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Abstract

Cytosporaspecies are important plant pathogens causing dieback and canker diseases
wide range ofhoss, worldwide. However, species level identification is difficult due to poor
phylogenetic understanding and lack of sequenced type species. ITS sequence data are only
available for mostCytosporastrains in GenBank. In this study, samples Qftosporawere
collected from symptomatic twigs and branches Buoropean Russia. A combination of
morphological characters and meggene phylogenetic analysis (ITS, LSU, RPB2, ACT) were used
to identify taxa. A total of 34 collections, representing 17 fungal speciégtotporawere studied.
Of these, 14 new species are described and illustrdtiecke speciesvere known taxa and
identified as C. nivea C. parasitica and C. salicicola Newly introduced species ar€.
ampulliformis C. curvata C. donetzica C. erumpens C. longiostiolata C. melnikii C.
parakantschaveljiC. paratranslucensC. rusanovij C. salicacearumC. salicing C. sorbj C.
sorbicolaand C. ulmi Descriptions, illustrations and notes are providedafbstudied taxan this
study The distributionpatternsof Cytosporaspecieson different hostsare discussed. The study
represents a preliminary study Gfytosporaspecies from a small region and provides an initial
contribution to the understanding of the genus.

Key words i Diaporthalesi Morphology i Phylogenetic analyses Plant pathogenic fungi
Russial Valsaceae

Introduction

Cytosporawas introduced by Ehrenberg (1818) and is one of the most important forest
pathogenic genera causing canker disease on branches of various tree species. The disease oftel
leads to large areas of dieback on a wide range of plants (Aetaahs2005, 2006)Cytosporais
the asexual morph dfalsa which is the type genus ®alsaceaelul. & C. Tul. in Diaporthales
Nannf. comprising the gener@&mphicytostroma ChadefaudiomycesCryptascoma Cytospora
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Ditopellina, Durispora, Harpostroma Hypospiling Kapooria, Leptosillia, Maculatipalma
Pachytrypeand Paravalsa(Adams et al. 2005, Wang et al. 20 tiyawansa et al. 201%;an et al.
20154, b, Liu et al. 2015, Maharachchikumbura et al. 2015, 2016, Hyde et al. 2016)

Cytospora has beenalso considered ashe asexual morph obther genera such as,
LeucocytosporalLeucostomaValsella and Valseutypella(Fries 1823, Saccardo 1884, Guvritishvili
1982, Spielman 1985, Adams et al. 2002, 2005, Castlebury et al. 2002, Bulgakov 2010,
Maharachchikumburat al. 2015, 2016, Rossman et al. 204&ng et al. 2015, Li et al. 201Blyde
et al. 201%. Therefore all of thesesexual genera were synonymized und@sg either as a
subgenus or species (Adams et al. 2006). The International Code of Nomenclatdigatr
Fungi, and Plants (ICNMcNeill et al. 2012) permits a single name for biological species and
genera (Hyde et al. 2009, Wikee et al. 2011, Huang et al. 2013, Wei et al. 2013, Udayanga et al.
2014, Fan et al. 2015a, B)herefore,Valsa (1849) was reated as synonym @ytospora(1818),
with the latter being the oldest and most widely used naxdanis et al. 2005, Fotouhifar et al.
2010, Fan et al. 2014, Rossman et al. 20Most of the names previously recognizedValsa
already have an older epdt in Cytosporain the SMML Fungh Database (http://nt.ars
grin.gov/fungaldatabases/), while some new names for the common speci€ytaspora
previously placed itValsa were provided by Rossman et al. (2015).

Cytospora species usually produce asexualiting bodies and contain a single or
labyrinthine of locules, filamentous conidiophores or asci, and allantoid hyaline conidia or allantoid
hyaline ascospores (Spielman 1983, 1985, Adams et al. 2005, Fan et al. 2015a, b). In moist
conditions, the conidi will emerge from the fruiting bodies forming yellow, orange to red
gelatinous tendrils (Adams et al. 2005, 2006). IdentificatiorCytosporaspecies has generally
been established according to host association, while morphological descriptions géaekally
significant differences. Therefore, a single specieytbsporamay occur on several unrelated
host plants, or a single host plant may support more tha@yosporaspecies (Adams et al. 2005,
Wang et al. 2011Ariyawansa et al. 2015;an et al2015a, b, Liu et al. 2015, Hyde et al. 2016).
Thus there are 58 epithets forCytosporain Index Fungorum (20)Avith an estimatesiumber of
110 species in Kirk et al. (2008)lowever, extype sequence data are available for only 23 species
in GenBank (acessed 2017). Thus, it is difficult to identify species from a phylogenetic
perspectivealone(Ariyawansa et al. 201%,ju et al. 2015Hyde et al. 2016L.i et al. 2016)asmany
taxaare morphologically silar. The have been several recent papers deaidithgCytosporawith
alimited number of multgene sequendeeesor larger trees based on ITS sequence daagver
there has been nmmprehensivenulti-gene studyor the genus (Adams et al. 2002, Fotouhifar et
al. 2010, Hyde et al. 2010, 2014, Ariyawvga et al. 2015;an et al. 2015a, b, Liu et al. 20Mang
et al. 2015Hyde et al. 2016..i et al. 2016.

The aim of the present study was to iden@fytosporaspeciesn a small region of Rusia
based on morphological studies and phylogenetic anabsd provide a mukiocus phylogeny
using ITS, LSU, RPB2 and ACT sequence data for resolutiorCyabspora species The
distribution ofCytosporaspecieson hosts is also discussed.

Materials & Methods

Sample collection and specimen examination

The speanens were collected from Russia during 2015 by Timur Bulgakov. The specimens
were returned to the laboratory in small paper bags for observation, examination and description,
following the methods described in Norphanphoun et al. (2015, 2016). Micnphdogical
characters were studied using a Motic SMZ 168 dissecting microscope. Hand sections of the
fruiting structures were mounted in water and examined for morphological details. Specimens were
examined under a Nikon NMbmpound microscope and photographesing a Canon EOS 600D
digital camera fitted to the microscope. Phptates were made by using Adobe Photoshop CS6
Extended version 13.0 x 64 (Adobe Systems Inc., The United States) and the Tarosoft (R) Image
Frame Work program v. 0.9.7 was used faking measurements. The contents inside the
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conidiomata were picked with a sterile needle and soaked in sterile water in a glass container for
examination.

Cultures were obtained by single spore isolation following the method described in
Chomnunti et al. (@14). Spore germination was observed and photographed under a Nikon Ni
compound microscope fitted with a Canon EOS 600D digital camera. &echiispores were
transferred aseptically to malt extract agar
were recorded and measured after one week and also one month.

The herbarium specimensere deposited in the Mae Fah Luang University Herbarium,
Chiang Rai, Thailand (MFLU) and duplicated in New Zealand Fungal Herbarium, New Zealand
(PDD). Living cultures were deposited at Mae Fah Luang University Culture Collection
(MFLUCC) and Kunming Culture Collection (KUMCC). Facesoffungi and Index Fungorum
numberswereregistered (Jayasiri et al. 2015, Index Fungorum 2017).

DNA extraction, PCR amplification and sequencing
Thirty-four isolates were selected for the molecular analyfalg 1). DNA was amplified
from the completethe internal transcribed spaceegions (ITS1-5.8SITS2), large nuclear
ribosomal RNA subunit region (LSURNA polymerase lisubunit (RPB2), andU-actin (ACT)
genes of eacRytosporaisolate, which were performed using fungal mycelia growing on MEA at
187 25AC for one crdA wds obtaifigd aising a E.Z.MA.TM Fungal DNA
Mi ni Kit (Omega Biotech, CA, prdddgdds) f ol l owing th
Polymerase chain reactions (PCR) were carried out using primer pairs of ITS1 and ITS4 to
amplify thelTS region(White et al. 1990) e partialLSU region was amplified with primers NL1
and NL4 ( O06Donne |RPB2dd 3vas,amplifiedeusing gninters BRBB and
bRPB7.1R (Matheg 2005), and the partial ACTegion was amplified using primers ACT512F
and ACT783R (Carbone &d&hn 1999) Tabe 1). The amplification reaction was performed in 50
€ Feaction volume containing, 2 pl of DNA template, 2 pl of each forward and reverse primers, 25
ul of 2 x Bench Top'Tag Master Mix (mixture of Taqg DNA Polymerase (recombinant): 0.05
units/uL, MgCh: 4 mM, and dNTPs: 0.4 mM) and 19 pl of douldestilled water (ddHO). The
PCRconditions used in this studgr each genareshown in Take 1. The quality of PCR products
were checked by usingdagarose gel electrophoresis stained with ethidium bromide. digin
and sequencing of PCR product were carried out at Life Biotechnology Co., Shanghai, China.

Phylogenetic analysis

Blast searches were made to identify the closest matches in GenBawiavidsequences
were downloadedviz. Fotouhifar et al. 201,0Fan et al. 2014, 2015a, b, Hyde et al. 2016). The
phylogenetic analyses were initially performed using ITS sequence data and then determined using
combined multigene phylogenyiTS, LSU, RPB2, ACT) with 143 and %&quencesespectively.
Cytospora speces were selected for combined nwglene phylogeny based on fungal group
relationships between closely related taxa of type strains with our strains from the ITS phylogenetic
tree.Phomopsis vaccinishear (ATCC 18451) was selected as the outgroup taxadiindual and
combined analysed he individual datasets were combined as this has been previously found to
increase phylogenetic accuracy (Cunningham 1997, Bull et al. 1988).combined sequence
alignment was obtained from MEGA7 version 7.0.14 (Kuetaal. 2015) and ambiguously aligned
regions were excluded and gaps were treated as missingAtigtanents were checked visually
and manually adjusted for errofihe partition homogeneity test (PHT) or the Incongruence Length
Difference (ILD) test weraused to tesing the congruence and combinability of the individual
datasets (Farris et al. 1995a, b) with 1,000 heuristic search replicates in PAUP v. 4.0b10 (Swofford
2003).In addition, the datasets were optimized manually where necessary. Phylogesstivdre
reconstructed using maximum parsimony, maximum likelihood and Bayesian inference analyses.

