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Ca/oploco tianshanensis (lichen-forming Ascomycota), 
a new species of subgenus Pyrenodesmia from China 

] [URNISA XAHlDIN'· ', ABDULLA ABBAS' & /1tr.NG-CHUN \VEJ3• 

Hurnisa_xj11@siruuom & weijc2004@/26.co,n or we1jc@im.ac.rn 

'Colfrge of LifeScimre and Technology 
'CollegeufR,:.;m,rc.:umlf:nvimm11ent.'i,;;ienc<.• 

Xir,jiang Ur1iversity. Ummqi 830046, P.R. Clrim1 
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lmli/1,re of Microbiology, Cliinese Academy of Sci,mces 
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Abst ract - Caloplaca/Ulm/,a,.e11<i,i,describeda,aspcciesnewtoscience.ltha•a 
cru~to,e and a reola le thallu1 of ydlowish-brown color with compicuou& cracks, b;:aring 
darkhro"'1llohlack•polhi,cia.Ananalr•i1of1TSst'<jUCrlCte, 5upport,lhcallinilyof lhc 
11ew species!osubgcnusPyrt:1todo,mi/i. 

KC)' words - TdoschiMacea~. pdtale areoles. zeorine, isthmus 

Introduction 

As pn:scntly circumscribed, the subgenus Pynmode~m/il (A. Massa!.) Buislcl of 
the lichen-forming genus Calopfoc(l Th. Fr. (1'eloschistaceM) contains lichens 
characterized by brown or black apothecia, an epihymenium that is usually 
K- or K+ violaceous, and a thallus that is not yellow, orange or red unlike most 
other Caloplaca spp., and lacks the K-t- red reaction of the parietin complex 
(Trdiad1 & Muggia 2006). 

Porty-two species of the genus C(lloplaca were reported from China 
(Wei 1991). Among them 9 species belong to the subgenus Pyre11odesmia: 
C. chrysophom Zahlbr., C mpreomfa Zahlbr. and C. cen ,if111 Zahlbr. from 
Sichuan (Zahlbruckner 1930, 1932), C.gir11/dii Jatta from Shaanxi (Jatta 1902) 
and Sichuan (Zahlhru..:kncr 1930, 1931). C. od1mtmp11 Zahlhr. from Yunnan 
(Zahlbruckner 1930, 1932), C. pl11mbeoo/i1,11ce(I H. Magn., C. cirrnmdlb11t11 
(Delile) Wunder from Inner Mongolia (Magnusson 1944,asC. aegyptiaca(MUII. 

·corrtspo 11Jing duthor 
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fAu1.i; J.Lichcnspccicsandscqucn,cs uscdto gcncratcthcphylogcnctic trcc 

Calopl..caalbopr~in""' (Arnold) H.Olivicr 

C.,>lbop"'r~lawKh<>Js.& S. Y.Kondr. 

C.alocfr,.(A.Ma,>a!.)Mig. 

C.ctrJna(Ehrh.ExH«lw.)lh.Fr. 

C.chal.W,,e•(Fr.)MUllArg. 

C.chl"',..,(Fk,1.)Sa"'l,1 

C.con<reric""1Vondril&Khodos. 

C.mrcn9,(Z..hlb r.) Wundcr 

C.orodcn, TrctiadictaL 

C.ob><'~rdla(J. 1.ahm)lh.Fr. 

c.~licphJll,,(focl:.) ,._.nJbr. 

C. /,a,t</ianen.<1.<Xah1d,n.A .Ahba.,&/.C. Wei ' Glls5n77 

C. tr"n,,:a.<pl<:". F.U1921S6 

C. ~~rb!ali, (Pe~) MUil. Arg 

t\rg.) Stnr; Wunder 1974), C. rrm1scaspica (NyL) Zahlbr. from Inner Mongolia 
(Magnusson 1911, as C. pmdsenii), Gansu, Qinghai (Magnusson 1910, as 
C. p(luhe11ii) and Xinjiang (l'oelt & Hinteregger 1993)., and C. (dociw (Massal.) 
Mig. from Jiangsu (Wu & Xiang 1981, as C. <1g11rdlrimw (flot.) rlag., 1981). 

During a study of the lichen genus U1lopl,1rn in Ch ina numerous samples 

were collected by the first two authors from the Xinj iang region. Some specimens 
belonging to Pyre11odesmfr1 attracted our speci.il attent ion and were examined 
in detail for morphology, anatomy, chemistry and molecular systematics. As a 
result, one of them, C. tfrmslumensis, is described here as new to science. 

Material and methods 

Material 
ll1e lid1en material <:xarnin<:d for morphology. analorn)', dmnislry and rnokcular 

analyses was colkcted from Miaoergou on Mt. Nan-shan in the Tianshan mountain 
chain, Xinjiangrcgion,in2009 
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Morphological observations 
Observations and photogrnphs were made with a dissecting microscope (Lcica 

MZ 12), a Zeiss Ax.ioplan compound microscope and an Axioum digital camera with 
associatcdsoftware. Squashmountsandhandscctionswcreroutindyexaminedusing 
tap water as the mounting medium. Lichen substances were detected by TLC and MCT 
(CA1 lhcrson&l<rislinsson 1970,0.1lherson 1972,0rangcctaL 2001). 

DNA extraction, amplification, and sequencing 
The dried apothecia first were checked under the dissecting microscope for well 

developed fruit bodies to avoid contamination oi otherorganisms. 
Total DNA was extracted from dry apothecia following the rapid one-tube genomic 

DNA extraction (Steiner et al. 1995) with modifications, seven dried and cleaned 
apolheda were trJ.nsferred din:.:tly into a 2 ml Eppcndorf tuhc. The material was 
grind<."lwithapcstleinliquidnilrngcnuntilafincpowdcrwasoblaincd.TI1cnl50pl 
TE solution was added into the tube and stirred for 2 min. until the powder was wdl
distributed. and immediatcly stored at -20"C. 

Primers for PCR of the mickar ribosomal ITS region ITSI r (Gardes & llruns 1993) 
and!TS4(Wh itcctal.1990)wcrcuscd. 

lhc phylogenetic tree was-constructed with a Bayesian opproa-ch based on the nudeor 
ribosomal n·s sequence data of the new species and sequences of spt.>cies from the same 
subgenusrctrievcdfromGenBank(TABLE l). 

Taxonomy 

Caloplaca tiam/1a11e11sis Xahidin, A. Abbas & JC. Wei, sp. no,·. (FJGsl.2) 
MvcoBANKMB51833, 

Sper.ie.< 110,.... ,i,~ili.< C. pelio1,hyllac" 'I"" 11,allof/avid"·lmumeo ar""1at<> , um rimi.< 

amspirui, .-1areoli,peltati,, , tipitati, in"""''"° t/,al/i,di,d,apotloeciorumal ri, raro 
arrobrumuis, , 11b,1an1ias /;,l,mir,m iguoras a>tJtiu~,rr~ diffut. 

fYVE: China, Xinjiang, Ml . Nan-shan in Tia115han mountain chain, Miaoergou, on 
limestone. alt. 1280 m. Apri l ID. 2009. A. Abba• & H. Xahidin 2009000 1 (hololype in 
XJU, isotype in MMAS- L) . 

ETYMOWGY:1hcspccif1ccpithetrcfcr5tothctypclocality. 

TnA1.1.us crustose, 2- 11 cm in diam., consisting of numerous pcltate areolcs 

of 0 .7-3 mm wide and 0.4- 0.6 mm thick, much thicker in central part of the 

thallus , ye llowish brown, flat, separated by conspicuous cracks (1;1G. la, b), with 

a whitish gray to light gray an<l very thin prothallus. 

Upper cortex well Jevelope<l, p.irnplcc lenchyrrnitous, 50- 175 pm thick; .ilg<1I 
layer discontinuous (1;1G. I c). 

AscoMATA apothecia, orbicular to irregular in shape, immersed o r somewhat 

prominent, 0.8- 1 mm in diam., numerous, usually l per areole, sometimes 

2 o r occasionally more than 2 , zeorine, with both a proper and a thalline 

margin; thalline margin raised and proper margin not visible when younger; 
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Frn.l.Ct.lr,pla,:t.1ia11.,/rn1u>11;is:a,h.habit;c. cm<.s.sectionofapeltatcareoleofthethallu1showing1he 
.....,JJ.dcvelopedparaplectenchymaintheupperrnrtcx;d.crossscctionofanapothecium,howing 
1he well-dcvdoped paraplectenchyma in the properexciple; e. cross section olan apothccium 
showingthedouhleor ·1.oorinemargin,,...ithhoth1hallineandproperexciple;f. crosuectionofthe 
hymeniumshowingascirnntaioingsporesandparaphyseswithbeadeJapicesrnnsistiogof2- 5 
swollentem1inalcdls;g.ana,rn,containingllsporeswithth insepta. 

proper margin raised and prominent, and thall ine margin lower when mature 
(FIG. le); disc dark brown to black, concave, shiny, without or with thin whitish 
pruina (FIG. la, b); hymenium 75- 115 µm thick; paraphyses septate, simple, 
with beaded apices consisting of 2- 5 swollen cells (FIG. 10; asci 44- 62 x 
12- 26 µm, 8- spored; spores broadly ellipsoid, polarilocular, 12- 18 x 5- 9 µm 
(FtG. lf, g); proper cxcipk paraph:ctmchymalous (FtG. id); hypolhccium with 
graycrystals,55- 90µm thick. 

CONID[OMATA not seen. 

CHEMISTRY: upper cortex K-, C-, epihymenium K-; two unknown substances 
were detected by TLC: one gives a spot in Rr class 5-6 by solvent systems A, 
Band G, and in ~ class 6 by solvent system C, grey-brown after charring; the 
other gives a spot in ~class 5 by solvent systems A and G. in Ry class 2 by B, and 
in R.class2- 3byC,grccn after charring. 

REMARKS: ·The new species is similar to C. peliop/1ylla in its yellowish brown 
thallus, bul <lilTcrrnt hy the arcolatc thallus, dark brown lo black apothccium 
discs, the presence of two unknown lichen substances, and the Asian distribution. 
lhe !alter species differs in its subsquamose thallus with shiny brown apothecia, 
an American distribution and the absence oflichen substances (Wetmore 1994). 
In addition. the new species is similar to C. tmnscaspica in its crustose and 
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'" 
F1G.2.Con..,11susu,.'t'gcncrnlo:dbyBaycsiananaly5isbascd0111TSregio11rD)'.AscqucncedJta. 
Ca/op/aa, tiaml,ane11<i< groups with species of subgmus Pyrm0</.,smia. Bootstrap support values 
from JOOOreplica te, higherthan 50'l'i,arercportedat thcoodcs. C.ceri11aandC.d,lori,,afrom 
,ubgmu,Culup/u,;a wcre..,li,ct<,d~,oulgruup. 

areolate thallus, but differs by its yellowish brown color, dark brown to black 
discs, smaller ascospores, wider isthmus in cel ls, and 2-5 swelling termi nal 
cdls oflhc paraphyst.'s. 

The ITS sequence of C. rfrmslwmmsis grouped with those of other 12 
related species was retrieved from GenBank as a group belonging to the 
subgenus l'yre11odesmi11 with 100% bootstrap support. ' Jhe ITS sequence of 
the new species C. rimsslumemis form a distinct clade among the other 11 well 
recognized related species, such as C. crdemis, C. lm11scmpiw, C. peliupliy/L:1, 
C. 11/bopmr11lllr11, etc., with 97% bootstrap support. "fhese results show that 
C. tim1s/umensis is clearly distinct from the above-mentioned well-recognized 
spcc1Cs( F1G.2). 
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A new species of Physarum (Myxomycetes) 
from a boreal pine forest in Thuringia (Germany) 
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Heiurich-Ple/1-Str. ,w, D-J,/JU<J Knssd, Genmmy 

,\l>st ra,t - A new ,pecics of pla,1110.Jial ~lime mold. Pl,:,,, .. rum ,,~rvi.:ul«m:oun . recorded 
from flowering stalks, leaves and stem, o f the commOfl heather (Caifo11a ""lgari,) that 
commonly inhat:.u OOreal pine fores~ in Thuringia (Germany), is described based on 
nx,11,ho logicalfeaturesofthecapillitium~ndspoR'S. Phylogenctictrees,reconstructed 
using data from d ong:nion tactor- l alpha and m,all subuni t ribosomal RNA gene 
S'-"'JUCnceanalyses,corroboratcthctaxonomics1amsofthisncwsJ'<'cies.lnaddition, 

these rcsultssupport!hc coni;ruenccof morJ>hologicaland,nolccuL>rda!ainlhisgrouJ> 
ofeukary r~m-~roorgan·sms. 

Kc)'wunls - nK>k'<:uhlr phrl'-'!.c!lc! ics, myxo nl) Cclc~. SJ•ccic~ cuuccp!> 

Introduction 

Pla~modial slime molds (Mycetoz,w, rnmmonly referred to as myxomy.:etes) 
have been regarded as either "plant-like animals" or "animal-like plants," 
depending on whether a zoologist or a botanist investigated them. In the 19th 
century, taxonomists classified the myxomycetes as either fungi or protozoans 
(Martin & Alexopoulos 1969). However, a detailed analysis of DNA sequence 
data has recently shown beyond any doubt that these inhabitants of soil and 
other habitats containing moist, decomposing organic matter comprise a sister 
!axon to the Amocbozo11 and hence are members of the Kingdom Protoe1ist11 
(Pawlowski & Burki 2009, Hoppe & Kutschera 201U). 

Pllysarnm is the most widely known genus among the myxomycctes, due 
to the fact that the species/~ polyccph11lwn serves as a model organism for cell 
research. 

Several years ago, Miiller (2007) collected an unidentifiable myxomycete 
in boreal forests in the Federal State of 'fhuringia (Germany). Based on 
morphological, ultrastructural, and molecular data, we herein describe this 
taxon as a new species of the genus Pl1»arnm. 
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Materials and methods 

During lidd trips in 2005 and two subsequent years to the boreal pine (Pi,ms sylw'Stris 
L.) forests in the feder-tl State on huringia (dose to the towns of Rudolstadt and Morla 
in eastern Germany, Central Europe), samples were collected from the leaves, stems, 
and flowering stalks of the rnmmon heather, Ca /lmw vu/guris (L) Hull. This ,;,ut plant 
materialwasanaly1,ed inthclaborntory. using astereolightmicroscope(Photomikroskop 
Ill , Carl Zeiss, Germany) and a scanning dcrtron mkroocope (R.EM, S-4000, Hitachi, 
Japan)asdeocribedbyHoppe&Kutochcra(2010).Sampkpreparationsandpho1ographk 
docllmentationofthere,uhswerecarr iedouta.,dcscrihc<lin1hereforenceci1cdaho\"e. 
ColkctionsareconscrvLxl in Botanioche StaaL~sammlungMfmchcn (M) and the private 
w lk<.:lious of T. Hoppe (Germany). 1-1. Miilkr (Germany), M. Meyer (Fra1Ke). and 
W.Nowotny(Austria). 

Extradion of total deoxynudck adds (DNA), DNA-amplitii;:ation via polymerase 
chain "adion (PCR). and phrlogenctk analyses we" performed as deocribcd in Hoppe 
& Kutschera (2010). In brief, fruiting bodies were mechanically crushed, after which 
the homogenized samples were first treated us ing a FastRNA Pro Red Kit (Solon, 
Colomdo, USA) and then incubated for 90 sec. with the fast !'rep-System 1'11 120 (Ml' 
Biomedical) (Costa cl al. 2001). Jn the next step, the samples were incubated for 21 h 
inasolutionof lysozyme(5%,35°C)andthereafterfor24to48hinproteinaseK(5%, 
55°C) (Roth, Karlsruhe, Germany) . DNA-purifications were performed using a Q!Aamp 
DNA Mini Kit (Quiagcn, Hilden, Germany). The purified DNA samples were amplified 
withprimcrsdesignedforspccificelongationfactor-lalphagenesequenccs(Hoppe& 
Kuls.:hera 2010) and primers for the small subunit ol a ribosomal RNA gene (Kamono & 
Fukui 2006). ·nie prududs were purified using NudeoSpin Exlr.tet II (Madicry-Nagd. 
Germany)andsequenced.Phylogenetic trees,based on maxirnumparsimonyanalyses, 
wercrcconstructcdasdcscribcdbyl!oppc&Kutschcra(2010). 

Taxonomy 

Pliysarum parl'icalcareum Thom. Hoppe, Holg. MiilL & Kutschera, sp. nov. 
MvcoBt.NKMll 516617;NCBJ (GENBANK)FJ 5)8)1 2AND GU 289193 l'IGS. 1- -1 

Spanx,irpiu,e,.,;/;,i,,i11gu/u...,/g,.,.g ,,ria...,l,eriu,globosa wlmniglobosavdhreviu 
pl«s,nodio.«rpi«,vio!«ce,15u,queadaen,:,15i,idesams,(O.J- )(J.6-0.8mmit1diamelro, 

i,sqo..: od 2 """ /oug;,e.llypot/,,.l/u,memb"" """'""'''""""l'"idus.Peri<li""''i"'pl ... ·,cal.e 
t1ot1 ·,icn,statum, ,.. - / "u,quead ""'"'""' ,oo,mr,1/r,,n' .,,,,. ::o,o«/" '" -,d <t:eus, 
luum vrie'11rm """'" vis,..: jn,:o/vra/11m, deliis.e11tiu irrrguluris. O.pilli!ium rdicul«tmn, 
«lh,m vcl ,ilutaa""'• /uccm orientem vcm,s vis"" inro/oc, c.ipi/!oides vd J~i«t11m, 
{l - )2- 5(- 7) µm;,. dit<metm. cum ,mdi., calroreis parvh. Cn/r,mella vel P$.erulncolumell« 
""II. Spon,ef ~,.en/, bromt1eus, foam · 111em wrs,,s ,.. · C ,eruceo·bru,me<l<' ' 
bnmnn,s, globo.«I', dense w m ohswms. irreg,./arit.,,- .....-m rowe, /0- 11(- 12) /"" i,1 
diumetro.l'lu,;tn<>dir,migr,ot,.,n 

fnE sP~ClME O<s: Ge rma ny, close to Mi\rla , 50.43°N 1 l.20"E, on stem, , green leave, 
and flowering stalk< of Ca1/1111« yu/g«ri, in a pine forcs1. JO 0,1. 200S, Holgcr Miillcr. 
( lfolO!)llC: Botanisd'K' Sta~1ss:i mmlung Ml, nchen (Gt•rman y), M 0151322: IS0!)11C" 
pri,·a1e ,ollectionof ll.Miiller(Gcrinany).Miill. 2238) 

f.TVMOl OGV: from the Latin f>"rYUS "' small: calc«reu, "' CJ.lcareous. 
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F1G. l.Photographs of thesporoca rpsofPl,y,1m,mp,,,vicak.areumaHachcd toaflowcringstalkof 
C,,1/r,na vr,lga ri,. A- Sporocarp~ with peridium stiU inloct and spores pres('nt. B- Sporocarps 
~fter 1herdea:1eof the s1)()((:s, 

FIG. 2. Scanning electron micrographs ofcapillitium and spores of Pl,y><m•m parvicakar~""'· 
A- Capillitium with cakarcou~ de posit,; (arrows). B- Sing)~ spore. C- Spores with capiUilium 
that is free of deposit,;. D- lw latcd portion of smooth capi llit ium with wain (calcareous 
deposit) . 

Sporocarps sessile, single, in groups or in lines, globose or sub-globose or 
short plasmodiocarps, violet to bronze, ir idescence in white light, (0.3-)0.6-
0.8 mm in diameter, up to 2 mm long (FIG. I A,B). Hypothallus membranous, 
transparent, continuous within a group of fruiting bodies. Peridium single, 
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fAu1.i; J: Morphological features of Pliys,mm1 parvirn/c,uewn, P. m,d 1m1, and 
P. r inereum,basedonnewlycollcctedandherbariummaterials 

P.p•n·ica~·a,eum 

M,turcfruilingbody SJ'O!'IXOl'J'Or sp<>r<>Urpor sporo.:arpor 
pbsmo<liocarp p!"""odi.ocarp plasmodio.:arp 

- di:unet<r(mm) 

- len~lh (,nm) uplol.O uplol.2 upto0.5 

Capillilium,urfa,:o smoothorrough ""'' N~N 

- pililongth(nm) up loJ-00 uploJ-00 ~ptol5-0 

Cakaroou,dcpo,ii..withi n 
g;;:~;=d 

f""'Xn1 rn:,.:nt 
frui tingt>odics 

limclcss, violet to bronze, some individuals conspicuously iridescent, colourless 
in transmitted light, dehiscence irregular. Columella or pseudo-columella 
absent. Capillitium consists of a three-dimensional net with small meshes, white 
to pale-yellow, colourless in transmitted light, filamentous, with few swellings, 
cnv1:red wi1h small limt: granuks (Fir:;. 2A- O), som etimes with a hund-likc 
widened appearance, (1-)2-5(- 7) pm in diameter. Spores dark-brown, grey
brown or dark-brown in transmitted light, globosc, 10- 11(- 12) µmin diam., 
densely covered with dark, coarse, more or less irregular warts. Plasmodium 
not observed. 

ECOLOGY AND HABITAT - Living stems, leaves, and fl owering stalks of Ca /1111111 
v11lg,1ri.~; no fruiting bodies were found on nearby plants in th e same area. 

EXPANDED DE-~CRlPTION - A phylogenetic analysis, based on novel elongation 
factor- I alpha gene sequences supplemented by published data, is depicted 
in F1G. 3. In addition, a partial (123 bp) sequence of the small subunit of a 
ribosomal RNA gene was investigated (Gen Bank-Numbers provided above the 
lines in F1Gs. 3, 4) and aligned with morphologically similar species. These data 
show that Phywrum Jnin'iwlwre11m is closely related to the species P. cinerrnm 
.ind P. 111id11m, bu( differs from these laxa in sevenil morphological fealures 
(TABLE 1) . Hence, our evolutionary trees (F1Gs. 3, 4), in tandem with our 
morphological data (FIGS. l, 2) document/~ pan,icalw re11m as a new species 
and not a morphological variant (variety) of/! 1111d11m or one of the o ther taxa 
that were analyzed as part of the present study. 

ADDITIONAL SPECIM ENS EXAM INED: GntM.\l<\', dose 10 ,\1orla, S0.43"N ll.21J"E, on 
stem,. gre,,n lean,u nd tlowering,1alh nfC,a/111,ra vu/g,aris in a pine forest . 15 Oct. 2003, 

Holger MUiier (Distributed among pri,·a1e collect ions of 1-1. MUiier (Germany: M Uii 
2632): M. Meyer (Fra nce: 2WS9, 29760. 3007!1. 30077): T. Hopp~ (Germany: Myx 90) ; 
and W. Nowotny (Au~tria: Now. 13.507) 
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F1G.3.Phylogenetictreebas«lonelongationfactor-lalphagcnesequencesof31 myxomyretes. 
with Di.tyostelium dis,;oidcmn as oul!(roup. "Jhe bootstrap values of this maximum parsimony 
~naly.<i, and the GenB~nk acc,..,ion numbers ar~ included. 
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Fm.4. Phylogcncik 1= hascd on a fragment (12., hp)ofthc .,mall .,uhunitofa ri ho.somal RNA 
g,,ne of 18 morphologically distinct species, with ,\rat1rl,amod,a cuibt:rt,o,,i as outgroup. 
"Jhe bootstrap vah,es of thi s maximum parsimonv analysis and the Genllank accession 
numbers art included 

COMMENTS - As pointed out by Neubert ct al. (1993, 1995, 2000) and Clark 
(2000, 2001), myxomycete taxonomy is currently ba_,;ed on the classical 
morphological species concept. Hence, myxomycetologists have described 
numerous taxa ("species") that were found in a single habitat or a restric ted 
area, oflcn in low numbers, or cvcn basnl on a single individual (Lado 2001). 

As a result of his survey of recent biosystematic studies in the myxomycctes, 
Clark (2001) suggested that many commonly accepted morphospecies might, 
in reality, be species complexes. Moreover, the author suggested that many of 
the accepted morphospecies might represent morphological variants of one 
and the same ~tr ue" species and therefore should be assigned to the same laxon. 
In conclusion, Clark (2004) recommended that new species be described only 
on the basis of numerous collected specimens from different localities so that 
the problems outlined above could be circumvented. 

In this report we describe a new species of myxomyccte that was assigned 
to the genus P/iy.,mwn. ·Th, question to he discussed here is whether or not 
we have met the standards proposed by Clark (2004). In o ther words, is 
P. p<1rvicalcareum (FIG. I, 2) only a "variant" of a closely related taxon or does it 
in fact reprcsentatrulynewspecies? 

Our arguments in support of the second conclusion can be summarized 
as follows. First, the requircnicnt that a new species should he based on an 
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extensive collection of individuals made on different occasions and (if possible) 
localit ies has been met. As documented in a previous report (Mi.iller 2007), 
numerous samples were colle..:ted on several different o..:..:asions in 1 huringia, 
.ind over the p.isl year we found addi1iornil specimens of P. porvicolwrwm in 
fo rests in dose proximity to the type locality described above (unpublished 
observations). Second, there is sufficient morphological evidence to separate 
our new species from all o ther taxa assigned to the genus Pliysamm, 
particularly the most closely related species (Tt.BLE !). Finally, we analyzed the 
phylogenetic rclalionships among 30 myxomycc1e species wilhin the genera 
Tricl1ia, Hemi1rid1ia, and Metatric/1ia in the order Tricl1fo/es and within the 
genera Bndlwmia, Fu/igo, Cmteri11m, Diac/1e11 , Didymium, and Pltyrnrum in the 
order Physarales. These analyses were based on elongation factor- I alpha gene 
sequences. In addition, 14 relevant species of the Pl1y:wmies belonging to the 
genera Badlwmi,1, niuche,i , nidymium, l.epidoderm1i, Pltysamm (8 different 
species), and Afocifogo, based on a partial sequence of the small subunit of 
a r ibosomal RNA gene, were also investigated. Our quantitative maximum 
parsimony analyses (F1Gs. 3, 4) led to the conclusion that P. parviailcare11m 
represents a distinct ly new species and not a "morphological variantn of another 
taxon assigned to the genus Pl,ysamm. 

In summary, our results document that on the above-ground portions 
(leaves, stems, and flow ering stalks) of the common heather (Call1ma vulRaris) 
there occurs a myxomycete species that is described here .:is P. parvica/c(lreum. 
However, we do not yet know whether or not this new 1'/1ysMum species inhabits 
its host organism as a commensal or an endophytic parasi te (Stephenson 
& Sludlar 1985). h should be noted that we arc currently unaware of any 
other plant species in the boreal pine forest where our new myxomycete was 
disco\'ered that is inhabited ( or infected) by /~ parvic11/rnre11m. However, more 
fieldwork is required to further elucidate the entire habitat of th is new plant
associated species of the genus Physarum. 
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Abst ract - Afoscoclor ci,mamomi is described as a new spcciC5, cndoph:,'li c within 
leaf ti,;sues of Gnnarnomum bejolglaota (La .. mw,e) in Doi Su1hep-Pui National Park, 
Nor lht'rn ·niailaml. Moli,cubr analy,i,; imlicakd diffcr~nct'> from the ht' prniously 
deKTilx:d Mu..-od,,,- spp. Volatile o~anic compounds analysis showed tha1 M 
;imramomi produced azulene (ditfol'<'nli~ling ii from M . rrispam) but did not produce 
naph!halcne(diffcrentiating itfromM.«llm;,M.,.,,..,.,,.andM.vi1,jw«;J. 

Ke)' worJs - nerile ascomyce\e, cinnamon. endophytes. \'Ola1ile compounds 

Introduction 

Plants arc reservoirs of untold numbers of cndophytic organisms (Ba..:on & 
White 2000). By <ldinitiu11 , lhcsc microorganisms (mos11y fungi and ha..:tcria) 
reside in the tissues beneath the epidermal cell layer and cause no apparent 
harm to the host (Azevedo ct al. 2000, Hyde & Soytong2008). Endophytcs from 
rainforest and medicinal plants have been studied for their volatile antibiotic 
and other medicinal characteristics (Strobel ct al. 2003, Huang ct al. 2008, 
2009, Mitchell ct al. 2008, Tejcsvi ct al. 2009, Aly ct al. 2010). Five endophytcs 
characterized by sterile mycdium that have recently been described as novel 
fungi arc Mmcodor albus isolated from Ci111111momum zeylm1icum (L1111raceae) 
in Honduras (Worapong ct al. 2001), M . roseus from Grevillea pteridifolia 
(Proteaceae) in the Northern Territory of Australia (Worapong ct al. 2002), 
M. virige11m from Pa11/li11ia p,mllinioides (Sapi11d(iceae) in Lake Sandoval 
(Daisy et .ii. 2002) , M. crispm,s from AmmM (mwwssv ides (Bromelfr!Ceae) in 
the Bolivian Amazon (Mitchell ct al. 2008), and M. yuwt1me11sis from Bursera 
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simaruba (Bun:emceae) in the Northeastern Yucatan Peninsula of Mexico 
(Gonz.ilczct al. 2009). All ,'vl11scodorspccics grow slowly, have felt -like mycclia, 
and produce a distin..:tive odor. Gas ..:hromatography and mass spectrometry 
(GC/MS) ..:an be used to identify M11scodorspedcs based on differcnct'S in lhe 
volatile compounds that they produce (Strobel ct al. 2001). 

In the present study an endophytc (CMU-Cib '1.61) was recovered from 
leaf tissue of a wild cinnamon tree (Cimwmomum bejolglwta) growing in Doi 
Suthcp-Pui National Park, Thailand. 'The strain produced a mixture of \"Olatile 
compounds including prupanoic acid and alcohol; these have anlagonistic 
activities and can be used to identify the particular Muscodor species. CMU
Cib 461 possesses cultural, chemical, and molecular characteristics that differ 
from A1. a/bus, M. crispa11s, M. rose/IS, M. vitigenus, and M. y11ca/a11ensis. We 
conclude that CMU-Cib 461, based on its unique feat ures, represents a new 
species of Mu.w:odor, for which we propose the name M11.~,:odordm111rnomi. 

Materials and methods 

Fung al isolatio n 
Ten healthy leaves of Cimwmo,1111111 bl!jolgl101a wert' collected from plants growing 

in Doi Sn1hep-Pui National Park, Northern Thailand (alt. 950 m) during May 2008. 
fotally. 250 tissuo, squan:s (5 x 5 mm) wne cul from the leaf samples. All leaf tis,u~'S 
squaro,s wcro, surface skrili:ocd in 75% dhanol for 30 s, 2% sodium hypochlorik for 
3 min and 95% ethanol for 30 s tmder a laminar flow hood (Nuangmek et al. 2008). lhe 
sterili,.cd samples were placed in Petri dishes containing 2% malt extract agar, 0.05% 
strcptomycinsulfatcand0.03%roscbcngal(Bussabanetal.2001). l'ctridishcswcrc 
scaled with Parafilm and incubated at room tempcr<l.lure (25±2°C) for one week. 'fhe 
fungi growing out from the samples were aseptically transferred to two culture media, 
potato dextrose agar(PDA) and malt extract agar (MA); pure isolates were maintained in 
corn meal agar (CMA) slants. Various methods were tried to stimulate spore production 
(Guoetal.1998). 

Scanning electron micro!><:opy 
Scanning electron microscopy was preformed on isolate CMU-Cih 401 following 

pron-<luro,~ d~-scribed by Ca.slillo ct al. (2005). A piect'. of agar wilh fungus was placed in 
afi lterpapcrpacketand thenplaced in2% glutaraldehydevapor.awellingagent,and 
aspiratcdovernight.Sampkswen:thendehydratedinancthanolscries(l5minsat5, 
I0,\5,20.40,50.70,80, 95andl00%)andinanacetonescrics(10minsat\0,15.20, 
40, 50, 70, 80, 95 and 100%). The fungal material was critically point dried, gold sputter 
coated, and images observed under a JEOL JSM-59101.\' SEM using a high vacuum 
mode. 

Qualitative analysis of CMU-Cib46 1 volatiles 
CMU-Cib 461 was grown in 5 ml Agleknt• clear glass vials containing PDA for 10 

days a1 room temperature (25±2°C). Vola tile compounds produced by the fungus were 
analr1.cd on an au tomalic Agilent "fodmologis GC 7890 ga.~ chromatogr.tph column 
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containing a HP-5MS 30 m" 0.25 mm I.D. "0.25 µm. The column was tempcrattire 
programmed as follows: 32°C for 2 min followed to 220°C at a rate of 5°C/min. "The 
carriergaswasultrahighpurityhclium released at a rate of l.5 m!Jmin. Prior to 
trappingthevolatiks,thefiber,vasconditionedat250°Cfor39.6minunderaflowof 
helium gas. The g;1s chrnmalograph was inlerfaccd lo a MS[) 5973 (El) mass sdeclive 
<lekctor(mas.sspectrornder) <>p<Tdtingal unit resolution. Acquisition an<lpn><;:cssi ng 
ddta were perfm med on the MSD 5973 (El) software system. Initial identification of the 
volatile compounds produced by CM U-Cib 461 was made through library comparison 
using the NIST database, and compared with the original isolates, M. ol!bus strain 620 
(Strobd2006)andstrain E-6(Strobdctal.2007). 

Fung;il cultures ;ind DNA extraction 
Genomic DNA was extracted by a modified SDS-CTAB method (Bussaban et al. 

2005). Strain CMU-Cib 461. isolated from C. bejoli;lioltl leaves, was subcultured onto 
PDA and incubated for JO days. Mycclium was harvested, freeze dried, and ground 
into a fine powder with a fX>stle and mortar. About l 5 mg of powdered mycclium was 
suspended in l ml of ice-cold lysisb11ffer(l 50 mM NaCl, 50 mM EDTA, 10 mM Tris
HCl, pH 7.4. 20 mg/ml. pr01einase K), transferred into l.5 mL Eppcndorf tube and 
kcpl al4°C lo prcvcnlcndonuclcascactivity<luring rehydration of the sample. SDS 
was added toafinalconcentrationof2%,vortcxcdandincubated30rninat65°C. 
After centrifugation for 15 min at 14,000 rpm, the supernatant was transferred to a 
new sterile l.5 ml Eppcndorf tube. The volume of supernatant was measured and the 
NaCl concentration was adjusted to l.4 M, and one-tenth volume of 10% CfAB buffer 
(JO% CJ"AB, 500 mM Tris-HCI, 100 mM EDTA,pH 8.0) was added. The solution was 
thoroughlymixed andincubatedforl0minat65°C. Aftercool ingfor2minatl5°C,an 
equal volume of chloroform: isoamyl alcohol (24, J v/v) was added, thoroughly mixed 
and the1L1be was centrifuged J 5 min at 14 ,000 rpm. lhccxtraction was repeated unti l the 
interface was clear. The supernatant was removed to a new Eppendorftube, containing 
2 volum<'S of cold !00% Nhanol. After DNA precipitation, the pellet was Cl'ntrifugcd 
for 15 min a1 [4,000 rpm and 4°C. "The pellet was washed with 70% e1hanol and dried 
al room lempcralure. ll was resuspended in[()() ml.nf0.002% RNase(S mg/ml.) in TE 
buffer and in<.:ubatcd for I hal 37°C. ·rhcsuspcnsiunwasslorc<l at -20°CpcnJingusc 
forPCRarnplification. 

