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Abstract

Hypomycess animportant genus of fungitous fungi associated with different ascomycetes
and basidiomycetesNumerous researchers have conducted morphological and molecular studies
on this genuslin this study, wecollected submerged brarehof Fagussp from Mazandaran
Province in Iran, fromwhich a fungal isolate was obtainddorphology coupled withmaximum
likelihood and Bayesian inference analyses of agbmbinedITS, LSU, and rpb2 sequence data
showed it is a novel taxdilypomyces iranica The norphology of thenewly described speciés
compared with its sister taxa, and a comprehensive description and micrographs are.provided
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Introduction

HypomycegFr. Jul. & C. Tul is an important genus HypoaeaceagHypocreale}y Yu et
al. 2020. The genusvasintroduced as a subgenushbfpocreaFr. and elevated ta genus wittH.
lactifluorum (Schwein Yul. & C. Tul. as the type specigulasne & Tulasnd860. The first
detailed taxonomic study of thisrayp was carried out by Arnol@@971), who distinguished
Hypomycedrom the related generrachnocreaApiocrea,andPeckiella Several aexual morphs
(Arnold 1969, 1970 Pdldmaa 2000, Zare & Games 2018 Hypomycesvere reported, wstly
cladobotryumlike asexual morphwith verticillate conidiophores and conidia produced in a
basipetalsuccessionThe sexual morph name is predominant over the asexual. dms, the
International Code of Nomenclature for algae, fungi, and p@td) recommendediypomycs
over Cladobotyrum(McNeill et al 2012; Rossman et .aP013, Hyde et al2020 Following
Arnolds' classification foHypomyceg 1 9,7%&ub¥equent comprehensive taxonomic studier®
conducted on classifying this genfi®ogerson & Samuels 1985, 19899391994, Pdldmaa 1996,
2000, 2003, 201,1Pd6ldmaa et al1997, 1999 The memberof this genus aralistributed in
different regionsi.e., Australia,Asia, Europe, and North Ameriq@eng & Zhuang 2016, Lechat et
al. 2017, Zare& Gams 2016Rogerson & Samels 1989, and currently 118 Hypomycespecies
are listed in the Index fungoru(@022 .

Host range and morphological diversity are key determinantdypbmyces(Kim et al
2017 It is characterized by perithecia in a concolorous subiculum with brightightly colored,
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cylindrical asci with fusiform thickened apeand septate (usually twaocelled or aseptate
ascospores that are biapiculate and waffdEidldmaa 2000Lechat et al2017, Hyde et al2020.
Phylogenetic analysedemonstrated that this@ip is monophyletic and supported by subsequent
phylogenetic analysed the nuclear large subunit  DNASU) data(P6ldmaa et all999, Pdldmaa
2000, Pdldmaa & Samuels 200t addition to the morphological analyses, phylogenetic analyses
using the interal transcribed spac@S), nuclear large subunit rDNAL.SU), RNA polymerase II
subunit 1(rpb1), RNA polymerase Il subunit @pb2), and translation elongation factar ({tefl)
markers have been used to identify species in this g&elmer & Samuel$995,Pdldmaa 2000,
Pdldmaa et al2000, P6ldmaa 2011, Zare & Gams 2Q01&ome Hypomycesspecies andheir
sexualmorphs were reported from IrgAsef & Mohammadi Goltapeh 2002, Zare & Khabbaz
Jolfaei 2005, Asef & Zare 20Q6but their diversity in Iran renot been explicitly considerebh

this study, a new species Blypomycesvasisolatedfrom submerged plant materied Mazandaran
Province, Iranandis here described, illustrate@ihd compared with other taxa