Maximum parsimony (MP) analysis was performed using PAUP (Phylogenetic Analysis
Using Parsimony) v. 4.0b10 (Swofford Z)0The trees were inferred usiniget heuristic search
option with tree bisectidmeconnection (TBR) as the branch swapping algorithm and 1000 random
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sequence additions. Maxtrees were setup to 1000, branches of zero length were collapsed and all
multiple parsimonious trees were saved. Diptige tree statistics for parsimony tree length (TL),
consistency index (Cl), retention index (RI), rescaled consistency index (RC) and homoplasy index
(HI) were calculated for thenaximum parsimonioustree (MPT). The robustness of the most
parsimonious rees was evaluated by 1000 bootstrap replications, each with ten replicates of
random stepwise addition of taxa (Felsenstein 19883. KishincHasegawa tests (KHT) (Kishino

& Hasegawa 1989) were performed to determine whether the trees wereanglyitlifferent.

Table 1 The PCR thermal cycle program in this study

Gene and the primers

used Step Temp Time Cycle
Initialization 95 °C 3 minutes
ITS Denatu_ration 95 °C 30 seconds
ITS1/ITS4 Anneal_lng _ 55 °C 50 sgconds 40 Cycles
Extension/Elongatior 72°C 1 minute
Final Elongation 72 °C 7 minutes
Initialization 94 °C 2 minutes
LSU Denatu_ration 94 °C 30 seconds
NL1/NL4 Anneal_lng _ 52 °C 30 se_:conds 30 Cycles
Extension/Elongatior 72 °C 1 minute
Final Elongation 72 °C 7 minutes
Initialization 95 °C 5 minutes
Denaturation 95 °C 1 minute
bRPBGE/PbLI%QZPB7 1R Annealing 52 °C 2 minutes 40 Cycles
' Extension/Elongatior 72 °C 90 seconds
Final Elongation 72 °C 10 minutes
Initialization 95 °C 5 minutes
ACT genattlj_ratio 22 °g ;18 secongs 46 Cvel
nnealing ° seconds ycles
ACTS12F/ACT783R Extension/Elongatior 72 °C 1 minute
Final Elongation 72 °C 5 minutes

The besffit nucleotide substitution models for each dataset were separately determined
using MrModeltest version 2.2 fdooth ML and Bayesian analyses (Nylander 2004). Maximum
likelihood (ML) analysis was performed in RAXML (Stamatakis 2006) implemented in raxmIGUI
v.1.3 (Silvestro & Michalak 2012). The 1000 rapid bootstrap replicates were run with generalized
time reverdtle GTRGAMMA model of nucleotide substitution and searches for model selected for
ML were applied.

Bayesian inference (Bl) analysis was performed using the Markov Chain Monte Carlo
(MCMC) method with MrBaye®.3.2.2 (Ronquist et al. 2012). GTR+I+G wasesttd as the best
fitting model for individual ITS and combined ITS, LSU, RPB2 and ACT. The Markov
ChainMonte Carlo sampling (MCMC) analyses, with four chains, were started from random tree
topology and lasted 5,000,000 generations and sampled every d€@tggns.The Tracer v. 1.5.0
program was used to check the effective sampling sizes (ESS) that should be above 200, the stable
likelihood plateausand burrin value (Rambaut et al. 2013Jhe first 5000 generations were
excluded adurnin.

The resultingtrees were viewed with FigTree v1.4.0 (Rambaut 2012) and edited in Adobe
lllustrator CS6 andAdobe Photoshop CS6 Extended version 13.0 ¥A@bbe Systems IncThe
United States).Sequences data from this study were deposited in GenBeEailte (2) and
alignments were saved in TreeBAJ#&ww.treebase.org) submission ID: 20491 (ITS sequence
alignment) and 20492 (combined sequence alignment).
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Table 2 Cytosporaspecies introduced in this study {ggpe strains are bold)

GENBANK ACCESSION NUMBERS

NO TAXON STRAIN HOST TS Lsu RPB2 ACT
1  Cytospora ampulliformis MFLUCC 160583  Sorbus intermediéEhrh.) Pers. KY417726  KY417760  KY417794  KY417692
2 Cytospora ampulliformis MFLUCC 160629  Acer platanoides. KY417727  KY417761  KY417795  KY417693
3  Cytospora curvéa MFLUCC 150865  Salix albal. KY417728  KY417762  KY417796  KY417694
4 Cytospora donetzica MFLUCC 150864  Crataegus monogyniacq. KY417729  KY417763  KY417797  KY417695
5  Cytospora donetzica MFLUCC 160641  Pyrus pyrastefL.) Burgsd KY417730  KY417764  KY417798  KY417696
6  Cytospora donetzica MFLUCC 160574  Rosasp. KY417731  KY417765  KY417799  KY417697
7  Cytospora donetzica MFLUCC 160589  Salix albaL. KY417732  KY417766  KY417800 KY417698
8  Cytospora erumpens MFLUCC 160580  Salix x fragilis L. KY417733  KY417767  KY417801  KY417699
9  Cytospora longiostiolata MFLUCC 160628  Salix x fragilis L. KY417734  KY417768  KY417802  KY417700
10 Cytospora melnikii MFLUCC 150851  Malus domestic@orkh KY417735  KY417769  KY417803  KY417701
11  Cytospora melnikii MFLUCC 160635  Populus nigra L.var.italica Minchh KY417736  KY417770  KY417804  KY417702
12  Cytospora nivea MFLUCC 150860  Salix acutifoliawilld. KY417737  KY417771  KY417805  KY417703
13  Cytospora parakantschavelii MFLUCC 150857  Populus x sibiricaG.V. Krylov & G.V. Grig.ex A.K. Skvortsov =~ KY417738  KY417772  KY417806  KY417704
14  Cytospora parakantschavelii MFLUCC 160575  Pyrus pyraste(L.) Burgsd. KY417739  KY417773  KY417807  KY417705
15 Cytospora parasitica MFLUCC 160507  Malus domestic@orkh KY417740  KY417774  KY417808  KY417706
16 Cytospora paratranslucens MFLUCC 160506  Populus albd.. var.bolleana(Lauche) Otto KY417741  KY417775  KY417809  KY417707
17 Cytospora paratranslucens MFLUCC 160627  Populus albd.. KY417742  KY417776  KY417810  KY417708
18 Cytospora rusanovii MFLUCC 150853  Populus x sibiricaG.V. Krylov & G.V. Grig. ex A.K. Skvortsov = KY417743  KY417777  KY417811  KY417709
19 Cytospora rusanovii MFLUCC 150854  Salix babylonicd.. KY417744  KY417778  KY417812  KY417710
20 Cytospora salicacearum MFLUCC 150861  Salix xfragilis L. KY417745  KY417779  KY417813  KY417711
21 Cytospora salicacearum MFLUCC 160509  Salix albalL. KY417746  KY417780  KY417814  KY417712
22  Cytospora salicacearum MFLUCC 160576  Populus nigral. var.italica Minchh. KY417747  KY417781  KY417815  KY417713
23 Cytospora salicacearum MFLUCC 160587  Prunus cerasus. KY417748  KY417782  KY417816  KY417714
24 Cytospora salicicola MFLUCC 150866  Salix albal. KY417749  KY417783  KY417817  KY417715
25 Cytospora salicina MFLUCC 150862  Salix albal. KY417750  KY417784  KY417818  KY417716
26  Cytospora salicina MFLUCC 160637  Salix x fragilis L. KY417751  KY417785  KY417819  KY417717
27  Cytospora sorbi MFLUCC 160631  Sorbus aucuparid. KY417752  KY417786  KY417820  KY417718
28 Cytospora sorbicola MFLUCC 160581  Sorbus aucupéda L. KY417753  KY417787  KY417821  KY417719
29 Cytospora sorbicola MFLUCC 160582 Cotoneaster melanocarptgsch. ex Blytt, KY417754  KY417788  KY417822  KY417720
30 Cytospora sorbicola MFLUCC 160584  Acer pseudoplatanus KY417755  KY417789  KY417823  KY417721
31 Cytospora sorbicola MFLUCC 160585  Sorbaronia mitschurini{A.K. Skvortsov & Maitul.) Sennikov KY417756  KY417790  KY417824  KY417722
32 Cytospora sorbicola MFLUCC 160586  Prunus cerasus. KY417757  KY417791  KY417825  KY417723
33 Cytospora sorbicola MFLUCC 160633  Cotoneaster melanocarp#gsch. ex Blytt KY417758  KY417792  KY417826  KY417724
34  Cytospora ulmi MFLUCC 150863  Ulmus minorMill. KY417759  KY417793  KY417827  KY417725
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Results

Phylogenetic analyses
The individual ITS datset contained 143%equaces The total alignment length had
609 total characters including alignment gaps. Parsimony analyses indicate that 391

characters were constant, 72 variable characters were parsimony uninformative and 146

characters were parsimony informative. The pawsiyranalysis of the data matrix resulted in
1000 equally parsimonious trees and the first tree (TL = 773, Cl = 0.4373, Rl = 0.8446, RC =
0.3693, HI = 0.5627) is shown in Fig. 1. Based on MP, ML and BI analyses of individual ITS
datsset can separate someesjges ofCytospora(Fig. 1). However, it cannotesolvesome
speciesFor exampleC. longiostiolata(MFLUCC 16-:0628),C. melnikii(MFLUCC 150851,
MFLUCC 16-0635), C. salicacearum(MFLUCC 160509, MFLUCC 160576, MFLUCC
16-0587, MFLUCC 150861), C. salicim (MFLUCC 150862, MFLUCC 160637), C.
chrysospermd334, CFCC 89629, CFCC 89630, HMBF CGHs10, HMBF 151, HMBF 158,
HMBF 17) andCytosporasp. (30 NC5, 37 NC14) (Fig. 1JX-hus, a combined ITS, LSU,
RPB2 and ACT tree was used delimit the Cytosporaspecies The combined ITS, LSU,
RPB2 and ACT analysis comprised $équencesThe total alignment length of 323
characters including alignment gaps was used of wbB®, 610'1163 1164 2044 and
2045 2337 were derived from ITS, LSU, RPB2 and ACT sequence dagentively.The
result from the partition homogeneity test (PHT) was not signifiawl (95%), indicating

that the individual data sets were congruent and could be combtaesimony analysis
indicate that 185 characters were constant, R4ariable claracters were parsimony
uninformative and 52 characters were parsimony informative and yielded 1000 most
parsimonious trees (TL = 20, Cl = 0.54, Rl = 0.86}, RC = 0.4B, HI = 0.446) (Fig. 2).

