of ITS and LSU gene regions were independently determinddtigypdeltest 22 (Guindon
and Gascuel 2003, Nylander 2004, Darriba et al. 2012) Midrkov Chain Monte Carlo (MCMC)
sampling approach wassed to calculate posterior probabilities Y¥Rannala and Yang 1996).
Bayesian analyses of six simultaneous Markov chains were run,@00XDO0 generations with trees
sampled every 1000 generatioBayesian posterior probabilities (BYPP) values weateulated
from the 50% majorityrule consensus tree, and branches with BYPP equaldreater than 0.95
were considered as significantly supported. The best trees were printed with FigTi@éRdmbaut
2012) and the layout was done with Adobe lllagir CS v. 6Lanspora cylindrospor@NFCCl14427,
NFCCI 4391) was chosen as the outgroup taxon followttygi¢€ et al. 2020).

Table 1 Taxa used in the phylogenetic analyses and their corresponding GeaBeggsion
numbers. The newly generated sequseace indicated in red and bold font.-Bspe strains are bold,

while unavailable sequences are indicated by a syfiilol

Species Specimen. Voucher GenBank accession numbers References

ITS LSU
Lanspora cylindrospora NFCCI 4391 MN168889 MN168891 Hyde et al. 2020
L. cylindrospora NFCCI 4427 MN168890 MN168892 Hyde et al. 2020
Myrmecridium banksiae CBS 132537 JX069871 JX069855 Crous et al. 2012
M. dactylidis CBS 148281 OK664729 OK663768 Crous et al. 2021
M. flexuosum CBS 398 76 EU041768 EU041825 Arzanlou et al. 2007
M. fluviae CNUFC YR61 1 KX839678 KX839677 Tibpromma et al. 2017
M. fluviae CNUFC YR61 2 KX839679 KX839676 Tibpromma et al. 2017
M. hiemale CBS 141017 KP714695 KU302612 Peintner et al. 2016
M. hiemale JMRC SF 12083 KT380622 T Peintner et al. 2016
M. iridis CBS 139917 KR476744 KR476777 Crous et al. 2015a
M. iridis KUNCC 10792 OP326189 OP326201 This study
M. iridis KUNCC 10793 OP326190 OP326202 This study
M. junci CBS 148274 OK664725 OK663764 Crous et al. 2021
M. juncicola CBS 148316 OK664731 OK663770 Crous et al. 2021
M. juncicola CBS 148267 OK664733 OK663772 Crous etal. 2021
M. juncigenum CBS 148268 OK664735 OK663774 Crous et al. 2021
M. montsegurinum PRM 934684 KT991674 KT991664 Réblova et al. 2016
M. obovoideum HGUP 0314 KC136140 KC136139 Jie et al. 2013
M. phragmiticola CBS 146628 MT373366 MT373349 Crous etal. 2020
M. phragmitis CBS 131311 JQ044425 JQ044444 Crous et al. 2011
M. pulvericola DAOM 250405 KU309312 KU309313 Crous et al. 2016
M. sambuci CBS 148444 OK664707 OK663746 Crous et al. 2021
M. schulzeri CBS 32574 EU041775 EU041832 Arzanlouet al. 2007
M. schulzeri CBS 134 68 EU041770 EU041827 Arzanlou et al. 2007
M. schulzeri KUNCC 10798 OP326191 T This study
M. spartii CBS 140006 KR611884 KR611902 Crous et al. 2015b
M. splendidum GZCC 19-0549 MW133875 OP377931 Yang et al. 2023
M. thailandicum CBS 136551 KF777169 KF777222 Crous et al. 2013
Neomyrmecridium aquaticum MFLUCC 150366 MK828657 MK849804 Luo et al. 2019
N. aguaticum MFLUCC 18 1489 MK828656 MK849803 Luo et al. 2019
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Table 1 Continued