Fungal ITS regions sequencing and phylogenetic analysis 
lhe internal trdnscribed spacer (ITS) regions I and 2, including 5.8S rDNA were 

separately amplified in a 25 mL reaction on a GeneAmp 9700 thermal cyder (Applied 
aiosystems) under these reaction conditions: l ml of template UNA extraction, 0.2 m!\-1 
dNTP, 0.2 ml of FastTaq (Applied Biosystems), 0.2 mM each of primen;, 2.5 ml of the 
supplied 103 PCR buffer with MgCI,, and sterile water to bring the volume to 25 mL. 
The ITS regions were amplified by using rrS4 and ITSS primers. Amplification of ITS 
regionswasfor30eycles(initialdenaturationat95°Cfor2min,denaturationat95°Cfor 
30s,annealingat 50°Cfor30 s,andcxtensionat72°Cforl min,withafinalextension 
al 72°C for 10 min). PCR products were analytc<l hy ck-ctrophorcsis in 1% agarnsc gels 
in T,\E buffer (20 rnM Tris-Acetate, 1 mM EDTA, pH 8.0) and viewed by staining with 
cthidium bromide. PCR products were purified using PCR clean up Gel extraction 
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~lGS. l - 5. M11.cod0Yc11mm•1on11 l. A culture of M,arodOY cim,amomi CMU-Cib 46 1 gro1<:inson 
PDA.bar : 2cm. 2- 3.l.ightmicroscopc rnicrograph,nfcoilingforrnation nffungalhyphae. 
Dilrs o Srun.~ - 5.Sc11 nningclectron micrographs.4. Myphalccllsfrom thc colony,xigeshowing 
fu«'d,rope-likehyphalceU,,b.i r - JOµm .S. Fusedhypha lcellsando cauliflower-likestn1dure. 
bd r : 5 11111. 

NuclcoSp in9 Extract [[ purification Kit (Machcrey-Nagel. Germany) fo llowing the 
manufacturer's protocol. The purified PCR products W<crc directly ;equcnced. Sequencing 
rcactionswercperformedandseq11enccs detcrmined auto matically inagenct ic analyzcr 
(1 ..,. Base, Malaysia) using the PCR primers mcntion<.-d above. Scquenu:s obtained in 

thh study were compared tu those from GcnBank database using the BLAST soClware 
o n the NCBI website, (http:l/www.ncbi.nlm.nih.gov/BLASf /). After multi ple alignment 
of selected scquencherwith Clustal X. Phylogenetic trees were constructed using the 
PUAl'bcta 10soitwarevcrsion4.0(Swofford2002). 
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Results 

Taxonomic description 

Muscodor cim1a1110111i Suwannara<eh. K.D. J!ydc & Lumyong, sp. nov. l'1Gs 1- 5 

hmg11s in '"' '""" cr,m Cinnamomi h<'jolgl>ota ro,1<D<'.iat11< d e<r der,tero,n)K.ete rn)Keiiis 
srerilib11, ~rtin,ms. Coloniae f1<11gales es.I iu11,1<s in vitro exami11mi in loco c~m sal /r,x. 
Sporaevefcorporafructifiw.,rias11bstatibu,ulU,11011ohservata.Hyp/1ae(0.9- 5.l/mr)vu/So 
ramifiwn/e, et rouvo!ve.,te;,fila ,tripformia d ,pira, pe,j"t'" (•/.5 - 121'm)farma11fe;, I,, 
vitro examinitercorpo,-escolifloriform (6.3- 1./ I'm) e replm.sfonna hypl=. 

ETYMOLOGY:cim,amomi, fromthellameofthehost plant. 

Ho1.0TYP~: lhaila11d, Ooi Suthcp-Pui National Park: from a leaf of c;,.,.,,.,,"'"um 
ttjol;:liota (/,aura=), May2008,Nakari n Suwannarach: holo typc - drie<lculturc, 
SDBR CMU-Cib 461. (Li,·ing cul1ure, BCC388-12). 

In nature, the fungus is associated with Ci111111mom11m bejolghof(l and it is an 

as.:omycete with sterile mycel ium. Fungal colonies whitish on all media (PDA, 
MA and CMA) when grown in darkness (FIG. \), pale orange when grown in 

natural light. Hyphae (0.9- 5.2 µm thick) commonly appear ing as fused rope
likc strand\, branching (Fir. . 4); with coils (4.5- 12 µm diam.; Frr.s 2, 3) and 
caulinower- like bodies (6.3 - 14 µm; Fie;. 5). Mycclium on PDA m1ching 9 cm 

in 2- 3 weeks and producing a fruity odor. Spores and other fruiting bodies d id 
not develop under any conditions tested 

Molecular phylogeny of Muscodor cinnamomi CMU-Cib 461 
Partial ITSl 5.8 ITS2 rDNA sequences of M. ci1111amomi were obtained 

and compared with GcnBank database. After searching the ITS-5.SS rDNA 
sequences, 635 bp of M. ci,mamomi (GQ848369) was subjected to an advanced 

Bl.AST ~ard1.1l1c 1TS1 5.8S ITS2 rDNA sequences of M. dmwmomiblaslcJ 

five type strains of ,Huscodorspecies. The result showed that there was a 99, 99, 
99, 98 and 90% similarity with M. t1/b11s (AB24336), iW. roseus (AY034665), M. 
crispam (EU 195297) , M. 1•itigenus (A YI 00022) andM. y11cdtm1ensis ( H917287), 

respect ively. 
Parsimony analysis of the alignm ent yicld<'.d 100 most parsim onious t rees 

with total length of 873 steps (CI= 0.705, RI= 0.746, RC= 0.526, HI= 0.294), 

one of which is shown in F1G. 6. M11scodor cimwmomi and Muscodor species 
from GenBank formed a monophyktic clade (clade I) with a high bootstrap 
support (99%), and formed a sister group to A11tlwsromel/11 (clade II) with 83% 

bootstrap support. Mu.,,;odorspccies arc mo re closely related to the Xyfori<1,;ea e 
than Amphi~plweriacene with 100% bootstrap support. 

Volatile compounds from M. cinnamomi(CMU-Cib461) 

M11scodvr cimwmumi (CMU-Cib 461) produced al kast 11 \'Ola tik 
compounds. These could be positively identified on the basis of a GC/ MS 
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FIG 6. One of 100 most parsimonious \recs inforrcd from a heuri stic search of the ITS\-S.8S-JTS2 
rDNA sequence olignmcnt of25 isolates of Mr,s.corlor and rclatM getl<'ra. Pr.:i=a ba,lia and 
Tup/,ri,,u ~,,J.,/,akiiwcn: u,~,J tun><>t lhc ln:c. lhcsiic<.>flhcbranchcs i, india,tcd with a,c~ lc 
bar. Branches with bootstrap va lues:,, 50% arc shown al each branch. 

comparison with authentic standards obtained from commercial sources 
as well as organic synthesis. The compounds were identifie d primarily on 
the basis of their mass spectral properties when compared to the N[!,~I' 
database. Of the compounds produced by this organism the most abundant 
were pmpanoic ;iciJ, 2-melhyl, mclhyl ester, hutanoic acid, 2-mclhyl, mclhyl 
ester and cis-2,4-dimethylthiane,S,S-dioxide with total area higher than 10% 
(TABLE I). A number of other volatiles appeared that were unique to this isolate, 
including cis-2,4-dimethylthiane,S,S-dioxide; f3 -humolcne; cyclopentane; 
eudesma4( 11),l l -dienc and I, l ,1,5,7,7,7-heptamethyl-3,3-bis(t rimethylsiloxy) 
tctrasiloxane compounds. ln additio n, the fungus produced azulenc, hut no 

naphthalene compounds. 
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fABJ.E I. GCJMS analysis of the volatile compounds produced by ,W1,scodor cinnaruomi 
(CMU-Cib461) culture in 5.0 mLclearglass vial Aglclent~ for 10 days. 

RT TOTAL ARCA 

(m in:s) (%) 

(S)-(+) + me1hyl · l ·hept,r,ol 

et hyl ,ceMe 

propanoicacid.2. meth)'l.m•thyluter 

d•·2.4-d1rnethylth1•n<,S,~·d1011ide' 

cydop<ntane· 

butanotcacid.2meth)-l.melhyle,tcr 

~-humuJene· 

a,ulene.U.J.5A7.S.!!a· <>etah)·d ro · \,4-d ,meth)1 ·7· 
(l -methylet.htnyl)-.[IS-(1.u .• 7.u..8.t.~) ] 

F.udo<m>..\(14), 11-diee.e• 

l.l(~J;,::.-~t~~)r:~~J.::~~ 
Abbreviation,: • • compo und, found in M. c,m..,momi but not in other Mu,-wlc, >pea<>: 

RT : retentionlime;Mh : m:iM tochargemio. 

Discussion 

Muscodor cllmamomi is introduced as a new species based on differences in 
colony characteristics, growth rate, ITS sequence data and volatile compounds 
produced. Mmwdor dmmmomi (C\-IU-Cih 461) produced a while mycelium 
on a PDA. Spores or fruiting structures did not develop on any media including 
ones containing the host plant material, cinnamon leaves. In this respect it is 
similar to other Muscodorspccics. "J hc hyphac tend to intertwine to form rope· 
like strands. Other species or M11scodor also have this tendency (Worapong 
ct al. 2001, 2002). The fongus also produces cauliflower-like structures, whi..:h 
is similar to M. crispt1m. The features of 1\-f. chmnmomi (CMU-Cib 461) are 
similar to A1. a/bus, M. crispm1s, !\1. vir(ge,ws and A1. yucatanensis which 
produce whitish mycclium on all media tested in artificial light (Worapong ct 
al. 2001, Daisy ct al. 2002, Mitchell et al. 2008, Gonzil.lcz ct al. 2009). Muswdor 
dmmmomi developed a pale orange coloured mycclium in natural light, while 
M . crispans produces a pale pink mycclium in natural light (,\litchcll ct al. 
2008). Phylogenetic analysis or the sequences or ITS I, 5.85, and ITS2 showed 
that M. cimiamomi was closely related the other Muscodor species, which are 
related to family Xylariaceae (Worapong ct al. 200 I, 2002). 

When measured by GC/MS, the fungus consistently produced alcohols, 
esters and small molecular wl.!"ighl ,icids, in the g.is phase, when grown on PDA. 
Muscodor cimwmomi produces propanoic acid,2-methyl,methyl ester, which 
is similar to other Muscodor species. However, there are differences in other 
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fAu1.i;2.Synopsisofa1,ulencand naphthalencproduction'byMuscotlor spccics. 

M.,·,i,f"'m 

Woro.pongolal2001 

Thi•l"!"'r 

Woro.J>OngelalW02 

Da;,yetoJ . 2002 

compounds pro<lun:<l by th e <liffcn:nt Mmcodorspccin (TABLE 2) . The volalilc 
compounds showed inhibition ability and lethal activity against a number 
of plant and human pathogens (Strobel ct al. 2001, Worapong & Strobel 
2009). Details on the bioactivitics of this interesting genus appear elsewhere 
(Worapong ct al. 2001, 2002, Daisy ct al. 2002, Ezra ct al. 2004, Strobel 2006, 
Strobel el al. 2007, Mitchell t:1 al. 2008). 'n1c st rai n CMU-Cib 46 1 share<l all 

of the common features of previously described Muscodor species but there 
were a number of different aspects to the tax on that dis tinguished it from other 
Muscodorspcdcs. 
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Al>stra,t - During a sur\'eyofcntomopathogenicfungi in China.a new species of 
Paffilomyc~s was isolat<.,J from a soi l .ample coll<.dcd from Anhui provine<> in Ch.in~. 

hisdilfrrcnlialcdfromprc,•iou,ly <.lt'.,;cribt,dsp<'<..icsb;,St..Jon lhc rnorphologyof 
its minutdyechinulate oonidia and oo,1idiophore• that possesspenicillate phialide,. 
Phvlogeneticanal yseswi th lTSregionindicatethat itisdillanllyrela1cdto/5ari«anda 
clo,c relaliwof P.C<amem. lhc new sp, .. 'Cit:5. Pa«:i/omyas«hit10.<porr,s, ii prt:~111<.•d wi th 
iu Latin dia11nosis, En9;foh descript ion, and illu~tration. lhc type isolate and holot)pc 
aredepositedintheRe,...archCcnlcr forEntomogenousFungiof,\ nh ui Agricultu ra l 
Uni,·~rsil)" (RCEF) .. 

Key worJs - taxono my, morphological cha rac terist ics. molecular identificatio n 

Introduction 

'fhe genus Poecilvmyc~ was es1ablished by B.iinier in 1907 .ind differentialed 
from the genus Pe11icilli11m Link by its colony that lacks green color, cylindrical 
conidiogcnous cells, and the slime mass of spores (Samson 1971). 'fhe generic 
concept of Paecilomyces was later expanded to include species of genera 
fwrit1 and Spiw ri11 that possess a conidiogenous structure similar to that of 
P. var iolii. the lypc species uf Par.ci/ornyct>s (Brown & Smith 1957). ·nie mos( 
comprehensive monographic work (Samson 1974) divides Paecifornyces species 
into two sections (i.e., P. sect. Paecilorny.::es and P. sect. fsarioidea) based on 
their tclcomorphic affinities, colony color, odor, and growth temperature. 

""Corrcspoodingau1hors: B0Huung,Gi-H0Sung 
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Conducting phylogenetic analyses based on the small rDNA subunit to 
arrive at a natural classification of l'aecilomycn, Luangsa-ard ct al. (2001) 
showed that Pnecilomyce!; is polyphylc-tic and represents two distantly related 
classes (i.e., Sordf1riomycetrs .ind Euroliomycrtes). As .i result, P. sect. /sorioidr" 
was revised taxonomically with the lectotypification and formal conservation 
of the generic name, /rnria (Garns ct al. 2005, Hodge et al. 2005). following 

phylogenetic analyses of /J. sect. /sarioidea using the P-tubulin gene and ITS 
region, ten species of P. sect. /~(lrioidea were transferred to /sarin. 

Liang ct al. (2005) reviewed 32 known species or P1wcilomycrcs in Chimi, 

where 12 novel Pf1ecilomyces species were reported based on the survey or 
soil-borne filamentous fungi from 2003 - 06 (Liang et al. 2009) . Of these, six 

monophialidic species were transferred to a new genus, "Ji1ifm1glanin, based 

on their morphological characteristics and molecular analyses. In this study, 
we report a new species of Paecilomy,.;i::s that was found during a survey of 
entomopathogenic fungi in soil in Anhui province, China. 'The morphological 

examination and phylogenetic analysis revealed a species with features that 
differed from previously described Paecilomyces species and was distantly 
related to some lsaria taxa. 'This new species is described below as Pmxilomyces 
ed1i11ospom$. 

Materials and methods 

Sample collection and strain isolation 
Strain RCF.F41 I l was iS<Jlatcd from >oil sample...-; colkct"d from Qim<.<n, Anhui 

provim;.,, China. A 5 g sample of soil was mixed with JOO ml of sterik distilkd walct 
containing 0.05% (v/v) Tw<.<cn 80. The soil susp<.<nsion was diluted to a conc<.<ntration 
ofJo·' aftcrshakingforapproximatclyfourhours.A200µloftheso ilsuspensionwas 
plated on one plate with the DOC2 sckctive medium (Shimazu & Sato 1996), and 
incubated at 25°C for approximatdy 5 days until the colonies were formed. Colonies 
thatformedconidiogenousstructurcsweretrnnsfcrredtoSLJAY(SabouraudSdextrosc 
agarwithy<.<ast)slants 

Strain identification 
Strain RCEF4l I 1 was trnnsplanted onto Ornpek agar, potato dextrose agar (PDA), 

and SabouraudS agar according to Brown & Smith (1957) and Samson (1974).and then 
was incul,a1ed at 25°C for 14 dars. ·rhe isolated fungus was examined llsing clas~ical 
rnycologi<:al kchni(jll<.<S bas,....J on growth rat<.<. as wd] as rnacro!;<;opk and mkroS<:opic 
characteristics. The strain was also tested to investigate its abil ity to grow on PDA at 35°C. 
The type strain. RCE1'41 1 l (drkd RCEF4l I 1-DPCI. holotn,e) . has been d<.<positcd in 
the Research Center for Entomogcnous l'llngi (RCEI'). Anhui Agriculture University, 
China. 

DNA extraction 
For DNA cxtrnction, spores were inoculated to Petri dish containing SDAY medium 

overlaid with a disc of sterilized cellophane. Alier incubating at 25°C for approximately 
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fAui.i; J. Accession numbers, strain numbers, and origins of Puecilomyces spp. 
andothertaxausedforphylogeneticanalysis. 

Corrl~epsmiliwi,(L) Litl 

I · 4nooen,...,..,, Henn 

l.c .. t,nfannula/4 (Z.Q.Llang)S.m>0n 
&Hywel [on<s 

l.dc.uki.Mi~ 

l. coltcpltrorum(Sam>0n&H.C. 
Evan,).Sornoon&Hy,,-.,l )ones 

l.fa,;,,ow (Holmsk.JFr. 

l.famo,cro,ca\Vizc 

l.j,,,..,,,;..,(Fri<:<!cr.&Bo.lly) 
Sarru.on&H}""d ·Jonu 

Marianna&camplo,po,.,S.rn.,on 

M<t.lrioh,um~n"°f'lia, 
(Met,,;:hn.)S<lrokinvar.<mi>oJp/j..., 

M.9lind.-.,poru,r1 
Q.T.Chcn&H.LGuo 

M.Jla,·wiridt w. Gom, & .:o .. ~ 
,.,,.JL.voo·iridt, 

Nomur<lt"'riltyi(far!.)>amson 

Paedlomyusc41neu,(Uud,..&R 
Heim) A.H.S. Br. & G. Sm 

Pl~'.';;::.'''""'(Peleh)Sam,on& 

Ptd~no,po,.,.M ing ). Chen , 
G.H.Sung&B.Hu.ang 

P~unnHZ.Q.Li.ng 

Pllkl<,nus('Thom)Samson 

Pn.,rquand,i(M,.....,)S.Hughe, 

I! /'<nidll..iu,(H~hn.)Samoon 

P,iridi,S.gretaine!al.exS.mJO<l 

Taif,1ngUnu>cur1.lcwren;1ra (Z.Q.Llang 
&Y.F.Han)7.Q.Liangelal 

S1<nsrudetll (l005) 

Luang,a.ardet ol.( 2005) 

Lw.ng,..ardetal.(2005) 

Lw.ng,.. ·ardetaL( lOOS) 

Luangsa.arde1ol.( 2005) 

Lw.ng;a.ardetol.(2005) 

Lw.ng>a·ard ct aL( lOOS) 

Lw.ngsa·ardct ol.( 2005) 

Lw.ng .. ardct ol.( 2005) 

Lw.ng,.. ·ard et aL( lOOS) 

Dri, .. rctal.(2000) 

H""ngetal.(loo-1) 

Driwretol.(!000) 

Huangetal.(loo-1) 

Luang,.. ·>rdetal.( 2005) 

Lw.ng,.. ·ardctal.(=l 

~' thiutu.Jt· 

l 'npubl ish<J 

Lw.ng;a .ard et al. (lOO~) 

Luang,.. ·ardetal.(2005) 

Lw.ng,a.ardetol.(2005) 

Lw.ng,a·ard ct aL( lOOS) 

Luang;a·arJc1ol.(!005) 

Liong etal.(2009) 

7 days, genomic DNA was extracted from the mrcclia scraped from the cellophane 
nsing bcnzyl chloride (Zhu ct al 1994). "The cxtrdckd DNA was srnrcd in 100 fJL TE 
buffer(IOmM Tris-HCI, PHII.O; lmM EJ)TA) a1 ,re. and was diluted 10-fold with TE 
buffcrforthcfollowingPCRrcadions. 

PCR amplification and determination of ITS sequencing 
lhe l'CR amplification of ITS region was performed using the primers oi ITS5 and 

ITS4 (White et al. l 990). The PCR conditions are as follows: 94°C for 5 mins, 35 cycles of 
91"C for l min, 52°C for l min, 72"Cfor2 minsand 72°Cfor 10 mins. "[he l'CR readion 
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wasconductedin25µLvolumewiththefollowingcomponents:2.5µLofl0xreaction 
buffer, 0.5 µL of each dNTP, l µL of each primer, and 2 units oiTaq DN,\ polymerase, 2 
µLoft he diluted DNA and 16.8 µL of ddH,O. The resulting PCR product was examined 
on 1.2% TBE agarose gel stained with ethidium bromide. After purifying PCR product 
us ing Easyl'ure quick gel eKlr~ction kil (TransGen Riulech), DNt\ sequencing was 
nrrie<loulalSangonCompan y(Shanghai.Cbina)an<ltheresulli11glTS,;cquen<.:cof 
RCEF 4111 was submitted to Gen Bank with accession number GU108582. 

Sequence alignment and phylogenetic analysis 
DNt\ sequences that arc genera.led in this study and downloaded form GenBank 

were aligned using Clustal X 1.11 I ("Thompson et al. 1997). The alignment was manually 
adjusted lo rna:Urnize homology. Maximum parsimony analyses were conducted using 
Pt\UP· 4.0b!O (Swofford 2002) with l,000 replicates of heuristic search of random 
sequence additions, branch swapping by tree biscction-recon11ection (TBR) and 
MulTrecs in effect. Jn the parsimony analyses, unambiguously aligned gaps were treated 
as a new state and all characters were equally weighted. Branch s11pport was estimated 
by bootstrapping using l.000 replicates of lO replicates of heuristic search with the 
same option (Felscnstein 1985). We also performed a BLAST search with the obtained 
sequenceofthenewtaxonasaquerytofindthecloserelativesinGenBankdatabasc 

Results 
Taxonomy 

Paecilomyces ecl, ir1ospor11s Ming J. Chen, G.H. Sung & B. Huang, sp. nov. 
MvcoBAN K )l~l lJ:GENBANK GU1085S2 

Co/oniae i11 a;:aro C:::apekii ad JO 37 mm diam post 14,lie, 25"C, ;,, media modire 

sr,/catae, a/ht,p, p"/.•ern/u,rae. margine rpg,./ari; "''"""'""' lutrn/um: JS'C !111ud ae.<l'il 
f/ypl,ae v,sdativtie l,ya/i,,,..,, ,eptalae, ramosae, /eve,, 2.Q-3.5 prn lata,:. J\pparatr,, 
ronidialiselongm11, wl comp,ur,,,, "'" pl,i11/ide, si11g11/ae "'" c11pi,,.fa wrtici/!os ra,~or11m 
e1pi,ia/i,J,,mferr11tia;stipitesexl,yplri,acrii,orim1es,>'ulgo45-95x2.5/""· Pl,iali,lcs 
atlq,.it1aewrtic,llatae,9.5- 15.Sx2.0- 3.0/lm,eh,,,icli•,dri,aelwll"loa"g"ilomim'5 
'l""m0.51,m /,,/uwmp.,Ntu. C.midiu11,ricd/,,/uria, miuu1e«J,;,,,.1,,1u,,11bglub,m,wl 
elllipsoidea,2.7- 5.0x2.0- 3.0/m>.Cl,lam:1<losporaeab"111/e.<. 

HoLOTYl'E - RCEF1 l l l w~s isolated by B. Hw;,ng&N. Zhou from soilot"Qimen, Anhui 
pmvin<;e, C.hina, in March. 20CIX, dcpo~itcd in the Re,earch C.enter fr,r F.ntrnnog,mou~ 
l'unJ>:i(RCEF). 

Colony on Czapek agar attaining a diameter of 30 to 37 mm within 11 days 
at 25°C, slightly ridged at the center, white, powdery, regular in the margin; 
reverse yellowish. Colony growth not observed at 35°C. Vegetative hyphac 

hyt!li ne, seplt!tc, branched,smoolh-wallcd, 2.0- 3.5 µm wide. Conir.fol slruc1urcs 
elongated to compact, varying in complexity from single detached phialides to 
heads with a terminal whorl ofphialides and whorl of branches, conidiophorcs 

arising from aerial hyphac, normally 45-95 x 2.5 µm . Phialides up to 5 in a 

whorl. 9.5-15.5 x 2.0-3.0 µm,consisting of a cylindrical basal portion , tapuing 
into a thin neck, less than 0.5 µm wi<lc.Cuni<lia onc-ccllcJ,minutdycchinul.ilc, 
subglobose to ellipsoidal, 2.7-5.0 x 2.0-3.0 µm . Chlamydospores absent. 
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F1G. 1. Colony aixl conid iogeJ1ous siructure of PMdlo,nyce<«hillo,porr,, (B~rs "' S~m). I- Colony 
on Cza~ agar; 2, 5- echinulatc co,1idia; 3A. 6- phialide, aJ1d cchinulak conidia. 

Molecular Characte ristics of PaecilomyU!s echinosporus 
The ITS (ITS!, 5.8S rDNA, and ITS2) region is 538 bp long. ITS dataset 

with 23 strains contains 732 characters including 259 parsimony- informative 
characters. "lhe single tree generated from maximum parsimony (Tl,,,, 1078, 
Cl= 0.5965, HI = 0.1035, RI = 0.6432, RC = 0.3836) is shown in F1G . 2. The 
phylogcnctk 1ree inferred from the ITS sequence data clusters isolate RCF.J:4111 
with P. cameus with 95% bootstrap support. In addition to the phylogenetic 
analysis, we performed a BLAST search with ITS sequence of /~ ec!tinosporus 
as a query. Search results imply that P. ec/1inosporm is most comparable to 
P. marqmmdii (ARSEr 3047, EU553322, 97%), P. lilacinus (CG 348. EU5533!7, 
97%), and P. wrneu.~ (CBS 399.59, AY624l70, 90%). A NCBI BLAST search 
yielded a sequence max identity of the P. eclii11osporns ITS sequence of I 00% with 
Malian strain ARSEF 3047 and Brazilian strain CG 31\8 and showed the closest 
relative of these two isolates as P. wmem (GC 525, EU553292, 91%). Therefore, 
ARSEF 3047 and CC 31\8 appear either closely related to or conspecific with 
P. ecld11osporus, indicating the presence of th e species in Brazil and Mali. 
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~---- P. gun,,ii'N:112 

P.~diiCBS1B2.27 

Fig. 2.Phylogendictreegeneratedfromparsimonyanalysi,basedonlTSrDNA •e<,uence,. 
Kumbers a11he nodes gi,·e booutrap support deri,·ed trom lOOO replicates. Mwi"'"'"e" 
c"mpl0<porawas usedasoutgroup. 
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Discussion 

In P,1ecilomyces, based on the morphological characters, species that produce 
echinulate or rough conidia include P. am1e11s, P. gwmii, P. mnrqmmdii, and 
P. lilaci,ms (Samson 1974, Liang 1985, Han ct al. 2005). Although the conidia 
arc c.;:hinulatc in both I! carueu.1 and P.gwmii, thcy,;:an be differentiated hy the 
color of the reverse side of the colony in culture; P. aimens is dark green, while 
P. gwmii produces a dark brown colony and chlamydospores. Meanwhile, 
conidia are rough in P. mnrqiumdii and P. lil11ci11us but possess purple or 
vinaccous conidial heads. In addition, Chlamydosporc-likc cells arc usually 
present in P. m,1rq111mdii and P. /ilaci11115 conidiophorcs arc pigmented and 
rough-walled, while P. echi11o~por11s does not produce chlamydospores and 
possesses white and smooth conidiophores. 

Our phylogenetic analysis of Paecilomyces species dusters P. ecl1i11osporns 
and /! rnmeus together in a clade and distinctly related to the other four 
species that produce cchinulate or rough conidia (111G. 2). Although the new 
species resembles P. cam,m.~ in lhe echinulale conidia, P. ecl1ilw.~/)(!rll.~ and 
P. came11s share only 91% sequence similarity. In morphological comparison, 
P. ec/1i11osporns produces conidiophores with penicillate branches and short
necked phialides and a v.hite colony with a yellow reverse. ln contrast, 
P. CM11e1ts produces conidiophores with vcrticillate branches and phialidcs that 
taper into a thin long neck and a pink (after sporulation) colony with a mostly 
green to dark green reverse. Our combined traditional morphological study 
and molecular analyses identify strain RCEl;4 l l 1 isolated from soil sample as a 
new species of Paecilomyces, I! ed1inosporits. 
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Lo/ia aquatica gen. et sp. nov. 
(Lindgomycetaceae, P/eosporales), a new coelomycete from 

freshwater habitats in Egypt 
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Solwg82S2,1. Egypt 

1Extremobio$p/,ereReuwr:lrCe,it<'r 
faptm Agmcy for Muri11e-Eart!r 5'ieuce 1md TWmo/ogy (JAMSTEC) 

2-15 Natsusl,ima-cho, Yokowka, K1m agawa 237-0061 , Japan 

Abst racl An unknown codomycdc that was collcc ted from the Ri,w Nile and 

associated irrigatioocanals in Egypt is<kscribed. lhefungus ischaracMized by 
gelatinous pearl white acervuli. a peridium that fonns lex\ura intricata, holoblastic 
ron idiathatha\'eonebasalexcc ntriccellularappcndage.andup lo35sub-apical 
cellular attenuating ~rrendages. B~"'d on morph.ology, no described genus can 
accom modate thi s new fungus.soil is described herein as new genus and ,ipecies. 
l'hylogenelicanalysesofthe28Sribosornalla rge subunil(LSU) rU~ASl'<juenceplaood 
lhe new fungus in 1he family Li.,,igornrutacw~. Pleo,pomles, Dotl,idrom)'<~re,. 

KcyworJs - aquaticfunp:i,anamorphicfunj:i,sub!ropical,appendal("dC011idia 

Introduction 

Over 7000 wclomycetes in 1000 genera(+ 500 syn.) have been described (Kirk 
ct al. 2008) from a wide range of substrates and geographical locations (Sutton 
1980, Nag l{aj 1993). A small number of coclomycetes have been linked to their 
tcleomorphs, with affinities to ascomycctcs, while a few arc basidiomycetes 
(Nag Raj 1978, 1980, Dyko & Sult on 1979, Cole & Samsm1 1979, Nag Raj cl 

al. 1989, Rungjindamai et al. 2008). Codomycetes arc a major group of the 
aquat ic mycota of Plm1gmitis 1111stmlis (Van Ryckcgem & Vcrbeken 2005a,b, 
2007; Abdel-Aziz 2008). During an investigation of aquatic fungi in Egypt an 
unknown coclomycete with gelatinous pearl white acervuli was recorded from 
di!Terrnt lo..:alities at the River Nile and irrigation .:anals in Upper Egypt. Th is 
fungus is unique in that it possesses one excentric basal and three to five sub
apica\ un-branched cellular appendages of type A (Nag Raj 1993). This newly 
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discovered taxon is described, illustrated, and compared to other appcndaged 
coclomyectcs. In addition, we used phylogenetic analyses of the LSU gene to 
determine its phylogenetic relationship. 

Materials and methods 

Collection of the fungi 
Submerged decayed wood was collected from the River Nile and irrigation canals 

from Sohag, Qena. and Aswan governoratcs. Samples were kept in clean plastic bags and 
returned to the laboratory, examined immedi~lely under stereomicroscope for fung~I 
fruitingstruc1tm,sandsubscquenllyincuhale<lonmois1fiherpaperinsterikplastic 
boxcs.Malcrialwas.:.xaminc<lpcrio<l icallyu1·crthrL"ClllUJ1lh'sincubaliun.Singlcsporc 
isolatcsofthcncwfunguswcrcobtaincd. PhotographswcrctakcnusinganOlympus 
BXS! differential interference contrast light microscope and Olympus Dl'l2 digital 
imaging system (Olympus Corporation, Tokyo, Japan), Hcrbarium material was dried 
at60"Cfor24h anddcpositcdalongwiththcisolatedfungalculturesintheauthors' 
culture collection, Department of Botany, Faculty of Science, SohagUniversity, Egypt. 
Voucher slides and type material of the new fungus were deposited at International 
Mycologicallnstitutc(JMJ). 

DNA extraction, sequencing, and phylogenetic analysis 
Single-spore isolate of the fungus was grown in YMG broth (4 g yeast extract, 10 g 

gluco.c, 10 g mall exlrac1 in I lilerdislilled waler) until sulliclent mycclium had formed 
lo allow DNA cxlradion. DNA exlradion for pulyrnerasc chain reaction (PCR) was 
performed using the Microbial DNA Extraction Kit (MOB[O; Mo Bio Laboratories, 
Carhbad,CA. USA) according to the manufacturer's instructions. Partial LSU ribosomal 
DNA was ampl ified using primers LROR and LR7 (Bunyard ct al. 1994). PCR reactions, 
cyclingparamctcrsandscquencingwcrccarricdoutasdescribcdbyAbdcl-Wahabctal. 
(2009). Sequences were assembled using Sequencher 4.2.2 (Gene Codes Corporation). 
Sequences were aligned with others retrieved from Gen Bank using ClustalX ('lhompson 
ct al. 1997) and optimized manually. The positions where one or more species contained 
alcngthmutationandambiguouslyalignedrcgionswerenotincludedinthesubsequent 
phylogenetic analysis. Nucleotide sequence phylogenies were constructed using PAUP• 
4.0blO (Swofford 2002). Maximum-likelihood (ML) analyses (Fclsenstein 1981) 
were performed using heuristic searches with the random stepwise addition of 100 
replicates and 1ree hiscction-reconnection (TBR) rearrangements. ·rhe optimal model 
of nuckolid,: substilulinn for the ML analyses was determined using hierarchical 
likdil100J ratio lcsls as implemented in Mo<ldlL'sl 3,7 (Posad~ and Crnndall 1998). ·rhc 
model sdcctcd as the best fit for LSU rDNA data set was TrNTl-+-G. For the booll;trap 
analyscs (Fdscnstein 1985). 100 replicates were generated with 5 random addition, and 
TBR. Maximum-parsimony (MP) trees were obtained by 100 random addition heuristic 
searchrcplicatcsusingPAUP,and 1000bootstrapreplicate5wcrcpcrformedcmploying 
5 random addition heuristic searches. Posteriori probability values were obtained by 
using the Mrlfayes 3.1.2 (Huclscnbeck & Ronquist 200 I, Ronquist & Huclscnbeck 2003) 
with the SYM+l+G model that was determined using MrModeltest 2.2 (Nylander 2004) 
Fivemilliongcnerationswereruninfourchainswithsamplingever)'l00generations, 
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yielding 50 000 trees, of which the first 12 500 were discarded as "btirn in.· The numbers 
on thcbran,;chesarecstimatesofa posteriori probabilities. The LSU scquen,;ceoilolia 
,iq1w1iw isolate used in this study wa; depos ited at GcnBank under theacces;ion 
number "HM367732"; ex-type; MF 644 (JAMSTEC, Japan) . 