Materials & Methods

Sample collectionjsolation, and morphological study

Fresh samples were collected from submerged branché&sgufs sp. in Sangdeh forest,
MazandaranProvince, Iran, in July 2017 and taken to the laboratory inlagk plastic bags
Fungal fruiting bodies were examined pBMZ 168 Series stereomicroscofotic, Xiamen,
Ching Isolation of single spores was performed to obtain pure culincegerminated spores were
cultivated on potato dextrose agd?DA) media at 2%C for one week Pure cultures were
inoculated on maléxtract aga(MEA), PDA, and potato carrot agé?CA) and incubated for ten
days under darkness at 28 to observe the macro amdicro-morphologies, including colony
features, pigmentation, conidiophores structure, branching, phialides, coaitib reshg
structures Morphological charactersrere photographed using a digital camé@xgkon DSRi2,
Tokyo, Japah fitted to a compound microscopgNikon ECLIPSE Ni, Tokyo, Japanand the
measurements were obtained using Tarof®ftImage Frame Work versiof.9.7. The living
culture wasdepositedat the Microbial of Agriculture Biotechnology Research Institute of Iran
Culture Collection, Karaj, IrafABRIICC), a nttie herbarium specimen at therdowsi University
of Mashhad Microorganisms CollectigfUM) Facesoffungi and Index Fungorum numbers were
obtained as explained in Jayasiri et 2015 and Index Fungorur(2022 .

Fungal biomass preparation DNA extraction, PCR amplification, and sequencing

Fungal biomass and DNA extractions were performed accotditige protocol described by
Rapley (2000 .The quality of theDNA was examinedin 1% agarose gel visualized ia
spectrophotomete(BiochronE  WPA Biowave Il U\Vis) DNA samples were subjected to
polymerasechainreaction(PCR) using the primerand condions described in Table.TThe LSU,
ITS, andrpb2 genomic regionsvere amplified The PCR mixturevas composed d?CR Buffer 10
x 2.5 pl, MgCl2 1 pl (.5 mM), dNTPs(mix) 1 pl (0.2 mM),  [lof each primer, @ U of Taq
DNA polymerase enzymé unitdel, Genet Bio, South Korga2 pl of DNA template(20i 30
ng/el), anddeionized water to adjust the final volume to 25Tlle PCR products were visualized
on 1% agarose gels containing tBafeview DNA stainBioneer, South Korgaand sequenced by
Bioneer CompanyBioneer, South KorgaThe newly generated sequences were deposited in the
GenBank database

Phylogenetic analysis

The obtained sequences of ITS, LSnd rpb2 were assembled arslibmitted to BLASTn
searches against the NCBI nmdundant database for identifying closely related.tSeguences
data of related taxa were obtained from the literafi@fédmaaet al 2000, 2019, Tokiwa & Okuda
2005, Jaklitsch et al2008,P6ldmaa2011 Taam &Pdldmaa2013, Zare & Gams 2016&un et al
201%, Vu et al 2019, Zeng & Zhuang 20)1@nd downloaded from the GenBank databdsdble
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2) The sequences were aligned using MAFFT versigkatoh et al 2019 and manually edited
via BioEdit version7.0.9 (Hall 1999 Maximum likelihood (ML) and Bayesian inferencgl)
phylogenetic analyses were run for both individ(dlS, LSU, and rpb2) and combined gene
datasetgITS-LSU- rpb2) on the CIPRES Science Gateway po(@IPRES (Miller et al. 2012 .
The ML tree analysis was carried ousing RAXMLHPC2 on the XSEDHv. 8.2.10) tool
(Stamatakis 20D4under the GTRCATsubstitutionmodel and ;D00 bootstrap iterationg-or Bl,
the optimal substitution model for each region was determined using jModelTei2 €IPRES,
under the Akaike information criterigAIC) Dafriba et al2012 The TIM2+1+G model(-InL =
102354969 was selected as the optimal for ITS gene region, while FIMG (-InL = 69184799
and SYMH+G (-InL = 106437712 were selected for U3 and rpb2, respectively Bayesian
analysis was performed using MrBayes3\2.6 on XSEDE at the CIPRES with four simultaneous
Markov Chains run for 5,000,000 generatioR$iylogenetic trees were visualized with FigTree
version 14.0 (http: ttegbio.edacuk/softwaréfigtree/) and reorganized in Microsoft PowerPoint
(2019 .