The Bl and ML tree analyses of individual and combined pteriaes had similar topologies

to the MP tree as shown Figs. 1 and 2 respectively. Bootstrap support values of MP, ML
(O%0 and Bayesian posterior probabilFigs.i es
1 and 2). The molecular support obtained frplylogenetic topologies are discussed under
notes of each species.

Taxonomy

In this study, we introduce 14 new species andeascribe three known species. We
follow Jeewonand Hyde (2016) for establishing species boundaries and Dayarathne et al.
(2016) br using old names.

Cytospora ampulliformifNorphanphoun, Bulgakov.C. Wen& K.D. Hyde, sp. nov.

Index Fungorum numbel-552601, Facesoffungi NumbdtoF 02736 Fig. 3

Etymology T h e s peci fampullifoenpd t hreetf e rés shapedt h e
conidiogemus cells.

Holotype MFLU 15-2187

Associated with twigs and branchesSufrbus intermediéEhrh.) PersSexual morph
Undetermined. Asexual morplConidiomata 680/1200 x 350480 um diameter sent
immersed in host tissue, solitary, erumpent, scatteredpidliscircular to ovoid, with B4
locules, and ostiolar neckstioles200' 300 um long, at the same level as the disc surface.
Peridiumcomprising few to several layers of cellstextura angularis with inner most layer
thin, hyaline to pale brown, outdasiyer brown to dark brownConidiophoresunbranched,
reduced to conidiogenous cell€onidiogenous celldlastic, enteroblastic, flaskhaped
phialidic, formed from the inner most layer of pycnidial wall, hyaline, smetied.
Conidia(5)5.6/9 x 1.31.6(i 1.7) ym (X= 7.5 x 1.6 um, n = 3Qunicellular, subcylindrical,
hyaline, smootiwalled.
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Culture characteristicé Colonies on MEA, reaching 7.5 cm diameter after 7 days at
25 °C, producing dense mycelium, circular, margin rough, white, lacking agwcaliom.

Material examinedi RUSSIA, Rostov Region, RostenDon City, Botanical
Garden of Southern Federal University, Systematic Arboretum, parkland, dead and dying
branches (necrotrophic) &orbus intermedigRosaceag 30 May 2015, T. Bulgakov,-#83
(MFLU 15-2187, holotype, KUN, isotype)extype living culture, MFLUCC 160583,
KUMCC; RUSSIA, Rostov Region, Krasnosulinsky District, Donskdyarest, artificial
forest, dying twigs and branches (necrotrophic)Amer platanoided.. (Sapindaceag 27
October 2015, T. Bulgakovl-1094 (MFLU 153756,KUN), living culture, MFLUCC 16
0629, KUMCC

Notesi Cytosporaspecies associated withorbussp. were reported in previous
studies such &S. leucostomandValsa massariangAdams et al. 2002, 2005). In thstudy,

C. ampulliformis C. sorbi and C. sorbicolaare also reported frorSorbussp. (Talde 3).
Morphologically, C. ampulliformisis similar to C. sorbi in its conidiomata having 13
locules and in the length of ostiolar nedR. @mpulliformis 200300 pmversus 250300
pm: C. sorb). However,C. ampulliformisdiffers fromC. sorbiin having larger conidiaQ.
ampulliformis 7.5 x 1.6 um, versus 6.5 x 1.5 p@: sorb). Based on phylogenetic analyses,
both species form separate lineages within the gégtospora(Figs. 1 and 2).

We obtained two isolates @fytospora ampulliformigMFLUCC 16-:0583, MFLUCC
16-0629) and these formed a close relationship Witrcotini (MFLUCC 141050) isolated
from Cotinus coggygriaC. tanatica (MFLUCC 141057) isolated fronBetula pubescens
C. rosarum(218) isolated fromRosa caninaand C. ulmi (MFLUCC 150863) isolated from
Ulmus minor Cytospora ampulliformig7.5 x 1.6 um) differs fromC. cotini in forming
blackdiscoid conidiomata on the hoand lobate circular coloies on MEA (Hyde et al.
2016) while it differs fromC. cotini(5.9 x 1.2 uny, C. tanatica(3.4 x 0.7 uny, C. rosarum
(56 T 1. 5C.almi(5.4 a hddum) by its larger conidia.

Cytospora curvataNorphanphoun, Bulgakov.C. Wen& K.D. Hyde, sp. nov.
Index Fungorum number: IF552602, Facesoffungi Number: FoF 02737 Fig. 4
Etymology The speci fi c efgxrsd to bhe tconidiaccharactert(laatih r e
6curvatabdé means o6crookeddb, 6ébentd, O6curvedd)
Holotype: MFLU 152229
Associated with twigs and branches @dlix albal. Sexual morphUndetermined
Asexual morph:Conidiomata900' 1100 x 470580 um diameter, seammersed in host
tissue, scattered, erumpent, unilocular, with ostiolar n@skioles140' 160 um, same level
as the disc surfac®eridiumcomprising a few to several layers of cellsteftura angularis
with inner most layer thin, brown, outer later dark bmowo black. Conidiophores
unbranched, reduced to conidiogenous cdllenidiogenous cellsblastic, enteroblastic,
phialidic, formed from the inner most layer of pycnidial wall, hyaline, smealed.
Conidia (5.41)5.8/ 7.7 x1.211.3( 1.4) pm (x= 5.9 x 1.3um, n = 30) unicellular, elongate
allantoid, slightly curved, hyaline, smoetvalled.
Culture characteristics Colonies on MEA, reaching 8 cm diameter after 7 days at 25
°C, producing dense mycelium, circular, white, margin rough, lacking aerial myceliu
Material examinedi RUSSIA, Rostov Region, Krasnosulinsky District, Donskoye
Forest, shore of little pond, on dead and dying branch&alif alba(Salicaceag 28 June
2015, T. Bulgakoy T-525 (MFLU 152229, holotype, KUN, isotypegx-type living cuture,
MFLUCC 150865, KUMCC
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Cytospora elaeagni CFCC 89631
Cytospora carbonacea CFCC 89947
Cytospora elaeagni CFCC 89632
"| Cytospora elaesagni CFCC 89633
821851097 Cytospora ampulliformis MFLUCC 16-0583
Cytospora ampulliformis MFLUCC 16-0629
Cytospora terebinthi 227
iLCytospora gutnerae 214
Cytospora ribis 327
Cytospora ribis CBS 18736
Cytospora tanaitica MFLUCC 14-1057
Cytospora ribis 284-2
Cytospora rhodophila ATCC 38695
99100189 L Cytospora carbonacea 174
Ctospora cotini MFLUCC 14-1050
Cytospora rosarum 218
Cytospora ulmi MFLUCC 15-0863
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Fig. 17 Phylogram generated from one of 1000 most parsimonious trees based on analysis of
ITS sequence data @ytosporaisolates The tree is rooted t®homopsis vacciniATCC

18451). Maximum parsimony and maximum likelibd bootstrap value€70%, Bayesian
posterior probabilities O0. 90 THelddedeS obMibhe®B S/ P P)

in this study are in blue and-&ypes from the study are in blue bold.-gpe taxa from other
studies are in black bold.
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Cytospora sacculus HMIBF74a
ws7/1.00| Cytospora sacculus HMBF74b
Cytospora sacculus HMIBF75a
10098100 Cytospora sacculus HMBF75b
Cytospora sacculus HMBF281
Cytospora sacculus HMBF282
e 1] a/95/1.00] Valsa cinereostroma PPRIG767
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Valsa fabianae CMW5309
Valsa fabianae ATCC 96150
Cytospora disciformis CMW6509
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Cytospora nitschkii CMW10184
Valsa brevispora CBS 116811
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Leucostoma persoonii 261
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/85/1.00 — Cytospora sorbi MFLUCC 16-0631
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N Cytospora paratransiucens MFLUCC 16-0627
_IJ| Cytospora translucens 138-2
»| Cytospora translucens 35
751,00 | Cytospora paratransiucens MFLUCC 15-0506
Cytospora nivea MFLUCC 15-0860
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/094 |_¥| Valsa nivea CFCC 89643
Valsa nivea CFCC 89642
_| Cytospora gigaspora CFCC 89635
onoon w1 Cytospora gigaspora CFCC 89634
94/96/1.00) Cytospora rusanovii MFLUCC 15-0853
Cytospora curvata MFLUCC 15-0865
Cytospora rusanovii MFLUCC 15-0854
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100/100/1.00] Cytospora sp. XF-2013b HMBF 154
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82/85/0.917 Cytospora carbonacea CFCC 89947
Cytospora elaesagni CFCC 89631
Cytospora elaeagni CFCC 89632
9810010.8¢1 Cytospora elaeagni CFCC 89633
100/100/1.00] Cytospora gigalocus HMBF 154

Cytospora gigalocus HMBF 155
Cytospora ampulliformis MFLUCC 16-0629
Cytospora ampulliformis MFLUCC 16-0583
Cytospora cotini MFLUCC 14-1050
Cytospora tanaitica MFLUCC 14-1057
Cytospora rosarum 218
Cytospora ulmi MFLUCC 15-0863
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Cytospora parasitica MFLUCC 15-0507

xx0.92 | Cytospora parasitica MFLUCC 14-1055

921-11.00— Cytospora chrysosperma CFCC 89629
Cytospora chrysosperma CFCC 89630
Cytospora chrysosperma HMBF151
99173100 | Cytospora chrysosperma HMBF158
Cytospora chrysosperma HMBF17

81/95/1.00 l‘:\%' Cytospora melnikii MFLUCC 15-0851
Cytospora melnikii MFLUCC 16-0635
Cytospora salicacearum MFLUCC 15-0509
|| Cytospora salicacearum MFLUCC 15-0861
Cytospora salicacearum MFLUCC 16-0576
Cytospora salicacearum MFLUCC 16-0587
_LCytospora salicina MFLUCC 15-0862
Cytospora salicina MFLUCC 16-0637
Cytospora longiostiolata MFLUCC 16-0628

Cytospora parakantschavelii MFLUCC 15-0857
Cytospora parakantschavelii MFLUCC 16-0575

Cytospora abyssinica CMW10181

Fig. 27 Phylogram generated from one of 1000 most parsimonious trees based on analysis of
combinedITS, LSU, RPB2 and ACEBequence data @ytosporaisolates The tree is rooted
to Phomopsis vaccini(ATCC 18451). Maximum parsimony and maximum likelihood

boastrap value€7 0 %, Bayesian posterior

probabilitie

at the nodesThe species obtained in this study are in blue arty@es from the study are in

blue bold. Extype taxa from other studies are in black bold.
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Cytospora donetzica MFLUCC 16-0574
Cytospora donetzica MFLUCC 16-0641
86/76/0.98|  ~ Cytospora sorbicola MFLUCC 16-0581

Cytospora donetzica MFLUCC 15-0864
100100100 Cytospora donetzica MFLUCC 16-0589
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Fig. 2 continued

Notesi Many Cytosporaspecies have been reported fr@alix worldwide (Talte 3;
Adams et al. 2002, 2005, 2006, Défago 1942, Fotouhifar et al. 2010, Singh et al. 2007).
However, they can be distinguished based on phylogenetic analyses (Fan et al. 2014, Wang et
a. 2015). Ten novel species are introduced in this study, which were collecte@domiz.