Results 

Phylogenetic analyses 
The partial LSU rDNA sequence of Lolia aquarica is aligned with 

rcprcscntatin:s of the fami ly Li11dgomyce1aceae along with representatives of 
the families belong to orders Pleospomles and Jt1lmufoles. In total, the LSU 
rDNA dataset include 39 taxa of which 2 belong to the class Peziwmyce/es that 
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Fie. I: f>h)fogenetic rd~tiooship, of Loi;,, aq,uatia, and do~ly si milar fungi, based on the 

nudmtidc •~"JUfnccs of lhr large subunit (LSU) rDNA. The maximum likelihood lrcc (ML) 
(- In li~lihood • 4978.2339)wucooslructcdasde"rilx:Jin the text. The numlx:rsindicate 
pp v~lues :.? 95% {in bold), ML boolslr~p ~nd MP bootstrap '"lu<'S :.? 70%. Hie new species, 
Lvliu uqo,alicu, is hi1;.hli1;h1~,J in abux. 
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was used as outgroup. The dataset consisted of 795 total characters, of which 
12 gaps arc excluded, 477 characters were constant, 69 variable characters were 
parsimony-uninformative and 207 were parsimony informative characters. Five 
most parsimonious trees were produced using heuristic search, the five trees 
have equal length of817 steps, a consistency index of0.5141 , a retention index 
of 0.6953 and a rescaled consistency index of 0.3571. Maximum likelihood 
analysis produced one tree with -ln likelihood score of 4,978.2339 (f1G. I). 
Most parsimonious (MP), and Neighbor-Joining (NJ) and Bayesian analyses 
prc,duct:J similar lrt:es 1,, the one shown in Fie;. 1. 

Lolia aqrwtica is a sister taxon to Massariospl111eria typhicola (P. Karst.) 
Leuchtm. and forms a well supported clade (100/88/77 for Bayesian/M L/MP 
respectively) within the recently published freshwater ascomycete family, 
U11dgomycewccae K. Hiray et al. (Schoch et al. 2009, Shearer et al. 2009, 
Hirayamaetal.2010). 

Taxonomy 

Lolia Abdel-Aziz & Abdel-\Vahab, anam. gen. nov. 
MvcoBua. MB; Ulp~ 

C.midiornal<laurv"laria,rnmxaritfrokwia,i11xclati11aimme.-,;e,•up,..,-ji,ia/i,,,,olitaria 
-.,el gregaria. Peridium ex text1'ra intricata fnrmat,.,~, 1,ya/im,m, iu ma trice ge/a1i11"ia 
immers«m. C,,r,idio;:.m.,,i, lwloblastia,. Co11i,iia aseptara, dam/a, c:,iindrica vd 
dlip,oid<m, !,)'<'lim,. !....,;.,, l€m1ir,micara, ad apic~rn 3- 5 appmdicibu,. ad hasim a/>pem/ju 
sit1g,./at-ie.>:Ut1lri,a(lypiA). 

fvp ~s1>1.c n.s:/.o/iaaq"atimAh<lel-Azi1.&Ah<lel-Wahah 
ETVMOLOGV: From the Arabic word, Loi, - pearl, in rderence 10 the color of1he 
conidi<.>m~ld 

Conidiomata acervular, superficial, pearl white, embedded in gel, single or 
aggn:gatc<l. Peridium forming texlura intricala , hyaline, embedded in gel. 
Conidiogenesis holoblastic. Conidia unicellular, clavate, cylindrical, ellipsoidal, 
hyaline, smooth, thin -walled, with basal and apical cellular, tapering.attenuating 
appendages of type A. 

Lolia aquatica Abdel-Aziz& Abdel-Wahab, ,p. nov. 
MvcoBANKMBs,8)29 

Conidio,..,,ra acerv.Jaria, 400- 48() /'"' a/ta, 38()- 540 11m ,liam., marg«riticoloria, 
rnperfa;"'lia, wlitaria vel g1'1i,>aria. Pendium 57-80 /'"' cram,m, u te.~tr,ra i11trfrata 
fnr..w.1""'' h)'<'li1111m, ;., rnatrice gdati,.,,.w im ,n£r.<mn. Cn.,idioge,resi.< lwl,,h/a.,tktl 
Co11idia 31-45" 7- /0 1,rn, "uptata. hyalit1a, da,ma, dlipwidea vel cyli11dri.:al, 3- 5 
app,,udic,h«• apir,i!ib«;, 55 - JIU" 1.5- 3 1,m, el app,,udice bawli ,iugulari, simpli<i, 
e.,.u,,trica, I0- 85~ l .. ~- 31"" 

"J\n: Egypt, Sohog,El BolpnJ city,ond<.'Gl.yedstemol l'hragmite,a«,1raii,{C.,v.J 
S1eud. at irrigalion canal, March 2005, F.A. Abdd-Miz (Holotype, [Ml 398675; ex·l)"pe 
cuhu,..,,Mf-644 (fAMSTEC, [ap<in); i,o-type, MD644 (authors' culture collection). 
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Fms 2-6: L-ol,a "'l""tica. Differential interforencecomrast light micrographs (from holotype, 
mounlc'<I in waler). 2. Ycr lic• I sc..:ti,x, through the gelatinous accn'Ula r (in phase contrast). 
3-4. Magnitiedpartoftheperidialwallthatformste.>.turaintricata.5.Youngde\'elopingconidium 
atthet ipoftheconidiogeoous cdl.6. Youngconidium11ainedintoluidineblueshow, init ia lsof 
apicalandbasala1•pendagcs. Bars:2 : 40µm,3-4 : 20µ m,5-6 = 5 ~m. 

ETYMOLOGY:FromtheLatinadjectivc<l,/ll<lJic,,.,inrcferc1xeto1hfreshwaterhabital 

of thcfuni;u s. 

Conidiomataacervular,400- 480 µm high, 380- 540 µm diam, pearl white when 
wet, dull yellow brown when dry, superficial, single or aggregated (FIG. 2). 
Pcridium 57- 80 µm thick, forming tcxtura intricata, hyalinc, embedded in gel 
(F1Gs 3- 4). Conidiophores lining the accrvuli wall and arising from innermost 
clements of the wall, loosely aggregated, branched and septate, colorless, 
smooth, embedded in gel. Conidiogenous cells cylindrical lo sub-cylindrical, 
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~IG~ 7- 10: l.oliaaq,wtica. L>i1fore,Hia l intcrforenceoon\rasllight micrographsotcooid iaatd ifforenl 
stagesofde\"el opmen1.10. S1ainedin1oh1i,1ine hlue Rars,7- 10 = 5 11111 

colo rless, smooth, hea ring a single terminal coni<lium . Con iJiogencsis: 
ontogeny holoblas(ic with apical wall building; delimitation by a transverse 
septum; secession schizolytic (Fie. 5). Conidia 31 - 45 )( 7-10 µm (mean "' 36 
)( 8.6 µm, n • 50), unicellular, hyal ine, davate, ellipsoidal, cylindrical, hyaline, 
smooth, th in-walled, solitary. Mean conidium length/width ratio "'4.2: I . Apical 
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appendages 55- 90 x l.5- 3 µm (mean .. 68.6 x 2.6 µm, n .. 20), three to five 
sub-apical cellular appendages, attenuating, tapering. Basal appendage 10- 85 
x 1.5-3 µm (mean = 27.9 x 2.3 µm), cxcentric, cellular, attenuating, taperi ng. 
Bo lh apical and basal appendages are on one side of lhe conidia l!nd arising as 
tubular extension of the conidium body and not separated from it at maturity 
byscpta(li1Gs6- lO). 

Discussion 

Several groups of anamorphic fungi arc present in freshwater habitats (Shearer 
ct al. 2004, 2007). The best-known and th e most studied group is the ~aquatic" 
or "lngolJian" hyplwmycctc:s, which arc distinguished by thdr tctraraJiak, 
branched, or sigmoid conidia that are released into and dispersed by water 
(Ingold 1975, Webster & Descals 1981, Barlocher 1992). About 300 species of 
aquat ic hyphomycetes have been described thus far (Biirlocher 1992, Shearer 
ct al. 2007). 'The "acroaquatic hyphomycctcs," whose conidia arc modified in a 
variety of ways to trap air for fl otat ion. comprise a second group of anamorphic 
fungi (Fisher 1979, Michaelides & Kendrick 1982, Webster & Descals 1981, 
Prcmdas & Kendrick 1991 ). Coelomycctcs are encountered regularly on a wide 
variety of submerged plant substrata in both lentic and Jolie habitats (Shearer 
ct al. 2004). 

Phylogenetic analyses of partial 28S rDNA of Wli,1 aq1mtiw show that it 
is a member of Li11dgvmycefilceae, Pleospomles. Phylogenetically, there arc 
four major exclusive freshwater dades in the Dothideomycetes (Schoch et al. 
2009), namely, the order Jalmulale5 (Pang et al. 2002, Campbell et al. 2007) 
and three recently described families: Lindgomyceraceae, Am11irnlicolaceae 
and Lentitheci11ceae (Schoch et al. 2009, Shearer ct al. 2009. Zhang ct al. 2009. 
Hir .. yanrnet .. 1. 20 10). 

'There arc several coelomycetous genera with hyaline, unicellular,appcndages 
conidia that arc somewhat similar to Lolia aquaticti, e.g., Clwetospennum Sacc., 
GiuliaTassi, and Mycotrib11/us Nag Raj & W.B. Kend. Loli<1 aquari rn is strikingly 
similar to C/werospermum species, both having pearl white conidiomata, 
hcllvily !:lclalini1,eJ Wlllls thal consist of lcxl urn inlricala , anJ conidia bearing, 
type A appendages. However Clwerospermum species differ in having 
stromatic, pycnoid conidiomata, and an equal number of conidial appendages 
(3 to 6) at each end (Sutton 1980, Nag Raj 1993). Phylogenetic analyses ofSSU 
and LSU rDNA placed C/wetospermum in the Basidiomycofll (Sebaciiiace<1e; 
Rungjindamai et al. 2008), whereas / .. ,1qmllirn is in the AscomyLl)fU. 

'The genus Gi11/fo has dark-brown to black, immersed pycnidia, conidia bearing 
apical extra-cellular type D appendages arising by differential gdatini1,at ion of 
the wnidium sheath. Mycotribulus has immersed to erumpent, brown pycnidia, 
fi lamentous paraphyses, and conidia bearing type A appendages at both sides 
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(one apical centric single appendage and 2-1 lateral basal appendages slightly 
above the truncate base). Phylogenetic analyses of SSU and LSU rDNA placed 
Giu/iri and Mycotribulus in the Brisidiomycota (Cortichicrne and Phys,1/acrincerie, 
respectively; Rungjindamlli ct \II. 2008). 

There are several coelomycetous genera with septate hyaline or colored 
conidia with cellular apical and basal appendages: e.g., BMt11li11id Tassi, 
Viscostroma Clem., l)iscosia Lib., Monoclwetia (Sacc.) Allcsch., /lestalotia De 
Not., Aistalotiopsis Stcyacrt, S.:imatosporium Corda, Seiridi11m Nees, Trsmcate/fo 
.Stcyacrt. Phylog,cnetic analyses of [$U rDNA placed a111he abo11e-mc111ionc<l 
genera in the family Amphisplweriaceae, Xyl<iriales (Jcewon ct al. 2002). 
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an emendment of the genus and its type species 
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Abst ract O ,larnJ<lopsisproli[<'ratos, lhe type of a monotypic genus, was isolated 
ondccayi ngJc,a,,,soflA1':!<alpi11fo ed1i11ma in theRese n.·a Biol<'>gica <le Mogi-C.na~u. 

S.lo Paulo Slate, Drazil. During our study, we ol»en-ed differences bt.1 w<.>en our new 

collectionandtheorigiooldescription.Wet hereforeemendthecircumscriptions ofthe 
genus and the specie<, which i.< reported for the fir~t time from Soll th America 

Key words litter fungi. h:,phomycctcs , brazil ·wood 

Introduction 

During invtstigations of conidial fungi that occur on leaf litter of Cdmilpi111i1 
ed1i11a/a, bralil -wood (Silva & Grandi 2008), an interesting dcmatiaccous 
hyphomycete was isolated. The collection was identified as C/1/amydopsis 
prolifemm but showed distinct features different from the original description 
(Holubovi-Jechovi & Castaneda 1986). 

C/d11mydopsis is a monotypi, genus, described from decaying leaves of 
T.a11mc~e in the Province ofCamagliey, Cuba; since it was proposed there have 
hl~n no olhl"r records nor have new species been .i<l<led to the gl"nus (Kirk el 

al. 2008, www.indexfungorum.org, consulted 14 June 2010). "fhe conidia of our 
collection are typical and divided into two parts composed of one unicellular 
basal cell and an apical part with a central globose brown cell. Many delicate 
pale brown cells surround the central cell as illustrated by I lolubov.i-Jechova & 
C.istaiic<la Ruiz (1986),but in dis~grccment with their interprclation. Moreover 
the conidia are muriform since they possess septa in more than one plane (Kirk 
etal.2008). 

' therefore, emendments to the genus and species arc proposed and the 
description and illustrations of the Brazilian material presented. 
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Materials and methods 

The leaf litter of Ct,es(1lpi11i11 echinata was collected from February 2005 to 
February 2006 in the ~Reserva Biol6gica de Mogi-Gua,;:u~, (22°]5'U2.1"S 
47"09'28.9"W), Siio Paulo State, Brazil. After the dead leaves were su.:ccssivcly 
washed, they were incubated in moist chambers at room temperature (I larley 
& \\'aid 1955, Grandi & Gusmiio 1998) . The fungal specimens were transferred 
to slide mounts prepared with la.: tophenol-cotton blue, polyvinyl akohol, and 
glycerin (adapted from Morton ct al. 1993 , Mueller ct al. 2001). Identification 
was made with micros.:opc Axiostar plus and pictures wi th Axioskop 40, 
AxioCam MR and AxioVision, both Carl Zeiss. Permanent slides were 
deposited in the "Herb.lrio Cien1ifico do Estado Maria Eneyda P. Kauffmann 
Fidalgo (SP)': Brazil. In addition, the type specimen PRi\1842703 (isotype) was 
requested from the Hcrbarium PRM, at Czech Republic, and analyzed. 

Taxonomy 

Clilamydopsis Hol.-Jcch. & R.F. Ca~tailcda, Ccsk.i Mykologk 40: 74. 1986 

EMENDED DESCRIPTION: Conidiophorcs smooth, single or in groups, arising 
from basal cel l. Conidiogenous cell cylindric, smooth, pale brown. Conidium 
complex, murifo rm, dry; basal cell ohpyriforrn to suhconical, conical-truncate, 
thick-walled at the base, smooth, pale brown; apical cell globose, dark brown, 
surrounded by a layer of small, thin-walled, smooth, pale brown cells. 

Cl,/amydopsis proliferans Hol.-Jcch. & R. E Castaneda, 
Ceska Mykologie 40: 74. 1986. 

EMENDED DESCRIPTION: Conidiophorcs arising from a less distinct basal cell 
and in groups of up lo S; dislincl, simpk, 2-7-seplall.'., smooth, pak brown 
to brown 46- 55(- 122) µm long, 5-6(- 7.5) µm wide, measurement including 
.:onidiogcnous cells. Coni<liogenous cells cylindrical, integrated, terminal, 
monoblastic, smooth, pale brown, bearing one conidium at the apex. Conidia 
complex, muriform, solitary, dry, obovoid or ohpyriform, with a unicellular 
basal cdl ,md another terminal portion larger, glubusc, smooth, brown. Basal 
cell obpyriform, conical-truncate, thick-walled at the base, smooth, pale 
brown, 6- 8.5 µm long, 6- 10 µm wide in the apex, 1- 5(- 6) µm wide in the 
base. 'lcrminal portion globosc, with a dark brown thick-walled central cell 
and with a layer or cells covered this portion, 12.5-21 µm diam. Layer or cells 
surrounding the central cell composing by ll1in -walleJ, smooth, pale hrown 
cells, 2-3.5(- 5) µm wide. A group or3- 5 conidiophorcs arising from this layer 
of .:ells, simple, l- 3-septate, thin-walled, smooth, pale brown, 37.5-47.5 µm 
long, 2.5- 3.5 µm wide. 
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FIGS. l - 14. Chlamydops,sprolifu~m. l - 4.Conid ia (not~ thick-walled bas.al e<>ll). S- 7. JO.Conidia. 
each with a layer of oukr thin cell, • urrounJ ing the globos., dark central u,ll. 8. Attad,eJ coni Jium. 
9- 12. Conidiophore• arising trom the thin oulcr laye r of cell, . 13- 14. Conidiophores ari sing from 
surnati chyphac ingroup, up1ofiw 

(Bar. • lOµm;F1GS. l. 2. 4,S,9, ll :llrazilian1nalerial ,SP381595;F1Gs. 3,6.7, 8, 10, 12, 13: 
Cuba11isotype.PRMll42703) 
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SP~CJM ENS liJLOIINED: BR,\ZIL. S.\o PAULO: MoGl-GUA<;U, "RESHRW, B10L6GICA DE 

MOG1-Gu .. ,;:u'; on dec~ying leaf liner ofC«=IJ,;.,;,. ,xhim<1~ Lam. (C,,.,,..IJ,;.,;,.,ro.:) , 
30~Xll.200S. R.A.P. Grandi & P. Silva. (SP 381595). CUBA. Pnovlsc1,1 CA.'!AGiiBY" 
Hom DE BoNhT, Oll ronen leaves of Lao,r,,,..,,u , 29.Xl.l984. R.F. C,stal'leda. (ISOTYP F~ 
PRM842703). 

HABITAT AND DISTRIBUTION - on leaf Jitter from tropical rainforest in Brazil 
andCuha. 

COMMENTS - lhe species was studied through permanent slides from both the 
Brazilian material and the isotype. In the generic diagnosis the rnnidia were 
originally described as uniseptate, with the two cells described as: "terminal cell 
globose, dark brown. thick-walled and distinctly warted, basal cell subconic, 
smalkr, pale brown, smooth"' (Holubo\'a-Jccho"a & Castaneda Ruiz 1986). 
I low ever, examination of both collections showed that the conidia arc neither 
warted nor sub<li\'idc<l into lwo cells. 'The basal cell of the coni<lium is cunicu
truncatc at the base as originally described and illustrated and it is thick-walled 
at the base (Fies. 1- 1). After detailed observations we noted that the "warted" 
ornamentation of the wall mentioned for the "terminal celi» of the conidia in 
the original description is actually a lighter coloured layer of cells surrounding 
the globosc <lark brown central cell oft he coni<lia (Fies. 5-7); this species docs 
not have warts. It is well observed that when the conidia arc broken, the wall 
cracks in many directions and the superficial delicate layer is perfectly visible 
(rig I, 2, 5,6, 10, 11,13). At first the central brown part of the conidiascemsto 
be divided into many cells, but this appearance results from the delicate layer 
over the glohosc central cell (FrGs. 5-7, 10). Some cells of1his external layer 
give rise to new conidiophores (FIGS. 8- 12); it appears that the conidia may or 
may not proliferate, depending on the stage of development of the material. 

The illustrations in the original paper showed probably 5 conidiophorcs, 
which we also observed (l;1Gs. 13-14), but the species description cites only 
"up to 4".. In addition. there arc no minutely roughencdconidiophorcsohscrvcd 
in the Brazilian material. Unfortunately the illustrations of Holubo\'a-Jcchova 
& Castaneda Ruiz ( 1986) were at odds with the interpretation in the text. 

Ch/11mydopsis prolifemns is known only from permanent slides and at the 
moment its distribution appears to be essentially tropical. This is the second 
occurrence of the species and the first in South America. 
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Amparoina spinosissima: a continental Asian record 
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Abst ract - Ampawim, spitJo,iMima is described and illustrated from Kerala State. 
l11dia. 'lhi,i,lhefirstrocordofthe,pecie<fromoontinentalAsia.llasidiospore<ofthe 

Indian tpecimem are in~m)"loid in supp<>rt ofSingd,.; original oh;en'lltion 

Key words - ,\.s:a ri<:ales, Basidiomywta, floristics, systemat ics, Tri.Jwfomataeeae 

Introduction 

'fhc genus Amparoi11a Singer (Agariw/es, Tric/wlomaracet1e), although little 
known, has a chequered taxonomic history. The type species of the genus, 
A. splllosissimd, was originally described as Mnmsmi11s spinosis;;imus and was 
first discovered in Argentina (Singer 1950) . Singer (1958) erected Amparoi1111 
to ac..:ommodate M .. ~pillnsi.s.1imw, whi..:h he (.Singer 1958, 1976) i11tcrprc1cd 
as having inamyloid spores, an epicutis covered by cherocytes (loose, globose 
cells with long excrescences or spines; Singer 1986), and a secotioid habit. 
Later, Singer (1976) proposed a monotypic family, AmpMoi1111cene Singer, 
and excluded it from Agaricales. Singer (1976) also added a second species to 
Amp1iroim1, A. l1etemw11tlm Singer. Horak (1980), based on his own colle..:tions 
of A. spi11osissim11 made in Argentina and New Caledonia, concluded that the 
species is not secolioid. After examining the type material of A. /1eremrn11tha, 
Horak ( 1980) considered it lo be conspecific with A. spinosis;;imd. Horak ( 1968, 
1980), however, never questioned the autonomy of Amparoina. Although 
Singer (1983) did not agree with l lorak's merging of the two Amp11roi11n species, 
he conceded lhal A. spi11osissim11 was nol Sl'C01ioid. On lhc basis of Honik's 
observations, Singer ( 1986) reinstated AmpMoi1111 in the Triclwlomtlt<ICeae 
(Agdricales). 

llased on the study of several collections of A spi11osissima made from 
Colombia, Puerto Rico, and llawaii, Desjardin (1995) agreed with most of 
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Hornk's conclusions. However, he found the basidiospores to be amyloid in 
the specimens he examined and this prompted him to transfer the species 
to Mycem1 se.::t. S,i..::dwrifenu:. Although Singer observed the basidiosporcs 
of A. spll!osissimo lo bl' imirnyloid, this cannot be conf1rml'd as thl' hololypc 
of A. spinosissim<I no longer exists. Horak's observations (1968, 1980, and his 
pers. comm. quoted by Desjardin 1995) on the amyloidy of basidiospores 
from his colle.:tions of A . spinosissima were not consistent. Takahashi (1999) 
observed amyloid spores in Japanese .::olkctions of the spedes. \Ve did not rc
examinl' spon:s from lhe .::ollections made by Hurak and Takahashi, so thal lhe 
possible variation in amyloid reaction remains an open question. Meanwhile, 
taxonomic and nomenclatural resources such as the Dictionary of the Fungi 
(Kirk et al. 2008) and the Index fongorum (www. indexfungorum.org) 
continue to recogniu Amparoi110. We ac.::cpt this point of view for the time 
hcing and note that molecular analyses may clarify 1he relationships among 
Amp(irohw, Mycena, and other agari.:s in the future. Mycem, in the present 
wide sense includes also some species with inamyloid spores as well as species 
with cherocytes, similar to those of Amparoina, on the pileus surface but with 
amyloid spores (Singer l 986). 

Although only rarely collected, A. !iphwsi~•ima is known thus far from 
Argentina, Colombia, Hawaii, Japan, New Caledonia, and Puerto Rico. During 
our studies on the agarics of Kcrala State, India, we collected a decaying twig 
bearing primordia of this species, which when incubated in the lab yielded 
well-developed basidiomata. We present here a full description of the Indian 
collection along with some taxonomic observations. 

Materials and methods 

Conventional morphology-based ml'lhods were employed for this slu<l}'. 
Microscopic observations were made on material stained with 1% aqueous 
solutions of phloxinc and Congo red and mounted in 3% aqueous KOH. 
Melzer's reagent was used to observe whether the spores and tissues were 
amyloid. for statistical evaluation 40 spores (20 basidiospores ea.::h from two 
specimens) were measured. "Oie examinl'd collection ci1 e<l is Jeposiled at the 
Kew (Mycology) Herbarium. 

Taxonomy 

Amparoina spinosissima (Singer) Singer, Mrcologia 50: l lO. 1958. F1GURE tA- E 
•Manmni,.,,pinosi55im11,Singcr.Schweiz.Z. Pilzk.28:l93.l95-0. 

• Myc""" spi110,i«ima (Sin~r) Dc,jardin, Biblio1hcca M~col. 159: IS. 1995. 

BASIDIOMATA small, delicate. P1urns 2- 5.5 mm wide, 2- 1.5 mm high, initially 
conical, becoming broadly campanulate; surface white to whitish all over, 
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entirely covered in the primordial stage with a universal veil made up of pale 
greenish or ivory-colored, erect or curved, conic, detersilc spines up to 0.75 
mm long that disappear first from the middle, then from the margin and finally 
from the pileus disc wilh age, pruinosc, dry, very thin, lr.inslucently s1riate, 
becoming slightly plicate towards the margin; margin initially straight and 
appcndiculate with spines, becoming plane and undulate or finely torn with 
age. LAMELLAE adnexed, fairly close, 15- 20 reaching the stipe, with lamellulae 
in l - 3 tiers, vcntricosc, up to 0.5 mm broad. white; edge finely torn under a 
lens. STIPE 20- 3S x 0.5-1.25 mrn, ccnlrnl, tcre1c or slight]}' cumprcs.-.cd, almos1 
equal or with a slightly dilated apex, hollow; surface translucent- white, dry, 
densely pruinosc to hirsute towards the base, almost glabrous at apex; base 
often subbulbous, not discoid. CONTEXT very thin. ODOR not distinctive. 

81\SIDIOSPORES (6-)8-9.5(-12) X 4.5-6(-9.5) (8.86 ± 0. \7 X 5.96 ± 0.15) µm, 
Q = 1.24- 1.73, Qm = l.5, ellipsoid, ovoid or rarely subamygdaliform, thin 
walh:d. smooth, with refractive gul1ulcs, inamyloid. BASlDIA 11 - IS x 6-11.5 
µm, broadly clavate to almost subglobosc, thin -walled, hyaline, 4-spored; 
sterigmata up to 4 µm long. LAMELLA- EDGE sterile. CHEILOCYSTTDIA 7-23.5 x 
5- 12.5 µm, cylindrico-clavate, subglobose or vesiculose, covered entirely or at 
least at the apex with minute excrescences, occasionally smooth, thin- to slightly 
thick-walled (0.5 µm), hyaline; excrescences 0.5-0.75 µm long, cylindrical 
or subconicaL PLEUROCYSTIULA absent. LAMELLAII TRAMA subregular to 
almost regular; hyphae 2.5-32 µm wide, thin-walled, hyaline to pale yellowish, 
faintly dextrinoid. PlLEhL TRAMA subregular; hyphae 2- 20 µm wide, slightly 
inflated, thin -walled, hyaline to pale yellowish. Pu.E!PELLIS basically a cutis 
composed of hyphac that arc covered entirely with minute excrescences and 
terminating in acanthocyles which overlap in such a way as lo give .in app.irent 
subhymeniform appearance; hyphae 2.5-5.5 µm wide, thin-walled, hyaline; 
acanthocytcs 18-5-1 x 10-41 µm, versiform: globose, subglobosc, clavate, ovoid 
or sphacropedunculatc, thin-walled. hyaline; excrescences 0.5- 2 x 0.5- 1.5 
µm. cylindrical or subconical; hypodcrm composed of distinctly more inflated 
hyplrnc 1.icking, excrescences. PrLEUS MARGIN rrnu.le up entirely uf cdls similar 
to cheilocystidia, 10- 26 x 4.5-15.5 µm, thin-walled, hyaline. SPINES of the 
universal veil made of cherocytes 25-90 x 2-31 µm, central and terminal ones 
mostly globose, cla\'atc or fusiform, peripheral ones often cylindric, subcylindric 
or irregularly elongated. thick-walled (1 - 2 µm), with sparse excrescences, 
wilh 8- 24 erect, pointeJ spine-like projections, 3- 26 µm long,. SnPrTTPELU.~ 

a cutis with numerous caulocystidia; hyphae 2.5- 13 µm wide, thin - to slightly 
thick-walled (0.25 µm), hyaline; caulocystidia 34.5- 331.5+ x 6.5-15(- 20) µm, 
long, scattered or in clusters, cylindrical, mostly with an obtuse apex, densely 
covered with excrescences all over. Both acanthocytcs and cherocytes observed 
in the covering layers of the extreme base of the stipe; acanthocytes 11.5-71 
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FI GURE l, A- J: Amparoi,.,, ,pino,issima: A- B. N sidioniata:c, primordia; D, sports; li . cheilocy11idium; 

f . 00,iJiuru; v. ac~11lh<.><: ytcs; 11. sliJ'ilipcUis a11J c~uk.,cystiJia; 1. cl1crocy tcsof1crmin"l i•"rt of 
•pine:J.cherocytesofbasalpartofspinc.Scalebers:5mmforbesidiomataandprimordiaand 
J011mtOrmicros.opicstructure•. 
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x 7.5- 30.5 µm, subglobose to davate, obpyriform or lagcniform or nearly 
sphaeropedunculatc, with evenly distributed excrescences 0.5- 2 x 0.5- 1.5 
µm; cherocytes 23.5-33 x 12- 27 µm , globose to subglobose or davate, thick 
(1 - 2 µm)-wallcd, with excrescences all over, and with 5- 12 poin1ed spine-like 
projections, up to 8 µm long. CLAMP CO NNECTI O NS observed in all hyphae 
except at the base of caulocystidia and on pileipellis hyphae. Cherocytes of 
both the pilcal surface and stipe base showed a tendency to genninate when 
mounted in water. 

IIA BITAT: On a decaying dicotyledonous twig, scattered or caespitose. 
CoLLF.CTJO" EXAMJ,.,Eo - lN U IA , KERAL.\ S'l'A'l' P., Calicut Uisl r ict , KoYJLA,.,DY, 

Po)'ilkaarn, 31 July 2009, O. M. /\rdvi ndahhan D,\13/./ [J.:(M)16S!l10J. 

Drscuss10N: Th e Indian collection shows all diagnostic d1aracters of 
A. spi11osissim<1, such as small, fragile, whitish basidiomata growing on 
dicotyledonous twigs, a universal veil composed of conical spines compris ing 
thick-walled cherocytes, a pileipellis with detersi le acanthocytes, a stipit ipellis 
with very long and cylindrical caulocystidia with excrescences, chcilocystidia 
with excrescences, and non-discoid stipe base. l lowever, some minor differences 
were noticed in the present collection compared tu earlier descriptions. In 
their respective collections, Horak (1980) found all hyphae to be clamplcss 
and Desjardin ( 1995) found damp connections only in the universal veil. On 
the contrary, we found clamp connections in most parts of the basidiomata of 
the Indian collections. Whi le Desjardin found the cherocytes of the medullary 
region of the spines devoid uf spine-like prnje.: tions, all d,erocyks had such 
projections in the present collections. Additionally, the maximum length of 
the cherocytes (90 µm), the maximum number of spine-like projections on the 
cherocytes (24) , and the maximum length of the spine-like projections (26 µm) 
in the Indian collection were almost twice as much as what Desjardin (1 995) 
has recorded. Also, in addi1ion to the normal warty cheilocystidia, occasionally 
some totally smooth ones were seen. In view of these differences and the reported 
amyloid spores, Desjardin's collection may represent a different taxon. 

As already mentioned, the reaction of the spores of A. ~pi11osissim11 with 
Melzer's reagent has been a contentious issue and has a bearing on the autonomy 
of Ampumim1. The sport..-,.; of the Indian collection were fo und beyond any 
doubt to be inamyloid. This observation lends support for what Singer ( 1950, 
1958, 1976, 1983) has recorded for the species and also for the autonomy of the 
genus. Another remarkable observation that we made on the Indian specimen 
is that the chcrocytcs from the veil tend to germinate when mounted in water . 
. According to Singer (}983, 1986), the chcrocytcs of Mycwri and Amparoi1111 
m<1y be interpreted as chl.1mydospores. 

This is the first record of A. spinosissima from continental Asia and it extends 
the known geographical distribution of this species beyond the Pacific Rim to 
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South Asia. Our findings support Singer's ( l 983) contention that A. ,pi11osissim11 
has a disjunct distribution and this may be indicative of its primitiveness. 

Acknowledgments 

We arc greatly indebted to Dr. Ecf Arnolds and Dr. Brandon Mathcnr for pre-submission 
rcviewsofthismanuscripl 

Literature cited 

Dc,;janlin DE. 1995. A prdiminary accounting of the worl<lwi<lt' mt'rnbcrs of Mµu~ ,t'ct. 
Saa/rnrif~=.Bibliothc.:aMyoologica lS9: l 89. 

Horak E. 1968. Synopsis ge nerum Agarica lium. lleitrage zur KryptogJmen11ora der Schweiz 13: 
1- 741 

H<>rok F.. 1980. Taxonomy and di strihution of two littl e known. n10n<>1ypk generJ of AJ.>aric,a/e.<: 
Amparoi11a,Cy,1oagaria«.Sy<lowia33:64- 70. 

Kirk l'M. Cannon l'F, Minter OW. Stalpcrs Ji\. 2008. Dict ionary of the Fungi, JO"' cdn . Ci\BI, 
Wallingford,UK. 

Singer R. 19SO. Die hOheren Pilw Argcnti nie ns. Schweiie ri sche Zei15chrift fu r Pi lzkunde 28: 
181 - 196. 

Singer R. 1958. New genera of fungi . VIII . Notes concern ing the sect ions oft he genus Mar,,.,,ni11, 
Fr.Myrnlogia S0: 103 IIO.doi:I0.2307/37560-11 

SingerR.1976. Amparoin,,ceaeandMrmlag11e11.eae.RevuedeMyrologie·10: S?- 6-1 

Singer R. 19!B. Acanthocytes in Amparoi11a and My.eua. Cryptogamie, Mycologie 4: J 1- 1 JS. 

Singer R. 19!16. "Jhe As,,rfral~, in nxxlern taxo nomy, 4"' Ed. Koehz Sdentific Books, Koen igstein , 
Gu many 

Takahdshi I!. 1999. My,:cna ""riromu. ~ new !pecies of Myceu<l 5C<::t ion Ra,liat"c from Japan, 11 n<l 
Mycenaspino,i5.<ima, anew rerordin /apa n.M)"COSCienc~40:73- 80. doi · )QIOOZ/lff021§5fi77, 



MYCOTAXON 
Vofllm e /14,pp. 55- 59 Odoher- INumbu 2010 

Hyphopolynema ingae sp. nov., 
associated with leaf-spot disease on Inga edulis in Brazil 

DANILO 8. PlNHO, ANDRE L. flRMINO & 0LINTO L. P EREIRA 

0Uparini@11fv.br 
Deparlmm'tllo de Fitopmologia, Uniwrsidade frdero / de Vifosa 

Vif OSd, Minas Gernis, 36570--000, Br,nil 

Abst ract - A leaf-spot forming anamorphic fungus, llyphopolyt1ema i11sa~ sp. nov., 
collected on fogaed11li, ina frasment of Atlantic forest in Brazil. isdes.:nN:J, illustrated 
and Wllll>aml with ht' prt'viomly <lt'scribt,d Hyplwpo/y11t'm1< spo,cics. 