Table 1Gene regions used in this study with primers, PCR conditions, and references

Gene Primers PCR conditions References

Regions

LSU LROR/LR5 94 °Cfor 3 min, 94 °Cfor 30 s, 50°C for Vilgalys & Hester(1990),
45 s, 72 °Qor 2 min (40 cycle$, 72 °C for Rehner & Samuelgl994
10 min

ITS ITSYITS4 95°Cfor 4 min, 94 °Cfor 45 s, 56 °Cor White et al 1990
1min, 72 °Cfor 2 min (40 cycle$, 72 °C
for 10 min

rpb2 fRPB2 95 °Cfor 5 min, 95 °Cfor 1 min, 55 °C, 1 Liuetal 1999

5ffRPB27cr 25 min, 72 °Cior 2 min(35 cycle$, 72 °C

for 10 min

Results

BLASTnN searches and Phylogenetic analysis

The BLASTn similarity searches of the ITS sequerssulted inH. tubariicola strains, CBS
38673 (MH860710, CBS 11579 (NR_158483, and 11579 (KU382164 as the closest species, all
with 96% of identity. For the LSU, the highest sequence identities to our isolatehivéudariicola
strains NIBRFG000050101(&Y 783351 and CBS 1159 (MH872953, with 98% similarities for
each, and thepb2, H. hubeinsisstrain 9791(MK484605 and Sepedoniuncthalcipori strain
KSH558(KU041495 resulted with 8% and 8646 similarities, respectively

The combined ITSLSU, and rpb2 dataset consisted of 22equencegTable 3, with
Trichoderma harzianurfCBS 22695), T. hamatum(DAOM 167057, andT. viride (CBS 119325
as outgroup taxarhe combined datasebntained 3,39%haracterLSU=1,168, ITS656, rpb2
=1,57]) after alignments, including gapshe final ML optimizationlikelihood value of the best
RAXML tree was-34575353885, and the matrix had 1,660 distinct alignment patterns, with
51.55% undetermined characters or gajpsstimated base frequencies were as follows=
0.240306, C= 0.276734, G= 0.269899, T= 0.213061; substitution rates A€ 1.488201, AG=
3.029751, AT= 1349401, CG= 0.844580, CT= 6.404318, GT= 1.0; gamma distribution shape
par ame0.8014650The ML and Bl analyses yielded a similar tree topol¢ig 1). In our
phylogenéic analyses, the new specidsypomyces iranica(ABRIICC 10210 formed a
phylogeneticallydistinct lineage with 7% ML bootstrap and @7 posterior probability support
The closest relative speciggere H. tubariicola (CBS 22584), H. tubariicola (CBS 11579), H.
hubeiensifHMAS 254597 andH. subglobosu¢CBS 48483) (Fi @) .
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Base pair comparisons of the ITS, LSU, apb2 sequences dil. iranica (ABRIICC 10210
with H. hubeiensifHMAS 254597 strain showed 1650 (2.30%), 4800 (0.50%) and 1331060
(12.54%) base pairgifferences, respectivelyrhe comparisons of the ITS and LSU sequences of
H. iranica (ABRIICC) with H. tubariicola (CBS 22584) strain showed 1850 (2.92%)and 4680