C. curvata C. donetzicaC. erumpensC. longiostiolata C. rusanovij C. salicacearumC.
salicing C. salicacearumC. salicicolaandC. salicina Cytospora arvatais most similar to

C. longiostiolata (MFLUCC 16-:0628), but the former species differs in having shorter
ostiolar necks €. curvata 140160 um versus 40®00 um: C. longiostiolatg and larger
conidia C. curvata 5.9 x 1.3 um versus 5.5 x 1.3 uf@:longiostiolatg.

Phylogenetic analysis of combined ITS, LSU, RPB2 and ACT sequence data indicate
that Cytospora curvata MFLUCC 150865) forms a separate branch as a sister taxon to
C. rusanoviiMFLUCC 150853, MFLUCC 150854) (Figs. 1 and 2 Cytosporarusanoviiis
reported in this study, also fro8alix Cytospora rusanovidiffers fromC. curvatain having
conidiomata with #6 locules, long ostioles (41@50 pm), branched conidiophores and
conidia that are shorter and wider (5.4 x 1.4 um) thaounata.
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In ITS, Cytosporarusanoviidiffers from C. curvataat six polymorphisms in ACT,
they are differentat six polymorphisms. Thus, based on phylogenetic analysis, polymorphic
nucleotide comparisons and morphological differen€esnelnikii it is consictred as anovel
species.

Fig. 31 Cytospora ampulliformison Sorbus intermedig MFLU 15-2187 holotype) a
Stromatal habit in wood. b Fruiting bodies on substrate. ¢ Surface of fruiting bodies. d Cross
section of the stroma showing conidiomata. e Rerdif Ostiolar neck. ig Conidiogenous

cells with attached conidia. k Mature conidia.m Colonies on MEA (from above, rrfrom
below). Scale bars: a = 2000 um, b = 1000 pum, ¢= 500 pm, d, f = 200 pm, e =50 um, f =200
pum, g, h, k=10 um, i, j =5 pm.

Cytospora donetzicdlorphanphoun, Bulgakow.C. Wen& K.D. Hyde, sp. nov.
Index Fungorum number: IF552603, Facesoffungi Number: FoF 02738 Fig. 5
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Etymology: The speci fdonetziceeprehets ito biogeogr a
Donets ridge (Donets highlandpd Seversky Donets river basin, where the type specimens
were collected

Holotype: MFLU 152093

y N
g —lt/
/
- . /
= 4 - Sl %

Fig. 47 Cytospora curvataon Salix alba(MFLU 15-2229 holotype) a Stromatal habit in
wood. b Fruiting bodies on substrate. ¢ Surface of fruiting bodigSross section of the
stroma showing conidiomata. e Peridium. f Ostiolés. @pnidiogenous calwith attached
conidia. j Mature conidia. k Germinating sporem Colonies on MEA (from above, m
from below). Scale bars: a = 2000 pum, b, ¢ = 500 um206@um, e =50 pum, f= 100 um, g,
jy k=210 um, h, i=5 um.

Associatedwith twigs and branches dfrataegus monogyndacq.,Pyrus pyraster
(L.) Burgsd., Rosa sp. andSalix alba Sexual morph: Undetermined. Asexual morph
Conidiomata800/ 1200 x 480560 pm diameter, serimmersed in host tissue, scattered,
with 3i' 4 locules, with ostiolateOstioles150' 250 um diameter, at the same level as the disc
surface.Peridiumcomprising a few to several layers of cellsteXtura angularis with inner
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most layer tm, pale brown, outer later browrConidiophoresbranched, reduced to
conidiogenous cellsConidiogenous cellblastic, enteroblastic, phialidic, formed from the
inner most layer of pycnidial wall, hyaline, smoatialled. Conidia (4.6 )5.4i 6.4 x1.21.4(
1.6) um (x.= 5.5 x 1.4 um, n = 3Qunicellular, elongatallantoid, slightly curved, hyaline,
smoothwalled.

Culture characteristics Colonies on MEA, reaching 7 cm diameter after 7 days at 25
°C, producing dense mycelium, circular, margin rough, whiteh aerial mycelium.

Material examinedi RUSSIA, Rostov Region, Shakhi@ity, Grushevka steppe
slopes near Grushevslpond, ravine shrubbery, on dead and dying brancheRosh sp.
(Rosaceag 14 May 2015, T. Bulgakqvr-389 (MFLU 152093, holotype, KUN, wstype)
extype living culture, MFLUCC 160574, KUMCC RUSSIA, Rostov Region,
Krasnosulsky District, Donskoyeoresty, stony steppe, on dead and dying branches of
Crataegus monogyn@Rosaceag 28 June 2015T. Bulgakoy T-523 (MFLU 152227,
KUN), living culture, MFLUCC 150864, KUMCGC RUSSIA, Rostov Region,
Krasnosulinsky District, Donskoyresty, riparian foresty, on dead and dying branches of
Salix alba(Salicaceag 18 June 2015, T. BulgakpV¥-343 (MFLU 152047, KUN), living
culture, MFLUCC 160589, KUMCC RUSSIA, Rostov Region, Krasnosulinsky District,
Donskoye forestry, ravine forest, on dying twigs and branch@&ymis pyraste(Rosaceag
27 October 2015, T. Bulgakpw-1102 (MFLU 153764, KUN) living culture, MFLUCC
16-0641, KUMCC

Notesi We observed four isolates @ytospora donetzic{MFLUCC 160574,
MFLUCC 150864, MFLUCC 160589, MFLUCC 160641) which clustered on a relative
independent branch with high bootstrap support (100% MP/ 100% ML/ 1,08ig?R2). The
new species is introdad with the typefrom Rosasp. Cytospora donetzicas most similar to
C. ceratosperm#Tode) G.C. Adams & Rossmanits conidiasize (5.5 x 1.4 um versusi®
x 1.4 um) (Saccardo 1884). Howeydrased oncombined gene phylogenetic analysis
C. donetzicas clearly separated frod@. ceratospermaand sister taC. sorbicolawith high
bootstrap support (86% MP/76% ML/0.98 PiF)g. 2). In the polymorphic nucleotides of
ITS, RPB2 and ACT sequence da@, donetzicadiffers from C. sorbicola with five ITS
polymarphisms 23 RPB2 polymorphisms andseven ACT polymorphisms Thus, C.
donetzicas considered aa novel species.

Cytospora erumpenblorphanphoun, Bulgakow.C. Wen& K.D. Hyde, sp. nov.

Index Fungorum number: IF552604, Facesoffungi Number: FoF 02739 Fig. 6

Et ymol ogy: Th eerusigesSc irfeifce resp ittohethed coni di o't
erumpent.

Holotype: MFLU 152165

Associated with twigs and branchesS#lix x fragilis L. [S. albalL. x S. euxind.V.
Belyaeva].Sexual morph: Undetermined. Asakumorph:Conidiomata720 1000 x 470550
um diameter, semimmersed in host tissue, solitary, erumpent, wiit8 locules, with
ostiolar neck.Ostioles 280350 pum, at the same level as the disc surfd@eridium
comprising a few to several layers of celfstextura angularis with inner layer thin, pale
brown, outer later brown to dark brow@onidiophoresunbranched or occasionally branched
at the base, reduced to conidiogenous célisnidiogenous cellsblastic, enteroblastic,
phialidic, formed from the nher most layer of pycnidial wall, hyaline, smoaothlled.
Conidia(5.61)6.4i6.7 x1.31.43G1.7) um &= 6.4 x 1.5 um, n = 3Qunicellular, elongate
allantoid, hyaline, thirwalled, smootfwalled.

Culture characteristick Colonies on MEA, reaching 8.5 cm diameter after 7 days at
25 °C, producing dense mycelium, circular, margin rough, whit&irlg aerial mycelium.
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Material examinedi RUSSIA, Rostov Region, Shakht@ity, Grushevka steppe
slopes, near Grushevskpnd, osietbed near pond, on dead and dying brancheSatik x
fragilis L. [S. albaL. x S. euxind.V. Belyaeva] (Salicaceag 14 May 2015, T. Bulgakov
T-461 (MFLU 152165, holotype, PDD isotypegx-type living culture, MFLUCC 160580,
KUMCC.

Fig. 51 Cytospora donetzican Rosasp. (MFLU 15-2093 holotype) a Stromatal habit in
wood. b Fruiting bodies on substrate. ¢ Surfacdrufing bodies. d Cross section of the
stroma showingconidiomata e Peridium. f Ostioles.i@ Conidiogenous cdlwith attached
conidia. j Mature conidia. k Germinating sporem Colonies on MEA (from above, m
from below). Scale bars: a = 2000 pum>=K.000 pm, ¢, d = 500 um, f = 200 um, e, k = 50
pm, g'j = 10 pum.

Notesi Morphologically, Cytospora erumperis most similar toC. sorbi (MFLUCC

16-0631) with conidia 6.4 x 1.5 um versus 6.5 x 1.5 um. However, in the combined gene
phylogenetic analysisC. erumpenss clearly separated fror@. sorbi (Fig. 2). Cytospora
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erumpensand C. rusanoviiare similar in morphology and also associated with the same host,
Salix spp. However,C. erumpensdiffers from C. rusanovii in forming blackdiscoid
conidiomata orthe host and longer ostiolar necks. erumpens280' 350 um versus 155

170 pm:C. rusanovi.