Ke)' worJs - appendagd, biod i\'l'TSity. foliicolous t'ungi. hyphomycetes. uxonomy 

Introduction 

btga edulis Mart. (Mimosa ceae) is a widespread tree in the tropical secondary 
forest of the Amazonian region and the fragments of Brazilian Atlantic forest 
(,\fornngon ct al. 2003, Lo renzi 2009). The pl.ml is known by the local popula1ion 
for its sweet edible fruits and antioxidant property o fleaves and in folk medicine 
for its anti-inflammatory and ant i-diarrhcic properties (Silva et al. 2007, Souza et 
al. 2007, Lorenzi 2009). Uuringa mycofloristic survey in a fragment of Atlantic 
forest in the municipality area ofViryosa, Minas Gerais, Brazil, leaves of f. edu/is 
showing a lc.if-spul Jis<.'ase were cullecl<'J. On microscopic examination, it was 
observed that an appendage-bearing anamorphic fungus was associated with 
the leaf spots. The fungus, which was found to represent a new species of the 
genus Hyplwpolynema Nag Raj, is described, illustrated, and discussed in this 
paper. 

Material and methods 

.Samples of infected leaves were collected, photographed, and dried in a plant 
press. Freshly collected samples were examined under a stereomicrosco pe 
(Olrmpus SZI\O). Hand sections and fungal mater ial scraped with a scalpel from 
the plant surfaces were mounted on glass slides with lactophcnoL Measurement 
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and illustrations were carried out with a Carl Zeiss Standard W fitted with a 
.::am era lu.::ida drawing apparatus. Photomicrographs were taken in an Olympus 
BX51 light micros.::ope fitted with a digital camera (Evolt E330). Specimen of 
lhe fungus examined was deposited in the Herbarium al the Universidade 
Federal de Vi.;;osa (Herbarium VIC). 

Taxonomy 

Hyplwpoly11 e111a ingae Pinho & O.L. Pereira, sp. nov. 
MvcoB..:<i,;518225 

AJ l·l)'phopoly1i.,ma lropkak Jij{al in ul/11/ae co11iJi11,'<'t111<: 21- 33 x 2- 5 1,m, wllis 
notatis«bs.·r,tibns,sd«esporodod,io,«midia1'ot1,:_r,1tr,!ata,O·sept,,1a,«ppwdieihn,not1 

lloLOTYPE: oo kavesof /,'S" edn/i, Mart. (Mimo=~•) , Bn1zil, Minas Gcrais, \'i,;os. , 
RescrvaFJorestal,\1atadoPMaiso.6Febru.ary2009, 0.L.Pereira(VIC3l222). 

ETYMOLOGY:from!hchostgenu,foga. 

Lesions on living leaves. amphigcnous, irregular, 0.2- 1.1 cm diam., light 
brown, whitish to grayish at center, surrounded by a purple well defined border, 
-:o.iksci:nt and necrotic with age. Conidium.il.i srnllered, discrete or often 
confluent, circular to oval in outline, sporodochial, pulvinate, superficial. Setae 
sparse in sporodochia, peripheral, erect, straight or slightly curved, medium 
brown, smooth, 6-9 septate, slightly tapered and paler towards the obtuse apex, 
102.5- 145.0 x 4.0-5.0 µm. Conidiophores generally reduced to conidiogenous 
cells, 1-3 septate, pale brown, smooth . Coni<liogenous cdls terminal. 
determinate, clustered, integrated or discrete on conidiophores, branched 
especially at the base, monophialidi,, pale brown, smooth, cylindrical or long 
lageniform and tapered gradually towards the apex, mostly straight, 21.5- 37.0 
x 2.0-5.0 µm, conidiogenous locus apical, single to ea,h ,ell, phialide aperture 
1.0-2.0 µm wide, with an in..:onspi..:uous collare11c. Conidia formed in white 
masses, blastic-phialidic, hyaline, aseptate, smooth, not guttulate, straight, 
.::urved or irregular, fusiform, apex acute or rounded, base truncate, often 
protuberant, 9.U- 15.U x 3.0- 6.0 µm; with one apical and 2-4 basal unbranched 
filamentous appendages, 5.0- 10.0 µm long. 

Cm,lMENTS - Five species have previously been described in the genus 
Hyplwpoly11em11 . Hyphopoly11em11 i11g11e is the second species reported on 
Mimosaceae. The other species, I I. tropicale Nag Raj, is distinguished from 
H. iugrie by smalkr cunidiogenous cdls, .ibsence of cullarclle, .ibsenci: of ss>lae 
on conidiomata, guttulate septate conidia, and branched appendages (TABLE I). 
Hyplwpolynema tropicale occurs on pods of Inga specrabilis (Vahl) Willd. (Nag 
l{aj 1977). whereas H. i11g11e was found growing on living leaves of/. edulis. 
Among the six I lyplropolynema spp .• only / /. i11gae and //. auslrale B. Sutton & 
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~k%{j; 
lQldr~ .· . 
_ij_}1Qb,,· •• 

c 

F1Guu l .lfyphop.,/'.":"'i",:_ac(VIC31222,holot)'f'C) On fo,i:a c,l1<li,. 
. . Comd,~withllexoousappcndag,:s (A). 

eon,J,og,i,...,.., ~ u, u rangtd in sporodochi;i (DI ~nd sporodochi;il id a.e (CJ. 
Scalebar • IS ~m 
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FIGURE 2. Hyplwpo/y,.,:m,, iug,,e (VIC 31222. holOl ype). A. Conidiogeoous ccUs arranged 
in sporodochia. B. M~ss of conidia wi1h ~ouous appmdage• . C. Le~f spOI, as,ociated wi1h 
Hypiwpoly,,em,,ingae in adax ialandab.ixial surfaresfrornfoga eduli.~ 

Scalcbars • 40µm(A);25fllll(B) 

Alcorn arc known to occur on living host kaves. In addition. in{{. m1stm/e and 
H. d/isiornm B. Sutton & Alcorn, ll11:coni<liuphun:sm1J cuni<liug,eno llS cells.ire 

hyaline (Sutton & Alcorn 1984). Hypl10poly11emaj1mcatile Kohlm. & Volkm.
Kohlm. forms a pseudostroma in the cortical tissue of the host (Kohlmeyer 
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& Volkmann- Kohlmeyer 1999). The sixth species, H. stilboideum Bhat & W.B. 

Kendr., has synnematal conidiomata without setae and produces conidia that 

arc slightly constricted at the septum (Bhat & Kendrick 1993). 

TAnLE I. Biometric data (µm) of the species of 1/yplwpolynem<J. 

1/.rropicalc 

1/. stilboide,m, 

H. j,m<atile 

H.msne 
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Abst ract - A new species, Eutoioma vitralii (sect. Cyanula, subg. Lepto,ria, 
E11tolo,~a1aua~). collected from paleotropic~ I regions of the Uppangal.-. fo,...,t, Western 
Ghat,. Karnalak.i, is d~s.:ribt...J and illuslrakd. Mano- and minoscopic <lilfrrmu,• and 
similariticsarccomparcdwi thclosclyrclatcJtaxa 

KC)' words - Agaricale.<. &.,idinmyrnla, fungal taxonomy. macrofungi 

Introduction 

Species of Emoloma, one of the largest genera in the Agaric11/es, arc distributed 
throughout the world. In India, Pegler ( 1977) revised descriptions of 
E1ttolo1m1fdce11e species, and Horak (198U) also treated several entolomatoid 
taxa. Manimohan ct al. (1995, 2002, 2006) contributed the most notable 
records, describing 39 E11tolom11 species from Kerala state alone. As a result, a 
total of 69 en1olom.itoid species h.ive been dt'Scribed from different regions in 
India (Manjula 1983, Natarajan ct al. 2005). During our studies on diversity of 
macrofungi from Western Ghats of Karnataka, we collected several E11tolom11 

species, of which six represented first records fo r India (Scnthilarasu & 
Natarajan 2003). One species, which differs macro- and microscopically from 
known allied species, is describcd bcluw .is new lo science. 

Materials and methods 

'fhc collections described here are from paleotropical regions of the Uppangala 
forest, Western Ghats, Karnataka, lndia. Sections were prepared by hand, revived 
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in JO% KOH and examined in 2% phloxine. Approximately 50 basidiospores 
obtained from spore prints were measured. Mean spore measurements 
(in parentheses) are followed by spore size range, with extreme values in 
parentht'S<.'S. Colour lenninologics follow Korncrup & Wanschcr (1978). The 
examined type specimens are deposited at Herbarium of Madras University 
Botany Laboratory (MUBL). 

Entoloma vittalii SenthiL, Kumaresan & S.K. Singh. sp. nov. P LATE 1 

Pi/er,,35 45mm l<>tr,s,pfo ,w-rot,ve>.>t.<, r,m0011<>1us,<>cr,1r,,.,Jdi..-:u,n r,,brobnmueus, 
00 mmginem f usrns. 1'1evi,. g!<>ber, m<>rgine /,.,,..;,. ero5us, l,u::il.o-Uriiiru,. L"melliie 

anargi'"''""• cr.,-mc"', J11<llc,c,cu, u,mmtiac11s, wufer/1<c, !«ti5l'im«c, ci,m lribus ,m/i,,ib,.; 
l<>mdlrd<>rnm ;,,1crmixtae. Stip<» .j() 55 >< 6 /0 mm, cyli .. dri"'s ....,J exp,msu,, cavus, ad 
apium lila,im", ad bmim lilacim« gris,,,,., la.-vis, glabe, C,,ro ,~ui,i«ima, albida, 3 
mm Imus. Spvrae (8.9 ± 0.6 >< 6.1 ± 0.4), (7- )7.5- 10(- 10.5) x 5.5- 7(- 7.5) µm. Q : 1.45, 

l,eurodiamdriw ellip<Oid,.,,, at1;:11l<>lac. Ba,idia 24 J./ x 7.5 9.51,m, d<>v<>la, .-/ sporij:era. 
Acies !nmellarum jertilis. Cystidio ""Ila. Tmma laymuioplwwlis "1gularis, liyali,m. 
EJ,icuti,,,,.- l,ypl,iscylind,icu,.,J.5- 121onfo1,.,,_Hypl"'c"'"""'Jcfilml"tae. 

lfoLOT\" P6: India, Karnataka State, \\btcm Ghat!, Manadukka, Uppangala Forest , 
J2°lO"N 79"30"W. SOO masl , Oll ground (soil) , Scnthilarasu G. \MUBL 3496). 

EnMoLO<ff IMs ~pccic~ is nam~'\.I in hooor of Prof. B.P.R. Vinul of the O:n1rc for 
AdvancedStudie,inBotany.UniversityofMadras,lndi~. 

Pikus 35-45 mm Jium., piano-convex, becom ing upliHcJ, uculdy umbonalc; 
surface reddish brown (8F8) at the center, paler(804) towards margin,smooth. 
glabrous; margin smooth, eroded, pellucid striate. Lamcllae emarginate, cream, 
becoming pule orange (5A3), crowded, moderately broad with lamellulae of 
three kngths. Stipe 40-55 x 6-10 mm.cylindric to compressed, hollow;surface 
violet white (15A2) at the apex, lilac grey (!SIU) below, smooth, glabrous, 
arising from white, rhizomorphs. Context thin, whitish. up to 3 mm thick. 

Basidiospores (8.9 ± 0.6 x 6.1 ± 0.4). (7-)7.S- I0(-10.5) x 5.5-7(-7.5) µm. Q • 
1.15, hetcrodiametric-elliptic, with well marked angles, with 5- 7 occasionally 8 
plane lo few conrnvc facds visible in profile, with a thickeni:<l slr.imineous w.ill. 
containing a single, large refractivcguttulc. Basidia 24 - 31 x 7.5-9.5 µm,davate, 
bearing four sterigmata, up to 5.5 µm long. Lamella-edge fertile. Cystidiaabsent. 
Hymcnophoral trama regular, with hyaline, thin-walled hyphac, 1.5-11.5 µm 
diam. inflated to 17 µm diam. Subhymenial layer poorly developed, up to 6 µm 
wide, interwoven . Pilcal surf.ice a repent epicutis of raJi.illy arrangi:d parallel 
hyphae, 1.5- 12 µm diam. Pilcal context consisting of tightly interwoven, th in 
walled, hyaline hyphae, 1.5-17.5 µm diam., inflated to 37.5 µm diam. All hyphae 
lacking damp-connections. 

HABITAT - On ground, solitary, scattered in wet evergreen forest. 
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Pun l. Ento/om;,vitt;>lii: I 2 ln situ, Uppang;ilafo,.,.t(Photo G.Senthilarasu) 
l.llahi1. 2.r. ill,·it>w.J- Lino: <1rnwings(a- h.>:" 1: c-d, har :c 10f1m),a.Hahit.h.C.il l 
,i~w.c. Ud,idio!;pom.d. J)~sidia. 
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D1scuss10N- The characteristic features of Entolom11 1,irf11/ii are the plano
convex to uplifted and acu\cl}' umbonate, reddish brown, smooth pikus, violet 
white to lilac grey stipe, hetcrodiametric-elliptic spores, and absence of cystidia. 
Species wilh uplirted, acutely umbonate reddish brown pilei with violc1 while 
to lilac grey stipes are uncommon, and very few species have been reported in 
the literature. E11rolom11 1•irtolii seems to fit best in subg. Leptoni11, sect. Cy111zufo 
(Noordcloos 1992) based on collybioid habit, violaccous stipe, hetcrodiametric 
basidiospores, and lack of chcilocystidia and clamp conmctions. I [owever, 
lhc um hon ale, g,labrous pilcus is somewhal oul or place for 1his subg,cnus and 
section, which are typically defined by an umbilicate, squamulose pileus surface. 
It is not clear at this time where E. vitf(l/ii belongs in the genus as recognized by 
Noordcloos ( 1992). 

E11tulum11 vi11r1lii resembles E. Jmrmm (Peck) Hesler (Hesler 1967) in 

similarly sized basidiomes, hcterodiametric elliptic spores, and absence or 
cystidia. However, its conic-convex, bluish black pileus, adnate lamcllae, and 
bluish black stipe clearly differentiate E. p11r11um from Ii. 11itt11/ii. 

E11tolom11 11ift(l/ii also closely resembles the plllcolropic species E. maderas
patmwm (Pegler) E. Horak (Horak 1980) in having an umbonatc, brown, 
smooth pilcus and lacking cheilocystidia and clamp-connections. However, E. 
m11dernsp11tmwm clearly differs in its conic-convex, dark brown pilcus, long 
(8 cm vs 4-5.5 cm) white or cream colored stipe, and somewhat larger spores 
(9-1 2.Sflm vs7- 10.51.nn). 
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Al>st racl - A new ,mul fungus, Autlmicoide,z amellii on Cilrex arm:llii, is de.cribed 

andiUus1ra1o:d from Russia 

Key worJs - Anr!mucoid,wuoe, \a.~onomy, Ustilagi11omycete, 

Introduction 

A specimen of Carex amellii from the Altai Mts (West Siberia), Russia was 
fo und to be infected by an undcscribcd species of A11rhmcoiden smut fungus. 
C"r".x "mdlii is a member of the st:c1. Silwl/iwe RoU}', which includes nine 
species and subspecies fro m Europe, Asia, and North Afr ica. Carex amellii is 
distributed in the European part of Russia, West and East Siberia, the Russian 
fo r East, no rthern Mongolia, NE China, and the northern part of the Korean 
Peninsula (Egorova 1999). The species of t\11thracoidea are restricted to host 
p lanl s belonging 10 lhe same or closely rdalcJ sec1ions of Corl'.X. No species 
of A11t!Jmcoide11 has previously been reported on a representati\'e of sect. 
Silw1ticne. 

Material and methods 

Material from the herbarium ofKomarov Botanical Institute, Russian Academy 
of Sciences, St Petersburg {LE) was examined under light microscope {LM) and 
scanning electron microscope (SEM). For [.M observations. the spore,; were 

' Author for correspondence 
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mounted in lactophenol solution on glass slides, gently heated to boiling point, 
and then cooled. "lhe measurements of spores arc given in the form: min- max 
(mean :r: I standard deviation). For SEM , the spores were attached to specimen 
holders by double-sided .idhesive tape and coated with gold with an ion spul1er. 
lhe surface structure of spores was observed at 10 kV and photographed with 
a JEOL SM-6390 scanning electron microscope. 

Taxonomy 

Antlirncoidca arndlii Dcn-chcv, T Dcn-chcv& Karatygin, sp. nov. flGS 1-4 
MvcoBANKMB518336 

50R1 ;., ovarii.< hr h,fo,re,u.,,ia disper<i, sin,t mrpom -"'hgfoho.<a, illu ellips,,;de,, vel 
ovoidea,,,igra,2- Jmml,mga,i11,,,~rficiepufrr,t'i.SPoRAEir"J;uia,i1erpoly,mgula,e:s, 
i11rerd,m1pro1uht:ralio111bu.<,afro111ev,s11,l6.5 - 26xJ,/.5 - 20.5(20A!:1 .9 x17.9±1.5)11m, 

a illten' vi.<11.< 11.5- 13.5 /,m, ruJ,,h.-,,,.,.eae; P"'fr-• iMequa/irer inaa.w,,,.., 1- 2.5 ( - 3) 1•m 

crns,".<,plc"1mq11eJ - J(- •l/gibht:risi11tert1is,ctmrocti,,,n,nacr,li,lr,,emrefri11ge11tib11,; 

51f't'j'i.:teverrucr,I a, 

HoLOTYPt: On C.,r«>: m11d/ij Cbris!: RUSSIA. Altai Republ ic. !he Ahai M1s. near 
feletskocLake,,·alleyofChiriRiver.3Augus! l985, ]cg.1.V.Karatygin(LE68682). 

f.TYMOLUGr: lhc11arncrdt'rstolht'hostspi,ci~"-

SORI in ovaries, scattered in the inflorescence, as subglobose to broadly 
ellipsoid.ii or ovoid, black, hard bodies, 2- 3 mm long, when young covered 
by a thin, silvery membrane; later becoming exposed but partly hidden by the 
glumes; mature sori powdery on the surface. St>OBES irregubrly polyangular, 
sometimes with protuberances, in plane view 16.5- 26 x 14.5- 20.5 {20.4±1.9 
x 17.9±1.5) µm (n = 50), in side view 11.5-13.5 µm thick, reddish brown; 
wall unevenly thickem:J, 1- 2.5 (- 3) µm thick, 1hickes1 ut the angles and 
protuberances, with l-3 (-4), distinct internal swellings, rarely with light
refractive areas, verruculose. Germination unknown. 

DISTRIBUTION - On Cypemc,me: Carex (subgen. Cnrex, sect. Silvnticae), Asia 
(West Siberia, the Russian Far East). 

Cm,1MENTS - On CMex arnellii, Kawai & 6tani (1931: 230) reported 
Ant/m1coided sp. (as ~Ci11tmctid caricis") from Sakhalin (the Russian Far East; 
collected on 23 July 1930 by E.C. Higashi-Taraika). Unfortunately, there is no 
information if this specimen is kept in any Japanese herbarium. 

A11thmcoide" 11rne/lii possesses irregularly polyangular spores with distinct 
internal swellings like A. capillaris Kukkonen but the spores of the latter arc 
smaller. A11thmcoidea capillaris is known to attack only Cnrex capillaris L In 
older taxonomic schemes, Carex arnellii, C. sylvarica Huds., and C. capillaris 
were included in sect. Strigosae Christ (Chater 1980). In recent taxonomic 
schemes (e.g., in Egorov.i 1999), the three species .ire treatcJ as members of 
two different, non-related sections: C. tm1eliii and C. sylvatica in Silvaticae, 
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Fms l- 4.Sporcsof,\ull,mroideaar,,e//iionCart:,arncllii(holotype). 
l - 2. ln LM. 3- 4. ln SEM. Sc~leb~rs, l - 3 = IOflm, 4 = S fl"'· 
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and C. a,pi/foris in Clrloroswd,yae Meinsh. (synonyms: sect. Hyme11ocl1l11e1111e 
subsect. Capillares (Asch. & Gracbn.) Ki.ik.; sect. Capillares (Asch. & Graebn.) 
Rouy). for Carex sy/i,atica and C. wpilfori~, I !cndrichs ct al. (2004) found that 
lhey "arc neither clustered together nor with any olher member of sec1ion 
f·fyme11od1!ae,we" and that the section Hyme11oclli<1e11ae is heterogeneous. 
Because of these reasons, we consider A11t/m1coided tm1ellii, on a member of 
scct.Silvaricae, as a distinct species. 
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Cetraspora helvetica, a new ornamented species in the 
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'Deparlm11mto de Micologit1, CCB, Universid,u/~ Fedu,d de Perm.1mbi,co, 

A>< Pmf Ndwn Clwwss/n, Citfo,le Unil'er.~ilMia, 50670-420, Recife, 1'1':, Rmzi/ 

,\bst ra,t - A ocwarbuscular mycor rhiz.al tungus.Cetra,;porahelvetica,was tound 
inrhreeSwi.ssagricul111ralsoil"a 110-1illcropproductionsys1emand1wo1emporary 
grassla11d,.ltform,white,pores.,2l0- 270µmdiam.ondarkyellow,porogenou,cells. 
The spores han,threewalls:a tripk>-layercd ouler,a bi-layered middle and a lripk
la)'erc<.l innerwal l. lht spore surface i<crowded with convex wam, ~- 12 pm diam at lhe 
ba~and l.5 - 5.0µmhigh.lhegermina1ionshicldi,hyalinewi1h111ultiple(6- lO)lobes 
Glomerospores of two other Giga,pori11roe spp. have also three walls, multiple· lobed 
hJ"'linegerminaTion .<h iekls, andprojectionsontheou ter.sporesurface:Cspiull<i.~,;ma 
andC.,triala. llowewr,,poresofthe~fungia...,,ub,tai1tiaUypigmcnted(ochraceous 
rellow to rust) and crowded with shorl, thin spine, or fingerprint -like processe,, 
respect i,~ly. Partial~encesofthe28Sribosomalgeocplacethenewspeciesadjacent 
10C. ,pi11rui,,im.,.C.pcll,icida,andC. gilmorei.Phylogeoc1icanalyJCsdemorntra1e1he 
,nonophylyofthe two genera Rawcetra and Cetm.,pom within the Rllwcetracroe. 

Ke)' words - Gi,;a>JH.Jru«:ae. Gl"""'"'"')"Vla, S•uldk,,/H.Jra, con~r\·at ion tillage 

Introduction 

Several spc.:ics of the Gigasporineae scnsu Morton & Benny ( 1990) have been 
rc.::cntly dcs.::rihcd (e.g. Silva ct al. 2008, Goto ct al. 2009, 2010; TdMhi ct al. 
2009). However, most of the so far nearly 50 spcdcs des.::ribed in this old 
sub.order have been known only for the warmer dimates, and indeed species 
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richness of the Gigllsporinwe appears to be much lower in colder climates, 
especially in Europe north of the Alps {e.g. /ansa ct al. 2002, Oehl ct al. 2009b, 
2010). In Northern and Central Europe, so far only ten species of this group 
has been found: Gigosporr1 morgori/11 W.N. Becker & LR. Hall 1976, G. gigmitr." 
(T.H. Nicolson & Gcrd.) Gcrd. & Trappe 1974, Srnullospora rnlospom (T.H. 
Nicolson & Gerd.) C. Walker & EE. Sanders 1986, S. dipurpuremms J.B. 
Morton & Koskc 1988, S. arenico/a Koskc & Halvorson 1990, S. nodosa B/aszk. 
1991, Racocetm rnst,mw (C. Walker) Oehl ct al. 2009, R. penica (Koske & 
C. Walker) 01:hl cl .i.L 2009, Cr!raspom pdlucida (T. H. Nicolson & N.C. Schenck) 
Oehl ct al. 2009, and C. tirmeniaca (Blaszk.) Oehl ct al. 2009 (e.g. Blaszkowski 
1991, Btaszkowski & Tadych 1997, Tadych & Blaszkowski 2000, Vcstberg et 
al. 1995, Merryweather & Fitter 1998, Jansa ct al. 2002, 2003, Oehl ct al. 2005, 
2010). Our morphological and molecular analyses revealed that one isolate, 
registered at the International Bank for Glomeromyco/11 (BEG) and identified as 
Srntellospora pellucida (= C. pell11cidt1) is not C. pellucida but a closely related, 
undcscribcd species whose spores have conspicuous warty ornamentation 
on the outer surface. The fungus, collected from three agricultural soils in 
Switzerland, is here described under the epithet Cetmspom lidvetirn 

Material and methods 

Study c1rec1c1nd sites 
Between 1998 and 2009. AMF species richness was determined in > 100 Swiss 

agricultural soils distributed all over the country and including permanent gra~sland, 
consc,rvationandno-tillagc,biologicalandconwntionalagroccosystcms(c.g.Jansact 
al. 2002, Oehl d al. 2003, 2004. 2010, Oehl unpuhlished) . The AMF communities of 
lhc.-.: siles were prop..galcd in bail cultures fur 8- 32 rnonlhs, in 111osl oftlic c~s.:s fur 
18- 24 months. At only three sites. the AM fungu~ whicb is hereafter dcsnibed. wa5 
detected. lhe sites arc a long-term tillage experiment at Agroscope ART in Tiinikon 
(Kanton Tburgau, 47"29'\0.0~N- 8°55'\0. l~E, at 540 m a.s.l.). a temporary grassland 
in the community Langnau im Emmental (Kanton Bern, 46°56'35.0"N, 7"45'46.8"E, 
at 656 m a.s.L). and a temporary gmssland in the community Grasswil (Kanton Bern, 
·17°08'34.0"N, 7"39'58.Y E, al 525 m a.s.1.). "lhe locations have a temperate climate 
(typical for Central Europe), with mean annual tcmpemtLires of 8.5, 8.0, and 9.2 uc and 
meanannualrainfollofabout1200,J450.andll00mm,respectively. 

Soil sampling and soil paramelel"$ 
lnTanikon, soilswcrcs.amplcdin/anuary 1999asdcseribedin/ans.actaL(2002) 

The soil samples in Langnau ,vere sampled ~c, nrdingly in April 2009. 'The sni l type in 
T.inikon anJ Grasswil is a Haplic Luvisol dc\'eluped on Mot·4nc, while lhc soil type in 
Langnau was a Fluvic Cambisol developed on alluvial sediments. ·n1e pH (H,O) of the 
topsoilwas6.0atallthreesites. Thcorganicearboncontentwas 19.l.2l. 1° and 12.2 

mg CS" ' soil at Tiinikon, Langnau and Grasswil, respectively. Total N and available P 
(according to Dirks & Scheffer 1930) were 2.3,2.5 and 3.0 mg Ng·' soil and 2.3,2.2, and 
7.4 mgPkg·'soil,respcctiwly. 
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AMF bait and pure cultures 
lhc AMF bait cultures for the soil from T:inikon were established at ETH Zurich in 

Eschikon-Lindau (Kanton Zurich) as described in Jansa ct al. (2002) using Zea mays 
L., Alliiim porrum L., Plantag" /,m,:eo/a/<1 L., Hdfrmll11u 1mmms L. and Glycine m<1x (L.) 
Mcrr. as bait plants. lhe bait cultures for the soils from Langnau and Grasswil were 
cslahlishcd al Agroscnpc ART in 7.iirkh -R~>ckenhol1. on P. /1mc.enlul<1, /,o/iim1 paemie 

J._, Trifolium /" ·ufrr1.se L, and Hier<1ci,m1 pil,,,.,dlu L. as hos! plants. a, dcscrihcd for 
Acm,losporu ulpir1ol (Oehl ct al. 2006) but with the pots substantially larger than in the 
formcrwork(volume).5Linstcadofl.OL). 

PurccultuKsofthcncwfunguswcrccs\ablishcdbyinornlatinglcckplan\swith 15 
spores obtained from the Tanikon soil bait cultures. The cultures have been maintained 
for ;;cveral .cycles of 15-24 months al ETH (alternating,\_ pomm, und T<1gct,·, .:r,'Ctu 
L. as host plants, and on Medicago tnmca/11/a L.). 'lhc isolate was also deposited in 
the European Hank of Glomerornycola under the a.ccession number HEG\53 and is 
maintained in the Swiss Collection of ArbLiscular Mycorrhizal Fungi (SAi') at Agro scope 
ART in Zlirich-Rcckcnholz underthc accession number SAF15 

Morphological analy~s 
Glomcrospores were extracted from field soils b)· wet sieving (Gcrdcmann & Nicolson 

1963) and sucrose ci.,nlrifugalion (Jenkins 1964). lhc spores were thcn:aftcr mounted 
in polyvinyl-alcohol-lacto-glycerin (PVLG). PVLG -t- Mclzcr's reagent. and water 
(Brundrett ct al. 1994, Spain 1990). About 100 spores of the fungus were examined. For 
the species description, terminology follows that used for the Diwrsispomles by Oehl et 
al.(2006).Sicvcrding&Ochl(2006),andl'alcnwelaetal.(2008, 2010),forgermshield 
structurcsbyWalker&Sandcrs(l986),0chlctal.(2009a).andGotoetaL(2010),and 
forsporedcnominationbyGoto&Maia(2006). 

Spore wall composition was compared with that observed in spores in type specimens 
ofCetraspora anmmiarn [ex type: Blaszkowski collection], C. gilrnorei (Trappe & Gcrd.) 
Oehl ct al. 2009 [Holotype OSC 30'990; paratypc OSC 31'018; paratypc OSC 30'921. 
C. peliucid<1 [Holotypc OSC 37'515], C. wino,i,~in,<1 (C. Walker & Cuenca) Oehl et al 
2009 (Ex type: (Gi~la Cuenca collection, Oehl collection]. and C. .•tri<1t<1 (Cuenca & R.A 
Herren) O.:hl cl al. 2009 (Ex typ.:: Gisela Cllcnca collection, slides 1642-7 & 1641 -3]. 

Molecular analyses 
The DNA from single spores was cxtra.ctcd a.ccording to Sanders ct al. ( 1995). Single 

spores were crushed in 10 µl of PCR-gradc water by fKshly flamed Pasteur pipette. After 
5 µ] ofChclcx-100 (20%, Bio-Rad Laboratories, Herrnlcs, California, USA) were added, 
samples were placed onto a 95"C hot plate for) minutes and then incubated on ice al O"C 
for 5 minutes. Five µl of the liquid phase were taken as template for PCR amplification of 
thelargcribosomalsubunitgcne,285 

Spore DNA samples underwent a nested PCR procedure, first using cukarrotic
specific primers ITS) and NDL22 (While ct al. 1990), followed by fungal-spedfic 
primers LRJ and FLR2 (van Tuincn ct al. 1998; Turnau ct al. 2001). lhcrc were 30 
cycles with each primer pair. The product of the r.rsl PCR was cloned or furl her diluted 
1000 times, and 5 µL of the dilutcd mixture was used as a template for the S<.>cm1d PCR 
reaction. PCRconditionsfollowcdvanTuincnctal.(1998).thcanncalingtcmpcraturc 
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being 60°C in both PCR steps. The PCR products were then purified using QIAqLiick 
PCR Purification Kit (Qiagen Sciences). cloned into a blue script vector (pGEM-T Easy, 
Promega-Catalys AG, Wallisdlen. Swiberland), and transformed into bacterial strain 
E. co/iJM109by the heat-shock method. ·rhesize of the insert ingrowing bacterial 
colonies was checked ailer PCR amplificalion using M l3f and M 13r primers thal were 
largdcd to the cloning sik of the ,·t.>ctor. Pla~miJ DNA wa~ isolated from lra11,forrncd 
bacteriafollowingstandardminiprepproccdurc(Sambrooket al. 1989).and used as 
a template for cycle sequencing using BigDye ·icrminator (Applied Biosyste1m, Faster 
City, California, USA). Sequencing analysis was performed on Alll-310 Capillary 
Sequencer (PerkinElmer, Wdksley Massachusetts, USA). Four scquenc<:5 were obtained 
and deposited at GenBank (Nationol Center for Biotechnology Informotion, Bethesda, 
Maryland, USA) under the accession numbers Al'396781 and HM56594'1- HM565946. 

lhe sequences of the new species were aligned with other glomeromy-cotean 
scqLienccs from the GenBank using ClustalX (Larkin ct al. 2007) and edited by BioEdit 
(Hall J999)tooblainafinalalignment 

For phylogenetic analyses and tree constrnction, maximum parsimony (MP) and 
ncighborjoining(N/)analyscswithlOOObootstraprcplicationsforeach, wcrcpcrformed 
using the Phylogenetic Analysis Using Parsimony program ,·ersion <I (Swofford 2003) 
lhc NJ analysis was pcrform-,J usingparamdNS ubtain-,J from ModdTcsl 3.7 (Posada 
& Crandall 1998). Sc4u-,nccs frum Pucispvru scinlilluns were used as uulgroup. 

Taxonomy 

Cetraspora /1c/1,etica Oehl. Jansa, EA. Souza, G.A. Silva, sp. nov. FJGS. 1-1 9 

Sporo,; .. rpi«is1wt«. Spome,i,,g_r,/,,1imi11,olo cfform«t"e""l-"''""di«cet1icadc.ellula, 
sporoge11n,. subtermi11ales vel mleraiforesflava«1ue, a/bae, globo.<ae {lW-270 I'"''" 
diamdro)vels11bgloho.<aew,/m.,,/es(205 -265xll0- lll0/1m):S{'omeltmici.,triln,.~·t,miai 
e>.1erior ,trMis tribr,s, i11 /Otum 8.4- 15.0 µm cra.,.sa; stnm1111 e;.·/erir,s tu11~ae uterioris 

hy,,lmum, umi·persi,te11s, 0.')- 1.6/,m crrurnm, '""' verrr,,:;15 e.~ig11is 1.5- 5.()a/tis el 5- 12 
pm lati.<; .<tr,m,m medi,.,11 lami>1a1,.m, alb,,m, 8.4- /S.O I"" cm.<.<um; .<tr"t"'" i111crir,., 
t,micaee;.·/eriorisa/bum, I.O-l.61Hncras,um; t,mica mediastrati,duobusl,y,,linibr,s, 
l. 5- 2.5 /""'ra<sain/O/i,m;hmicai11/.,,-jorstra/,s1rib,.,l,yalmib,,s,2.5 -5.ll /""'"'"" 
·,,1 .,.,,.. st, ·ummd11met ,tratum · ,rer·u., t,m· aee Ir" ri er,11 'um, lum 
tuuicae interioris purpureum ve/as,:;uro ·purpurwm color,mtes r.·agente Meb,ri; ««ullum 
germi,11,leiti rnp,erficiee;,;ferioretuuicaefoteriori,, l,y;,lm11madrnb/1ya/jm,m,.,/a/bo. 
flavum; subglobosi,m ,·el wale vel ellipsoid,.m, 120- 150 x 120- 200 iu diameter, lob.111,m, 
paric:ioribr,s6- JO/obis;,tmctr,raemy.orrl,i:::arnm a,b.,,a,larnmroloranles.acrnlcae 
Trypa" blue;cellulae~u,:i!iarl'sft,rma,i,. 

fvrE: Sw1TZEUAND: Kaoton Thurgau, Tanikoo, Agrosropc Reckcoholz-Tiinikon 
11.e5<'arch St~tion {All'l"), trom ~gricultural so il und<'r no-till wh<'al - maize-canola 
prnd.,ction, 1999 hy /. /aosa'. (lfolo !)l'C: AA~l (Z~ZT M)"c 3037); pure culture.<
ETZ Ziirich (Eschikon) and Swis, Collection of Arbuscular Mycorrhizal Fungi (SAf'; 
Zurich 11.cckcoholt). lw types: 8lMl802. 88·8803, 88-8801. 88-88(.15, 88·8806 (Z+ZT 
Myc 303!\); AA -ll!\07, AA-8..'IO!\ (OSC 136"595); AA-AA09. 8..'1-AAIO (UllM). 