(0.58%)differences, respectively

Table 2GenBank accession numberslo taxa used in the phylogenetic analysis

Species Strain No. GenBank accession numbers References
ITS LSU rpb2

Cladobotryum amazonens CBS 47080 MH861285 MH873051 - Vu etal 2019
C. apiculatum CBS 17456 MH857566 MH869109 - Vuetal 2019
C. apiculatum CBS 82969 MH859447 MH871222 - Vuetal 2019
C. asterophorum CBS 67677 FN859395 MHB872869 FN868649 Pdldmaa2011)
C. asterophorum CBS 118999 FN859408 DQ376085 FN868662 Pdldmaa2017)
C. croceum CBS 23195 MH862511 MH874154 - Vu et al (2019
C. cubitense CBS 41685 FN859396 - FN868650 P&ldmaa2011)
C. cubitense CBS 127528 - MH877928 - Vuetal 2019
C. cubitense G.A. m643w FN859397 - FN868651 P&ldmaa2011)
C. indoafricum TFC 201295 FN859403 FN859403 FN868657 Pdldmaa2011)
C. indoafricum TFC 201286 FN859402 - FN868686 Pd&ldmaa2011)
C. indoafricum FSU 5807 FN859399 - FN868654 P6&ldmaa2011)
C. multiseptatum CBS 47271 FN859405 MH871991 FN868659 Pdldmaa2017)
C. multiseptatum TFC99177 - - HF911532 Taamé& Pdldmaa2013
C. multiseptatum TFC:99 82 - - HF911533 Taamé& P6ldmag2013
C. obconicum CBS 52881 MH861373 MH873126 - Vu etal 2019
C. paravirescens TFC 9723 FN859406 FN859406 FN868660 Pdldmaa2017)
C. penicillatum CBS 40780 FN859407 MHB873046 FN868661 Pdldmaa(2011)
C. protrusum CBS 118999 FN859408 FN859408 FN868662 Pdldmaa2017)
C. protrusum CBS 127531 - MH877929 - Vuetal 2019
C. protrusum CGMCC MH459156 MH459167 MH464784 Sun et al 2019h

3.19064
C. purpureum CBS 15478 FN859415 - FN868669 Poldmaa(2011)
C. rubrobrunnescens CBS 17692 FN859416 MH874016 FN868670 Pdldmaa2017)
C. rubrobrunnescens CBS 118756 - DQ376086 HF911609 Kirschner et al 2007
Cladobotryurrsp. FSU 5046 FN859421 - FN868675 P&ldmaa2011)
C. stereicola CBS 45771 MH860217 MH871984 - Vuetal 2019
C. stereicola CBS 83169 MH859448 MH871224 - Vuetal 2019
C. tchimbelense TFC 201146 FN859419 FN859419 FN868673 Pdldmaa2011)
C. tchimbelense CBS 127166 MH864455 MH875895 - Vuetal 2019
C. tenue CBS 15292 FN859420 FN859420 FN868674 Pdldmaa2017)
C. tenue CBS 67871 - - HF911617 Taamé& P6&ldmag2013
Hypomycesconidialis TFC 201334 FN859457 FN859457 FN868711 Pdldmaa2017)
H. aconidialis TFC 201215 FN859456 FN859456 FN868710 Pdldmaa2017)
H. albidus CBS 46071 MH860220 MH871987 - Vuetal 2019
H. ampullaris CGMCC MWO03719 MWO03720 MW14258 Guetal 202)

3.20157 8 2 7
H. ampullaris CGMCC MWO03719 MWO03720 MW14258 Guetal 202)

3.20158 9 3 7
H. armeniacus TFC02-862 FN859424 FN859424 FN868678 Pdldman (2017
H. armeniacus CBS 82269 MH859444 MH871220 - Vu etal 2019
H. aurantius TFC 95171 FN859425 FN859425 FN868679 Pdldmaa201])
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Table 2 Continued

Species Strain No. GenBank accession numbers References
ITS LSU rpb2

H. aurantius HMAS 279804 MH459151 MH459169 MH464786 Sun etal 2019hH
H. australasiaticus TFC 038 FN859428 FN859428 FN868681 Pdldmaa2017)
H. australasiaticus CBS 127152 MH864443 MH875883 - Vu etal 2019
H. australasiaticus TFC 9995 FN859427 - FN868680 P&ldmag2011)
H. australis TFC 200718 AM779860 AM779860 - P&ldmaa(2007)
H. boletiphagus MFLU 17-139" MH459152 MH459168 MH464785 Sun et al 20190
H. boletus MFLU 17-1392 MH459153 MH459170 MH464787 Sun et al 2019h
H. chlorinigenus KSH511 KT946843 - KU041493 Otto et al 2016
H. chlorinigenus KSH512 KT946844 - KU041494 Otto et al 2016
H. completus KSH411(S179 KT946842 - KU041492 Otto et al 2016
H. completus KSH4¥0 KT946841 - KU041491 Otto et al 2016