Species Specimen. Voucher GenBank accession numbers  References
ITS LSU

N. asiaticum CBS 145080 MKO047444 MKO047494 Crous et al. 2018a

N. asymmetricum CCMCIBE H304 MNO014057 MNO014055 Serrano et al. 2020

N. asymmetricum CCMCIBE H304 A MNO014058 MNO014056 Serrano et al. 2020

N. guizhouense GZCC 20 0008 MT002305 MT002307 Hyde et al. 2020

N. gaoligongense KUNCC 10794 0OP326185 OP326197 This study

N. gaoligongense KUNCC 10795 OP326186 OP326198 This study

N. luguense KUNCC 10796 0OP326187 OP326199 This study

N. luguense KUNCC 10797 0OP326188 OP326200 This study

N. naviculare GZCC 20-0484 OP377827 OP377927 Yang et al. 2023

N. naviculare MFLUCC 190303 OP377828 OP377928 Yang et al. 2023

N. septatum CBS 145073 MKO047442 MKO047492 Crous et al. 2018a

N. sorbicola CBS 143433 MH107901 MH107948 Crous et al. 2018a
Results

Phylogenetic analyses

The concatenated sequence dataset of ITS and LSU gene regions comprised 39tstrains.
dataset contained 1224 characters including gaps (ITS = 454 bp, LSU = 770 bp). The aligned
sequence matrix comprises 1401 distinct alignment patterns with 5.42% of undetermined characters
or gaps. Estimated base frequencies were as follows: A = 0.239390.251091, G = 0.287768, T
=0.221745, with substitution rates AC = 2.502621, AG = 3.221060, AT = 2.368767, CG =0.716144,
1.000000;
analysis of the combined dataset glesd a best scoring tree with a final ML optimization likelihood
value of -6163.440829. The tree topologies obtained from ML and Bl analyses were largely
consistent and shown in the Fig. 1. The phylogenetic analysis shinatthe two collections
(KUNCC 10792 and KUNCC 10793) clustered with the type stidiyrmecridium iridis (CBS
139917) with 83% MLB%nNnd0.99 BYPP support. The isolate KUNCC 10798 clusters with the two
isolates oM. schulzeri(CBS 325.74, CBS 134.68) with 98% MLE®d1.00 BYPP supportour
isolatesincluding KUNCC 10796, KUNCC 10797, KUNCC 10796 and KUNCC 10797 form a
monophyletic clade witiNeomyrmecridiuntaxa (Fig. 1)

CT = 10.

Taxonomy

Neomyrmecridium gaoligongensR.J. Xu, Q. Zhao & Boonmesp. nov.

894950, GT

MycoBanknumbe: MB 850054 Facesoffungi numbeFoF 14345
e paoligdngense Ai s

Etymologyi t h e
Mountains, China.

gamma distri bu

Fig. 2

aftex the abllection siteshe Gaoligong

Saprobic on decaying wood. Sexual morph: undetermined. Asexual morph: hyphomycetous.
Colonieson natural sustrate superficiakeffuse, pale brown, velvetilyceliumimmersed, composed

of brown, branched, septate hyph@enidiophoresl38 226 x 47

em=476 I

%625)g m, n

macronematous, mononematous, solitary, erect, unbrarsihgte or in groups of twer three,
straight or slightly flexuous, subcylindrical, taperingwards the apex, iZ-septate,slightly
constricted at septhrow to dark browratthe base and pale brown towards the a@exidiogenous

cells34i68 x 36

e mM=4n5
determinate, subhyalinejth several denticles #heapex.Conidial6i 24 x 57

e ms 20)nsubcyihdrical, polyblastic, terminal, integrated,

e X9 I 6 &

n = 25), solitary, clavateymbiform, truncate at the bgseibhyaline to pale brown, aseptate when

immature, 03-septate when mature, guttulate, smeotiled.

Culture characteristics Conidia germinated on PDA within 24 hours and germ tube arising
from terminal conidiumColoniescircular, edge entire, mycelia superficial and dense at center,
becomingsparse towards the circumference, yellowish white to yellow from upper and lower view.
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Material examined China, Yunnan Province, Lushui City, Pian M&goligong Mountains

on submerged decaying wood in

fresh2apre2d2l, habi

R.J. Xu, GLGO7, (HKAS 124621,holotype), extype living culture, KUNCC 10794ibid.,

Gaoligong Mountains, saprobic on submerged decaying wood in

freshwater habitats, 2600 msl,

25A30Nj28nN, 97 A55N;j3nE ,-14,3HKASAL24622 gabalyde), livily.culture, X u ,

KUNCC 10795.

Notesi The new taxonNeomyrmecridium gaoligongenshares similar charactstics with
N. sorbicolaand N. asymmetricunm having unbranchedubcylindrical conidiophores, terminal,
integrated conidiogenous cells and solitary conidia. HoweNeigaoligongensaeliffers from N.
sorbicolain its clavatecymbiform, larger conidia without mucoid sheath, whei¢asorbicolahas

obovoid, smaller conid with mucoid sheath (see Table B).addition

,N. gaoligongenseliffers

from N. asymmetricurm number ofconidialsepta (03-septate vsiQl-sepate) and conidial siz8i (

7 w3 ¢ (@rpus et al2018a, Serrano et al. 2020).