ETYMOLocv:/,dv.:tica (Lalin) • Swiss,rcforriogtothtcountrywhcrethefunguswas 
de1ecwdflrs1. 
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GLOMEROSPORES formed singly in soil, terminally on subtcrminal or 
sometimes intercalary bulbous suspensor cell (= 'sporogenous' cell; F1Gs. 
l -6). Glomerospores arc brilliant white when young, and may slightly darken 
to creamy-wh ite when ageing in soils, trap culture subslrJtes or afte r sever.ii 
months in lactic acid based mountants (Fies. 1-3). The spores are globose 
(210-270 µmin diameter) to subglobose (205-265 x 210-280 µm), become 
dark purple to black purple when exposed to Mclzcr's reagent (l;IG. 5), and have 
three walls: an outer, a middk, and an inner wall (PIG. 7). 

OuTER WALL is 8.4-1 5.0 µm thick in total and consists of three layers (P1Gs. 
7-8): outermost wall layer (OWL!) is hyaline, semi-persistent and 1.1 - 1.6 µm 
thick crowded with convex warts that arc 5-12 µm in diameter at their base and 
l. 5- 5.0 µm high (1;1Gs. 8- 9). owL2 is brilliant white, and may become creamy
whitc with age. Jt is laminate, persis tent and 5.0- 12.0 µm thick. 'lhird layer 
(ow1.3) is also white, semi-flexible (l.0- 1.6 µm thick). owL2 and owL3 stain 
<lark purple to black purple in Mclzer's reagent, while o wi.1 generally docs 1101 

stain (PIG. 8). The straight pore channel at the spore base (about 2.5-3.9 µm 
broad) is often closed by a plug formed by spore wall material of owL2, and by 
o wL3, but also can appear open. 

MlDDLll WALL (M w) is 1.8- 2.7 µm thick in total and consists of two hyaline 
layers: a flexible outer layer MWLI and a semi-tlcxiblc layer MWL2 (FIGS. 7, 10). 
MWLI is 0.7-1.2 µm thick and generally docs not separate from underlying 
MWL2 but oft en shows severJl folds in crushed spores (l:u:;. 10) . MWL2 is 
l . l-2.0 µm thick, and generally more rigid than MWL I. 

INNER WALL (1w) is triple-layered (PIGS. 7), 2.5- 4.5(-5.9) µm thick, bearing 
a genn shield on the outer surface (1;1G. 1, JI ). The outer 1w layer (1wtl) is 
hyaline, semi-flexible and 0.6-0.8 µm thick. 'Jhc second layer (!WL2) is scmi
flexiblc, unite to finely laminate, amorphous when slightly expanding in PV LG 
based mounting, and is 2.0-2.7(-3.9) µm thick. The innermost layer (1wt3) is 
relatively thin (0.6- 1.2 µm thick), flexible, most ly tightly adherent to IWL2, and 
therefore generally difficult to observe. IWL2 stains purple to dark purple to 
black purple in Melzcr 's reagent (1;1c. 11). 

SPOROGENOUS CELL (sc) is globose to elongate, 34 - 70 µm long and 30- 48 µm 
broad (FIGS. 1-4, 6) and generally dark yellow. Two wall layers arc visible on the 
young sporogen ous cell , which arc continuous with owi. l and with lami11a1cd 
owL2. o wLI is 0.4-1.0 µm thick and semi-persistent, and o wL2 is 1.5- 2.8 µm 
thick and persisten1 as long as sc remains attached on the spore. One to (rarely) 
two 'hyphal pegs' are often formed on the sporogenous cells, and arc 1- 10 µm 
thick at the sporogenous cell base tapering to 3.0- 1.5 µm within its 12-30 µm 
length. Sometimes one peg cont inues as mycclial hypha or as a sporogenous 
hypha that may bear another sc in 400- 800 µm distances from the first sc. 
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"fhcn, the formation of the sc can be called intcrcalary instead of sub-terminal. 
"Jhc sporogenous hypha attached to the cell is also bi-layered, 12- 25 µm thick 
and tapering to 5-7 µm within 100-450 µm distances from the sporogcnous 
cell. Within these dist:.111ccs, the sporogcnous hyphal wall l.ipers from 1.5- 2.5 
µm to 1.1 - 1.6 µm , and 2-9 septa originating from owL2 may be visible in the 
sporogcnous hypha (1;1c. 2.). 

GERMINATION SHIELD is hyalinc to subhyalinc (FIGS. 6, 10- 15), infrequently 
light yellow in aged spores, subglobose to oval to rarely ellipsoid, 120- 125 x 
135-180 µmin diameter, and generally has 6- 10 lobes (FIGS. 10, 12- 15). Large 
folds (-7-30 µm long) ari~ from the shield wall separating lhe lobes (Fies. 
10, 12- 15). The one-layered shield wall and the folds arc hyaline to subhyaline 
and generally only 0.9- 1.8 µm thick. The shield periphery regularly appears 
slightly dcntatc until the germination has started. Each lobe may bear one 
rounded germ tube initiation (gti, F1Gs. 10, 12-15), 2.5- 4.5 µmin diameter. 
"01e majority of lhe gli's may remain undetected in young spores or in crushed 
mature spores due to the pressure applied on the cover slide, especially when 
the shields are completely separated from the spores by applying harsh pressure 
(¥1G. 10). Single germination tubes may simultaneously emerge from I to 3 gti's 
during early germination (F1Gs. 3- 4. 15). They penetrate the ow (F1Gs. 3- 4) 
and branch in the spore periphery within a short distance. 

SPORE DEVELOPMENT - The key stages of spore development observed 
in lhl' purl' .ind bail cullurcs arc the same as known for other species in the 
Racocerraceae: J:irst the outer spore wall different iated into one semi-persistent 
outer layer (OWL!), the laminate, structural layer (OWL:?.) which differentiates 
the characteristic convex projections, and the adherent inner layer (owL3). 
"fhe MW and IW developed de novo with no visible connection with the outer 
wa1\. Fin.illr, 1hc g,crmimlliun shield diffcrcnli.itcd its multiple-lobed structure, 
beginning from the initial germ hole(= germ pore) and formingagti at the end 

F1Gs. 1- 19. Cetm,pom l,elwtirn. F1G. 1. White ~pores with pigmented sporogcnous ceUs (sc) in a 
Pclri Jish. F1<.1s. 2-4. Spurc) ha,-.: tlm:c wall,: an l>Utcr, miJJlc anJ im1cr wall (ow, MW, 1w). On ,c, 

shorthyphal1x,gs(pcg)maybcdifkrcntiated.andonctoscwralscpta(•p)maybcvisiblcinthc 
sporogenous h~l'ha. Germination shields (g•) are fornied on the outer [\V surface, and sometimes 
gnrntub.,s(gl)arcvisiblcingffminalingsporcs.TI1cwnYtc<W'drlyprojc.tiom(orn)arcnol 
obvious under low magnification in PVLG mountants. F1G. S. Spores stain Jark purple lo purple 
black in Melzer"1 reagent Hcre,thecon\'eX projections are conspicuous. F1G.6. Cru1hcd spore 
with focus 011 the orna111c11Mion in planar view. Fm. 7. Triplc -laycrcJ ow (owLl -3), bi-laycrcJ 
MW (MwLl -2) and triple -layered 1w (iwLl-3). Fm. 8. LaminatcowL2 s1a ins dark purple to black 
purple in Melwr"s 1tagem. whileowLl with the conwx projections (here in nos, ,iew) dO<'s not 
stain. F1G. 9. Omamentation in planar view. F1G. IO. ~,w with thin MWL t that olightlywrinkle. and 
lhus,showssc,·cralfolds;thre<!J;:Crmtube initiations(j;:ti) urc in focuson thc slightlycrushedi:;crm 
shield. FIG. 11. Crushed spore in Mdzcr"s wi1h gs l:,('tW("('ll MW and 1w; MW does not st~in, while ow 
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anJ1wL2 stainJarkpurplctoblackpurple.1'1Gs.12- 15.Germ•hidJ,(g,)in(semi-) planar,·ie1"; 
$hic1Jsha\'ca init ia lgcrmporc(jl;J'; • gcnnholc)and5c\'crallobcs1ha1arcjl;cncraUyscp.,ra1CJby 
large folJs{f); the lobes may rcgularl~bcaroncgcnn tubeiniliation (gti) each but thcgii"softcn 
become invisiblc foUowi ngpressurc11<.>cJcJ1o pre><: ntthegsin 1>lanar view or toscpdralcthcgs 
from mula)"ingow anJ MW; shield periphery isslightl~ dcnta1c (d) in mature spore,. Fm. 16. Light 
yellow to yel low. knobby auxiliary ce lls (aux) formed on light yeUow to yellow mycclial hyphac 
F1us. 17- 19. Mrcorrhizalstruc1ures (here root, of ,\frdia«o i,,,.«.-..luk 12 week, after inoculation) 
lackinlraradical,·csidcs 
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of the shield development usually in each of the lobes; from 1- 3 of these gti, the 
germination tubes emerge during initial germination. 

GERMINATION - One to two germ tubes may arise. They arc light yellow to 
bright yellow, 5- 7 µmin diameter and emerge from one or two gti's (1;1Gs. 3 - 4, 

15). Ci:rm tubes directly penetrate the ow and br,mch then almost immedialdy 
in the soil cm'ironmcnt. "fhe mono- to bi-layered germ tube walls arc - J.2- 2.0 
µm thick in dose spore vicinity. 

Aux1uARY CELLS arc fonncd singly or in small aggregates (2- 1 cells) on light 
yellow to yellow mycelial hyphac (1' 1G. 16). "[hey arc yellow, knobby and 20-25 
µmin diameter. 

ARBUSCULAR MYCORRHIZA FORMATION is without formation of vesicles (FIGS. 

17- 19). 
ADDITIOl'<AL COLUCT!Ol'<S: SW l'l"/. l:l!L Al'<D: Km, lDn llc rn . Lalll(ll3U im Emmcntal, 
1ernporary grass.land in April, 1009, specimens from 8 trap rnltures (in /uly2009; Z+ZT 
Myc 3040.. - h); Gras,wil. temporary grassland in April 2009. ,pecim~ns from 2 trap 
cuhurcs(in/uly20lO;Z1ZTMvc3202a b). 

DISTRIBUTION - Cetmspora helvetiw has thus far been detected only at the 
cited locations in the Kantons 'Jhurgau and llcrn, Switzerland. 

M OLECULAR ANALYSES - Four partia l sequences of the large (LSU, 285) 
subunit (-700 bp) of the ribosomal gene were obtained. Phylogenetic analyses 
firmly placed the newly described fungus into 1he genus Cetm.<po>m adjacent 
to C. spinosis,,im11, C. pel/11cid11 and C. gilmorei (F1G. 20). "fhc analyses also 
demonstrate the monophyly of the two genera Racocetra and Cetmspora of the 
family Rilcocermcem: recent ly described (FIG. 20). 

Discussion 

The three-walled glomerospores and the multiply lobed, hyalinc germination 
shield place the newly described species in the genus Cetmspom in the 
Rawcetrncer,e (Oehl el al. 2009a) of the Diversispomles (SchilGkr el al. 
2001). The molecular analyses using the 285 ribosomal gene confirmed the 
morphological findings : Cetmspora lielvctirn clustered in the ph}'logcnctic tree 
next to C. spi11osissim11, C. pdlucidll, and C. gi/morei. Celmspora liefretiw is 
readily distinguished from all other known species in the Racocetraceae by spore 
color, staining features in ,\ ldzcr's reagent , ,md the spore wall characteristics, 
including the characteristic convex warts on the outer spore surface. 

There arc only five species known within Cetraspora scnsu Oehl ct al. 
(2009a), Le. species of Scutellospora group C sensu de Souza ct al. (2005) with 
three spore walls and multiple-lobed gcnnination shields. "fhcsc species arc: 
C. 11rme11iaa1, C. gilmorei, C. pell11dd,1, C. .,pino.,iI.,im11, and C. ,1riala (Oehl 
ct al. 2009a). However, these species have either smooth spore surfaces 
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],-
1'1G.20.l'hylogeneticreconstructionoftheGigaspori,O?a~sensuMortonm,dllenny(l990)1>btaincd 
fmm par1ial L~U rDNA sequences (- 700hp). The neighhor-joining(NJ) anallsi, was performed 
with GTR sul»tilu tion nxxlel using the follm,ing ModeTrest parameters: rate ,natrix (a - 0.9199, 
b - l0.3397,c - 2.6872,d - 0.6133,e - 21.1774):numberofsul»titutionstype,; - 6; nudeolide 
frequcncies(A "' 0.32210,C ,,, 0.13470,G ,,, 023930.T ,, 0.30390);rales " gamma:shape" 0.6-197 
and proportion ofin\'Miabksites - 0. lhc fournew.equen,xsoblainedareindica1eJ inbokl. 
Sequences are labeled with 1heir d~tabase accession numbers. llootstrap rnlues (in%) are from 
neighl>or -joining (NJ) and maximum par.,inmny (MP) anal)'Sl'S (1000 l>ootMraps), re.specti\'cly. 
Only lopologie. with bootstrap value, of al least 50% are shown. lhe lines lo the right show the 
current genera and famil ies of the Gigasporinea~- (Consilleocy Index - 0.6077; lsetention Index -
0.7799) 
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(C. nrmeni11c11, C. gi/morei, C. pellucid11; Btaszkowski 1993, Gerdcmann & 
Trappe 1974, Nicolson & Schenck 1979, Koskc & Walker 1986) and/or do not 
form white spores (C. arme11iacn , C. spi11osissima and C. strillf11; Blaszkowski 
1993, \Valkcr ct al. 1998,Cucnca ct al. 2008). Moreover, the ornamentations or 
C. spi11osissim<1 and C. striara consist of spines and fingerprint -like procedures, 
respectively, and not of convex warts (Walker ct al. 1998, Cuenca ct al. 2008) . 

Besides C. lrdvetica, there is only one other fungus in the Racocetmceae 
forming hyaline or white spores with a warty surface ornamentation. This is 
Racocetr,1 he11iiwmi.~Oeh l c1 al. 2009 (Tchahi c1 al. 2009). Huwever, R. b1mhwmis 
has only two spore walls and its projections are smaller and more irregular than 
those of C. hefretica. Moreover, its inner spore wall docs not stain in Mclzcr's 
reagent, while the outer wall stains bright rcllow to dark yellow but not purple 
todarkpurpkasin C. l1ef1,etica. 

Only Scutellospom 11odos,i (Btas1.kowski 1991), wh ich phrlogenetically 
belongs to Scurellosporn group A sensu de Souza ct al. (2005) and to the 
monogcneric family Srntellosporaceae scnsu Oehl et al. (2009a), has a similar 
warty ornamentation as C. h.:/1,etica. However, differences in sporogcnous 
cell color, germination shield size and structure, inner wall structure, and the 
staining behavior in Mcl1,er's clearly differentiate C. he/~·e/irn and S. ,wdo.~a. 
Smtellospom ,wdosa has sc's that are concolorous with the spore, a simpler and 
substantially smaller germ shield, and an outer wall that stains brownish-red 
instead of dark to black purple. Additiomlly, of the inner \\'all only IWL3 stains 
purple in S. nodosa, while in C. liefretica it is IWL2. 'Jhc JWL2 stains purple in 
all known Cetmspom spp. 

It is n:markablc that specics of Rr11:vce1mce11e and Oe11tismMfr1cem:genernlly 
have pigmented sporogcnous cells (sc) even when the spore color is hyaline 
or white to light creamr, This is known for R. beninensis and R. fi dgida, 
C. pellucida, C. gilmorei, and C. lrefretica, and for De11tisrnMfd cermdemis, 
D. scutata, and Fusrnf<IM sav111111ico/a, which all form light colored, hyaline to 
subhyalinc or while spores. ln C. lwlwtliai, the germ tube, the mrcelial hyphac, 
and the auxiliary cells arc also concolorous with the sc, i.e. bright yellow to 
dark yellow. h will be interesting to determine later whether this feature is 
common for all (or a maj ori ty) or the /fococelraceae and Dc111iscuh1Mce11e spp. 
Our observation is even more remarkable when considering that Racocetmceae 
spp. form hyaline to suhhyaline gum shiekl~ while De11ri.,rnf11f,1ceae spp. have 
yellow-brown to brown shields. However, the database for the mycelial hyphae 
and auxiliary cell morphologies is, to our knowledge, still incomplete and in 
need of improvement. 

Notably, our study is the first to report that sporogenous cells can form not 
only sub-term inally, but also intercalarly. It will he interest ingly to follow up in 
the future if this feature is unique within the Glomeromycota. 
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Our phylogenetic analyses demonstrate the monophyly of the genera 
nacocetra and Cetraspora in the /fo cocetraceae and fully support the analyses 
and classification of Oehl ct al. (2009a), which have been recently criticized by 
Morton & Msiska (20 10), who did not find m.ijor congruency between spore 
morphology and molecular phylogeny in this species group. In our opinion, 
those authors included some characters in their morphological-phylogenetic 
analyses that weakened their analyses. ' lhe authors also fo und a much higher 
intraspccific variability of the shields than Oehl et al. (2009a) and Oehl and 
cn-wc,rkers who invcs1ig.ilc<l lhe in1rnspccific varillhility of mature shield~ fi,r 
a series of Srntellosporaceae, Racrxetraceae and Dentisrntataceae spp (e.g . Silva 
ct al. 2008, lChabi et al. 2009, Goto ct al. 20 10, 20 11, Oehl unpublished results). 
·1his discrepancy is due partly to the fact that in their attempt to include ontogeny 
in their am1lyscs, Morton & Msiska considered also young, immature shields, 
which was not par1icularly helpful. Moreover, we hcl icvc that their isolates did 
not always derive from completely pure cultures but from oligospccics cultures 
- especially evident for C. pdlucidt1 where F11scutdft1 sm'mmicoUI, De11tiscurata 
srntata, or similar species most probably co-existed in the cultures, which 
would invalidate the analyses and the conclusions drawn from those isolates. 
After investigating many specimens from several locations worldwide, we have 
never found brown shields in C. pell11cidt1, nor have we fo und brown shields in 
the other five known Cetrw;pom spp. (e.g. Oehl et al. 2009a). 

Cetwspora l,efretic11 has been fo und thus far only in Switzerland. However, 
it was found in two d ifferent soil prcscrvational agro-ccosystems - a no-till 
crop rotation system and two temporary grasslands that arc rarely ploughed 
an<l charactcrit..cd by long-inkrval (5-7 year) crop rotations dominated by 3-4 

years of cont inued grass-clover production. It will be interesting to elucidate 
the biogeographical distribution of our new species in Switzerland and in the 
surrounding countries in more detail. '!his would be especially interesting in 
that the sporulation of C. he/1,erirn appears to differ from that of C. pell11cid11 
and other sporogcnous cel l-forming .irbuscular mycorrhi1.al fungi such as 
S. wlospor11 and G. marg11rir11 that most commonly sporulate in late fall (e.g. 
Oehl ct al. 2004, 2009b); in contrast , under more or less ambient light and 
temperature conditions, C. heln:tic11 has formed spores only in early summer 
during our experiments (Oehl, unpublished). 
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,\bst ract- Eight \J>«ies of li chcnizcd and lichcnicolous fu11gi are rcporteJ from 
the Turkish provinces of Gi1tsu11, Samsun, and Tra bzon. Four taxa, Daclylo,p,wa 
glmm,rnari<>ides,UC,miapolyryda,Le<tmomtl,ysmwp/,ora,andSrrig,,la,tig,.,atella,are 
newreco«lsforTurkey.Ashortdescript ionl,;,sedon Turkishmatcrialisprescn tedfor 
eachtaxon 

Kc)·Words - biuta . bioJi\'ersit y. Kunak<Jl1ii 

Introduction 

.Siu<lics .iiming In <lc1crmlnc lhc licht:ns nflhc hiuta of Turkey have inlcnsificd 

in recent years (e.g. Candan & OzdcmirTilrk 2008, Hahc1 ct al. 2007, Kmahoglu 
2009b, bzti.irk & Gi.iveni; 2010, Yaz1c1 ct al. 2010). However large parts of 
the lichen biota of Turkey are still largely unknown. Until now the number 
of taxa recorded from di!Terent regions of Trabzon province was Sl8 (John 
1995 land references therein], 1999. 2000, 2002; John & Breuss 2004. John & 
Nimis 1998, John et al. 2000, Kmahoglu 2007b, 2008, Kmaliogiu & Engin 2004, 
Yaz1C1 1996, 1999, 2006; Yaz1c1 & Asian 2002, 2005), and 431 from Gircsun 
province (Asian et al. 2002, Aslan & Ya1.1c1 2006, Duman & Yurdakulol 2007, 
Hahc1 & ~enkardqkr 2009, John & Breuss 2004. Kmahoi;:lu 2005, 2006, 2008, 
2009a, Kmalioglu & Engin 2004, Klii;Uk 1990, bzgen et al. 2003, Steiner 1909, 
Stikyman d al. 2002, Yaz1CJ 2006, Yaz1c1 & Aptruut 2008). The lichen biota 
of Samsun province, with 129 species reported (John et al. 2000, Kmahofilu 
2007a, SOylemez et al. 1998), is less known than that ofTrabwn and Giresun 
provinces. 'Jhis contribution reports further species as fmt records for Turkey 
or for the provinces of Giresun, Samsun, or Trabzon. 

Materials and methods 

·n1e lichen sampks were colkcte<l from the three provinces Samsun, Giresun 
and Trnbzon between 25 August 2004 and 10 April 2010. All samples were 
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identified with various lichen guides (e.g. Brodo ct al. 2001, Hafcllner 1979, 
Mayrhofcr 1988, Purvis ct al. 1992, Wirth 1995). '!he specimens arc deposited 
in the herbarium of the faculty of Sdcncc and Arts, Giresun University. 
Gircsun, Turkey; with some duplicates in personal herbaria of H. Sipman and 
f. Tonsbcrg. The accession numbers of the collections are given in parentheses 
aftcrthelocalitydctails. 

Taxonomy 

Caloplaca ards (Podt & Vctda) Arup 
AdctailcddcsniptionisprovidcdbyVondrakctal.(2009) 

Sl'H:J" SN u .u11Nsn,Gil"l'<t111: Center, Ayvasi l 1,lace,.sea .shore, •I0"55'JrN,38"18'45"F., 

JO m. 25 May 2006. on mortar, det. H. Sipman. (Kmah~lu 1529). 

Thallus yellowish. Apothecia 0.1- 0.8 mm d iam., rare; thalline exciplc yellow; 
disc orange. Ascosporcs ellipsoid, I 0- l 4 µm x 5-6.5; septum 1-5 wide. Thall us 
K-tviolct,C-, PD-. 

Recently recorded. as new to Turkey by Vondrak ct al. (2009) from Sinop 
pro,·ince. New to Gircsun province. 

Known also from Europe (Bulgaria, Italy, Nclhcrlan<ls, Slovakia, Spain) 
mainly growing on inland sun-exposed hard siliceous rocks, but also on pure 
limestone (Vondrak ct al. 2009). In Turkey it was collected from mortar. 

Culopluw limoniu Ni mis & Poelt 

DdailcJ J.:s.: riplions are prnviJe<l by VonJrnk d al. (2009) and Ni111is & .~1artdlos 
(2004). 

Sl'ECl"E" HA.\HNED: Girern n: Pi raziz, GOk~eali , ·i llage, 40°54'24"N, 38°0S'39"E, 422 

m,30Mar. 2006,onmortar.det.ll.Sipman.(Krna~oglul608). 

'Jhallus bright yellow. Apothecia 0.4-0.7 mm diam., numerous; thalline excipk 
yellow; disc orange. Ascospores ellipsoid, 12- 15 µm x 5.5-8; septum 5- 6.5 
wide. Thallus K-,. viold, C-, PD- . 

Recent ly recorded as new to Turkey by Vondrak et al. (2009) from <;:anakkale 
and Sinop provinces. New to Gircsun province. 

Known also from Bulgaria,Croatia,Czcch Repuhlic,Georgia, ltaly, Morocco, 
Romania, Russia, Ukraine. ll mainly grows on coastal cakart.>ous rocks or base
rich, hard siliceous cliffs in dry sun exposed to shaded and damp situations, but 
also on twigs of maritime shrubs or on mosses and soi l. It is also known from 
inland localities (Vondrak ct al. 2009). In Turkey it was collected only from 

Dactylosporagla11co111arioidcs (' tl1ck.) Hafollncr 
Adetaileddescriptionisprovided byHafollner(l979). 

SncJ"EN EXA"l:-<W: Giresun: Dcreli , Karagol mountains, 40°35'S l"N. 38°\0')0"E, 
30SOm.29Jul. 2U07,on0<11rol<'Cl1iasp.onsoil.det.H.Sipman,(Krnahoglu l S9JJ 
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Apothccia black, scattered on the thallus surface of the host; disc 0.1 - 0.5 mm 
diam., mostly flat, with thick margin, (0.2- 0.4 mm diam.). l'araphyscs septate, 
l.3-2 µm thick. Ascosporcs dark brown , 1-3 septate. 12.5-20 x 5-7.5 µm. 

New to 'J'urkcy. "J his lichcnicolous species known also from America and J{ussia 
growing on Ochrolecl,;a 11psaliensis (mostly thallus, occasionally apothecia), 
an<l on Megaspom 1un1wsu (apothcda, thallus) (Hafcllner 1979, Zhurbcnko 
2001). In Turkey, it was collected on thallus of cpigcic Oclirolec/11(1 sp. on 
exposed mountain ridges. 

Lecania polycycla (An1.i) Lettau 
Dclailcddc,;,;;riptionsarcprovidcdbyCN,\l.f·l(2009)an<lMayrhofor(l988) 

SP6CIM 6N u::.um•1m: Sanmm. Ayv~c,k, near Sua!u(lurlu dam, 4l°04"40"N, 36°40"J3"E, 
50m.22 ]ul.2006.onmor1ar.dc1. H.Sip111an .(K111ahoglu 1797) 

lhallus granular or r imose to areolate, olive-brown. Apothecia abundant, 0.3-
0 .9 mm in diam; disc flat lo slii;htly convex, brownish; margin whitish -gray. 
Hymeni um 40- 50 µm. Ascosporcs ellipsoid, 0- 1 septate, 9-1 2.Sx 3- 5 µm. 
'Thallus C-, K- , PD-. 

New to Turkey. Widespread in Europe, Africa and North America growing on 
calcareous rocks and rarely on acidic rocks (CNALH 2009, Mayrhofcr 1988). In 
Turkey it was only collected from mortar in sun exposed area. 

Lectmora tliysanoplwra R.C. Harris 
Detailed <lescriptionsareprovidcdby Brodoetal. (20CH). Harris et al. (2000), and 

Kowa.le"·ska & Kukwa (2003) 

Sl"[CIM6NS [XAMINED: Gircsun: Kc~p d istrict, Gc~i! villai:;e. 4()o4t,"l3"N. 38•32"48"E, 
720 m, 25 Aug. 2004, on C.oryl,.s .,p., de!. Tor Tonsh<!rg, (K,nahof!lu 1794) . Gircs, m: SW 
ofcitycentre.Boztekkevillage.40"S5"05"N,38°l8.3l"E,8m, lOApr.2010,onCorylr,.< 

sp .. Jc1. Torfonsbcrg.(K111ahoglu 1795). 

'Thallus thin, green-yellow, lcprose, continuous o r patchy. Apothecia not 
observed. Fibrous prothallus conspicuous at the thallus margins. Thallus K-t
ydlow, KC-t- dt:ep ydlow, C-, PD- , 

New to Turkey. Known also from North America and many European Countries 
m<1inly growing on trunks of deciduous trees, especially Acr.r socclwrum and 
'fl111jt1 occidentalis, but also on Pop11l11s, Tilia, or even on shaded siliceous 
rocks, in shaded or partly shaded forest (Brodo ct al. 2001, Harris ct al. 2000, 
Kowalcwska & Kuh,a 2003). In Turkey it was collected from Cory/us sp. in 
partly shaded and <lamp hazelnut gardens. 

Melanclia substygia (RJ.SJnen) Essl. 

Dctaileddcscriptions(as,'olefone/i,i/ominii)areprovidedbyBrodoctal.(200l)and 
CNALH(2009). 
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SP6C JM 6N Ell:AMl!< W : Ttalnon: Ara ki,, l'/ea r !he Uzuntarla . 40°39'47"N 40"'2"49"E. 

2390,22Aug.2005.onmoss.Jct. l-l . Sip111an.(K111al1oglul4i8). 

'Thallus dark brown to black; lobes llat to weakly convex, 1- 2.5 mm wide, 
pscudocyphcllae lamina\, whitish to dark. Apothe.::ia not observed. Medulla 
C+ rrd, KC+ rrd, PD-, K-. 

In Turkey Mda11dia .mb$tygia was previously rc.::orded from Er7.urum province 
(Yaz1c1 & Asl.m 2000). New lo Trabzon pro\·ince. 

Known also from Europe, North America, North Africa and Asia growing 
on non-cakareous rocks, usually in open, dry sites and also in forested regions 
(Brodo ct al. 2001, CNALH 2009). ln "J'urkcy it was collected from on mosses in 
exposcdarcasathighelcvation. 

Mycobilimbia berengeria11a (A. Massa!.) Hafollner & V. Wirth 
Detailed descriptions (as licidea baengafrma ) arc provided by CNALI-I (2009). 

Purvis<.'lal.(1992) , andlhomson(i997) 

S1'6CIM6N EXAM IN6D: Giresun , Dcreli. KaragOI n:,ountai$, 40°35"5 ]" !\", 311° 10"30" E, 
3()5() m. 29 Jul. 2007, on turf, dd. H. Sip man , {Kmal,oglu l s<,14). 

Thallus thick, white-grey, with granular warts 0.1 - 0.2 mm diam. Apothecia 
0.3-1.2 mm diam.; disc flat or weakly convex, brownish- black. Hymcnium 
55-65 fllTI tall. Ascospores ellipsoid, 9- 17 x 4-5.5 f.1111. 'Thallus C- , K- , KC- , 
PD-. 

In Turkey previously recorded from Giimii~hane (Yazic, & Aslan 2000) New to 
Gircsun pruvincc. 

Known also from North America, England and Scotland growing on mosses 
over soil and on ± cakareous rocks or on exposed turf of mountain ridges or 
summits (CNALH 2009, Purvis ct al. 1992, ' lhomson 1997). Jn Turkey it was 
only collected from turf al high elevation. 

Strigula stig11111tella (Mh.) R.C. Harris 
Deta iled descriptions arc provided by CNALH (2009), Purvis ct al. (1992), and 

Brodo(2001). 

SrECIMEN EXA'1J,,-LD: Giresun : Dcrdi, TcpckOknarh village, 40"47"211"N, 38"26"4-l "E. 

6U5 m. 14. Apr. 2005. on Ulrpmus $p., conf.1-1. Si pm~n. (Km~hogJu 1622) 

'Thallus whitish-grey, very thin. Perithccia black, semi-immersed, 0.2- 0.5 mm 
diam. Ascospores 25- 36 x 5-7.5 µm , 6- 7 septate, fusiform. Thallus C-, K- , 

KC-, PD- . 

New to Turkey. Known also from the Europe, America and Canada growing on 
the bark of old broad-leaved trees, or over mosses on tree bases (Purvis et al. 
1992). In Turkey it was only collected from on trunk ofCarpim1s sp. in entrance 
of shaded forest. 
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Al>stra,t - Coccostromopsi, palmicola on li•in~ lca\'CS of B11ti" y,,tay (Arec11Uae) 

isreportedforthefirsltimcfromArgc,nt ina. Thi,fungusi,brie1ly des.ribedand 
illu,;lrnll..J. S<>mt'ph)·togrogra phicalandph)·thopalhologicala,p,,clsarcdi,rn""'J. 

Ke)' worJs - Ascom)".'ota. endange1td palm, !'l,y/1,u/,om/es, l~r spots 

Introduction 

According to Hyde & Cannon ( 1999) the genus Coccosrromopsis (1'/1yllllclwmles, 
Phyllaclwrnceae) was reintroduced for species on palms and bamboos having 
pulvim1lc, gelatinous, slromata with a yellowish sheen when young anJ 
strongly erumpent when mature, and with hyaline to yellow-brown or brown 
ascosporcs when mature. In respect to geographic distribution, species of 
Coccostromop~is are found wherever their palm hosts occur, i.e. mostly in 
tropical and subtropical regions (Blomberry & Rodd 1982). Coccostromopsis 
..:urren1ly ..:omprises five spe..:ics. Hyde & Cannon (1999) provided a key to 
three of them, namely C. diplorhemii (of which the type species, C. p11/migem1, is 
a synonym), C. cl111maedore11e, and C. p11/micola. These three species have been 
recorded from various countries of Central and South America. One addi tional 
species, C. bambusae (Sawada 1959). occurs on bamboo in China. Species 
of Coc,:;o.stromP/1.~is arc considered tar spot fungi, bccaw,e of the signifi..:ant 
blackening of the surface layers of their ascomata (Hyde & Cannon 1999). The 
number of fungi associated with diseases of palm \caves is comparatively low, 
perhaps a reflection of the tough t issues of palms (Hyde & Cannon 1999). In 
Aust ralia, Frohlich ( 1993) identified 27 species associated with 14 palm species. 
Recently Capdet & Romero (2010) summarized previous information about 
fungi of p.ilms .ind thci r occurrence in Argentina. 
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The purpose of this article is to communicate the presence of Coccostromopsis 
palmicola on living leaves of Bulfri yatay (Mart.) lkcc. (Ar.,-rncem•) and to 

determine whether C pnlmiwla occurs on other palm species in Argentina. 

Materials and methods 

Tbesamplingarcascompriscdpartsoftwonationalparks:JguaiUinMisionesProvincc 
andEIPalmarinEntrcRiosProvincc(Fig. l) . 

lguaZli National Park covcr5 an area of 67.620 hcdarcs (25°41'5. 54°]8'W; APN 
2008). This park is included in the "Paranaensc province' (Cabrero & Willink 1980) 
oftheArgentinephytogeographical regions. "lhedimuteissubtropicalwithoutadry 
season. Annual rainfall averages vary between 16<Xl mm and 2000 mm and the annual 
average temperature is 200C. The vegetation is subtropical fon.>st and represents the 
highcstanimalandplantbiodiversityinthecountry(Dirccci6ndeBosqucs2003).·rhc 
two palms studied in this area were Ewerpe edulis Mart. and Syagrus ro,mmzoffiana 
(Cham.) Glassman. El Palmar National Park, covers an area ofS,500 hectares (31°55'5, 
511°],fW) and was estahlishcd in 1965 with the aim oi preserving Hutia yatay, an 
endangcrc<l spt.X:ics(Chdw1. 1994). Tl is indmlcd in lhc /lrgcntincphytogcographirnl 
region calkd "Espinal prnvinc.:" (Cabrcrn & W.llink 1980). llic dim~lc is warm and 
humid in the nOJ1h, and temperate a11d dry in the west and ~outh. Rainfall ranges from 
400 mm to 1500 mm, mainly in spring and summer (Dirccci6n de Bosques 2003). "The 
vcgctationincludess.avannawithpalms,shrubsandgalkryforestalongthc Uruguay 
River and grasslands. Butia yatay, the only palm present in the Park, has an endemic 
distribution in southern South America occurring in Argentina, Brazil, Paraguay and 
Uruguay. 