S17
H. corticiicola E:BS])13771 MH860037 MH871817 - Vuetal 2019
H. dactylarioides CBS 14178 FN859429 MH872879 FN868683 Pdldmaa2017)
H. dactylarioides GJS 7579 - - HF911530 Taam & Pdldma#2013
H. ellipsosporus CBS 69686 KU382158 - - Zare & Gamgq2016
H. fistulina HMAS 279800 MH459154 MH459171 - Sun et al 20199
H. gabonensis TFC 201156 FN859430 FN859430 FN868684 Pdldmaa2017)
H. gabonensis CBS 127154 MH864445 MH875885 - Vuetal 2019
H. heterosporus CBS 71988 FN859398 MH873844 FN868653 Pdldmaa2011)
H. hubeiensis HMAS 254597 MK478467 MNO044762 MK484605 Zeng & Zhuang2019
H. iranica ABRIICC OP738997 OP748942 OP750377 This study

10210
H. khaoyaiensis G.JS. 013047 FN859431 AJ583483 FN868685 Pdldmaa2011)
H. lactifluorum TAAM 1704760 FN859432 EU710768 EU710773 Pdldmaa2011])
H. laeticolor JCM 10758" LC228655 LC228712 - Unpublished
H. luteovirens CBS 128483 MH864958 MH876402 - Vu etal 2019
H. luteovirens OSC 108826 EU652350 EU652380 - Vu etal 2019
H. microspermus CBS 141557 - MH878229 - Vuetal 2019
H. microspermus S177 AF054852 - - Sahr et al 1999
H. mycophilus CBS 17556 MH857567 MH869110 - Vuetal 2019
H. mycophilus strain 10583 KU937111 KU937109 - Zeng & Zhuang2019
H. odoratus G.A. m329 FN859434 FN859434 FN868688 Pdldmaa2017)
H. odoratus TFC 200887 FN859439 - FN868693 Pdldmaa201])
H. odoratus CBS 82069 MH859442 MH871219 - Vuetal 2019
H. orthosporus HMAS 279649 MK478468 MNO044763 - Pdldmaa201])
H. orthosporus TFC 97130 - AF160241 - Pdldmaa201])
H. penicillatus NBRC 100524 LC146740 LC146740 - Sun et al 2019hH
H. pseudolactifluorum MFLU 20-0265 MT260402 MT260399 MT259359 Yuetal 2020
H. pseudolactifluorum MFLU 20-0266 MT260403 MT260400 MT259360 Yuetal 2020
H. polyporinus ATCC 76479 - AF543793 - Currie et al 2003
H. peltigericola CBS141848 KY088202 - - Lechat et al 2017
H. pseudocorticiicola JCM 12654 LC228663 LC228721 - Sun et al 20199
H. robledoi CBS121664 MH863136 MH874687 - Vuetal 2019
H. rosellus TFC 201071 FN859443 FNB859443 FN868697 Pdldmaa2011)
H. samuelsii CBS536.88 FN859444 - FN868698 P&ldmaa2011)
H. samuelsii TFC 200723 FN859451 FN859451 FN868705 Pdldmaa2017)
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Table 2 Continued