Fig. 61 Cytospora erumpensn Salix x fragilisL. (MFLU 15-2165 holotype) a Stromatal
habit in wood. b Fruiting bodies on substrate. ¢ Surface of fruittieb. d Cross section of
the stroma showingonidiomata e Peridium. f Ostiolar neck.i gConidiogenous ceallwith
attached conidia. j Mature conidia, kColonies on MEA (kfrom above, {from below).
Scale bars: a = 2000 pum, b = 1000 pm, ¢, d = 200um50 um, f = 100 um,ig = 10 pm.
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In phylogenetic study based on the ITS gene showGltdspora erumpens close
to C. donetzicabut in the combined gene phylogenetic analySiserumpenss separated
from C. donetzicaand some species the genus(C. donetzica, C. sorbicola, C. sorbi, C.
gigaspora, C. nivea, C. paratranslucens, C. translupemsth Bayesian posterior
probabilitiesof 0.98 (Fig. 2). The ITS, RPB2 and ACT polymorphic nucleotides of sequence
data, C. erumpensdiffers from C. sorbi with four ITS polymorphisms, 43RPB2
polymorphisms and 13 ACT polymorphisms. Thus, it is consideredGharumpenss a
novel species.

Cytospora longiostiolaté&Norphanphoun, Bulgakewv.C. Wen& K.D. Hyde, sp. nov.

Index Fungorum number: IF552605, Facésodi Number: FoF 02740 Fig. 7
Et ymol ogy: The losgpicatad i ¢ e feprid héeb © he l on
conidiomata.

Holotype: MFLU 153784

Associatedwvith twigs and branches &alix x fragilis L. [S. albaL. x S. euxind.V.
Belyaeva].Sexual moph: Undetermined. Asexual morpGonidiomata880 1000 x 480600
pm diameter, semimmersed in host tissue, solitary, erumpent, discoid, circular to ovoid,
unilocular, with long ostiolar neclith ratio of conidiomata (3:4)Ostioles400/500 pm
diameter, athe same level as the disc surfa@eridiumcomprising several layers of cells of
textura angularis with inner most layer thin, pale brown, outer layer bro@anidiophores
unbranched or occasionally branched at the base, reduced to conidiogenous cells.
Conidiogenous celldblastic, enteroblastic, phialidic, formed from the inner most layer of
pycnidial wall, hyaline, smoottvalled. Conidia (3.9)5.416.6 x1.0 1.2( 1.5) pm (x.= 5.5 x
1.3 pm,n = 30),unicellular, allantoid to subcylindrical, hyaline, smowethlled.

Culture characteristics Colonies on MEA, reaching 9 cm diameter after 7 days at 25
°C, producing dense mycelium, circular, margpugh, white, with aerial mycelium.

Material examinedi RUSSIA, Rostov Region, Krasnosulinsky District, Donskoye
foresty, spinneyravine, on dying twigs and branchesS4lix x fragilis L. [S. albaL. x S.
euxinal.V. Belyaeva] Galicaceag 27 Octobe2015, T. BulgakoyT-1122 (MFLU 153784,
holotype, KUN, isotype)ex-type living culture, MFLUCC 160628, KUMCC

Notesi Cytospora longiostiolatas introduced as new species base on morphological
characters and phylogenetic analyses. It has uniloculaidiomata with long ostioles.
Phylogenetic analysis using ITS sequence data showedCth&bngiostiolatais closely
related toC. salicina(MFLUCC 150862, MFLUCC 160637) andC. chrysospermapecies
(Fig. 1). However(C. salicina(4.8 x 1.1 um) and. chrysospermg4.6 x 1.2 um) differ from
C. longiostiolata(5.5 x 1.3 um) in having multiloculate conidiomata with smaller conidia.
the phylogenetic analyses based on combined ITS, LSU, RPB2 and ACT sequendg. data,
longiostiolataforms a single lineageseparate from these taxa with high bootstrap support
(93% ML/ 1.00 PP) (Fig. 2).

Cytospora longiostiolatavas collected fronBalix andis most similar toC. curvata
and the differences are discussed under the spéciegrvata The species also resembies
donetzicain conidia size C. longiostiolata 5.5 x 1.3 versus 5.5 x 1.4 ur@. donetzica
However, C. donetzicadiffers C. longiostiolatain having 34 locules conidiomata and
shorter ostiolar necks (16850 pm).

In ITS, Cytospora longiostiolatadiffers from C. chrysospermawith two
polymorphisms, with C. salicina in five polymorphisms. In RPB2 it differs with 21
polymorphisms fromC. chrysosperma 19 polymorphisms fronC. salicina In ACT it
differed in 11 polymorphisms froi@. chrysospermand 11 polmorphisms fronC. salicina
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Cytospora melnikiiNorphanphoun, Bulgakow.C. Wen& K.D. Hyde, sp. nov.

Index Fungorum number: IF552606, Facesoffungi Number: FoF 02741 Fig. 8

Etymology: The species named aftédne famous Russian mycologistadim
Alexandrovich Melnik, researcher of anamorphic fungi.

Holotype: MFLU 151910

Associated with twigs and brancheshdlus domesticd8orkh. andPopulus nigralL.
var. italica Minchh. Sexual morph: Undetermined. Asexual mor@ionidiomatad70/ 520 x
3701420 pm diametersemiimmersed in host tissue, solitary, scattered, erumpent, discoid,
circular to ovoid, unilocular, with long ostiolar nedRstioles200/ 230 um long at the same

Fig. 77 Cytospora longiostiolatan Salix x fragilis (MFLU 15-3784 holotype) a Stroméal

habit in wood. b Fruiting bodies on substrate. ¢ Surface of fruiting bodies. d Cross section of
the stroma showing conidiomata. e Peridium. f Ostiolar neickCgnidiogenous cells with
attached conidia. j Mature conidia, kColonies on MEA (kfrom aove, Hrom below).

Scale bars: a = 2000 pm, b = 1000 um, ¢ = 500 um, d = 200 ym, e = 20 um, f = 100 um, g, h
=10 um, i, j=5 pm.
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level as the disc surfac®eridium comprising several layers of cells t#xtura angularis

with inner most layer thickdark brown, outer layer dark brown to blacBonidiophores
unbranched or occasionally branched at the base, reduced to conidiogenous cells.
Conidiogenous celldlastic, enteroblastic, phialidic, formed from the inner most layer of
pycnidial wall, hyaline smoothwalled. Conidia (3.11)4.5'5 x1i 1.2(¢ 1.3) um (x= 4.6 x 1.2

pm, n = 30),unicellular, allantoid to subcylindrical, hyaline, smoethlled.

Culture characteristics Colonies on MEA, reaching the edge of tPetri-dish after
6i 7 days at 25 °C, producing dense mycelium, circular, maxgigh, white, with aerial
mycelium.

Material examined RUSSIA, Rostov Region, Oktyabrsky District, sowgtige of
Persianovsky settlement, Khoruli gully, figldotecting shelterbelt, on dying branches of
Malus domesticg§Rosaceag 28 April 2015, T. Bulgkov, T-206 (MFLU 151910, holotype,
KUN, isotypg, extype living culture, MFLUCC 150851, KUMCGC RUSSIA, Rostov
Region, Krasnosulinsky District, Donskoye forestry, linagf nursery, trees and shrubs, on
dying twigs and branches &opulus nigral. var. italica (Salicaceay 27 October 2015, T.
Bulgakoy, T-1104 (MFLU 153766, KUN) living culture, MFLUCC 160635, KUMCC

Notesi Cytospora melnikiwas found orMalus domesticand Populus nigra,and
has semimmersed,unilocular conidiomatawith long ostioles and shares common walls
with the host tissueCytospora melnikican be distinguished based on the characteristics of
fruiting bodies, conidia size, cultural characteristics and phylogenetic analygespora
melnikii is most similar toC. chrysospema which was found Malus However, C.
chrysospermaliffers in having anultiloculateconidiomata(Mehrabi et al. 2011).

In phylogenetic analyses, using ITS sequence data (Fi§. ielnikii groups withC.
chrysospermgHMBF151, HMBF158, HMBF17) an€. salicacearum(MFLUCC 160509,
MFLUCC 160587, MFLUCC 150861, MFLUCC 160576). The tree using ITS, LSU,
RPB2 and ACT sequence data demonstrate Ghahelnikii is clearly separateftom these
taxa, with moderatebootstrap support (Fig. 2). Thus, based oglqgenetic analysis and
morphological differences, it is considered t@atmnelnikiiis a novel species.

Cytospora nivedHoffm.) Sacc., Michelia 2: 264 (1881)

For other possible synonyms see Index Fungorum

Facesoffungi Number: FoF 02742 Fig. 9

Associaed with twigs and branches oS8alix acutifolia Willd. Sexual morph:
Undetermined. Asexual morpt€onidiomata1000 1300 x 340380 um diameter, semi
immersed in host tissue, scattered, erumpent, discoid, cireutér,3i 4 locules, ostiolate.
Ostioles100' 150 um diameter, at the same level, with flattened Bgridiumcomprising a
few to several layers of cells téxtura angularisinner layer thick, brown, outer later dark
brown. Conidiophoresunbranched, reduced to conidiogenous cedllenidiogenous cells
blastic, enteroblastic, phialidic, formed from the inner most layer of pycnidial wall, hyaline,
smoothwalled. Conidia (7.11)7.4i8.8 x 1.5/1.6(41.9) um (x.= 7.5 x 1.8 um, n = 30),
unicellular, allantoid, slightly curved ends, hyaline, smewttied.

Culture characteristids Colonies on MEA, reaching 2 cm diameter, after 7 days at 25
°C, producing dense mycelium, circular, margin rough, white, laclenglanycelium.

Material examinedi RUSS 1 A, Ro st o vDon&stslky i District, nddrs t 6
Nizhnekundryuchenskaya Village, arenal sandy forest, on dead and dying bran8# of
acutifolia (Salicaceag 17 August2015,T. Bulgakoy T-506 (MFLU 152210,PDD), living
culture, MFLUCC 150860, KUMCC

Notesi Fan et al. (2015b) have reported and illustra@®dospora nivea(CFCC
89642). The morphology of our fresh collection resemtlesivea (epitype) in Fan et al.
(2015b) in having multiloculate conidiomatalantoid, slightly curved, hyaline and 7.6 x 1.9
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em conidia and i-genephylegengFgand and 2).dThisnmauthetfirst report
of C. niveafrom Salix acutifoliain Russia therefore, details are provided for this species to
facilitate idenification.

EAV = : * e M
Fig. 81 Cytospora melnikion Malus domesticdMFLU 15-1910, holotype a Stromatal
habit in wood. b Fruiting bodies on substrate. ¢ Surface of fruiting bodies. d Cross section of
the stroma showing conidiomata. e Peridium. f Ostiolar ngickConidiogenous cells with
attached conidia. j Conidia. k Germinating sporen IColonies on MEA with 7 days-fiom
above, mfrom below). Scale bars: a =2000 pm, b = 500 um, ¢ = 500 um, d = 200 um, e = 30
pm, f =100 um, g, h, i, j = 10 pm.