Intensive collecting was conducted inElPalmarNational Parkoverthepastthrec 
ycars(2007-2009).Livingkavesofpalmwerccollectedindiffcrentseasons. Thematerial 
wasair-dried.Microscopiccharactcrswereobscrvedinvivousinglightmicroscopy. 
Sizes of all the structures were based on 20 measurements. Drawings were made with a 
camera luc:ida. Photographs were taken with a Sony Digital camera. "The specimens arc 
<lcpositcdinthcR,\FCfungalrcfcrcncecollcctillrl(Holmgrendal.1990) 

Results 

No specimens were found on Euterpe edulis or Syagrus romtmzojjimw in Iguazll 

National Park. In contrast, most of the leaf pinnae of the palms trees observed 
of Butia yatay in the El Palmar National Park, Entrc Rios, had many stromata 

alongthelcngthofthelcaflct. 

FIGS l-8. l. Sampling sites. l . Stromataon pinna of Butia )'('lay; sca le bar "' JO mm. 3. Longi tudinal 
sectionthrooghapcrithecialascoma;scalcbar :c 40f1m.4.Pcridiumcell,withMunkpores:scalc 
bar • JO flnl . 5. Young strorna on host surfocc: sen.le bar • 0.25 mm. 6. Tdcomorphic stronia on 
Jcaf;arrowpoiotstobl.ack ascosporema .. ;scalebar ,. Q.25mm.7.S1rornawi1hconidioma;arrow 
points to caramel brown conidial mass wi th ccrebrifonn up«t: scale bar - 05 mm.8. Stroma with 
hyperparasiticcooidioma;arrowpointslo!ranslucentwhitecirrus:scalebar • lmm. 
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Coccostro111opsis palmicola (Speg.) K.l). Hyde & P.F. Cannon, 
Mycol.Pap.175: 67,1999. f lGS. 2 - 14 

•A1,.;rsW<1/diapalmiwlaSpeg .. Anal.Soc.,ient.argent. l9:217. ll!S5.TypeLPS277! 

AL>DITIONAL SVNONVMY: see M)•<k & Cannon (1999) 

STIWMATA 1.8-2.7 mm long, 1- 1.6 mm wide, on living leaves, distributed 
along the veins, primarily on adaxial surface but also present on abaxial surface, 
with a sulphur-yellow patina when young, usually hemispherical or elongated, 
erumpent, vcrrucose, opaque black with shiny black areas formed by ascospore 
mass when mature. Cells of the stroma with Munk pores. 

TE!.EOMORP!f. Asc1cylindric-clavatc,apex truncatc,8-sporcd, 120- 155 x 16- 25 
1-1m, long-stalked, 35-45 flm long. AscosPORES 25- 28 x 8- 11 1-1m, arranged 
multiseriately, guuulate, ascptate, fusiform -ellipsoidal, mid brown, surrounded 
by a mucilaginous sheath. ANAMORPU. CoNJDIOMATA formed loculcs in upper 
part of stroma, irregularly shaped. CoNJDIOGENOUS CELLS in cluster on short 
branched conidiophores, cylindrical, cnteroblastic. CoNTDTA 14- 31 x 1- 2 µm, 
filiform, round towards both ends, often curved, aseptate, smooth, hyalines. 
Some of the stromata arc parasitized by an anamorph producing conidiomata 
inside the stroma with a white cirrus consisting of fusiform to tbbclliform 
conidia,9- 14 x 2- 3 µm . 

MAnRIAL EXAl>ll!<liO - ARGENTI NA. £!-ORE Rios, DPTO. Co16s: EL PALMA~ 

NA'l'l0'1AL PAKK. evi l. Cdl.>rnl. D., l~llll<Jrlc. L & Pcrciri, S. 22.11.2007 (BAFC 51782) , 
22.11.2007 (BAFC 51783); 23.11.2007 (BAFC 51784): 24.Il.2007 (BAFC 51780); coll 
C~pdet, M. & Romero, A.I. 22.IV.2008 (BAFC 51779): 23.l\'.2008 (BAFC 51778); 
24.IV.2008 (BAFC 51777): 18.Vlll.2008 (BAFC 51785); 20.Vlll.2008 (BAFC 51785); 
02.IL2009(BAFC51781). 

NOTES: "fhis is the first record of Coccostromop5is p(l/micofo on Butia y(lf(ly from 
Argentina. Spegazzini ( 1885) originally described this fungus on leaves of /Jutia 

y11t11y from Paraguay. Later ViCgas (1944) reported it from Brazil on leaves of 
Allago111.:rn rmmaria (Gomes) Kunlzc. Al1h,,ugh the colk-c1it>11s from Paraguay 
and Brazil were collected in springtime, we have found it during all the seasons, 
although the summer collections were in the best condition. Of the 50 Butia 
y11t11y trees observed in different parts of the park, all were infected with 
C.palmico/a. 

Knowing that the fungus occurs in Brazil on other palm species, we also 
looked in lguazU National Park close to the boundary with Brazil. B11ti<1 yt1My 

is not present in i\tisiones province (Cabral & Castro 2007), but we examined 
two p.:ilms: Euterpe edulis and Syagms rommrzoffia1111 that grow in Brazil and 
Paraguay (Cabral & Castro 2007). Coccostromop$iS fxdmicofo was not found 
on these hosts. ] low can we explain its presence in Paraguay and Argentina 

~IGS 9- 11. 9 - 1 L Asci; arrow indicates apex detail&; scale bars - 10 ~m. 12- 13. Ascospore;; $Cale 
ha,. = 5 11m. l •I.C.eneraloutline.sof1hedifferen1rnorpholngiesfoundonpinoaeofR,.1it,yaray 
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in El Palmar National Park? As observed in l' IG. l, in Argentina there arc two 
main riverine systems: the Uruguay riverine system and the Paraguay-l'aranil. 
riverine system, which is a 3400 km long natural corridor through various 
ecosystems (tropic<1I rain fon:sl, savannas, s1eppes and brushl<1nds) belween 
16 and 34° of south latitude (Neiff et al. 2005). ·The Uruguay system connects 
Brazil-Misioncs to Entre Rios provinces. The National Park of Ent re Rios is on 
the UrUt,>uay side of the river side cast of the province while the Parana River is 
on the west side of the province. Therefore, the fact that Paraguay is connected 
through the lJ...uam\ Riv1:r wi1h the Enlrc Rius provin ce cxpl<1ins the presence or 
C.palmicolt, in both sites. 

We cannot answer the question why C. palmicola is not in Misiones 
province, whi.:h shares the dimate and most of the flora with Brazil and 
Paraguay. Although we did not find C. palmi.::ola on Euterpe edulis and Sy,i,grns 
romimwffimw, we cannot say that the fungus is hos1 specific nn Butia yo/oy 
bc.:ause in Brazil it is found on Allagoprem 11renarfr1 (ViCgas 1944). 

In our results we mentioned above that the stromata were parasitized by 
another anamorph. In his revision of Pl1ylladwmceac, Cannon ( 1991) noted 
that members of this family are among the most heavily parasitizcd fungi. 
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,\l>stract - Type stud ies r,.'\-eal that R«J,./vmya; rv;wi,., is compccific with 
Hyplwckrma cremeoalbum (Ila.,idiomyro1a,Polyporales). Embcdd..J, fusoid cystid ia and 
haploh)'phidia are cr i1ical d iagnostic features of H. memeoo!br,m. Known from Europe, 
UnitedState,,Argcntina.andNewZealand,itsprefcrred,ub,tra1c i,decorticatedat1<l 
decayed gynmospem1ous wood, especially Pie ea, but the species alro occurs on woody 

Key words - Cor/icja«:"<' scnsu lato, C,,,-ti,ium cremeoollmm, phkbioid dadc, 
taxonomy 

Introduction 

Hyplwdermn Wallr. is a genus of ubiquitous corticioid homobasidiomycetes 
with about JOO species reported worldwide (Parmasto ct al. 2004). An old 
hut vaguely drcumscrihed genus, recent molecular studies demonstrate that 
Hyplwderma is polyphylctic with most species distributed in two cladcs - the 
Hymenoclwerales and the Polypomles (Langer 2001; Larsson 2007; Larsson 
ct al. 2001) . Ulrsson (2007) rcsurre,ted the genus Pe11iopltorella P. Karst. 
to accommodate most of the Hyplloderma species in the Hymenodwetales. 
l lyplwderma scnsustricto, in the Polypomles, consists of species with resupina\e, 
effuse basidforncs, monornitk hyphal systems of damped hyphac, often wi1h 
leptocystidia or other types of cystidia, suburniform to subcylindrical basidia 
with four stcrigmata, and thin-walled, smooth basidiospores that range from 
cylindrical to subglobosc (Larsson 2007). 

Radu/omyces roseolus (Parmasto 1968), known only from the type from 
Georgia in easkrn Europe, is morphologic.illy similar to f·fyphodemw 
cremeoalbum. In this study, type specimens of Corricium creme0l1 /b11m and 
R. ro~eolus were examined and determined to be conspecific. "fhe types arc 



100 ... Nabsone 

described, illustrated, and compared, and a description of H. cremeolllbum is 
provided. 

Materials and methods 

Thin, freehand sections or scrapings from the basidiomes were mounted in a Mcli.cr's 
reagent (Kirk et al . 2008) or 1% {weight/volume) aqueous phloxinc and 1% (w/v) 
aqueous potassium hydroxide. Drawings were made with a camera Jucida attachment 
on an Olympus BH2 compound microscope. Q values were obtained from dividing 
averagcbasidiosporekngth bywidth(Kirketal.2008). Basidiosporcsarcoftcnscarcc 
inspccimens,thusQvalucsbascdonless thanJObasidiosporcsarcapproximateand 
indicated with an asterisk('). Color names are from Korncrnp & Wanscher (1978), 
and hcrbarium designations follow that of Index Herbariornm (Thicrs, continnously 
upda1ed) 

The term ~lwpluhyphidia" refers tu the simple, unbranched, unmudified hyplml ends 
dcvclop,.,dinthchymenium(Donk\961).:\lthoughlittleused. thislermisuscfulto 
distinguishamongthevarioustypesofhyphidiaproducedincorticioidfungi 

Taxonomy 

Type species descriptions 

Rad11/0111yces roseo/11s Parmasto, Consp. syst. cortic. p. 222. 1968. fm. 1 

1-loLOTYrE: RPSS. Grorgica: Hulo in pia-,,to, A LT. 1300 M ., ad c~udicem Piceae orientalis 
prolap>um,7 0ctubcrl963,E.Par111a,1u(TAA 16811). 

BASIDIOME resupinate, effuse, colonies irregular, up to 8 x 6 mm, thin, up to 
100 fllll thi..:k, suhccrn..:eous to submcmbrarmus. HYMENIAI. SURFA C E smooth, 
pruinose, yellowish white (1A2), orange white [5A(2-3)], or greyish orange 
(5B3). MARGIN thinning out, pruinose, concolorous with hymenial surface 
or white to off-white. li\'PllAL SYSTEM monomitic with clamped generative 
hyphae. SuB1c u LUM indistinct, up to 30 µm thick; subicular hyphac 3.5- 5.5 
flm diam, clamped, moderately branched, walls thin, hyalim:, smooth. 
SuBHY M ENJUM up to 30 fJm thick,a dense.compact tissue; subhymenial hyphae 
similar to subicular hyphae. liYMEN IUM up to 50 flm thick, a dense palisade of 
haplohyphidia, cystidia, and basidia. liAl'LOHYl'HIDIA embedded, numerous, 
cylindrical, taperi ng slightly toward apex, (13- )23- 40 x 3- 1 flm, damped at 
base, simple, unbranched, walls thin, hyaline, smooth. CYSTIDIA embedded, 
inconspicuous,dav:.ile lo bro.id]}' fusiform wi th .in ob1use :.ipex, 17-22 x 5.5- 7.5 
flm, clamped at base, walls thin, hyaline, smooth. BASIDIA davate, 28-45(-55) 
x 6.5-8(-9) flm, clamped al base, walls thin, hyaline, smooth; 1-sterigmate. 
BAsrniosroRF.s cylindrical, (9.3- ) 10-12(- 13) x 5- 6 flm, average of 16 spores 
10.9 ± 1.0 x 5.6 ± 0.3 fl m, Q = 1.9', with oil-like globules, walls thin, hyaline, 
smooth, acy:.inophilous, no( n.,,i..:ting in Mdzer's reagent. 
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COMMENTS - In the type, the well-decayed wood is broken up into fragments 
that support even smaller fragments of the basidiome. On one fragment is a 
brown-colored basidiome, which represents a Tomwtelfo species, probably 
T s1if1/ilocino (Ellis & Holw.) Wake[ Observations of the 1ype correlah: closely 
to the protologue except for minor differences. For example, the basidiospores 
observed were slightly smaller than originally cited -10-11(-15) x 5.5-6.5 
(- 7) µm - and yellow resinous materials in the hymenium and subiculum 
described in the protologue were not observed. In addition, the hymenium 
color is described as "incarmdo- r,,scum, nonnumquam crcmeo coloralunt, hul 
pink-colored hymenia were not observed in the type material, possibly because 
the pink color of fresh specimens fades to cream in dried material. Although 
the presence of haplohyphidia probably led to the placement of this taxon in 
Rad11lomyces, most N(ld11lomyce$ species ha~·e thicku, robust basidiomes with 
distin ct tubercules or spines. ln a note included in the 1ypeenvclope, B. Duh cm 
noted a similarity of R. roseolus with H. cremeoa/bum and suggested that they 
wercconspecific. 

Cortici111 11 crcmcoQ/b11111 llohn. &Litsch .. Wicsncr-fcstKhriftp.63.1908 f1G.1. 

lfoLOT\"P~: (AUSTM U) Wiener Wald, am Sa11dberg bei Preflbaum. auf morschem 
Nadclholt, 20clobcrl90l.H0hnel00,68'/(flf00258'139). 

Bi\SIDIOME rcsupinate, widely effuse, thin, up to 75 µm thick, subceraceous to 
membranous. liYMENIAL SURFACE disconti nuous, MllOo1h lo sligh1ly uneven 
with barely differentiated warts, pruinose to porulose, yellowish white (4A2) to 
greyish yellow (183). M ARGIN indistinct, thinning out, pruinose, concolorous 
with hymenial surface. liYPIIAL SYSTEM monomitic with clamped generative 
hyphae. SUBICULUM up to 40 µm thick, composed of partially agglutinated 
hyphae arranged perpendicular to substrate; subicular byphae 5- 7 µm diam, 
damped, moderately branched, walls thin, hyaline, smooth . Su11HYMENIUM 

indistinct. HYMENIUM up to 40 µm thick, a dense palisade of haplohyphidia, 
cystidia, and basidia. liAPLOHYPHIDIA embedded, scattered, cylindrical 
or tapering slightly toward apex, 23-25 x 5 µm, clamped at base, simple, 
unbranched, walls thin, h>•aline, smooth. CYSTIDIA embedded, scattered, 
broadly fusoiJ lo ovoid, 16-2 1 x 6-8.5 µm, damped al base, walls thin, hyaline, 
smooth. BASIDIA more or less cylindrical with slight, irregular constrictions or 
davatc, 30- 55 x (6.5- )8- 10 µm, damped at base, walls thin, hyaline, smooth; 
4-sterigmate. BASIDIOSPORES broadly cylindrical (9.5-) 10- 12(- 13) x 6-7 µm, 
average of20 spores 11.5 ± 0.8 x 6.3 ± 0.3 µm, Q = 1.s~, with oil-like globules, 
walls thin, hydline, smooth, d.:y.mophilous, not reacting in Mdzcr's redgent. 

COMMENTS - The type of C c~meoalbum is in good condition. The 
prulologuc, however, docs nol mention the pn:sence of haplohyphidi<1 or fusoid 
cystidia. Basidiospore length, given in the protologue as 10- 14 x 5.5-6.5 µm, 
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is slightly longer than observed Except for these differences, the type docs not 
dc\'iatc significantly from the protologuc. Litschaucr's specimen, mislabeled as 
holotype in Eriksson & Ryvardcn ( 1975, p.164). differs from the holotype at Fl I 
in lacking cystidia. Haplohyphidia arc illus1rated but interpre1ed as immalure 
basidia. 

No significant discrepancies were observed between the types of R. roseolus 
and C. cremeoalbum. Jn fact, the morphological similarities are O\'erwhclming, 
and one can only conclude that these taxa arc conspccific. An additional 25 
hcrbarium specimens of N. crtmeo1db11rn were studied lo provide lhecxp.indcd 
and inclusi\'e description below. 

Species description 

Hyplwdc rma crc111coalbm 11 (HOhn. & Litsch.) Jlilich , Pcrsoonia 8(1): 80. 1974. 
FIG . .J 

• Corticiw11 cremeoa/1,,,m HOhn. & Lit,d1., Wi<."lncr-Fc,t,chrift p. 63. 1908. 

• Rad,.km,y<esros,,-o/11,PJrmas10,Consp.sys1.cortic.p.222.l%8. 

•Orowrtfri"'" roseol11m (Parmas1o) Jii lich & Stair<'"', Verh. Kon. 
l\...-l.Akad.Wetensch., Afd.Xatuurk. 11 74:72. 1980 

BMrnrO ME n:supinatc, widely effuse. thin, up to 200 µm thick, subcc raccu us 
to membranous. HYMENtAL SURFACE smooth to slightly uneven, sometimes 
verruculose, up to 3 warts per mm, sometimes discontinuous, porulose to 
pruinose or subfelty, yellowish white [(2-4)A21, dull yellow [31DI, pale yellow 
[4A21 , orange white [5A(2-3)]. yellowish grey [4B2]. greyish yellow [(4-5)83]. 
pale orange [5A3], or greyish orange [(5- 6)B3], warts occasionally discolored 
brown. MARG IN thinning out,indistinct,pruinose. HYPH A LSYSTEM monomitic 
with nodose-septate generat ive hyphae. SUBICULUM up to 150 µm thick, a 
moderately dense tissue of partially agglutinated ascending hyphac and coarse, 
hyaline crystal dusters; subicular hyphae 3.5- 7 µm diam, occasionally inflated 
up to 11 1-1m diam at nodes. clamped, moderate ly to frequently branch ed, walls 
thin, hyalim:, smooth. Su l!H YMENIUM indistinct, up to 30 pm thkk,a modi:rntcly 
dense tissue of partially agglutinated, short-celled hyphae; subhymcnial hyphae 
4- 8 µm diam, damped, frequent ly branched, walls thin, hyaline, smooth. 
HY M ENIU M up to 50 µm thick, a dense palisade of haplohyphidia, cystidia 
and basidia. IIAPLOt1YPIHDIA scattered to numerous. cylindrical or tapering 
slightly toward apex, (16-)22-35(-48) x 3-6 µm, damped al base, simple, 
rarely branched, walls thin, hyaline, smooth. CYSTIDIA enclosed, scattered, 
broadly fusoid to ovoid, rarely globose, 11- 28 x 6- 14 µm, clamped at base, 
walls thin, hy.ilinc, smooth. BASIDIA clavatc, suburniform to subcylindrical 
with slight, irregular constrictions, (23- )30- 55 x 6.5- 10.5 µm, clamped at base, 
walls 1h in, hyaline, smoolh; 4-stcrigmate. BASID!OSPOII.ES broadly cylindrical to 
cylindrical, (9.5-)10- 11(-17) x 5- 7(- 8) µm, average size 11 .6- 13.4 x 5.5- 6.6 
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F1G. J. \'crrucuk,:;e basidiomc ;urface of flyp/w,,/~,...,. cr~m...,../b11rn (KHL4100). Bar = 1 ,mu 

µm, Q • 2~-2.1, often containing oil-like globules, occasionally germinating, 
walls thin, hyaline, smooth, acyanophilous, not reacting in Mclzer's reagent. 

IIAlllTAT - Well-decayed wood and bark of gymnosperms, especially Picrn , 
.in<lllngiospcrms. 

DrsTRlBUTION - Argcnlina, Aus1ri.i, Finhm<l (Ko1irant.i & Lllrssun 1989), 
France, Georgia, Germany (Grosse-Brauckmann 1990), Italy, New Zealand, 
Norway, Romania, Spain (Hjortstam et al. 1981, Telleria 1990), Sweden, 
Switzerland, ·rurkey, United States (Washington). 

HoLOTPESPECIME SEXA~IJN D- Rtul,I :,,roswh,andC,,rt' ",im£rem 1bum 
- seeaOO\"e. 

R~PRU£"TATlVE SPECIME....-s EXAM[:,;Eo - ARGF.NTISA . DEl'ARTA~I E"TO CHUBUT: 

Languii'l,-o. Lago Guacho. un (Wt'U·dt'rn)·,..J) Notlwfagu, pumilio (Pucpp. & Endl.) 
f..:rasscr, 18 Apri l 1997. A Grcslcbin 807; Tierra dd Fucgo. DEl'AMTAM£"-ro Us11UAIA: 

htanica El Valdez. on (weU-d~Ca)"td) N.pumilio, 04-05 March 1996. A. Gr~slebin 225 
~nJ 354. ,\unM I A. S.lzburg, HvhcTaucrn. Taxc11Nch.1200 m s.,n •. on Pi,.,,, ~bi.:s(L) 
1-1. Karst .. 13 July l99i, W. Diimon, RP96/2S7E (Herb. Dimon): Kalkalpcn, GollinK, 
Js«l- J600ms.m. ,onP.abi~,, lOAugust l99i, W Dlimon,RP96/257G(Herb.D3mon) 
l'1t.o:,;c~. ForH Jc Fvnlaincbleau, Gorge aux Loup,, paru,lla 527. on Ji,uyt'<I trunk vf 
Fa,1:1,s ,y/vatfra I.., 31 October 2006, E. Martini 9490 (Herb. Martini). lt,d y. RiS<Cr\11 di 



flyplwdermacremOO(l/l,"mandR(l(/11/omyce, rruc0fo, ... 105 

Scs~o Fmino (FC). no m. on Abie. allxz Mill., JO O.::tober 1991. A. Bemi"hia 5651 
(liUBO). Ntw ZEALASD. Bay of Plenty. Tc Waiili. on decaying wood (bark) . 17 May 
2006, B.C. Paulus and P.R. Johnston, BCP36"/Q, PDD891 I I (PDD). No11wAv. Hedmark, 
U\ten , Gi1vola , on well-dec~yed . decorticated Piu a log , ll S..ptem!J<,r 19!16, K.-H 
Larsson 6508, GB/773, GB0052597 (GB). Ro.\lAS IA. Neann. Mona,try Sihastr ia, in 
Ftagm fon>Sl, on demycd. de.orticate Fagus log, 17 0~1ober 1985, N. HaUenberg 9216, 

GB/549, G80052600(GB). Swrnts. DALARSA: Siima Parish, Fulu~~IIN at Gijj~n,dose 
t0Fal11n,on(dccor1icate.decay,;:d)Pic,:u~bj"" lOS..1>te111ber2004,K.-l·I . Lar:1S01112./0-I. 
GB005260 I (GB): Lrc~S ELI LA l'rMA R K: Sorsele Parish, Granniis, Viistro Lairobikkcn, on 

tim!J<,r at abandoned .saw mill , 28 August 1983, K.-H. Larsson 4110, GB885 , GB0052598 

(GB); Lrdsele Lappmark Kirje.sllandd, Vittertj. in alpine Piuu-De1ula forest.on stem of 
Bm,/a, 16Augus1 1982, K. -H. Larsson 2677. GB-J56, GB0052766 (Gil). SWIT1.ERI.A1't>. 

(TFSSIN) Ma lvaglia, nn decayed coniferous wood, 19 September 19117, F. Mar1ini 1206 

(herb. Martini); (TESSIN) M~ridc, Bagno, on dca>)"Cd, decorticated Tiliu ,,mlut" Mill., 2 
June 2007, E. Mar1ini 983,1 (lierb. Martini) . TURK EY. Nii Anatol ia. Trabzon area, Sumela 
M,.nasiry,on(decortica te,decayed)Piaawond,20.::1oher 1989, N.Hallcnhergll .'i31!, 
GB2270. GD0052599 (GB) . UXITBD STA1'ES. WAstt lSGTo,; : Olympic Natio,1a l Forest . 
Quinault Resear~h Nationa l Arm, Plot 10-1 -A-5, on dec~red l'iua sitdumsis (llong.) 
Carriere Ing. 15 Octoher 1992, H.H. Burd.<all, Jr. and M. Bani k, Hfl/l/41126 (CFMR); 
PIOl lO- l-A-13.ontmkof P.,itdu:,,, is. 15 0.::tobcr 1992,ll.ll.BurdsaU.fr., /IIIDHS34 
(CFMR). 

COM M ENTS - Hyplwderma cremeoalb11m is characterized by thin, smooth 
to verruculose basidiomes, cylindrical basidiosporcs, haplohyphidia, and 
enclosed fusoid cystidia. Because the cystidia arc enclosed in the hymenium 
and haplocystidia arc barely differentiated, they arc easily overlooked. The 
dcscripliun .ind illuslrntions uf H. cremr.[){1fh11m in Eriksson & Ryv.irden (1975) 
does not include information on cystidia, and haplohyphidia arc interpreted 
as developing basidia. Halknbcrg ( l 991) found that haploid isolates of 
H. cremeoalb11m from Norway, Sweden, Turkey and Romania were partially or 
fullyeompatible. Although most frequently collected in Europe, l l. c~mecmlb11m 
is widt:1}' dislrihul<!d <1S evidence by collections from norlhw~-s1ern Unilcd 
States, southern Argentina (Greslebin 2002, Greslebin & Rajchenberg 2003), 
and New Zealand. 

'!here are three species of Hyplwderma morphologically similar to 
H. cremeoalbt1m. In Hyplwderm11 11emorale K.H. Larss. and H. incmsf(lfllln 
K.H. Lar:.s., the cylindrical basidiospores are slightly narrower (Q = 2.55 and 
2.57, respectively) than in H. cremeoalbum. Additionally, they produce large, 
cylindrical, embedded ,ystidia as well as capitate or subcapitate hymenial 
cystidia (Larsson 1998). Like H. cremeoalbum, H. sibiricum (Pannasto) J. Erikss. 
& A. Strid has haplohyphidia but significantly smaller basidia, 25- 35(- 40) x 
5- 7 µm, and basidiospores, 7- 8( - 9) x (4 - )4.5-5 µm (Eriksson & Rrvarden 
l975;Ginns 1982). 

Hyplwderm(I cremeo11lh111n was reported on Quercus ilex L from Sardinia, 
AB6632 (Bernicch i.:i et al. 2008); however, this specimen appears to be 



106 ... Nabsont 

H. ma/e11co11ii (,\fanj6n & G. Moreno) Manj6n et al. Jung (1987) cited two 
specimens of H. cremeo11/b11m from southeastern United States on Abies fmseri 
(Pursh) Poir. but neither is correctly identified. TENN 46846 is probably //. 
pilisetum (Burl) Libert a. In TENN 46975, lh c basidiosport'S \Ire nl!rrower th.in 
typical for H. cremeoalb11m; th is specimen appears to represent H. occidenrale 
(D.P. Rogers) Boidin & Gilles. From Arizona, Gilbertson & Bigelow (1998) 
reported H. cremeoalbum, RLG 16887,on Pseudotsuga menziesii (Mirb.) Franco, 
but this specimrn is Penioplwrella pmetermi~sa (P. Karst.) K.[ [. Larss. Gilbertson 
ct al. (2002) listed H. cremeua/hum from Moluka'i, Hawaii. on Euwlyplus 
robusta Sm. The specimen, RLG 22966, has numerous fusoid gloeocystidia and 
appears to be an undcscribed species with close affiliation to P. pmetermissa. 
"!he report of/·/. crcmcoalbum from the Leningrad region on Pop11/11s trcmula L. 
should be reconfirmed because cystidia and haplohyphidia were not observed 
(Zmi1rovich & Spirin 2002). Similarly, reports of H. cremeoa/lmm from Italy 
on C(1st111rea saliw, Mill. (Mayrhofer ct al. 2001) and from China (Maekawa & 
Zang 1995, Mackawa et al. 2002), need to be confirmed. 
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Al>strnCI - "J\,·o new species are added to thr 3l Alren,aria ~p;:ci~ known on plants 
ofAslcm.cae. lhcocwly dcscribedsp,:cic,areA.silyhifromSilyl"'"'"'"ri"'"'"'aod 
Alter,uzriasimmo,,si,fromSomh,,s,p. 

Kc")" worJ, - milk thistle, sow thistle 

Introduction 

'There arc 32 accepted Altenwriu spcciL'S known on plants of Aslemcem: 
(Simmons, 2007). Most of them (24) belong to the group of large-spored 
species characterized by relatively long conidia with filifonn beak. Usually 
they arc pathogenic and have strong host specialization. During the study of 
mycobiota of weeds and wild herbaceous plants we have obtained a few isolates 
of two new Altl'.mari11 specks on lcaws of milk ll1isllc and sow thist le. 1he 
leaves collected had a number of spots and abundant sporulation of Cercospora 
sp. on leaves of milk thist le and Septoria so11cl1ifolit1 Cooke on sow thist le. 
No Altermirfri conidia were found on these leaves until specimens were held 
in damp chambers. Monoconidial isolates were obtained from sporulation 
produced under damp-..:hamber ..:onditions. 

Materials and methods 

For morphological observations .::ultures were obtained under conditions 
closely approximate to those recommended by E.G. Simmons (1992, 2007). 
Monoconidial isolates were cultivated in Petr i dishes on potato-carrot agar 
(PCA) and V-4 (for l 1 medium: 150 ml juice mixture lbcct, celery, carrot, 
tomato 4:3:2: 1] and 20 g agar; Mikhailova cl al., 2002), wh ich is analogolL~ to 
V-8, at 2'1~C undu light/dark cycle (12/ 12 h) . Pn.-par.itions for microscopy 
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were made afkr 10- 12 days of growth. All strains arc kept in the All-Russian 
Institute of Plant Protection (St. Petersburg) and the All-Russian Collection of 
Microorganisms - VKM (Moscow). The dried leaves and dried cultures on PCA 
.ind V-4 of all slr.iins arc .ivail.iblc .it lhe hcrbarium of the 1ns1itulc - LEP. 

Taxonomic description 

Alternaria silybi Gannibal. sp. nov. FIG. I 
MvcoBA,,KMB518;0; 

E.x ,,./t.,,a ;,, "g"ro v .4 descript<l. Couidi<>;>lmm primaria ,olitaria. simpli,ia, ad,a 
50- 90(- 150) >< 5-0-5.5 1,m, ap,u dilmmo ad 6.0-7.0 1•rn. Coniilia wlitarfo; rorpo,s 
a,nitlio,wn iu ma1uri1aulm,g~angu.,tt ellip.<nitl~um v(/;o,h(;y/i,i,/ric"'n,S0- 90>< 1.5 - 22 
I'm, 5- lOrramwrMseptatum, l · lo11giMptarumill I - 4(- 5)Mgme11/istra11<"""'is, laew, 
dilute hnmneum, 1(- 2)·rastmturn. Ro,tmmfilame,,tosum, 70- 190 x 2.5- 3.511m, 1-4(- 5) 

'"'"""'™' so,ptatum. Habirario typi i,,fo/ii, vivi, Silybum maria"""'· R11ssia. Primor.,kiy 
kruy, Vlaili>rutok, UX.2006,!eg. l'l,. RGauuiba!. 

TYPF. - Ru<ia . Prim<>rskiy hay: Vladi,·o$tOk. Tn,dm"O('. F.xperimenlal and Industrial 

Fann'Fruitandl3crrylxpcrimenta1Slation'{43' ]8.t8'N, t32"06.SO'E).fromlcaflesion 
of milk thistle, Si/yb,,rn rnariam,m (Ll Gaert11. {Asterau,ae), l.lX.2006, rnll . Ph.B. 

GAnnihal. (Holol)l '"· LEP 12650 (dried V-4 agar culmre); li\'e ,train, MF-POS00\1 

(VKMF-4109)). 

ETYMOLOGY:fromth<'LitinSilybum,thc,hos1g<'nUS(milkt histle) 

DESCJl.!Pl'LON - On V-4 C ULTUII.ES arc dark olive-grey, later almost black, 
velvety; AERIAL MYCEUUM is very weak or absent; diameter of7-d old COLONIES 

is about 60 mm. On PCA COLONJES arc almost colorless with pale brown or 
olive shade; AERIAL MYC ELIUM is very weak or absent; diameter of 7-d old 
COLONIES is 25-35 mm. 

On V-4 agar PRIMARY CONIDIOPHORES usually arc solitary and uncrowded. 
·nicy arc simple with a sing,lc apical conidiog,t'nous locus or somdimcs wilh 
two loci; (35- )50-90(- 150) x 5.0-5.5 fJ-ffi swollen at the apex up to 6.0- 7.0 f.1-m. 
CoNIDIA are solitary. In old cultures occasionally they can form CHAINS of 2 
.:onidia. 

)UVENILE CONIDIA arc pale and wedge-shaped, long-narrow ellipsoid or 
subcylindric; usually they initiate production of a narrow-taper BEAK at a 
Vt'ry early slai;e of dcvdopmcnt. 1l1e BODY of mature .:onidia is long-ellipsoid, 
subcylin<lric or long-ovoid; usually pale olh•c brown, sometimes dark; 50-80 
x 15- 20(-22) f.1-m. Most conidial BODIES have (5-)7-IO TRANSVERSE SEPTA. 

LONGISEPTA may be absent or present as 1(- 2) in l - 3 transverse segments, 
occasionally in 4- 5 segments. The CONIDIAL BODY is slightly constri cted near 
the transverse scp1a. Sometimes CONTDIA have specific shape of composite 
cylinder due to blocks of 1-3 transverse segments that have conspicuously 
different width in comparison with neighbor segments. Conidia have one 
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Fm.l .Altmrari«,ilybi:conidiaandconidiophorc,ex holotype 
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BEAK, very rarely produce two beaks and/or apical and lateral SECOND.~RY 

CONJDIOPIWRES. filamentous BEAK length reaches into a range of 70- 130 
(-190) µm; beaks arc ca 3 µm wide throughout most of their length and have 1-4 
(- 6) lninsverse sep1a.1n most cases length oft he BEA KS is the S\!tne as length of 

conidial body or rather more; rarely the beak is two times lo nger. 
On PCA CONIDli\ arc negligibly bigger, 50-90 x 15-22 µm (body) + l00-190 

µm(bcak). 