Species Strain No. GenBank accession numbers References
ITS LSU rpb2
H. senicircularis CBS70588 FN859417 MH873843 FN868671 Pdldmaa2011)
H. semitranslucens CBS45871 MH860218 MH871985 - Vu etal 2019
H. semitranslucens CBS82170 MH859960 MH871759 - Vu etal 2019
H. sibirinae CBS74488 MH862151 AJ459304 - Vu et al (2019
H. sibirinae 10280 KU937112 KU937110 - Zeng et al 2017
H. sichuanensis CGMCC MWO03720 MWO03720 MW14258 Guetal 20R))
3.20159 0 4 9
H. sichuanensis CGMCC MWO03720 MWO03720 MW14259 Guetal 202))
3.20160 1 5 0
H. sinicus HMAS 251317 JQ814696 MN044986 - Zhuang et al 2019
H. stephanomatis GJS8850 - AF160243 AF545566 Pdldmag2017)
H. stephanomatis CBS44664 MH858481 MH870114 - Vu etal 2019
H. subglobosus CBS54386 KU382160 - - Zare & Gamg2016
H. subiculosus TFC97.166 FN859452 - FN868706 Pd&ldmaa2011)
H. subiculosus CBS27461 MH858053 MH869620 - Vu etal 2019
H. tremellicola CBS44165 KU382166 - - Zare & Gamg2016
H. tubariicola CBS11579 KU382164 MH872953 - Vuetal 2019
H. tubariicola CBS22584 KU382162 KU382220 - Zare & Gams(2016
H. virescens G.A.i1906 FN859454 - FN868708 Pdldmaa2011)
H. virescens G.A.i1899 FN859453 - FN868707 P&ldmaa2011)
Sepedonium CBS39252 MH857094 MH868629 - Vu etal 2019
ampullosporum
S. boletiphagum S179 AF054867 - - Salretal 1999
S. brunneum S171 AF054861 AF213028 - Otto et al 2016
S. chalcipori CBS27892 MH862358 MH874023 - Vuetal 2019
S chalcipori CBS14892 MH862347 MH874014 - Vuetal 2019
S. chalcipori KSH558 KT946845 - KU041495 Otto et al 2016
S. aff. chalcipori KSH883 KT946848 - KU041498 Otto etal 2016
S laevigatum CBS 101645 AF054858 - - Sahr et al 1999
S laevigatum S176 AF054855 - - Sahr et al 1999
S laevigatum S88 AF054857 - - Sahr et al 1999
S tulasneanum CBS94069 MH859489 MH871270 - Vu etal 2019
S tulasneanum S165 AF054860 - - Sahr et al 1999
S tulasneanum S29 AF054859 - - Sahr et al 1999
Mycogonecalospora CBS504.82 - AF213030 - P&ldmaa(2000
M. perniciosa CBS64882 FJ904634 - - Meyer & Korgen (2008
M. perniciosa WB17 FJ904632 - - Meyer & Korsten(2008
M. perniciosa wWB14 FJ904631 - - Meyer & Korsten(2008
M. rosea TFC96-62 - AF213031 - P&ldmaa(2000
M. rosea CBS48867 - MH870753 - Vuetal 2019
Trichodermaharzianum CBS22695 AF057606 HM466680 AF545549 OspinaGiraldo et al
199
T. hamatum DAOM 167057 EU280124 HM466686 AF545548 I(-|oy(?sCarvajal et al
200
T. viride CBS119325 DQ677655 - EU711362 Sakli?sch et al 2008

Note T indicates the typstrains The newly gnerated sequences are indicated in.bold
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Fig 117 Maximum likelihood tree generated from RAxMIsing ITS, LSU, andpb2 combined
dataset The tree is rooted witirichoderma harzianun{CBS 22695), T. hamatum(DAOM
167057 and T. viride (CBS 119325 .The ML bootstrapsO 60% and Bayesian posterior
probabilitiesO0.9 are noted at the nodéhe new species is indicatedblue and type strains are

symbolized with T
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donium chalcipori KSH558

84/0.99 -
L Sepedons aff. chalcipori KSH883

byt

100/1.00 [ Sepedonium boletiphagum S179
99/1.00 Hypomyces boletiphagus MFLU 17 1391 T
100/1.00 [ Hypomyces chlorinigenus KSH511
98/0.99 Hypomyces chlorinigenus KSH512 T
100/1.00 | Hypomyces stephanomatis GIS 88 50
Hypomyces stephanomatis CBS 446.64
Hypomyces ellipsosporus CBS 660.75