99/1.00 |_—My
Myrmecridium

LMyrmec;vidz’tqla’m_
Mpyrmecridium banksiae CB
Myrmecridium iridis KUNC
Myrmecridium iridis KUNCC
Myrmecridium iridis CBS 13
Myrmecridium spartii CBS 14
Myrmecridium hiemale IMRC SF 1
Myrmecridium juncigenum CBS
100/ loq Myrmecridium juncicola CBS 14
Myrmecridium juncicola CBS
Myrmecndmm Jjunci CBS 1482
100/ u\_L rmecridium phragmitis CBS

Mpyrmecridium dactylidis CBS
Myrmecridium schulzeri CBS
« Myrmecridium schulzeri KUNCC
Myrmecrzdmm schulzeri CBS 1

- Mpyrmecridium thailandi
Myrmecridium pulverico
st Myrmecridium obovoideum

Myrmecridium flexuosum CBS
_|Myrmecridium fluviae CNUFC
"\ Myrmecridium fluviae CNU.
_I-Myrmecrtdmm sambuci CBS 148¢
90 Myrmecridium phragmiticola CBS 8
8s/1.00r Neomyrmecridium aquaticum MFLU
88/1.00 £ Neomyrmecridium aquaticum MFLUC
Neomyrmecridium guizhouense (
1w | Neomyrmecridium naviculare GZCi
Neomyrmecridium naviculare MFLUCC 1
Neomyrmecridium septatum CBS 145073
1gor1.00 | Neomyrmecridium luguense KUNCC 1
Neomyrmecridium luguense KUNCC107
Neomyrmecridium gaoligongense KUNCC |
Neomyrmecridium gaoligongense KUNCC1
100/1.00 Neomyrmecridium asymmetricum
Neomyrmecridium asymmetricum |
Neomyrmecridium sorbicola CBS 143433
Neomyrmecridium asiaticum CBS 145080
100/1.00 rLanspora cylindrospora NFCCI 4665
Lanspora cvlindrospora NFCCI 4427

100/1.00

83/0.99

98/1100)

100/1.

100/1.00 93/1.00

100/1.00

0.06

QBIIRIPLIOAWLIAA]

Outgroup

Fig. 11 Phylogenetic tregenerated fronRAXML analysis of a combined ITS and L3édquence
dataset Bootstrapsupport valus (MLBS) equal toor greater than & and posterior probability
(BYPP)equal toor greater tha 0.95 are provided above the nod@he new islates in this study are
in red bold Lanspora cylindrosporédNFCCI 4427, NFCCI 4391s selected as the outgroup taxon

(Hyde et al. 202D .
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Fig. 2 7 Neomyrmecridium gaoligongengelKAS 124621 holotype). a Colonies on natural
substrate. e Conidiophores with conidiogenous cells and conidia. €onidiogenous cells with
immature conidia.iik Conidia. |, m Culture on PDA at 30 dagfl. Scale bars:ite =50 ym, Tk =
10 um.
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Neomyrmecridium luguens®.J. Xu,Q. Zhao & Boonmeesp. nov. Fig. 3

MycoBanknumber:MB 850055 Facesofiingi numler: FoF 14346

Etymologyi Name refers to Lugu Lake, the place where this fungus was collected.

Saprobic on decaying wood. Sexual morph: undetermined. Asexual morph: hyphomycetous.
Colonieson natural substrate effuse, greyish white, velvdtyceliumimmersed, composed of
brown, branched, septate hyph@anidiophoresl52298 x 46 exr (230 ,n=25),em
macronematous, mononematous, solitary, single or in groups of 2 or 3, erect, straight or slightly
flexuous, subcylindrical, medium brown, paler towards apex, unbranchet)-séptate.
Conidiogenous cell89i68 x 35 ¢ a3 584 ¢ pojyblastic, terminal, integratethtercalary,
subcylindrical, subhyaline, with several denticles at afexidial2i15x47 cave (14 1 6 ¢
n = 30), solitary, obovoid, tapering at the base, subhyaline to pale bréyai,33eptate, sometimes
surronded by a mucilaginous sheath, guttulate, smaatied.