CytosporaparakantschaveliNorphanphoun, Bulgakow.C. Wen& K.D. Hyde, sp. nov.

Index Fungorum number: IF552607, Facesoffungi Number: FoF 02743 Fig. 10

Etymology: The speci fic epithet i s @©o mpeoasneidn gf r
O6near 6 or kantsobeeliiod eiébs afnrdonmd t he species name, i
on Cytosporaspecies
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Holotype: MFLU 152094
Associated with twigs and branchesRafpulus x sibiricaG.V. Krylov & G.V. Grig.
ex A.K. Skvortsov[P. balsamiferaL. x P. nigra L.] and Pyrus pyrater (L.) Burgsd.

J a
Fig. 91 Cytospora nivean Salix acutifolia(MFLU 15-2210. a Stromatal habit in wood. b
Fruiting bodies on substrate. ¢ Surface of fruiting bodies. d Cross section of the stroma
showing perithecia. e Peridium. f Ostioles.hgConidiogenous cells withintact conidia. i
Conidia. j Germinating spore., k Colonies on MEA (kfrom above, from below). Scale
bars: a = 2000 pm, b = 500 pum, ¢, d =200 um, e, f =50 um, j =20 um, g, h, i =5 pm.

Sexual morph: Undetermined. Asexual morpgBonidiomata 750/900 x 750850 um
diameter, serrimmersed in host tissue, solitary, scattered, erumpent, WWwHo8ules, with
ostiolar neck Ostioles540' 680 um diameter, at the same level as the disc suffaradium
comprising several layers of cells wtura angularis with inner most layer thin, hyaline to
brown, outer layer brown to dark brow@onidiophoresranched, reduced to conidiogenous
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cells. Conidiogenous cell$lastic, enteroblastic, phialidic, hyaline, smoatalled. Conidia
(4.5)5.35.7 x1.111.3(1 1.6) um (x.= 5.3 x 1.4 umn = 30), unicellular, elongatallantoid,
hyaline, smootiwalled.

Culture characteristics Colonies on MEA, reaching 8 cm diameter after 7 days at 25
°C, producing dense mycelium, margin rough, white, lacking aerieéhoyn.

Fig. 1017 Cytospora parakantschavelon Pyrus pyraster(L.) Burgsd. (MFLU 15-2094
holotype) a Stromatal habit in wood. b Fruiting bodies on substrate. ¢ Surface of fruiting
bodies. d Cross section of the stroma shoveiogidiomata e Peridium f Ostiolar neck. g
Conidiogenous cells wittattached conidia. k Mature conidia. | Germinating sporg.nm
Colonies on MEA (rrfrom above, ffrom below). Scale bars: a = 2000 pum, b = 500 um, c, d
=200 pm, f =100 pum, e =50 um, | = 20 uni,kg= 10 pum.
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Fig. 111 Cytospora kantschavelon Populus nigraL. (Redrawnfrom Guvritishvili 1973),
URSS (LE) holotype)ai ¢ Stromata showing conidiomata. d, e Transverse sections through
conidiomata.f, g Conidiophores andConidiogenous cells witlattached conidiah Stroma
showing peridium and conidiophores. Scale bars: a, b, c, d, e = 500 um, g, h = 20 pm.

Material examinedi RUSSIA, Rostov Region, Shakhty City, steppe slopes near
Grushevsky pond, ravine shrubbery, on dead and dying branchegrug pyraster(L.)
Burgsd. [=P. communisauct.] Rosaceag 14 May 2015, T. Bulgakov (MFLU 13094,
holotype, PDD isotype)extype living culture, MFLUCC 160575, KUMCGC RUSSIA,
Rostov Region, Shakhty City, block landpark, on dying branch&opiilusx sibirica G.V.
Krylov & G.V. Grig. ex A.K. SkvortsovR. balsamifera Lx P. nigralL.] (Salicaceag 12
May 2015, T. Bulgakov (MFLU 15-1953, PDD), living culture, MFLUCC 150857,
KUMCC.

Notes T The new speciesCytospora parakantschaveliiMFLUCC 160575,
MFLUCC 150857) is similar to C. kantschavelii (287-2) in having multiloculate
conidiomata. However, conidial dimensions ©f parakantschaveli{5.3 x 1.4 um) are
longer and wider thathose ofC. kantschaveli{4i 5 x 1.2 um) (Fig. 11) (Gvritishvili 1973).

Phylogenetic argsis of four combined gene loci pla€gtospora parakantschavelii
(MFLUCC 16-:0575, MFLUCC 180857) on a separate branch fr@nkantschaveljiforming
as a sister taxon t€. salicicola Norphanphoun, Bulgakov & HydéMFLUCC 141052,
MFLUCC 150866) (Fig.2). However,C. salicicola differs from C. parakantschaveliin
having shorter ostioles (17200 um), unbranched conidiophores and larger conidia (6.8 x
1.6 um).

Cytospora parasiticdNorphanphoun, Bulgakovl.C. Wen& K.D. Hyde, in Ariyawansa et
al., Fung@l Diversity: 75(1): 146 (2015)
Facesoffungi Number: FoF 02744 Fig. 12
Associated with twigs and branches Mfalus domesticaBorkh. Sexual morph:
Undetermined. Asexual morpl€onidiomatal70Q 2000 x 9001200 um diameter, semi
immersed in host tissue, staked, erumpent, mutbculate, with ostiolar neclOstioles3200
400 pm diameter, at same level as the disc surfaedadium comprising a few to several
layers of cells oftextura angularis with most layer thin, brown to dark brown.
Conidiophoresunbrarthed or occasionally branched at the base, reduced to conidiogenous
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cells. Conidiogenous cellblastic, enteroblastic, phialidic, formed from the inner most layer
of pycnidial wall, hyaline, smoottvalled. Conidia(5.5)6.97.3 x1.5/1.7(1 2) pm (X.= 6.8 %
1.8 um,n = 30),unicellular, elongatallantoid, hyaline, smoottvalled.

Fig. 127 Cytospora parasiticon Malus domesticdBorkh (MFLU 15-1991). a Stromatal
habit in wood. b Fruiting bodies on substrate. ¢ Surface of fruiting bodies.sd €zotion of
the stroma showing conidiomata. e Peridium. f Ostiolar neickCgnidiogenous cells with
attached conidia. j Mature conidia. k Germinating spaoren IColonies on MEA ¢from
above, rAfrom below). Scale bars: a = 2000 um, b = 1000 um, c=580d = 300 um, e =
30 um, f =200 um, g, h, i, j, k = 10 um.

Culture characteristids Colonies on MEA, reaching 4 cm diameter, after 7 days at 25
°C, producing dense mycelium, circular, margin rough, white, lacking aerial mycelium.

Material examinedi RUSSIA, Rostov Region, Shakhty City, Grushevka steppe
slopes near Grushevsky pond, ravine shrubbery, on dying branches (necrotrophauof
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domestica(Rosaceag 14 May 2015,T. Bulgakov(MFLU 15-1991, PDD),living culture,
MFLUCC 160507, KUMCC

Notesi Cytospora parasiticdNorphanphoun, Bulgakov & K.D. Hyde was introduced
by Ariyawansa et al. (2015) frodalus domestican Russia (Ariyawansa et al. 2015). The
morphology of this collection (MFLUCC 16507) is similar toC. parasitica(MFLUCC 14
1055) in having multiloculate conidiomata and allantoid to slightly curved, unicellular,
hyaline, 7 1 1.75 em conidia (Ariya@ansa ¢
parasitica (MFLUCC 16:0507) groups with the etype strain (MFLUCC 141055) ofC.
parasitica (Fig. 2).

Cytospora paratranslucenslorphanphoun, Bulgakow.C. Wen& K.D. Hyde, sp. nov.

Index Fungorum number: IF552608, Facesoffungi Number: FoF 02745 Fig. 13

Etymology: The specific epithet i's coompesreidn of r
Oneambesr ded transletend at s nf Bom t he species nam
occurrence olCytospora

Holotype: MFLU 151986

Associated with twigs and branchesRupulus alba.. Sexual morph: Undetermined.
Asexual morph:Conidiomata450'550 x 270350 pm diameter, serimmersed in host
tissue, scattered, erumpent, breaking through the outer branch, multiloculate, with ostiolar
neck.Ostioles70i 150 um diameter, at same level as the disc surfeediumcomprising a
few to several layers of cells eéxura angularis with inner most layer thin, rebrown,
outer later dark brown to blackonidiophoresunbranched, reduced to conidiogenous cells.
Conidiogenous celldblastic, enteroblastic, phialidic, formed from the inner most layer of
pycnidial wall, hyahe, smoothwalled. Conidia(5.5)6.5 7.3 x 1.3/ 1.5(G 1.8) um (x.= 6.8 x
1.6 um,n = 30),unicellular, allantoid, slightly curved, hyaline, smoathlled.

Culture characteristick Colonies on MEA, reaching 8.5 cm diameter after 7 days at
25 °C, producinglense mycelium, circular, margin rough, white, with aerial mycelium.

Material examinedi RUSSIA, Rostov Region, Shakhty City, Grushevka steppe
slopes near Grushevslppnd, riparian grove, on dead and dying brancheBapiulus alba
14 May 2015, T. BulgakqvT-282 (MFLU 151986, holotype, PDD, isotypegx-type living
culture, MFLUCC 160506, KUMCGC RUSSIA, Rostov Region, Krasnosulinsky District,
Donskoye forestry, liningput nursery, trees and shrubs, dying twigs and branchBemulus
alba L. var. bolleara (Lauche) Otto,27 October 2015, T. Bulgakpv-1016 (MFLU 15
3678, PDD)/iving culture, MFLUCC 160627, KUMCC

Notesi Cytosporaspecies associated witPopulushave been reported worldwide
(Tade 3; Adams et al. 2002, 2005, 2006, Défago 1942, Fotauéifal. 2010, Singh et al.
2007). In this study, five novel species are introduced, which were collectedPspoius
viz. C. melnikij C. parakantschaveliiC. paratranslucensC. rusanoviiandC. salicacearum
Cytospora paratransluceris most similar ¢ C. germanicaandC. nivea(Adams et al. 2006).
However, they can be distinguished by conidia size (6.8 x 1.6 versus 5/ ¥.3,>61.2 um
respectively) (Adams et al. 2006). Furthermofe, paratranslucenshas multiloculate
conidiomata sharing a single tmde, while C. germanicaand C. niveahave multiloculate
conidiomata with individual or compressed ostioles in the conidiostromata.