10.96 100/1.00
. Hypomyces ellipsosporus CBS 696.86

——— Hypomyces hubeiensis HMAS 254597 T

—_

-/0.92 |

79/0 979 0.99~ Hypomyces tubariicola CBS 115.79
Hypomyces tubariicola CBS 225.84

97/1.00 Hypomyces iranica ABRIICC 10210

100/1.00 100/1.00 | Hypomyces subglobosus CBS 484.83
Hypomyces subglobosus CBS 543.86

Hypomyces luteovirens OSC 108826

97/0.91 | Mycogone rosea TFC 96-62
76/1.00 L Mycogone rosea CBS 488.67

Cladobotryum obconicum CBS 528.81

751-
76/- [~ Mycogone perniciosa CBS 648.82

98/0.98 | Mycogone perniciosa WB14
Mycogone perniciosa WB17

Hypomyces tremellicola CBS 441.65
Hypomyces robledoi CBS 121664

100/1.00 Trichoderma viride CBS 119325 T
100/1.00 Trichoderma hamatum DAOM 167057 T
Trichoderma harzianum CBS 226.95 O
- / Jut group

0.03

Fig 117 Continued.

194




Taxonomy

Hypomycesranica O. Karimi sp nov., Fig 2
Index Fungorum numbel~ 558186 Facesoffungi numbeFoF 12770
Etymologyi In reference tdran, where the fungus was collected
Holotypei FUM 1455

Saprobicon a submerged branch Bagussp. Asexual morph Vegetative hypha#.0i 2(7 4)

e m wiCaheliophoresarising from aerial hyphadyyaline, septate, branched, erect, up to over
320 em tall, to 5 & mdwhorldd 1aphialidebRhialideals&80x 1ilBe ar i n
pm (0= 212 x 2.8 em, n = 70), subulate, tapering towarthe apex hyaline, smootiwalled
Conidia4i9 x ' 3 um (0= 4.9 x 2em, n= 120, forming globose heads, obovoid, fslaped to
ellipsoidal, shargedged base, cyanophilic, aseptate, hyakneoothwalled Chlamydospore8.5i

17 e m i n ingrcatayn @rtaegesingly, in chains or clusters, globgsayaline thick,
smoothwalled Sexual morphUndetermined

Culturecharacteristic§ Colonieson PDA, reached 330 mm in diameter in 10 days at 25
°C, cottony and floccose, initially white to grey andelaon dark grey, producing pigments in the
media The media turned yellowish to dark orange afftey weeks Mycelium often superficial to
immersed in mediaOn MEA, 25 30 mm in diameter in 10 days at 25 °C, slightly, cottony, white
to grey, reverse yelwish to brown with black spat©n PCA, reaching 36 mm in diameter in
10 days at 25°C, superficial, white to grey, reverse pale biGwstals absent

Material examined Iran, Mazandara®rovince, SariSangdeh forest, Flord series, on dead
branches bFagussp, 16 July2 0 1@ Karimi (FUM 1455, h e k o thivayy e€Ulture
(ABRIICC10210) .

Notesi Among the knowrHypomycespeciesH. iranica is morphologically similat &1.
ellipsosporusZare & W. Gams,H. subglobosugZare & W. Gams,H. hubeieisis Z.Q. Zeng &
W.Y. Zhuang, andH. tubariicola (W. Gamg Zare & W. Gams Hypomycellipsosporudiffers
from our species in having mostly ellipsoidali75x 34 me conidia with apiculate base,
cyanophilic, rather shorter conidiophores producing whoflsipto 35 phialides and longer
phialides(20i 40 x 15i 2.5 m§ Zafe & Gams 2016 H. subglobosusliffers in having subglobose
to shortcylindrical 45 x 3 3.5 meconidia, slightly apiculate at the base, strongly cyanophilic, no
chlamydospore¢Zare & Gans 2016; H. hubeiensidiffers by the smaller conidié8i 6 x 1 2.3
¢ mand smaller phialide@i 20 x 23 mg sizes, and no chlamydospoi@eng & Zhuang 2019
H. tubariicola differs by having wider conidiéoi 8.5 x 351 4.5 nmg with one or two guttules, an
chlamydospores scarce in old cultures, single or short chains, globose, hy&lide2 i &n
diameter The comparison between our nepeciesandthe most related speciés tabulated in
Table 3