STRAISS HAMISH) - RUSSI,\ . l'IUM.ORSK IY KRAY : Vladivostok, TrudovOl', 

F.xperimental and Industrial Farm 'F ruit and Berry Experimental Station'(43°18.l8'N. 
132"06.SO"E) from leaf lesion of milk 1histlc. l.lX.2006 (VKM F· 4109 and F·4l l8) 
P111:1101tSK IY KR~Y: Vladh·osiok, Botanical Ga r<lrn ·lnst il11l~ - from ltaflcsion of milk 
thistlc.6.IX.2006(VKMF-4ll7) 

COMMENTS - A. si/ybi is similar to A. prote-11ra E.G. Simmons, which was also 

found on Aste-race-,ie-. A. silybi differs by smaller maximal conidium body size, 
longer beak lengths, and smooth walls. 

Afternaria simmonsii Gannibal. sp. nov. 
MvcoB..:<KMB518504 

Exw/Juraiuagaru V,4,kscripta. Co11i<liop/Ju.-uprirna,ia ,olilaria, sirn/,lida, u,/ca. 

,J0-200 >< 5 - 6 I'"'• /mm,.ea. Cot1idia solitar-ia vd ;,. ,;a/e,ri, cm,idiomm hi11i. Corpr,s 

conidwn"~ lateGYOide11rn wl dlipsoide"rn,ad 5lJ- 9/J x 21- 3/J{- 36)1,m: 5- Hlratl.Sw,..... 
s.:pl«t11m,I - 3lo,,gi"'1,t«l11m,clarebr,11mrnm.C.midi«r0>lmt«,·derus1m1a,r0>1ru k,11J,'O 

a,J 100~31'"'· l - 2(-4)rrat1.SwrU"septara.Habitatiorypii11falii,vivisSoud,ussp.,Ru«ia, 
\'onmdi,kaya obla,t, Semilukskiy myo,,, sdo Vedr1g«. 20. V.2005, leg. /. I( Bil,ler. 

TnE - Russia. Voronezh,lraya obla,t: Semiluk,kiy rayon, selo Veduga, from Jeaflesio,1 
ofsowlhistlc,Sotidm,sp. (Aslerauae),2U.V.200S.coll.l.V.llildcr.(Holoinl(',LEl'l26Sl 
(dri~<l V-4 agar~u ll ur~); li,·e slrnin . MF·P02401 I (VKM F·41 IO)) . 

ETYMOLOGY: the epithd honours E mor~ G. Simmons. who has studied Alten,aria 

taxonomyforSOytars 

0ESCRJP l"lON - On V-4 CULTURES an: dark olive, lakr almost black, vdvdy; 
AERIAL MYCELIUM is sparse; diameter of 7-d old COLONIES is ca 65 mm. On 

PCA COLONIES arc pale brown o r light olive grey; AERIAL MYCE LIUM is \'cry 
weak or absent; diameter of7-d old COLONIES is ca 40 mm. 

PRIMARY CONIDIOPl!ORES on Y- 4 agar arise directly from the agar substrate 

surface or from branches of the woolly aerial mycclium. Usually they arc 
solitary, simple, straight or sligh1ly sinuous, 40-200 x 5-6 µm, with a single 

apical conidiogcnous locus or sometimes with two loci. CoNWlA arc solitary; 
sometimes they can form chains of2 conidia. 

JUVENILE CONIDIA arc ovate, rarely ellipsoid or cylindrical, light brown, 
commonly without beak. ' [he MATURE CONlDJUM DODY is brown, long ovoid, 

ellipsoid or bag-shaped, sometimes asymmetric, and beco mes fully dtvcloped 
in a sir.c range of ca 50- 90 x 22- 30(-36) µm. It has 5- 8 main transverse 
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150 µm 

F1c..2.A/r.,,-.,a,ia,immm,.,ii:conidiaande<>nidinphore<exhnlo1)'pe 

constricting divisions. Nearly all well-developed conidia have 1- 3 longitudinal 
and 1 secondary transverse DISTOSEPTUM divisions in most of the transverse 
segments. The filamentous. unbranched solitary BEAK frequently is lacking; 
when present it is variable in length. and sometimes becomes as long as JOO 
µm . BEAKS are ca 3 µm wide throughout most of their length and have 1- 2(- 4) 

transverse septa. Sometimes BEA KS arc slightly swollen at the end. Some basal 
conidia form I apical or/and l - 2 lateral SECONDARY CONIDIOPHORES. 

On PCA the CONIDIAL BODY has a more regular ellipsoid shape than on \1-4 
and is smaller (40- 75 x 17- 23 µm); however, the BEAt.: is conspicuously longer 
and somt:limes rea,hes 155 µm long. 

STUJSS EXAMISED - RUS.SL\ . VoROl<~ZII SKAYA OBLAST: Scmilukski)" rayon, selo 
\'eduga- from luflesion of sow thi,lle, 20.V.2005 (VKM F--4 l JU and F-4 l 19). 
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Abst ract- This l"'I'"' i, 1he fifth in~ series documcnt ing the Eutolomataceae 

laxa (Agaricale,, Basidiomycora) from Gu)'ana. lhR.., new i pt'ci~'S are <l~•criOC<l 
- Albolcpto,,;,, 1mgu,10,prm,, ,t qs!idio,a, and A . .,,;.,;,.,,. - occurring in 1ropical 
rainforem of the Upper Potaro Ri\'er Basin in Guyana); Pabr~ima ,\1oun1ain1 

Md,rouwrphologia,I. micromorphologi,al, dUJ hdl.>iM Jdt.a ~"' provi<kJ for ~dch. 
, \lholeplo11i~ ha,notbc<,J1prcv:iouslyrcportcdfromGuya11a. 

Kc)" words- Agaricomyro1i,ra. fungal rnxonomy, Guayana Highlands, Guiana Shield. 
neotropics 

Introduction 

Species of Albolepto,ria Largent & R.G. Benc<lict arc easily classified into the 
£,rtolomMtice11e (Agarirnles) due to their dull pink basidiosporcs that arc 
angular in all views. Albolepto11fo was erected (Largent & Benedict 1970) to 
accommodate entolomatoid species that .:ombine diagnostic feature s of the 
type species, Albolepto11in 5ericella (Fr.) Largent & R.G. Benedict, including a 
white to pale cinereous hasidioma, a silky to appressed-fibrillose or minutely 
apprcsscd-syuamulosc, opayuc (NUT tr,msluccnl slriak), non-hygrophanous 
pileal surface, which microscopkally is composed of an entangled layer of 
hyphae, unique color reactions in Ehrlich's reagent, and a low u rca concentration. 
Also, under scanning electron microscopy Albolepto11fr1 basidiospores exhibit 
a dihedral base and a pair of 4-anglcd facets on the apico-adaxial side that 
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results in a 5-sided apical facet (Pegler & Young, 1978) . This original concept of 
Albolep1011i11 has subsequentl>· been applied by Largent (1994), Baroni & Lodge 
(1998), Pegler (1983, 1997), and Orton (199la, b) . A recent mokcufor study 
(Co-David ct al. 2009), which putatively shows Al/,vlepto11i11 as polyphylctic, 
suffered from small sample size (two species) and incongruent application of 
generic/subgeneric concepts regarding Alboleptonia scnsu Largent & Benedict 
and Entoloma subgen. Albolep1011ia (Largent & R.G. Benedict) Noordel. 
(Noordcloos 1979, 1987, 1988, 1992, 2004). 

New World tropical and sub1ropical species meeting the diagnostic 
requirements of Alboleptonia sensu Largent & Benedict ha\'e been fo und in the 
Lesser and Greater Antilles (Baroni & Lodge 1998; Pegler 1983), Trinidad and 
Venezuela (Dennis 1953, 1970), Brazil (Pegler 1997), and elsewhere in South 
America (Horak 1977, l 982). Over the course of several years of field expeditions 
in a remote region of 1he Pakaraima Mountains nf Guyana, we hal'C collcckd 
fungi representing at least four distinct entolomatoid taxa corresponding to 
Alboleptonia sensu Largent & Benedict, three of which arc described here. 

Materials and methods 

Collections were made during the 2001 - 03, 2006, and 2009 May- July rainy 
seasons and the 2003 and 2009 December rainy seasons from the Upper Potaro 
River Basin, within a 15 km radius of a permanent base camp at 5°18'04.8"N; 
59"54'40.4"W; elevation 710 m. This collecting area, located in an undulating 
valley approximately 20 km east of Mt. Ayanganna (2200 m), is densely 
forested with a mosaic of primary Dicymbe-dominated and mixed forests of the 
Escl1weilera- Lica11i11 association (Henkel 2003). Methods for field descriptions, 
microscopic analyses, and image capture were those of Largent et al. (2008). 
Fungi were field -dried with silic.i gel. Colur designations follow Korncrup & 
Wanschcr (1978) with color plates noted in parentheses (e.g., 4A7). Specimens 
were deposited in the following hcrbaria: BRG, HSU, and LSUM (Holmgren ct 
al. 1990). Microscopic structures were measured as described in Largent ( 1991) 
and Largent et al. (2008a). Statistics determined include: means ofbasidiospore 
lcnglh an<l wi<llh, ± s1an<lar<l dc\'iatiu11s; E, the quolicnt of length hy widlh 
indicated as a range variation inn objects measured; Q, the mean of E-values; 
n = number of objects measured. 

Taxonomy 

Albolcptonia angmtospora Largent, Aime & T.'..V. Henkel, 5p. nov. FIG I 

Pi/e r,., Hl- l lm ,11 {au,.<, lmec,,11vtx,.svelpla11"·"""vexu<,ada>1rrt"11 depre.~<1•$. alb ... < 

,,.,/ .,brm,eu$,implau,appre,s«sfihri//os,«,,ia:us. Lamd/aea,/,,ara.,,sub·ad>1exae,,,.,I 
subtlec.urrm1e;,;ubtli,ta,m,,,alba,,w/ro.<i>ae;margill~concolori, cy;t;,l,ata.Stipe,33 -57 
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xI- Jmm, eq,mlis,"lbus,glaber,"pkeprninoro.BasidiospomeS-6·•mgul"res,7.J- /Qx 
5. l - 7.6/"n.&,i<li<' 'l-,tmi,;m<'l<', !«tccyliudrw:c",20- J./.Jx6.6- /QAµm . Cli,:il,,cy,1idiu 
ah11nd1mles, ,yliMdrod,aw,/u. Pb,rocy,tidi,a '""'"/es, Pilcipdlis romlfll" e i11tri.otis 
hyphis.Fibr,/,.em-re11us. 

fYPE:,\i,,..,JJ59(BUG, holotypc:LSUM, isot)'pc) 

ETVMrnoc,v: magr,.<fw (]_ adj.) : narrow; ··<f'Ort" (Ladj .) : ,<pored; -referring101he 
narrowbasidiospore,1, 

KEY CllARACTERS - J\lbolepto11fo m1gustospom is easily recognized as a 
member of Albole:pto11i<1 because of its white, non-hrgrophanous, non-striate, 
cnnvcx-dcprcs.o,;ed (occasionall y umhonalc) , entirely mallcd- tomcnluluse lo 
matted-fibrillose pileus and its 5- 6-angled, heterodiametric basidiospores. 
It is unique among macromorphologically similar species of Albolepto11i11 
in its combination of cylindric to cylindro-clavate, somewhat strangulated 
cheilocystidia, 5- 6-angled, heterodiametric basidiospores that average< 9 µm 
long and< 7 µm broad, and the lack of plcurocystidia, clamp connections, and 
pigmentation. 

,\ 1ACII.OCHARAC'l'ERS - PJLE US 10-17 mm broad, 5-8 mm high, broadly 
convex to piano-convex with a distinct central depression occasionally wi th 
a very small, blunt umbo, entirely matted-tomentulose to matted-appressed 
librillose, chalky white to off-white to pale cream (4A 1-4A2) at times with a faint 
hint or yellow (2t\4) at disc, opaque, dry, not hygrophanous, not translucent; 
margin som1:whal downcurw<l, 1:nlin: but un<l1: r hand kns irr1:gularly and 
finely crenulate. LAMELLAE subclose to subdistant, adnate, subadnexed, or 
subdecurrent, 1.5- 2.1 mm tall , chalky white, faintly pink at maturity (SA2-
5A3): margin concolorous, finely croded-cystidiate under hand kns: lamdlulae 
3,of different lengths. STJPE33 - 57 mm x 1- 3 mm, equal,glabrous, occasionally 
whitc-pruinose al apex, concolorous, yellowing with ~gc, cartilaginous, ver y 
fragile, hollow. BASAL M\'CELIUM scant, white. ODOR none, pleasantly fungoid, 
or slightly fragrant; TASTE slightly fungoid. SPORE DEPOSIT not obtained. 

,\hc ROCHARACTERS - BASIDIOSPORES distinctly 5-6-angled, isodiamctric in 
polar view, subisodiametric to hetcrodiamet ric (rarely isodiametric) in profile 
view, 7.3-10 x 5. 1- 7.6 µm (mean= 8.5 ± 0.56 x 6.41 ± 0.54 µm; E = 1.1 - 1.68, 
Q = 1.33 ± 0.12, n = 101) . BASlDIA 4-stcrigmalc, hmadly cylindric and rounded 
at the base, 20- 31.3 (- 38.1) x 6.6- 10.1 µm (mean= 28.0 ± 2.9 x 8.8 ± 0.79 µm; 
E: 2.3-4.2, Q = 3. l ± 0.49; n : 29). CHEILOCYST ID[A abundant, cylindric to 
cylindro-clavate, many somewhat strangulated, 17.3- 86.0 x 3.8- Y.4 µm (mean • 
46.8 ± 15.94 x 6.0± l.28µm; E= 2. 15- 19. 13,Q=7.72; n = 29). PLEUROCYSTIDIA 
ahscnt. I.AMELi.AR TRAMA composed of parallel to suhparallel, rather ~hort 
hyphae, cells 44.8-145.1 x 2.4- 15.9 µm . P1LEll'ELLJs an entangled layer of 
hyphae throughout; terminal cells cylindric to cylindro-davate, 23.4-57.1 x 
5.6- 11.3 µm . Pl LEAL TRAMA composed of entangled hyphae, cells 14.3- 140.2 
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x 6.3- 21.0 µm. STIPTTJJ'ELLIS a cutis; hymenfal dusters occasionally present; 
.:aulo.:ystidioid clements 15.0- 55.4 x 2.4- 6.7 µm . llnRACTIVE liYP!iAE 
scal\ered to abundant in the pileal trama. REFRACTIVE GRANULES, BRILLIANT 
GIUNULtS, .ind PIGMENTATION .ibsenl. CLAMP (;ON NE(;TIONS absenl. 

Ec;ou.1GY, ll.ANG E, DJS'l"ll.llWTtON - Solitary on humic mal on forest fl oor or 
clay soil in mixed Dicymbe spp. forest, known only from the Upper Potaro 
RiverBasinofGuyana. 

R>:V k U>:i,.,-~.,.,v,: SVF.Cl,\11;Ns ~XA MI Nl l). Gu ¥~NA , R rn,o .~ 8: PonkO- SIVAkUN I 

Pakaraima Mounta ins. Upper POlaro River Basin. 15- 20 km cast of Mt. Ay11 nganna , 
em·iron, of base camp located on Po taro River one km upstream from wnflucnce with 
WhikwdlN Creek al 5• J8'0.J .8"N, 59"54'40.4 'W. dnaliun 710- 750 m: ,·icinily ofba,., 
camp, ll May2001,Hmkel8095 (BRG; HSU); 2.5 km sou theast of base camp, DicymM 
plot 2 in humic mat, l2Junc2002. Aime 197/!(BRG: LSUM);0.5 km west of base camp. 
in Dicymbe for<!st. 29 June 2002. ,lime 2161 (BRG: l.SUM); l km wmhcaM ofba~c camp 
on Benny's ridj!;c in day soil, 2 July 2006, tlime3/59 (BRG, holotn•c: l.SUM. isotype) ; 
"icinity ofTadang Creek baw camp, 29 December 2009, HMkd 9J./8 (BRG; HSU). 

COMMENTS - Albolepto11i11 m1g11stospom resembles a group of species including 
Entolomt, parasericellum Corner & E. Horak , E. 11eosericel/11m E. Horak, 
E. subsericdlum Murrill, £. pernlbidum Horak, /::. pcr..::1mdidum NoordeL, and 
E. lwloleucum (Singer) E. Horak. Alboleptonia 1111gus/osporn can be separated 
from this group of species by a ..:ombination of the following characters: 
cylindric to cylindro-clavate chcilocystidia, 5- 6-angled, heterodiametric 
basidiospores that average < 9 µ.min length and< 7 µ.min width, and the lack 
ofplcurocystidia, damp connections, and pigmentation. 

In Guyana, A. m1gmtospor11 may be confused with Alboleptonia minima and 
A. c~tidios11 (described here) as each of these species has a white basidioma 
wilh an .ippressed-fibrillose, opaque, non -lr.inslucen l striate pileus, similarly 
shaped and sized basidiospores, and lacks clamp connections. Albolepto11i11 
minima can be separated from A. a11gmtosporn by its small pile us ( < IO mm 
broad) and somewhat longer stipc (both of which la.:k cream or yellowish 
tones), denst tomentosc basal mycelium, and anatomically similar stipitipe\lis, 
pileipellis, and h11nell.ir edges lh.il include non-slningulaled chcilocystiJi.i. 
Albolep1011i11 cystidiosa is distinct from A. 1mgustospora due to its cylindro
clavate caulocystidia, clavate to obclavate cheilocystidia and pleurocystidia, 
and weakly acrid taste. ln Guyana, several other as yet unidentified white 
entolomatoid species superficially resemble A. ,mgustospora. l lowever these 
laxa eilhcr have differen tly shaped hasi<lic,spores an<l/or a <lifferen1 pikipcllis 
structure compared to A. angustospora (Henkel & Aime unpubl. data). 

F1G. ]. Macro- and microscopic features of Albvlephmi" ,.,,go,,to..,pon, (~RG 11 01.onPE Aime 
315\1), A, llasidioma. B. Mancd-flbrillose pilcus surface with umbo. C. Lamdlae with cystidi ate 
margin$. B.ar :c IOmm. D.Rasidiospor.,,..F.Cheilocysri<li•. Rar :c 1011111. F.P ileussurfacein 
longitudinals<:<:tion.&r - lOOµm. 
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Albolcpto11in c11rlci (Murrill) Largent & R.G. Benedict from Cuba and Costa 
Rica (llaroni & Lodge, 1998) is the only other neotropical Albolep1011ia species 
known that lacks clamp connections and has basidiospores similar in size (7-9 
x 5.5-6.5 µm) .ind sh.ipe lo those of A. fmg11stos11om. Alholr.ptonia r.Mlr.i can be 
differentiated by its lack of cheilocystidia and garlic or onion odor (Largent & 
Benedict 1970; Baroni & Lodge 1998). 

Among Old World alboleptonioid fungi, Entoloma i11.Jice/11m Corner & 
E. llorak from the Solomon Islands has many of the same characteristics as 
Albolr.plm/1<1 ,mg11Mosp1mi. However, T:. injicr. rum has a smooth pilcus with <lfl 

entirely repent pileipellis and cheilocystidia with a yellowish, protoplasmic 
pigment; in A. 1111gusrospora, the pilcus is consistently matted-fibrillose to 
matted-tomentosc, the pilcipellis is an entangled hyphal layer that is never 
repent, and the chcilocystidia lack pigment (Horak 1980). 

Albolcptonia cystidiosa Largent & Aime, ~p. nov. 
MYCOBAS~MB;18327 

Pi/~«• 8-35 mm /alt'-', ~011,·a,,s vd pkmo-couw.xu,, a//,,.<, ci11<'1WJ 111,mi/i umhoM 
c.mlnim o«:up,,1111, r"'1iatim appre,sus}il>ril/osu>. Lamellaeadtaafae, co,,w/o,-e,, Stipes 
25- 18x2.5- 7mm,concolur.&,idiosporae5-6·a11gu/,,.-.,<,7.6- 9.8x5.3 - &·111m.&idia 
2 vd 4-sfc,-igmatae, clamtae, 28- 38.2 x 7.6-l0.7µm. Cl,d!ocy,tidia el p/cr,rocystidia 
abw,da111e<,ol,d,,vt,ra. Pileipelli,coustmaeim,frati,i,yphi:<.Fil>11/aernrenle, . 

fvPE: , l ime 2395 (BRG , holotypc: LSUM. irot)'pe) 

EnMOlOGY: cy,1idios11, (L adj.) referring to 1he at>,mdant hrniomial cyscidi a. 

KH CHAII.ACTEII.S - Albolt'jJ/011fo cystidiosa i~ unique in ils combination 
of a convex pilcus with a rounded to flattened grayish umbo, slightly acrid 
taste, small, heterodiametri, basidiosporcs, abundant davate to obdavate 
chcilocystidia and plcurocystidia, cylindro-clavatc to clavatc caulocystidia, and 
lack of clamp connections. 

MAcROC!iARACTERS - P1LEUS 8- 35 mm broad, narrowly convex to broadly 
convex to nearly plane hut wavy with age, chalky while with a greyisl1, low 
flattened umbo; appearing glabrous, under hand lens radially fibrillose, scurfy 
over umbo; margin entire, finely eroded with age; tram a very thin, < I mm over 
stipe. LAMELLAE close, adnate, thin, narrow, < I mm tall, white, faintly pink at 
maturity, occasionally forking near margin; lamellulae 4- 6, of different lengths. 
STIPE 25-48 x 2.5-7.0 mm, slightly hroader and flatten ed towards hase, cl1all--y 
white, glabrous, finely longitudinally striate under handlens; context white, 
unchanging, hollow. BASAL MYCEUUM lacking. ODOR faint, indistinct; TASTE 
slightly acrid. SPORE DEPOSIT salmon pink (781). 

Fi r.. 2. Micro~opic foaturt!~ of Albolepw11ia C)'l'tidima (11~<J uownP~ Aime 2395). A. Pilcus 
,urfa..:e in longi tudinal scctioll. B.Lamellarsection ,howingabundant pleurocystid ia. Bar -
100 ~m. C. Basidio,port!s. D. Ch~ilocptidia . E. Caulocystid ia near stipe apex. Bar - JU ~m. 
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M!CllOCHARACTERS - B.-.SJDIOSl'ORES distinctly 5- 6-angled, isodiametric in 
polarview,subisodiametricto heterodiametricinprofi leview,rarclyisodiametric, 
7.6-9.8 x 5.3-8.1 µm, (mean= 8.88 ± 0.53 x 6.92 ± 0.72 µm, E = 1.09-1.56, Q = 
1.29 ± 0.1 ; n = 28). B.-..smJA clavate,2 or4-slerigmale, 28.0- 38.2 x 7.6-10.7 µm, 
(E = 3.07- 4.72, Q = 3.7 ± 0.38; n = 13). CHE[LOCYSTIDIA abundant, obclavate, 
occasionally clavate, hyal ine, 36.0-129.0 x 8.8-15.'1 µm. PLEUBOCYSTIDJA 
abundant, similar in shape to but smaller than the chcilocyst idia, hyaline, 
47.2-86.6 x 10.0-15.84 µm. Pt LEIPELLIS an entangled layer of cylindric hyphae 
lhroughoul. PrLEOCYSTl !11A clavalc lo cylindro-clavalc, 20.5- 50.9 x 4.5- 15.7 
flm . CAULOCYSTIDIA in scattered but abundant clusters, cylindro-clavate to 
clavate to broadly clavate, 17.3- 59.1 X 5.3- 19.3 µm. REFRACTIVE HYl'HAE 
scal\ered in the pileus and stipe tramas. REFRACTIVE GRANULES, BRILLIANT 
GRANULES, and PIGMENTATION absent. CLhMI' CONNECTIONS absent. 

EcOLO GY, RANGE, 01sTRrnunoN - Clustered on sandy soils in mixed riverine 
forest, known only from the Upper Potaro River Basin of Guyana. 

REPUH)..,.ATIVE S POCl~l[NS EXAMINED. GUYANA . REGION 8: POTARO·S IPARUN I 

Pakarnima Mountain,. Upper Pularu Rivt'r Ba,in. - IS krn ~a,l of Ml. Ay. ngan'1d . 
cnvi ron$of A;-anj!;annaail"$1rip.cle,·ation - 720 m:on \rail bctwc,:nairslripand Potaro 
River in sandy soil. 29 December 2003 , ,\Jm~ 2395 (BRG, ho lotype; LSUM, isotn><>J. 

Cm,1M llNTS -Albolepto11fri cystidiosa is similar to the pantropical Albolepto11i11 
styloplwro (Berk. & Broome) Pegler and Ellfoloma 11iveum G. Stev. from New 
Zealand in possessing a white, umbonate pileus that is non-hygrophanous and 
non-st riate, chcilocystidia, and an absence of clamp connections. Albolepto11it1 
stylophora can be distinguished from A. cystidiosa by its cuspidate pileus 
that tends lo develop yellowish hues, cylindro-clavate cheilocyslidia, lack of 
pleurocystidia, and considerably larger basidiospores (9.3- 13.8 x 7.7- 9.7 µm; 
Baroni & Lodge, 1998). E11toloma 11ive11m differs from A. cystidiosa in its papillatc 
pikus, farinaceous odor, strangulated chcilocystidia, and lack of plcurocyslidia 
(Horak 1973, 2008). E11tolonw 11eosericell11m from New Zealand resembles 
A. qslidios" in lrnving a while, innately llbrillosc pilcus, cheilocyslidia and 
pleurocystidia, and an absence of clamp connections. E11toloma 11eoserice//11m 
is nonetheless easily separated from A. cystidiosa by its ventricose-rostrate 
pleurocystidia, larger basidiospores ( 10- 11.5 x 7.5- 8.5 µm), and hygrophanous, 
translucent -striate, non-umbonate pileus (Horak 2008). 

Afboleptonia minima Largent & T w: Henkel. sp. nov. 
MYCOIIAN KMB ; 18328 

Pi/cr,5 7 8 mm latr,s, l.,te<:011ve.>.-..s vd p/am,s, ad ceta/rum depr.'5Sr,5, alb,.,. mitmte 

appnmr,.<-fihrillo.<l,.<. l.amellae a,/,iatae. m,,jertae, alhae vel m.<eae. Srip,t<.'W- 56 x 
2- 3 mm, apicem """''" /eviler oomrucl"<, a/1,,.<, api,e pro,illru"<. Ba:sidirupor,u 6· 
1mg,. lares,7.5- 9.Jx5.8-7.4 /1m.Basidia4·•terigmala,.lawzla,2·1.3- 31.7x7.l- 9.5/lm 
C/1<il,x;;ptidia«b1111Ja11/es, cyli,.Jro·d«vala. Plewuc;ptidi«c«re11t<>- Pileipdli,cou,ta/ae 

i,11rir,11i; /1>1,l1i,u,b.uectislerminalib"'""'ll"/,s.Fibula.,careu/~<. 
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Fw. 3. Macro- andmicroscopicfcaturc,10f,llbolepro11iaminima(oRG 110LOTVPEHcnkcl9037). 

A. Ba,1idiomata. Bar "' 10 mm. B. Ba~idiospores. C. Pileipelli~ with sub-erect terminal elements. 
li...r = l0~111 

T,·n: lfo,kd 90J7(DRG, ho lo type; !!SU. isoln>e) . 

ETVMOLOGV: minimr,s (L. adj.) "' ,·ery small or tiny. referring to the width of the pileus. 

KEY ct-tAII.AC L'EII.S -Albol(pfonia mi11im11 isdistinguishedby its white basidioma 
with a depressed < 10 mm broad pileus, narrow, relatively long stipe, lack of 
clamp connections, and a stipitipellis, pileipellis, and lamdlar edges composed 
of an entangled layer ofhyphae. 

MACROCHARACTERS - PlLEUS 7-8 mm broad, ]-2 mm high, broadly convex 
to plane with a broad .::entral depression, white, minutely appressed-fibrillose, 
opaque, not translucent, not hygrophanous; margin decurwd to nearly 
plane, entire. LAMELLAE 2- 3 mm long, I mm tall, white at first, faintly pink 
with age, adnate, dose; margin minutely fringed under hand lens; lamellulae 
not recorded. STIPE 50-56 x 2-3 mm. enlarging slightly toward base , white. 
minutely pruinosc at the apex and minutely fibril lose elsewhere, hollow. BASAi 
MYCELJUM a moJerah:ly dense while tomentum. TASTE, 00011., and Sl>OII.E 

DEPOSIT not recorded. 
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M!C llOCHARACTERS - BASIDIOSl'OR[S distinctly 6-anglcd, isodiametric in 
polar view, subisodiamctric or more often hctcrodiamctric in profile view, apex 
typically rounded and triangular, 7.5-9.1 x 5.8-7.4 µm (mean= 8.5 ± 0.1 x 6.6 
± 0.5 µm; E= l. 15- 1.47,Q = 1.29 ± 0.1; n = 28). BA~IL>IA 4-sterigmate,dav.ite, 
dist inctly tapered downward, 24.3- 31 .7 x 7.2-9.5 µ.m (mean= 28.1 ± 2.4 x 8.61 
± 0.6 µ.m; E = 2.66-3.95; Q = 3.27 ± 0.3; n = 14). LAMELLAR EDGE a sterile layer 
of entangled hyphac. CuEJLOCYSTIDIA abundant, cylindric to cylindro-davatc, 
31.1-47.6 x 3.8-5.Sµm. PLEUROCYST[DIA absent. LA MELLA R TRAM A subparallel, 
,,f relatively ~hurt .ind nam,w hyplrnc, cells 48.9- 87.5 x 3.0- 4.3 µ.m. P1LEIPELU.~ 

an entangled layer ofhyphae with semi-erect terminal cells, particularl>• over 
disc. PILEOCYSTIDIA cylindric to narrowly cylindro-clavate, 21.5- 38.9 x 
2.8-8.3 µm. P1LEUS TRAMA composed of interwoven hyphae, cells 68.0-110.9 x 
7.0-IOA µm . STIPITIPELLIS an entangled hyphal layer. CAULOCYSTIDIA similar 
in size and shape 1n the chcilocystidia. R EFRACT IVE llYPlfA E ahundant in 1hc 
subhymenium and pileus trama adjacent to lamellae, yellowish in 3% KOH, 
apparently absent in the lamellar trama. REFRA CTIVE GRANULES, BRILLIANT 

GRANUI.ES, and PIGMENTATION absent. CLAMP CO NNECTIONS absent. 

ECOLOGY, RAN GE, DISTRIBUTION - Scattered on humus of forest floor in 
Dicymbe forest, known only from the Upper Po taro River Basin of Guyana. 

REPUSE TATIVE S LE S EXA~ll ED. GUVASA . REGIOY 8· l'OTARO- SIPARU I . 

P~kanoirr"' Muuuta im. Upper Pl>laru Riwr Ba,in. 15-20 ~Ill c~sl of Mt. Ay~11ganr1d , 
cm·irons of base camp located on Po taro River one km up,trcam from wnnuencc with 
Whitew~ter Cre<!k at 5' l8'04.8'N, 59"54'40.4"W, elevation 7 l0-750 rn: in Di<:ymh< plo1 
2. l l July 2009. tk,ikd 9037(BRG. holotypc; HSU. ;,,.,type). 

COMMENTS - Alboleptonin mi11i111(1 is unique among entolomatoid fungi 
worlJwiJc because uf ils white hasiJioma with a JeprcsscJ pilcus < 10 mm 
broad, narrow, relatively long stipe, and a stipitipellis, pileipellis, and lamellar 
edge composed of a similarly entangled layer ofhyphac. Although Rhodopl1yllus 
pilosdlus Romagn. & Gilles from Gabon shares a number of features with 
A. mi11i1m1, it can be diffrrentiated by its strongly fibrillose to flocculose pilcus 
and its broader (11 - 17 µrn) cbcilocyst idia that arc cove red o\·er their apices 
with a hyaline, resinous substance (Romagnesi & Gilles 1979). 
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Tuber foetidum found in Finland 
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l' O. Box /6/00, 00076Aalto, Finland 

Abstra,t - Tuber foetid11m , a white 1rumc bdonging to the T. macm•pomm group, 

is confi rm,x! from Finland ba~ on morphologica l and DNA analys.:s. The Finnish 
, p,,.; i11 ,c11 was fou11d i II so il with rclativ,:]y high pH in wnifcrous forest. The )'h) logcnclic 
tree based on nudca r ribosomal ITS sequence, indicated that the Finni,h material 

is most simil~r to, bu! not identical with, fober fo.!1idum 5amplcs from Hungary ~nd 

EstoJ1ia. 

K<>)"Words - J\scomyrora, fohera/u,ectomycorrhi..-. , nrlTS scquenrn 

Introduction 

Truffles, as strictly defined, are hypogeous fungi of the genus Tuber, which 
grow in symbiosis with certain trees. Due to rather controversial taxonomic 
treatments of large numbers of synonyms and var>•ing species definitions, the 
real number of species is s1ill unknown. 1he genus is mainly distribu1ed in the 
Northern Hemisphere (Jcandroz et al. 2008). Truffles in Fcnno-Scandinavia 
are less well documented compared with the Mediterranean region. Fries 
(1909), who gave the first modern account of 1i1ber species in Scandinavia, 
listed three species: 1: aesril'11m Vittad., "/: mawla111m Vittad, and 'f. mji1m 
Picco. Up to now, Denmark ha~ the most records in th is region. with 6 white 
and 3 black truffic species (Lange 1956). Five 'lilber species arc known from 
Sweden, including two black truffles, T aesril'11m and T mes,mtericum Vittad. 
(Danell 1996, Wcdfo ct al. 2001). Recently the Burgundy truflle Cf destivum 
f. 1111ci11a/11m (Chatin) Montecchi & Borelli) has been produced on a small 
commercial scale in Gotland (WedCn cl al. 2009). In !:inland. where trufiles arc 
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not part of the culinary tradition, the first records of Tuber are T bore/iii Vittad. 
and'/'. mawlat11m (Kosonen 2002). 'foberborc/1ii is the only trullle species with 
gastronomic value found in Finland so far. 

On 26 November 2006 a lruffic ascocarp was found in a n.itural spruce 
fo rest dominated by Picea 11bie~ trees located in Lahti, Finland (JOO km 
north to Helsinki) with the help of Ciro, a trained truffic dog. The truffic was 
morphologically and molecularly confirmed as "/: foetidum Villad., which 
represents the third Tuber species in !'inland and the northernmost record for 
th e species. 

Materials and methods 

Morphology 
Morphologkal examinations oft he MCocarp followed mcthod5 !<t forth in Pegler ct 

al.(1993).Macroscopicaldescript ionsarcbascdontheficldnotcsofthefreshascocarp. 
fhc collection was air-dried with an clcdrical drier at 50- 60°C. Asco5Porc5 were 
obserwd and measured in KOH. Sections through the peridium were cut anticlinally. 
All pictures were tahn on an Olympus Optiphot-2 microscope. A VOlKhcr specimen is 
depositedintheinstitulionalhcrbariL1mofZoltal.nBmtek(ZB-315•1). 