In the ITS phylogenetic analyse€ytospora paratranslucengjroups with C.
translucensSacc. (138 and 35) with high bootap support (94% ML/ 1.00 PP). ITS
sequence data is only available f@Gr translucensin GenBank. Therefore, we compare
morphology of C. paratranslucensand C. translucens from the original description in
Saccardo (1884)Cytospora paratranslucensan bedistinguished fromC. translucensin
having multiloculate conidiomata, while @. translucensthey are uniloculate. The conidia
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of C. paratranslucengre larger than those @f. transluceng6.8 x 1.6 um versus 4.6 x 1.2
pm).

Lh = — " | I I m

Fig. 13 1 Cytospora paraanslucenson Populus alba(MFLU 15-1986 holotype) a
Stromatal habit in wood. b Fruiting bodies on substrate. ¢ Surface of fruiting bodies. d Cross
section of the stroma showing conidiomata. e Peridium. f Ostiolar nécikCanidiogenous

cells withattaded conidia. j Mature conidia. k Germinating sporen IColonies on MEA ¢l

from above, nfrom below). Scale bars: a = 2000 pum, b = 1000 pm, X000 um, d = 200

pm, € =20 um, f =100 um, g, h, i, j =5 pm, kK = 10 pm.

Cytospora rusanoviNorphanphoun, Bgakov, T.C. Wen& K.D. Hyde, sp. nov.
Index Fungorum number: IF552609, Facesoffungi Number: FoF 02746 Fig. 14
Etymology: The specific nan after the Russian mycologist Victor Andreyevich Rusanov
researcher of plant pathogenic fungi in Rostov regionusisia
Holotype: MFLU 151931
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Associatedwith twigs and branches @alix babylonical. and Populus x sibirica
G.V. Krylov & G.V. Grig. ex A.K. Skvortsov . balsamiferaL. x P. nigra L.]. Sexual
morph: Undetermined. Asexual morp@onidiomata530'800 x 2&i 350 um diameter,
semiimmersed in host tissue, solitary, scattered, erumpent, discoid, circular to ovoidj with 1
3 locules, and long ostiolar ned®stioles155 170 um diameter, at the same level as the disc
surface.Peridium comprising several layers a@klls of textura angularis with inner most
layer thick, dark brown, outer layer dark brown to bla€&nidiophoresunbranched, reduced
to conidiogenous cellsConidiogenous cellblastic, enteroblastic, phialidic, formed from the
inner most layer of pyadial wall, hyaline, smootiwalled. Conidia (61 )6.5 7.1 x1.4i 1.5(
1.6) pm (x= 6.7 x 1.5pum, n = 30), unicellular, elongatallantoid, hyaline, smoottvalled.

Culture characteristics Colonies on MEA, reaching 8 cm diameter after 7 days at 25
°C, produang dense mycelium, circular, margin rough, white, lacking aerial mycelium.

Material examined RUSSIA, Rostov Region, Shakhty City, Central Park, parkland,
on dying branches dbalix babylonica(Salicaceag 8 July 2015, T. Bulgakov (MFLU 15
1931, holotype KUN, isotype) extype living culture, MFLUCC 150854, KUMCGC
RUSSIA, Rostov Region, Shakhty City, Central Park, parkland, on dying branches of
Populus x sibiricaG.V. Krylov & G.V. Grig. ex A.K. SkvortsovP. balsamiferalL. x P.
nigra L.] (Salicaceag 9 July 2015,T. Bulgakov(MFLU 151929, KUN) living culture,
MFLUCC 150853, KUMCC

Notesi The new species has semmersed, 13-loculate conidiomata, with long
ostioles and 6.7 x 1.5 um, unicellular conid@ytospora rusanoviis most similar toC.
microsporaRabenh. in conidia sizei(@ x 1i 1.3) (Saccardo 1884). Howev&:, microspora
differs fromC. rusanoviiin having multiloculate conidiomata (>10 locules) (Corda 1839).

Phylogenetic analyses of ITS and mgkine sequence datkids. 1 and 2) indiate
that Cytospora rusanovican be distinguished fror@. curvata (MFLUCC 150865) and
other species inCytospora with 98% bootstrap support and 1.00 Bayesian posterior
probabilty in MP, ML and BI analyses (Fig. ,2Wwhile the polymorphic nucleotides
differencesare discussed undé. curvata

Cytospora salicicolaNorphanphoun, Bulgakow.C. Wen& K.D. Hyde, in Li et al., Fungal
Diversity 78: 10.1007/s13225616-03669, [78] (2016)

Facesoffungi Number: FoF 02747 Fig. 15

Associated with twigs and branchet Salix albalL. Sexual morph: Undetermined.
Asexual morph:Conidiomata750' 1200 x 300450 um diameter, seAmmersed in host
tissue, solitary, scattered, visible as raised areas, wi#hld®@ules and long ostiolar neck.
Ostioles170 200 um diameter, athe base, same level as the host surface, black to brown,
surrounded by a light coloured ostiolar digteridium comprising several layers of cells of
textura angularis with inner most layer thin, hyaline to brown, outer layer brown to dark
brown. Conidiophores unbranched, reduced to conidiogenous cedllenidiogenous cells
blastic, enteroblastic, phialidic, formed from the inner most layer of pycnidial wall, hyaline,
smoothwalled. Conidia (6.21)6.97.6 x 1.4/ 1.5(1.7) um (x_= 6.8 x 1.6 um,n = 30),
unicdlular, allantoid to subcylindrical, hyaline, smoeilalled.

Culture characteristids Colonies on MEA, reaching 9 cm diameter, after 7 days at 25
°C, producing dense mycelium, circular, margin rough, white, lacking aerial mycelium.

Material examinedr RUSSIA, Rostov Region, Krasnosulinsky District, Donskoye
forestry, Gremuchaya Balka (Thunderous gully), shore of pond, on dead and dying branches
of Salix alba(Salicaceag 28 June 2015[. Bulgakoy T-527 (MFLU 152231, KUN),living
culture, MFLUCC 150866,KUMCC.

Notesi Cytospora salicicolavas introduced by Li et al. (2016) fro8alix albain
Russia (Hyde et al. 2016, Li et al. 2016). In the phylogenetic analyses, ounAEldCC
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150866 groups with the type material @f salicicola (MFLUCC 141052) wth high
bootstrap support from all analyses (99% MP/ 83% ML/ 0.99 PP) (Fig. 2).

Fig. 141 Cytospora rusanovion Salix babylonicaf MFLU 15-1931, holotype) a Stromatal
habit in wood. b Fruiting bodies on substrate. ¢ Surface of fruiting bodies. d &g of
the stroma showing conidiomata. e Peridium. f Ostiolds. @onidiogenous cells with
attached conidia. j Mature conidia. k Germinating sparen IColonies on MEA ¢from
above, mfrom below). Scale bars: a = 2000 pm, b = 1000 pm,500 pum, d= 100 um, e =
10 um, f=20 um, g, h, i, j =5 pm, k = 50 pm.
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Fig. 157 Cytospora salicicolaon Salix alba(MFLU 15-2231). a Stromatal habit in wood. b
Fruiting bodies on host surface. ¢ Surface of fruiting bodies showing the black Ostioles. d
Cross setion of the stroma showing conidiomata. e Peridium. f Ostiolar netk. ¢
Conidiogenous cells with intact conidia. j Mature conidia. k Germinating conidien |
Colonies on MEA ¢dfrom above, rfrom below). Scale bars: a = 2000 um, b = 500 ym, ¢ =
200 pm, d= 100 pm, € =50 pum, f = 100 pumj lg= 10 pm.

Cytospora salicacearurilorphanphoun, Bulgakow.C. Wen& K.D. Hyde, sp. nov.
Index Fungorum number: IF552610, Facesoffungi Number: FoF 02748 Fig. 16
Etymology: The specific epithesalicacearunmrefers to het plant familySalicaceage
on which the fungus was first collected.
Holotype: MFLU 152061
Associatedwith twigs and branches &alix albal., Salix x fragilisL. [S. albaL. x
S. euxinal.V. Belyaeva] Populus nigraL. var. italica Munchh. and Prunus ceasus L.
Sexual morph: Undetermined. Asexual morpBonidiomata 570750 x 320380 um
diameter, serimmersed in host tissue, solitary, scattered, erumpent, discoid, circular to
ovoid, with T2 locules, ostiolateOstioles160' 200 um diameter, at the sartevel as the
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disc surfacePeridiumcomprising a few to several layers of cellst@ttura angularis with
inner most layer thin, dark brown, outer layer dark brown to bla&nidiophores
unbranched or occasionally branched at the base, reduced to genalis cells.
Conidiogenous celldlastic, enteroblastic, phialidic, formed from the inner most layer of
pycnidial wall, hyaline, smootiwalled. Conidia (3.61)4.996.4 x0.91(1.1) um Xx=5x 1
pm, n = 30),unicellular, allantoid to subcylindrical, hyaline, smoethlled.

Culture characteristics Colonies on MEA, reaching 1.5 cm diameter after 7 days at
25 °C, producing rhizoid mycelium, undulate, margin rough, whit&jrgcaerial mycelium.