Table 3 Synopsis of morphological characters betwe¢niranica and H. ellipsosporus, H
hubeiensis, Htubariicola,andH. Subglobosus

Species H. H. hubeiensis  H. tubariicola H. subglobosus H. iranica
ellipsosporus
Colonyon PDA  White to Floccose, White to greyish Moderately Cottony and
greyish white  surface grey white. fast, white, buff floccose,
white. to dark brick, initially white
looking to grey and
powdery later on dark
grey
producing
pigments
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Table 3Continued.

Species H. H. hubeiensis  H. tubariicola H. subglobosus H. iranica
ellipsosporus

Conidiophores  Rather short, Arising from Usually arising Bears whorls o Arising from
erect,producin¢ aerial hyphae, from felty aerial 115 phialides aerial hyphau
whorls of up t« branched, hyphae, erect mainly at or septate,
3i 5 phialides septate, 12 up to over 220 nearthe end of branched,

verticillate, with em t al | , the erect, up t

terminal wide at the base conidiophores o v er 3
whorl of 26 bearing 13 tall,

phialides whorls of 3 wide at thi

4(1 7) phialides base, Dbearin

1i4 whorls o

1i 6 phialides

Phialides Rather long, Subulate, 22135 45 em Rather long, Subulate,
measuring 20 tapering toward long, from 17i measuring 16 tapering
40 x 15125 apex, smooth,i€ 2.7 mggradually 36 x 15i2.2 toward apex.
em, prc20x23 me tapering to Bi € m, g r  hyaline, 15
conidia in dry 1.3( 1.7)em. tapering from 30 (2117) x
globose heads the baseto the 1i3 (2.82

apex pm.

Conidia Cyanophilic, Rodshaped t Forms globose Forms dry Forms globos
ellipsoidal witt narrowly heads, obovoid globose heads heads,
symmetrically ellipsoidal, with slightly globose, obovoid, rod
rounded ends ' aseptate, truncate base, subglobose t shaped t
slightly hyaline, smoothwalled, ellipsoidal, ellipsoidal
apiculate smooth, 86 x 6i85 x 35i4.5 some also shor having sharg
at the base 1i2.3 me € m, mo d cylindrical, 45 edged bas
5.516.5(1 8) x cyanophilic, x3i35 me cyanophilic,
31 3.5(1 4) em. with one or two aseptate,

conspicuous hyaline  4i9

guttules 49 x 13
(2.03) pm, nc
guttules

Chlamydospores In old No Chlamydospores No intercalary,
colonies chlamydospores scarce in old chlamydospores single, chains
subglobose, B cultures, single or clusters,
55( 8) em in or in short globose anc
diameter chains, globose hyaline 55i

hyaline, 75i12 17 €Em
em i n di diameter

Hosts decaying wood Agaricussp. Tubaria Crepidotus Fagus sp

furfuracea mollis (Submerged
wood)

References Zare & Gams Zeng & Zhuang Zare & Gams Zare & Gams This study

(2016

(2019

(2016

(2016
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Fig 21 Hypomyces iranicdABRIICC 10210 a Colony on PDA(abovg. b, ¢ Colony on PCA
(above and beloy d, e Colony on MEAabove and below fii Conidiophores angbhialides |

Chlamydosporek Conidia Scale barsf =2 0 Om, g=5 0 m,h=2 0 Om, iss1 0 Om, j&= 100
e m, =1k0Om.g, i@nd k stained with Lactphenol cotton blue .
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