Culture characteristidgs Conidium germinated on PDA within 24 hours and germ tube arising
from apical conidium. Mycelia superficial, circular, with entire edge, mycelia dense at centre, sparse
towards circumference, yellowish to white mycelium growing towards the edge from above,
yellowish at center, bright orange on the edge from below.

Material examined China, Yunnan Provinceé\linglang CountylLugu Lake,saprobic on
submergedlecayingwoodifm r es hwat er habitats, 2672 msl, 27,
H.W. Shen, L1127, (HKAS 12460holotype), extype living culture, KUNCC 10796; China,
Sichuan Province, Yanyua@ounty, Lugu Lake, saprobic on submerged decaying wood in
freshwater habitaNts10R0A38NmOhE, 2284 ONj0G1er 20
(HKAS 124613, paratypeliving culture, KUNCC 10797.

Notesi The newspecies Neomyrmecridium luguensghares similar characters with.
aquaticumin having unbranchedsubcylindrical conidiophores, terminal, integrated, intercalary
conidiogenous cells, and solitary, obovoid conidia (Luo et al. 2019). Howdvarguensean be
distinguished fronN. aquatcumby the presence ofiucilaginous sheattonidia. In the phylogenetic
tree,N. luguensdKUNCC 10796 and KUNCC 10797) isolates formed a distinct lineage indicating
they represent a new species (Fig. 1).

Myrmecridium iridis Crous in Crous et al., Persoonia 34: 219 (2015) Fig. 4

MycoBanknumber: MB812462

Saprobic on decaying wood. Sexual morph: undetermined. Asexual morph: hyphomycetous.
Colonieson natural substrate effuse, greyish white, velvdtyceliumimmersed, composed of
brown, branched, septate hyph&anidiophores75i140 x 24 . 5 x=m 9(8 I, n=8315)g m
macronematous, mononematous, solitampups of 2 or 3, erect, straight or slightly flexuous,
subcylindrical, unbranchedj 3-septate, medium brown, paler towards apex, smoothwthiled.
Conidiogenous celli4 e m wi de, p o |, yntbgrated, tsubaylindridale sulvhyaline, |
bearing several denticleSonidia%913x35 e (10 I 4 em, n = 30), sc
at the base, hyaline to pale browrseptate, smoottvalled.

Known distributioni the Netherlands, China.

Culturecharacteristicé Conidiumgerminated on PDA within 24 hours and germ tube arising
from both ends of conidiunMycelia superficial, spreadingyith even, sparse to moderate aerial
mycelium, mycelia dense at centre, radially striate, with fimbriate margins, sparse towards
circumference, pale to apricot from above and below.

Material examined China, Xinjiang Uygur Autonomous Region, Bayingolin hmlian
Autonomous Prefecture, Qiemo County, on submerged decaying wood in freshwater habitats, 1537
msl, 38A7Nj32.5nN, 85 A34Nj2-209, H{ES 1245M), |liVinglcylture 0 2 1 ,
KUNCC 10792; China, Xinjiang Uygur Autonomous Region, Baylimgllongolian Autonomous
Prefecture, Qiemo County, on submerged decaying wood in freshwater habitats, 1581 msl,
36A35Nj55. 44njN, 8 8 A7 Nj2 9. 9-8pB1, (HRAS 124616, \iving Cutufe, R.
KUNCC 10793.
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Notesi Myrmecridium iridiswas describa by Crous et al. (2015a) froesymptomatic leaves
of Iris sp. (Iridaceae) in the Netherlandsthis study, our two isolateSUNCC 10792 and KUNCC
10793 werefound on decaying wood submerged in freshwater habitats in Xinjiang, China, and
phylogenetic analysshowel these two strains cluster with thetgpe strainM. iridis (CBS 139917)
with 78% MLBSand0.99 BYPP support (Fig. IKUNCC 10792 and KUNCC 10793rainsshare
similar characteristics withl. iridis (CBS 139917)n havingterminal,denticles conidiogenous cells
and solitary, fusoid conidia (Crous et al. 2015a). Therefore, we identified the two isolates as a new
record forMyrmecridium iridisfrom fredhwater habitat in China.