Material examinedi RUSSIA, Rostov Region, Shakhi@ity, steppe slopes near
Grushevsky pond, osietbed near pond, on dead and dying branchesSalix alba
(Salicaceag 14 May 2015T. Bulgakov,T-357 (MFLU 152061, holotype, KUN, istype),
ex-typeliving culture, MFLUCC 16-:0509, KUMCGC RUSSIA, Rostov Region, ShakhGity,
steppe slopes near Grushevgiond, riparian grove, dead and dying branchesfPopulus
nigra L. var. italica Muinchh Salicaceag 14 May 2015, T. Bulgakqvr-393 (MALU 15
2097, KUN), living culture, MFLUCC 160576, KUMCGC RUSSIA, Rostov Region,
Krasnosulinsky District, Donskoye forestry, old orchard, dead and dying branclasirars
cerasusL., 18 June 2015, T. Bulgakov,-303 (MFLU 152207, KUN) living culture,
MFLUCC 160587, KUMCC RUSSIA, Rostov Region, Krasnosulinsky District, Donskoye
forestry, riparian forest, on dead and dying branche®abk x rubensSchrank[S. albalL. x
S. fragilisL.] (Salicaceag 18 June 2015T. Bulgakoy T-509 (MFLU 152213, KUN)
living culture, MFLUCC 150861, KUMCC

Notesi Cytospora salicacearurhas 12 loculate conidiomata with a single ostioles
and shares common walls the phylogenetic analyses based on combined ITS, LSU, RPB2
and ACT sequence dat@. salicacearumis a clog relative toC. melnikii (MFLUCC 15
0851, MFLUCC 160635) and C. chrysosperma(HMBF17, HMBF151, HMBF158,
HMBF159) (Fig. 2). Howeverthey are differenin morphological characterisgcC. melnikii
andC. chrysospermadiffer from C. salicacearunin havingshorter and wider conidia (4.6 x
1.2 Om, 4.6 I 1.2 em, 5 I 1 Om, respectively

Cytospora salicacearundiffers from C. melnikii and C. chrysospermain the
polymorphic nucleotides of the RPB2 and ACT sequence data. In RPB2 it differed with 35
polymorphisns from C. chrysospermafour polymorphisms fromC. melnikii. In ACT it
differed with eight polymorphisns from C. chrysospermaand differs fromC. melnikii with
four polymorphisms.

Cytospora salicindNorphanphoun, Bulgakow.C. Wen& K.D. Hyde, sp. nov.

Index Fungorum number: IF552611, Facesoffungi Number: FoF 02749 Fig. 17

Etymology: Th e s p e c i dalicioa refgrsi td the host plant gen&alix on
which the type specimens were collected.

Holotype: MFLU 152212

Associated with twigs and branchesSHlix alba L. andSalix x rubensSchrank[S.
albal. x S. fragilisL.]. Sexual morph: Undetermined. Asexual mor@lonidiomatal20Q
1500 x 550600 um diameter, seAmmersed in host tissue, solitary, scattered, erumpent,
discoid, circular to ovoid, withiz locules, and ostiolar neckstioles300' 350 um. at the
same level as the disc surfadeeridium comprising several layers of cells oéxtura
angularis with inner most layer thick, dark brown, outer layer dark brown to black.
Conidiophoresbranched oroccasionally branched at the base, reduced to conidiogenous
cells. Conidiogenous cellblastic, enteroblastic, phialidic, hyaline, smoetalled. Conidia
(3.6)4.214.7 x 111.1G1.3) pm (X_= 4.3 x 1 pm,n = 30), unicellular, allantoid to
subcylindrical, aline, smoottwalled.
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Fig. 161 Cytospora salicacearuron Salix alba(MFLU 15-2061, holotype) a Stromatal
habit in wood. b Fruiting bodies on substrate. ¢ Surface of fruiting bodies. d Cross section of
the stroma showingonidiomata e Peridium. f Ostiles. i Conidiogenous cells witintact
conidia. j Mature conidia. k Germinating sporem Colonies on MEA from above, m

from below). Scale bars: a = 2000 um, b = 1000 um, c= 400 pm, d = 100 ym, e =50 um, f =
100 pum, g, h, i, j =10 pm, k = 20 pm.

Culture characteristicis Colonies on MEA, reaching 9 cm diameter, after 7 days at 25
°C, producing dense mycelium, circular, margin rough, white, lacking aerial mycelium.

Material examinedi RUSSIA, Rostov Region, Krasnosulinsky District, Donskoye
foresty, riparian forest, on dead and dying brancheSalfx albal. (Salicaceag 18 June
2015, T. Bulgakov,T-508 (MFLU 152212, holotype, KUN, isotypegx-type living culture,
MFLUCC 150862, KUMCC RUSSIA, Rostov Region, Krasnosulinsky District, Donskoye
forestry, ravine spinney, on dying twigs and brancheSatik x rubensSchrank §. albalL. x
S. fragilisL.] (Salicaceak 27 October 2015, T. Bulgakov;1017 (MFLU 153679, KUN),
living culture, MFLUCC 160637, KUMCC
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Fig. 171 Cytospora salicinaon Salix alba (MFLU 15-2212 holotype) a Stromatal habit in
wood. b Fruiting bodies on substrate. ¢ Surface of fruiting bodies. d Cross section of the
stroma showing conidiomata. e Peridium. f Ostiolés. @onidiogenous cells witlattached
conidia. j Matureconidia. k Germinating spore, in Colonies on MEA from above, m

from below). Scale bars: a = 2000 pum, b = 500 pum, ¢, d = 200 pm, € = 20 um, f = 50 pm, j, k
=10 um, g, h,i=5 pum.

Notesi Cytospora salicingfMFLUCC 150862, MFLUCC 160637) was foundn
Salix spp. causing canker diseas®ytospora salicinds most similar toC. chrysosperman
having multilocules, butdiffers in having smaller conidia (4.6 x 1.2 um) and a peridium
comprising several layers. Phylogenetic analysised & combined ITS,LSU, RPB2 and
ACT sequence datmdicates thatC. salicina can be distinguished fror@. chrysosperma
(HMBF17, HMBF151, HMBF158, HMBF159)C. melnikii(MFLUCC 150851, MFLUCC
16-0635 andC. salicacearun{MFLUCC 160509, MFLUCC 160587, MFLUCC 150861,
MFLUCC 160576)(Fig. 2).
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In ITS, Cytospora salicinadiffers from C. chrysospermawith 28 polymorphisms,
three polymorphisms fror@. melnikiiand a single polymorphism fro@. salicacearumin
RPB2 it differs in 32 polymorphisms froi@. chrysosperma30 polynorphisms fromC.
melnikii and 29 polymorphisms fromC. salicacearum In ACT it differs with ten
polymorphism fronC. melnikiiand ten polymorphisms fro@. salicacearum

Cytospora sorbNorphanphoun, Bulgakow.C. Wen& K.D. Hyde, sp. nov.

Index Fungorummumber: IF552612, Facesoffungi Number: FoF 02750 Fig. 18

Etymol ogy: The sosbpecieffieec sepiot htdBerbuthon s t pl &
which the type specimen was first collected.

Holotype: MFLU 153781

Associated with twigs and branches oSorbus augparia L. Sexual morph:
Undetermined. Asexual morptConidiomata 900'1200 x 420550 pum diameter, semi
immersed in host tissue, scattered, erumpent, withl@ules, and ostiolar neclOstioles
250300 pm diameter, at the same level as the disc surecelium comprising a few to
several layers of cells déxtura angularis with inner most layer thick, brown, outer dark
brown. Conidiophores unbranched or occasionally branched at the base, reduced to
conidiogenous cellsConidiogenous cellblastic, entavblastic, phialidic, formed from the
inner most layer of pycnidial wall, hyaline, smoatilled. Conidia (61 )6.41 7.6 x 1.4 1.5(

1.8) um (x.=6.5x 1.5pum, n = 30), unicellular, elongatallantoid, hyaline, smoottvalled.

Culture characteristicis Colonieson MEA, reaching 5 cm diameter after 7 days at 25
°C, producing dense mycelium, circular, margin rough, white, lacking aerial mycelium.

Material examinedi RUSSIA, Rostov Region, Krasnosulinsky District, Donskoye
forestry, dying twigs and branches &orlus aucuparia(Rosaceag 27 October 2015, T.
Bulgakoy T-1119 (MFLU 153781, holotype, KUN, isotype)extype living culture,
MFLUCC 160631, KUMCC

Notesi Cytospora sorbiwas collected fromSorbus aucuparialn phylogenetic
analysis Figs.1 and 2)C. sabi forms a separate branch as a sister taxo@.tsorbicolaand
C. donetzicaFig. 2). Cytospora sorbicolaand C. donetzicaiffers from C. sorbiin having
smaller conidia (5.6 x 1.5 um, 5.5 x 1.4 um, 6.5 x 1.5 um, respectively).

In ITS, Cytospora sorbdiffers from C. sorbicolain elevenpolymorphisms aneight
polymorphisms fromC. donetzica In RPB2 it differs from C. sorbicola with 20
polymorphisms and 28 polymorphisnfrom C. donetzica In ACT, it differs from C.
sorbicolawith nine polymorphisms aneight polymorphisms fronC. donetzica

Cytospora sorbicol&Norphanphoun, Bulgakow.C. Wen& K.D. Hyde, sp. nov. Fig. 19

Index Fungorum number: IF552613, Facesoffungi Number: FoF 02751

Etymology:T h e s p e c i dorbieolade prietfheerts fhtgendsSousbmo st p |l
which the type specimens were collected.

Holotype: MFLU 152203

Associated with twigs and branches Ater pseudoplatanu&. and Cotoneaster
melanocarpugBunge) LoudonPrunus cerasus., Sorbus aucuparid.. and x Sorbaronia
mitschurini (Skvortsov & Maitul.) SennikovSexual morph: Undetermined. Asexual morph
Conidiomata850' 1200 x 480600 um diameter, serimersed in bark, solitary, erumpent,
with 1i 2 locules, ostiolateOstioles250'350 um diameter, at the same level as the disc
suface. Peridium comprising several layers of cells te#xtura angularis with inner most
layer thick, pale brown, outer later dark brow@onidiophoresunbranched, reduced to
conidiogenous cellsConidiogenous cellblastic, enteroblastic, phialidic, formhefrom the
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Fig. 181 Cytospora sorbon Sorbus aucuparid. (MFLU 15-3781, holotype) a Stromatal

habit in wood. b Fruiting bodies on substrate. ¢ Surface of fruiting bodies. d Cross section of
the stroma showingonidiomata e Peridium. f Ostiolar neclgi h Conidiogenous cells with
attached conidia. i Mature conidia. ] Germinating sporel €olonies on MEA (kfrom
above, 4from below). Scale bars: a = 2000 um, b = 1000 pm, ¢ = 500 um, d = 500 pym, e =
50 ym, f =200 pm, g = 10 um, h =210 pm, i = 10 jamd j = 40 pm.

inner most layer of pycnidial wall, hyaline, smoethlled. Conidia (4.4i1)5.6/6.1 x 1.3
1.5¢(1.6) pum (X= 5.6 x 1.5 um,n = 30), unicellular, elongatallantoid, slightly curved,
hyaline, smootiwalled.

Culture characteristics Colonieson MEA, reaching 8 cm diameter after 7 days at 25
°C, producing dense mycelium, circular, margin rough, white, lacking aerial mycelium.
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