Myrmecridium schulzeri(Sacc.)Arzanlou, W. Gams & Crous, Studies in Mycology 58: 84 (2007)
Fig. 5

MycoBanknunmber. MB 504560 Facesoffungi numbeFoF 14347

Saprobic on decaying wood. Sexual morph: Undetermined. Asexual morph: Hyphomycetous.
Colonieson natural substrate effuse, greyish white, velvdtyceliumimmersed, composed of
brown, branched, septate hyph&@anidiophores88i115 x 24 e@ar (106 | 3 &m,
macronematous, mononematous, solitary, erect, straight or slightly flexuous, subcylindrical,
unbranched3i 5-septate, paler towards apex, smothitk-walled. Conidiogenous cell38i 42 x 3
4 exw (40 T 3 e&m, n = 20), polyblastic, termina
with several denticles at the ap©onidia6i§ x34 ex+ (7 | 3 em, n = 25),
obovoidor fusiform, subhyaline, aseptate, smooth or finely verrveadked.

Known distributioni Australia, China, France, Germany, lbid, Ireland, Korea, Netherlands,
Spain, Thailand, Ukraine and Uruguay

Culture characteristicis Conidiagerminating orPDA within 24 hours. Germ tubes produced
from one or both end#lyceliasuperficial, circularflat, rather compact, with entire margin, mycelia
dense at centre, sparse towards circumference, pale orange to orange.

Material examined China, Yunnan Province, Ninglang County, Lugu Lake, saprobic on
submerged decaying wood in freshwater habitat
H.W. Shen, L145, (HKAS 124585), living culture, KUNCC 10798.

Notesi Arzanlouet al. (2007) introducethe genusMyrmecridiumwith the type specielsl.
schulzeri( Sacc . ) Arzanl ou, \Wsilobo®yes nsshulz&iSadC.y basexl on( [
morphological and phylogenetic analyses, and treated this geBosdariomycetescertae sedis
Myrmecridium schulzercan be found as plant pathogens or saprobes igAsadnlou et al. 2007,
Rezakhani et al. 2019Whereas, our collection was found as a sapmi decaying wood in
freshwater habitat. Phylogenetic analysis showed that our isolate KUNCC 10798 clusteéd with
schulzeriwith 99% MLBSand1.00 BYPP support (Fig. 1JThe shape and size of conidiophores,
conidiogenous cells and conicdb&our strainsare identical tdhose ofthe type strain oM. schulzeri
(CBS 325.74) (Arzanlou et al. 2007). We therefore identified a new isolate of KUNCC 10798 as new
freshwater habitats record Blyrmecridium schulzefrom Yunnan, China.

Discussion

Myrmecridiales comprises a single familyMyrmecridiaceae which has two genera,
Myrmecridium and Neomyrmecridium The main features oMyrmecridiales are the solitary,
unbranched, straight or flexuose, septate conidiophores, polyblastegrated, denticulate,
cylindrical conidiogenous cells and fusatlipsoid, navicular or fusiform, smooth or sheath conidia
(Arzanlou et al. 2007Crous et al2018a, Yang et al. 2023)hese characteristics dneterogeneous
andpolyphyleticin the ghylogenetic tree oMyrmecridiaceadased orcombined of ITS and LSU
sequence datasuggesting that morphologic traliavelow resolution in generic demarcation. For
exampleMyrmecridiumsorbicolaandM. aquaticunhas the typical characteristicsMfrmecridium
while phylogenetic analysis showed tradystered with species blfeomyrmecridiunthus they were
transferredo the lattegenus Crous et al2018). It isworth to mentioning that conidial morphology
(e.g.,septa, shape argheath were usually used for interspecific identification. In this study, our
new speciedleomyrmecridium luguengdylogeneticallyis closely related tdl. aquaticum
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Fig. 31 Neomyrmecridium luguens@gHKAS 124601 holotype). aColonies on natural substraté. b
e Conidiophores with conidiogenous cells and conidia. f Conidiogenous céll<anidia. m
Germinated conidium. n Culture on PDA at 30 daysio8cale bars:ie =50 pm, f= 20 pum, gl =

S5 pm.
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Fig. 47 Myrmecridium iridis(HKAS 124614) a Colonies on natural substraté.eiConidiophores
with conidiogenous cells and conidial €onidia. j, k Culture on PDA at 30 days old. Scale bdrs: b
e=50 um,Tk=5 um.




Fig. 5 7 Myrmecridium schulzeri(HKAS 124585) a Colonies on natural substrateieb
Conidiophores with conidiogenous cells and conidia. f Conidiogenous d¢lSogidia.Scalebars:
bie=20 um, f =10 pm, §j =5 pum.
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