Soil analysis 
One kg of soil was collected byremovingthelinerandcoveringvegetation from 

thcsprnccforestnearLahti. SoilanalyseswcrepcrformedaccordingtoWedCnetal 
(2004) 

Sequence analysis 
DNA extraction and PCRamplificalion oflTS-rDNA region waspc1fonned according 

to Kail"Cn et al. (1997) with minor modifications. ITS\ and ITS4 primers (White et al. 
1990) were used for PCR and sequencing reactions. For cycle sequencing ABJ Prism 
Bigl)ye- Terminator Cycle Sequencing Ready Reaction Kit 3.1 (Applied Biosystems) 
was used. Capillary electrophoresis was carried out on an ABI PRISM JJOO Genetic 
Anal per (Appl ied Biosystems) according to the manufacturer's instructions. ·fhe Bla~tN 
2.2.2. program (Altschnl et al. 1997) was used to SC'.trch for pnblishcd data similH to 
the monitored ""''luences in the internat ional datahas., (GenBank-EMBL-DDBJ-PDII). 
Phylogenetic analpi5 was performed with MEGA version 3.l (Kumar ct al. 2004). For 
tree reconstruction Neighbor-Joining analpis was used by default parameters of MEGA 
programs with one thousand replicates in bootstrap test. fob..-,· 11,el,mo,porum Vittad. 
!TS sequence (Afl3250l) was selected as outgroup based on preliminary phylogenetic 
analysis. l'hylogcnl1ic trees were bui lt using the Neighbor-Joining (NJ) mcthods(Kumar 
ct al. 2004). The Gen Bank accession number of the new ITS sequence obtained by this 
workisFN568055. 

Results 

Ecology 
The T foeridwn sample was found at a depth of 15 cm in a forest dominated 

byNorwayspruce (PicCfl al,ic.~). with scattered birch (Ret11fo sp.) and pine (Pi,rus 
syll'l'Slris). Norw.iy spruce, which comprised 80% ufthc canopy, avcr.igcd 25 m 
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FrGUREl .Spores oftheFinnishfolx:r_foe1ii/11msa mpk. 
Magnitica1ioois lOO-fold.S.:::a lebar = lO[lln 

in height, 25 cm in diameter, and 40-50 year.; of age. The soil is cambisol-type 
sill wi th a Ii Her layer, lacking stont:and organ ic humus layer. ·nic pH al a -40 cm 
measured 6.5; Finnish forest soil pH 11alues generally average 3.5- 4.5. "The high 
pH implies that the site may have been used as a farm field or lime fertilizers 
have been applied earlier. 

Morphology 
Ascocarp 9 mm in diam.; surface pale ochraceous brownish, minutely 

warted to verrucose, not hairy; glcba paler than the surface. rarely marbled; 
with unpleasant odor. Peridium 330-380 fllll th i..:k, pscudoparcnchymatous 
with polygonal or roundish cells 15- 19 µm in diam.; cell wall yellow, 0.5- 1 µm 
thick; cystidia lacking. Asci ellipsoid, hyaline, thin-walled, 1-5 spored, lacking 
a stem; I-spored asci counting for 20.2%, 2-spored 35.8%, 3-spored 33.9%, 
1-sporcd 9.2% and 5-sporcd 0.9%. Ascosporcs ellipsoid, in I-spored asci: 
43.7- 36.5 x 38.9-25.5 µm, on average: 40.9 x 31.1 µm (n= IO), in 1- 2 spored 
asci 43.3- 21.7 x 31.7- 21.7 µm , in 4-sporcd asci 28.7 x 21.3 µm; spore wall 2- 4 
fJ-ffi thick, light golden brown, ornamented with a regular reticulum, formed by 
mostly hexagonal meshes 3.6-12.2 fJ-ffi along the spore length and 2.1-8.5 fJ-m 
across the spore width. A 3-sporcd ascus is shown in \; 1GURE I. 
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Sequence analysis 
The ITS scqucn.:c obtained from the truffic sample covered the entire 560 

bp long ITS region; lengths of ITS- I, ITS-2, and 5.SS rRNA gene arc 207, 196, 
and 157 bp, respectively. BLAST searches indicate that the sample sequence 
mat.:hes most dosely three identical ITS sequences (FIGURE 2), two from Tuber 
foetidum (,\)557543, AJ557514 in Halasz et al. 2005) found in Hungary and one 
from a Tuber sp. (AJ531706) sample found in Estonia (Tcdcrsoo et al. 2003). 
'The 5.85 rRNA gene sequence is identical in our sample and the Hungarian and 
Estonian Tub.:r materials. Five and two base differences between the Finnish 
sample an<l the three above mentioned sequences were found in the ITS-I and 
JTS-2 regions, respectively. 

Discussion 

In the Tuber mticrospomm group, T.foetidum is known by its stinking odor and 
vcrru.:osc ascocarp surface (Lange 1956, Pegler ct al. 1993, Halasz ct al. 2005). 
'The peri<lial surface with minute brownish warts, the ellipsoid reticulate spores, 
an<l the pseu<loparenchyma1ic peri<lium uf 1hc Finnish specimen currcspund 
to the morphological criteria of ·1: foetidum (Riousset ct al. 2001, Montecchi & 
Sarasini 2000). 

The N-J tree clustered the 1:innish sample into the clade that harbors two 
Hungarian 7'. fof':lidum ascocarp samples and lhe 1::.~1onian ectomycorrhir.al 
sample. Inside this cladc, the Hungarian and Estonian samples form a wcll
supported branch with 100% bootstrap support apart from the Finnish sample 
sequence (FIGURE 2). fober mllwlnrum, T p11bem/11m, and"/'. bore/Iii (Hungarian 
samples now deposited in the Zoltiln Bratek hcrbarium; sec Halasz ct al. 2005) 
clearly hclong to a differcn1 hrand1. Despite intraspecific sequence variability 
of T pubern/11m sequences from samples originating from different habitats, 
the T. p11bem/11m sequences cluster together with high bootstrap support, just 
like T bore/iii sequences. The 7'. foelid11m dade (including ZB3454) , which 
shows less variation than the T. pubemlum dadc, is clearly separated from the 
T m11cul,11um-T. IJ<Jrcliii- T pul,ernfom groups. For these reasons we cla,;sify 
the Finnish specimen as Tfoetid11m. 

ITS sequence differences indi.:atc, however, that the Finnish genotype has 
begun to evolve apart from the other T foetidum specimens. 1:urther research 
is needed to explore the origin and status of Finnish 7: foe1id11m population. 
'This raises the possibility that T. foe1id11m sequences from other regions might 
also differ, as suggested by the separation of the two French T m11crosporum 
(FM2056M, FM205663) sequences from the other cladcs. Tuber foetid11m, 
which is found in western Europe between 39°N and 62°N (Jeandroz cl al. 2008) 
and has been recorded in the Scandinavian region from Denmark (Lange 1956) 
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Tuber puberultrn AJ557534 

Tuber puberultrn AJ557536 

87 TuberpuberultrnAJ557532 

TuberpuberultrnAJ557531 

99 Tuber puberultrn AJ557530 

51 TuberpuberultrnAJ557535 

100 
Tuber puberultrn AJ557538 

TuberpubenJumAJ557533 

Tuberpl.beruh.rnAJ557537 

95 TuberspAJ534706 
87 

Tuber foetidtrn AJ557544 
100 

Tuber foetidl.J'Tl AJ557543 

263454-Fimish 

Tl.bermaculal trnAJ557518 

Tuber macUatum AJ557516 

Tuber maCUatum AJ278 140 

100 TubermacUatumAJ557519 

Tuber maCUatum AJ557520 

Tuber maCUatum AJ557517 

Tuber macrosporun FM205664 

~----~,ooc< Tlber macrosporun FM205663 

Tiber melarosporun AF132501 

Frt;u KE 2. Phyloge ne1i c tree hased oo ITS sequences (lTS- 1 and ITS-2) . Boowrap con.<ensu~ 
Neighbor-Joini ng tree b.o~ on K-2-p di, tar,ce mat rix (1 000 replicates ) is ~hown. Outgrou p is 
"/i,be,- me/a,.,,,pornm (AJ. 13250 1). Scale bar indi c~les number of nucleotide changes per site 
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and Uppland, Sweden (Anderberg & Anderberg 2001) is regarded. as a rare 
species both inside and outside Scandinavia (Lange 1956, Pegler ct al. 1993). 

Tuber fodidr11n seems to have a broad range of host trees. In southern 
Europe, it grows in associalion with fogaccous trees (Quercus and Fogus) but in 
the British Isles it has been found in association with Laro:: (Pegler et al. 1993). 
"fhe truflle was found in deciduous forests with unknown host associations in 
Denmark (Lange 1956) and under hazel in Sweden (Anderberg & Anderberg 
2001 ). Sequence analyses by Tcdersoo ct al. (2003) confirm that T foeridum (as 
"fol,rr afT. m11wluh1m") formed ectomycorrhi1.ae wi1h birch (Rtfl1lu pe11d11/ti). 
Spruce is not a commonly reported host tree for foberspp. We were unable to 
trace the ectomycorrhizae, but Norway spruce was the dominant tree in the 
h nnish forest, we feel that either spruce or Scots pine may serve as hosts of 
Tfoetid11m. 
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Abstra,t - Daruvedi" b,ui/1,.t«, the type species of the monotypic genus D,:,n.,,,Jia, 
h~s rardy be<>n rolloctcd or reported, but has been placed in many unreloted gener~ 
Thispapcrgive,1adcscri1>tion of thcfungusbascJonstudie,ofthctypcspccimcn.a 
oollcctionbyR.\\'.G.Dcnni,,andfrcshlyoollcctcdmatcrial.Thctaxoniscpitypificdand 
a dis.::ussiononiusystematicplaccmcntisprovided 

Key worJs - •y•tematics, Darliid=nycde, 

Introduction 

\.Ve have been carrying out systematk and phylogcnctk studies on the 
Dothideomycetes in order to obtain a natural dassification system (Zhang ct al. 
2008a,b,c, 2009a,b,c) . 'This study reports on Danwedia Dennis, an ascomycctc 
genus first proposed for Spl1aeria bacillata Cooke, a fungus originally collected 
on decort icated rotten wood by Capron and described in the protologue as a 
~long-spored sunken Spl111erir1~ (Cooke 1871). This species was later referred 
to Acerbio (S<1cc.) Sacc. & P. Syd., Ceroitostomel/o S<1cc., and OJ1hiocems Sacc. 
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None of these genera were deemed suitable when Dennis ( 1988) characterised 
D(ln,wdia based on a fresh collection from the Hebrides. Uennis (1988) 
found no ascomata in the type material of Splmerin b,1cillntn, but Cooke's 
habit sketch and drnwings of lhe ascoma1a, ascus, and distinc1ivc ascosporc 
on the herbarium packet (J:1G. I) allowed Dennis to identify his new collection 
as identical with Spl111erin bnci/Ulta and to propose a new genus for it. Later, 
Uennis ( 1989) provided a more detailed account of the taxonomic history and 
derivation of the word D,ml!'edia but did not assign it to any family or order 
(Dennis 1988, 1989). 

Barr (1991), who studied Danwedia in her survey of North American 
pyrenomycetes, agreed with Dennis that a separate genus was needed for 
Splweria b(lcil/ata. Although she did not examine any specimens, Barr (1991) 
classified Ddnwedfo in the Pleurotrematace11e, based on her belief that the 
asci were unitunicatc and the genus shared characteristics with other genera 
included in that family. However, Pleurotrem11t11ce(le sensu Barr is no longer 
accepted: the 9'h edition of the Dictionary of the Fungi (Kirk et al. 2001) lists 
D(ln,wdia as Dot/1ideales inc. sed., while the 10•h Edition (Kirk ct al. 2008) 
lists it as Dot/iideomycetes inc. sed. Eriksson (2006) and Lumbsch & Huhndorf 
(2007), who retain Daruvedia in the Pleuro/rema/ace,ie, classify the family 
in Ascomy.::ow inc sl'd. and rl'presl'nkd by just two gl'nl'ra, Ple11rorrem(1 and 
Don,1•edi11. 

We carried out a study using fresh collections, the collection described by 
Uennis (1988) (designated here as epitypc), and the Splwerin bdcillnta type 
material to ( I) provide a detailed description of this \axon, (2) clarify the 
taxonomic placement of D(mtvedfo b11cillt1/t1, and (3) designate an cpitypc. We 
also present a preliminary description of an associated coelomycete. 

Materials and methods 

Freshmaterialwascolle,;,tedbyJa-.quesFournieratdifferentseasonsinFrance.Thetype 
spl.'Cimen ofM.C. Cooke and the collection ofR. W.G. Dennis were loaned from the Royal 
Botank Gardens, Kew(K). UK, for confirmation and more detailed descriptions 

'lhc freshly collected samples were treated following the method used by Hyde ct 
al. (2000) with modifii;:ation. Dried materials were rehydrated "'ith water first, before 
chcckingthemorphologicalcharactersinwatcr. 

Single 51io1e rnlture~ were obtained with the modified method used by Goh (1999) 

Total genomic DNA from spc.:imens was extracted dircrtly from ascoma\a by using 
Forensic Kits following the instructions. The genomic DNA from cultures was extracted 
following a protocol as outlined by Cai ct al. (2005, 2006). Polymerase chain reaction 
(PCR) amplifica1ion products were nhtained with the two pairs nf primers, 1TS4 and 
ITSS (Whiled al. 1990) and LROR and I.RS for partial rDNA J.<>U (Vilgalys & Hcskr 
1990). 
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l'm .l .Cooke', drawing,ofSp/11i,crial,,,cii/ura fromtheholotype(K). 

Results 

After examining the specimens, induding the drawings of Cooke on the 
herbarium packet (l' 1G. I) and those of Dennis (1988), we concur with Dennis 
that Daruvedia should be maintained as a distinct genus for Splweria bad/Iara. 

We found that Cooke's type material lacked asw mala .is Dennis (1988) h.id 
mentioned, but Dennis's material is still in good condition. Herc we provide a 
detailed description based on Cooke's drawing, Dcnnis's specimen and drawing, 
and our recent collections from !;ranee and designate Dennis's specimen as an 
cpitype. 

Daruvedia bacillata (Cooke) Dennis, Bdarra 2(4): 25, 1988. 
• Spl,aeriab.uillataCook<',HandbookofBritishFungi2,879, 187 1. 

• Opl,iocera, b.u:i/111112 (Cooke) Sacc., S)·Jlogt Fungorum 2: 360, 1883. 

• C'~mw,,om~!la had!lara (C,00ke) Cooke. Grevillea 17: 50. IAA9. 

•Acerl>iahacillata(Cooke)Berl .. loones l'ungoruml: 142. 1899. 
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= Rlmpl,idoplwramac,ocarp,,Sacc.,Nuo,·oGiomale Botinico [l.il lia no 7:306, Uf75. 

• Ophiocera; marrororp11m(Sacc.)Sacc. , SyllogeF,rngorum2: 359, t883 

Ascomata scattered, rarely gregarious, crumpcnt through bark or wood, 
immersed to nearly superficial with base remaining immersed in the host 
tissue (Fies. 2.1, 3.1 ), depressed spherical, subglobosc, broadly or narrowly 
conical, black, roughened, 500-1000 µm high, 350-800 µm diam.; apex obtuse, 
pointed, discoi d-flattcned, up to 250 µm high, 200 µm broad (F1Gs. 2.2, 3.2), 
sometimes hardly protruding in case of small fully imn1crscd as..:omata, and 
then surrounded by a black clypeus-like disc. The discs often bear tufts of 
brown hairs seated on an casil}' removed cushion-like structure; this material 
(a setose acervular coclomycete) was fo und to belong to a different taxon 
(sec D1sc ussm N) and docs not represent an anamorphic state of D. capillata 
(Fies. 3.1, 4.1). Peridium 30-40 µm thick for immersed parts, 60-100 µm 
thick above, two-hiyered; outer layer nearly homogrnous, of very thick-w<1lled 
cells with small lumina, inner layer tcxtura prismatica, about 25 µm thick, of 
flattened cells 7- 12 x 2.2-5 µm with unevenly pigmented walls, giving the 
appearance of alternating dark and pale columns oriented perpendicular to the 
surface (l:1cs. 2.3, 3.3). l lamathccium of dense, very long pscudoparaphyscs, 
1-1.5 µm broad, sparse (Fies. 2.5, 3.4). Asci 240-270 x 15- 17 µm , 8-spored, 
bitunicatc, but not fissitunicatc, cylindrical to fusi fo rm, short stipitatc, with a 
narrow ocular chamber and a small inconspicuous apical apparatus (FIGS. 2.1, 
3.5). Ascosporcs 180-200 x 4-5 µm, filiform, apex obtusely rounded without 
evident mucilage, base slightly tapered with inconspicuous mucilaginous 
material <>Tl some spores, yellowish, lying parallel in lhe ascus, fi lled wi1h 
guttulcs, obscurely 30-40-scptatc, slightly constricted at septa at full maturity, 
smooth-walled (l;IGS. 2.6-7, 3.6). 

s~eu"£"Shx.omrnu: EsGLASD. Sou,u:Shcrc,onJcaJslid.prubal,ly rle<l-,,a, lcg. 
Capron 1567, M.C Cooke (K holol)1>C of Spl,aeria b<a,illala) . ScoTLASD. lsu Of 
lsLAY: Bridgend, Islay House, on dead stem of He,lua l,el,x, old g~rdcn wall, 24 lun . 
1987. R.\Y.G. Dermis (K cpil)' I"' of Sphueri,, b«cillula 1.ksigna11.-J here). FRAl<CE 
Ari ~gc, Rimom. Lu Muro,, on Lmiara 1'ii,:ra, 9 Jun. 1996, JF 96083: sa me locality. 0,1 
Acercampe,tre, 17 Jun. 1996, JF96086;same locality,on Corm.,wrrg11ine11, 2 Mar. 1997, 
/1'97057:Rimont,LcBaup,onl'u/"'1,,,tr.m,ulll, 14 Apr.2005, JF05050;samelocality. 
on Fm11!,!1d1111/,.,,. , l4 Apr. 2005, IF 05051: Rimont. Peyrau on Acer c,,m/1<»/n: , 5 Oct 
2005, JF 05126; Rimont , L•• Muro,, on twig,of Hedem /u,/;:,;, 7 [)ecem1"'r 2005, leg. J 
Fourn icr, Jet.P'dulLcroy,fF05l59;samelocality, on twigsofHe<le,ul,di:,;,l 4Mar. 2007. 
/F07026;samclocality.ondcadtwigsofC/crnatisvitall,,.,470m, 19/u11. 2008,/F08 144; 
sameloca lity,ondead<kcort icated twigofH~,leral,eli.r,470m, JJul.2008, JF08155 

~IG. 2 (al leti ). Dennis's co ll e<: tion of Vanwedi11 h,,,;illata from Scotland (K) . I. A$Comata on 
suhslrak. 2.S<>ction ofaSC<.Mna.3.Pcriilium.4.Ascus.5.Pscmloparaphys.,s.6.7.Ascospore. Sc.a lc 
bars:l,2 • 100µm , 3- 7 • l0µm. 
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Discussion 

Dtmwedia bacil!ara is uncommon but has been found on various hosts in 
diverse families: Acer rnmpesrre (Acewceae), Clematis 1,italba (R11111mwlace11e), 
Comus sa11g11ine11 (Comaceae), Fra11g11la a/1111s (Rltamnaceae), Hedera lie/ix 
(Araliaceae), Lo11icern uigra (Caprifoliaceae), and Populu.1 tremufo (Salicaceae), 
mainly on decorticated wood. [ls occurrence is perennial. The ascoma shape 
and degree of immersion in the substrate arc high I}' variable. The stri king wig
likc conidial hairy structure at the apex of the ascomata, which is fragile, easily 
rcmo\"cd, and often absent when fully mature, appears to be an associated 
fungus. 

When Cooke (1871) first described this fungus, he provided a dr.iwing of 
the ascomata, one ascus, and one ascosporc. Later, Dennis ( 1988) described 
a new genus Damvedia for this fungus, but did not assign the genus to any 
family or order. As D11m1,edia rnpillata has bitunicatc asci, it docs not belong 
in unitunicate Pleurotrematdce11e in the broad sense of Barr (1994) . Because 
mature fruilbridics of D. W/Ji/lata remain embedded in slerile lis.,.ues, the genus 
docs not belong in Dotllideales (Kirk ct al. 2001), which is characterised by the 
lack of hymenium when mature. Based on our results we agree with Kirk ct 
al. (2008), who placed Daruwdia in the Vot/1ideomycctes in the Pleosporales; 
further molecular work is needed to place the fungus in a suitable family. 

We tried to isolate Dumvedia bucill,1t,1 from single spores and conidia 
from the setosc accrvular codomyccte but failed However, we were able to 
obtain pure cultures from the ascomatal spore mass. We sequenced the fungus 
from the cultures and were surprised when the sequence data blasted closest 
to Exopl,fofo piscip/11/d McGinnis & Ajello (ITS: ,\ F050272; LSU: DQ82310 I). 
Extraction of DNA directly from the ascomata produced the same result. As 
Exopliiafo spp. have tdeomorphs in Capronir4 (.i genus with short, fusiform, 
1-2-cellcd ascosporcs), it was obvious that our isolated fungus and sequences 
do not derive from Daruvedia capillata, which has long filiform ascospores. 
A prolonged dry period in Pyrenees prevented our collecting more material for 
further study. 

No anamorph has been linked to Dt1mvedia bacilfo/11. In lhi~ slu<ly we 
fo und one associated anamorphic taxon that may represent a hyperparasite on 
Daruwdia bacillata. This unidentified fungus has acervuli comprising numerous 
cylindrical, Jong and narrow (150- 200 x 4-5 µm), thick-walled, nonseptatc, 
brown hairs with paler obtuse ends that arc often constricted just beneath the 
apex (Fr,~. 4. l) and which .irise from a basal brown pseu<loparenchymatous 
tissue with the hairs aggregating into stellatc tufts (FIG. 4.2-3). Other characters 
include < 2 µm diam. conidiophorcs that form at the base of the hairs and 
arc composed of palisade or dense ramified, hyaline bunches (l;lG. 4.4-5);, 
percurrent, dcnticulatc, < 2 µm diam. conidiogenous cells (F1G. 1.4-5), and 
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1'1G. 3. Collections of D,m,ve,Jia bacillma 1rom ~ranee ()~05159). I. Mature ascoma on host 
su rface. 2. Section ofascoma. 3. Peridi<lm. 1. PseudopJraphvses. 5. Ascuswi1h ascospores. 
6. Apical port ion ofan asc us showing ocul~r chamber. 7. A:scospor,;:. Scillc bars: l - 3001-'nl, 
2 - 200..,m.3 - 101-'m. 1 - JOµm , 5 - 50 1-'m,6 - 201-'m.7 - 101-'m. 

ovoid, hyaline, conidia with narrow hila and measuring 3.5-4 x 1.8 fJ-ffi (Fie. 
1.5- 6). This structure is only usually present on young erumpcnt ascomata and 
has always been dislodged from older mature ascomata. l;urther resear.::h is 
needed to establish the nature of the association between D. wpilfot,1 and the 
unknown eoclomrel' lc. 
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F1G. 4. Coclomycctous fungus ~,soc ia1~xi with D"'uv~Ji" bucillat". l. Immature Dar,,v.:,/ia 
ascomala with associated unknown conidiomata on naturul substrate. 2, 3. Acervulu~. 4-6. 
Co,1idiogenouscc-lls and conidia from natural substra,~. Scali.' bars: I " 200 fllll , 2- ~ " JO 11m. 
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Introduction 

Other than Conocybe pero,wta Kilhner & Watling, now assigned to Plwlioti11a, 
no pcronatc or volvate species were treated in the classical studies of the genus 
by Atkinson (1918; as Galerula) and Ki.ihner (1935). Watling (1979) was the 
first to describe two species from South F.a,;t Asia with a distinct volva -
C. comeri Watling and C. vaginata Watling - and to transfer Gt1lerula /oce/lina 
Murrill from Florida, North America, to Co11ocybe, noting that it also possessed 
a volvate stipe-basc. Over the intervening years, a clutch of trum have been 
recognized with this character, with Horak & Hausknecht (2002) eventually 
providing a key to nine spedes. Sin.;:c then Ha1L,;knecht & Krisai-Grcilhuber 
(2009) have added a tenth species, C. reimwddii. Whilst documenting the 
mycota of southwest Turkey, we discovered a new member of this group that 
differed from all others by possessing a radicating stipe-base. This new taxon, 
formally described herein, is the twelfth representative of Conocybe in the 
Turkish macromywta (Solak ct al. 2007). 

• Corresponding author 
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Taxonomy 

Conocybc volviradicaM WJ.tling, l~iloglu & Ba~ Scrmcnli, sp. nov. FIGS 1-4 
MYCOIIAN K5l6620 

Pih,s 15 mm, e couw.,·o vel ca,,""""'"' ra · , pmmi< d -,, c·11umnom..,,s ' 
fa,o,giueo ·mdli11,,, siaitare b11ba/iu,., wl jlavo·cn,meu, glabms ,u/ margiuem shi1111-, 
/mi,is. l.amellae Jere liherae aggr~gaU>e melli,w.l,,teo/obn,imeae. Stipe 30 xJ """' te,uu: 
cremeu.,mmpic..,,pn,i,,().<O·stdatr,.,,u/ ha.,im /, viteri,ocras.<1>lu< ..,/,.,,t,L<el r,u/iwlu.,(< 20 

m,n/.g,.s)C..rotm,·.spo,,· , c,mu,lo,;/raceo·hrnu11euerlc'1111,mwme...:.Sporae 
he.>:ago11eaeporogermiml/iY08- /0 x 6 -7 1,m. Cystidiaa.;ieilamellarnm ltt:ytl,ij,rmia 
22 -2.'i x 4- 711m. Cy.<tidia <tipiris I) ltt:ythifarmia 2.5 - 35 x 2-6 I"~; 2) ellip,aid,a .,..,, 
daw,ra 18-21 x 6 - 811m; rt 3) uirifurmia ,·d lage11iformia 25- 30 x 6 - 9 /""· FibuUge.-is 
m,/li,s. /-labitm,oinfi,nop11trido.Iurkey.Mr,g/11,Gaktep,.·1ypusH.B<>fl2inE 

fYP E: Turkey: Mugla. GOklCpc village. 11 S<! ptcmber 2004. l~,Jo~lu 7700. H. Bas 12 
Holotyp.,: inE. 

EnMOLO<.:Y: lhc cpi!h~l volvira,lic.a/11 n:fors to lhe voh'.ilc. rool ing }lipc. 

P1LEUS 15 mm conical to campanulatc (F1G. I), deep cinnamon to sienna, 
drying buff lo yellowish cre·.im, smooth, margin striate, silky and very thin. 
GILLS almost free, crowded, pale ochraceous. STIPE 30 x 3 mm, tough, cream
colour, dis tinctly striate to beginning of the 1101\"a, 110\v-,1te, rooting base < 20 mm 
long. FLESII thin,< I mm thick in cap-center. TASTE AND SMELL not recorded. 
SPORE PRINT ochraceous-brown to cinnamon. SPORES hexagonal (F1G. 2) 8- 10 

x 6-7 µm, sienna, thick walled, wi th a Jistincl germ-pore. CHRII.OCYSTlDIA 
lecythiform (Pig. 3) 22- 25 x 4- 7 µm. CAULOCYSTIDIA mixed of 3 different 
types: l) lecythiform, 25-35 x 3-6 µm; 2) ellipsoid to clavate, 18-2 1 x 6-8 
µm; 3) nettle hair-shaped to lageniform, 25- 30 x 6- 9 µm (1'1G. 4) . CLAMP 
CO NNECTIO NS not seen. 

HA BITAT. On manured soil bordering a vegetable garden. 

Discussion 

Co11ocy/Je \IOlviradicala is very easily recognized in the field by its distinct 
membranous volva and long, r.idicating stipc-base. The presence oflecythiform 
cheilocystidia combined with the field characters places this new species fi rm ly 
in section Si11gereli<1 Watling, and the presence of lecythiform caulocystidia 
places it in a slightly modified series Comeri Hauskn. & Krisai, as outlined 
by l lausknecht & Krisai -Greilhuber (2006). '!he stipitipcllis in series Comeri 
consists of capilliform , ellipsoid, and sphacrical lo lageniform elements; only in 
one species are these clements intermixed with lecythiform cells. 

The volva in C. volvimdicata is striate on the upper surface, and although it has 
been impossible to track the development to the degree followed by the senior 
author for C. corneri (Watling 1979), a striate volva characterizes both species. 
There are other parallels. Gmocybe w meri is coprnphilous, with lhe primorJia 
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developing below the surface of the dung, whereas in C. volviradiaua the stipe was 
found buried in manured soil. 

'!he long rooting base of C. volviradica/a resembles that found in C. antipus 
(Lasch) Fayod known from Europe and North America, C. /mmicoUI ('Thicrs) 

Hauskn. et al (• C. m1tip11.~ var. /111micoU1 Thiers) from North America, and 
the European C. fiorii (D. Sacc.) Watling, C. leporina (Velen.) Singer, and 
C. alboradicmrs Arnolds- all assignable to Conocybe series A11tipm (Hausknecht 
& Krisai-Grei lhuber 2006). Although none of these species ever de\'elop a volva 
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F1Gs. 2- 4.Co,aocyb.,ml>'irw:licara.2.Ba,idio,pore•.3.Chcilocystidia.4.Caulocystidia. 

immediately above or at the base of the rooting stipe, C. !'Olviradicata resembles 
C. a111ipus in producing basidiospon:s thal are hexagonal in face view. 

Hausknecht (1996, 2009), who treated European Co11ocybe species with 
rooting or deeply inserted stipc-bases including the species indicated above, 
recognized eight additional species in his key but did not depict any possessing 
the slightest volvatc development. The recently described C. reitm~1ldii from 
Europe (liausknechl & Krisai-Greilhuber 2009) and C. rndia,lll Singer, ,m 
extra- European radicate tax on with minutely ornamented basidiospores, arc 
placed in Conocybe section Oc/iromarnsmius subsection Pseudocystidialae. The 
spores of C. vo/i•imdicata, however, arc smooth. Co11ocybe rei111w1ldii differs 
significantly in the lack of a 1•olva. 

Cmwcybe radiwlil from South America possesses lccylhiform pleumcystidia, 
but no such structures arc found in C. 110/i,fradicata. Conocybe radiwta is also 
lignicolous, whereas the Turkish material is found in manured garden soil. 
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fheauthon;wouldliketoexpn:5sthcirtha11kstoAntonHausknecht(Fakuha15zcntrum 
fiir Botanik dcr Univcrsitat Wien, Wien, Austria) and I lcnning Knud5en (Natural 
History Museum of Denmark, Copenhagen, Denmark) for reviewing the manuKript 
and to Giilnur Ek~i (Hocettepe University) for drawing the figure of the new taxon. 
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Al>stracl - Pmria sullifrra sp. llO\'. from Malay.,ia ls d e<.cr ihed. This fungOJs is 
charactcrireJby thcdi,tinctlysti pitatcba.sidiomata. lcrrc,trialhabit,andwrrurnse 
chlamydospores both in the con1ut and in culture. lt.s macronx,rphology resembks 
lhM of Alhatndlt<.<, h111 phylogenetic ~na lysi• 00,;cd on L<;U place< it 1,.i1hin a dade 

comprising l'o5tia, Amyl""y,ti>. and '"'""Jf""'" where aU species hJve a white and 
Heshy to soti co rky oonkxt and monomitic hyphal system with damped generative 
hyphac. Most .,cq ncnce.,showing high homology with P .,1,://if~ra repre,cm hrow n rnl 
potyJ,orc, . 

Key words - fomitopsidauae , Dlisopoms, phylogeny, PolypomcMe, taxonomy 

Introduction 

Postia Pr. (Fomitopsida ceae, Polypomles) is typified by Polyporns lacteus Pr. 
[lectotypified by Donk (1960);: Postfr1 tepliroleuca (Pr.) Jillich]. The genus is 
characterized by resupinate to sessile basidiomata with a fleshy context in fresh 
condition, a monomitic hyphal system with clamped generative hyphae, and 
..:ausing a hmwn ro1. A few spc..:ics sucl1 as P. ceiif/11a ( Berk. & M.A. Curtis) 
Jillich, P. follic11/ocystidiata (KotL & Vampola) Niemela & Vampola, and 
P. s11b1mdosa Y.L. Wei & Y.C. Dai occasionally produce substipitate or pendent 
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basidiomata (Ryvarden & Gilbertson 1991, Wei & Dai 2006), but so far, species 
with terrestria l and distinct ly stipitatc basidiomata arc unknown in the genus. 

Oligopoms 13ref. has been used for the same group of fungi (Ryvarden 1991), 
but Pvslili was published prior to Oligoporns and has been widely acCl'f' led 
(Buchanan & Ryvarden 2000, Dai et al. 2004, Dai et al. 2007, Niemela et al. 
2001, Rajchcnbcrg 2006). 

"/'yromyces P. Karst. (type: '/'yromyces d1io11eus (fr.) P. Karst.) is 

morphologically similar to Postin, and many species now accommodated in 
Po.~/l(l were 011c1: pl.iced in Tyromycl'S (Lowe 1975, Ryvardcn 1978). 'f)'mmyces 

has been restricted to species producing a white rot, however. Phylogenetic 
studies also suggest that 1)'romyces is phylogenctically distinct from Posri11 
(Binder et al. 2005, Yao ct al. 1999). 

During field trips in Peninsular Malaysia in 2002 and 2007, we colkcted a 
polypnrc wi1h dis1inctly s1ipita1e and terrestria l hasidiomata, a white and Oeshy 
context, oblong ellipsoid basidiospores, and verrucosc chlamydospores in the 
context. Its mycclium in pure culture did not react with 1-naphthol, suggesting 
a lack of laccase and, consequently, that it is not a white rot fungus (Kiiiirik 
1965). 

Within the genera ofpolypores (Rpr-Jrdcn 1991), the micro-morphological 
and physiological features of this species would point toward Posti11 . However, 
the terrestrial and stipitate habit together with the verrucose chlamydosporcs 
de\'iatcs from Postia as currently circumscribed 

In this study, we examined the phylogenetic position of the present 
fungus in relation to several Postia spp. and related polypores. After detaikd 
morphological examinations and other characteristics, we describe it as a new 
species. 

Materials and methods 

Sequencing and phylogenetic analysis 
Five fungal isolates including Postia spp. (TABLE I) were grown and harvested 

according to Ota & Hattori (2008). DNA was extracted using a DNcasy Plant Mini 
Kit (Qiagen, Valencia, CA, USA). Nuclear ribosomal LSU sequences were generated 
following the methods of Ota & Hattori (2008) or Sotomc ct al. (2008). DNA sequence<,: 
were de1crmined using a BigDye Terminator 3.1 Cycle Sequencing Ki t (Applied 
Biosy,;tcms, Foster City, C,\, USA) with the ABI 3100 DNA M'.<[uencer (Applied 
Riosyslcrns) . Sequcrm:swcre edited with V~-c\or NTl advance 9.0 (lnforMax, Frederick, 
MD, USA) then submitted to GenBank (accession numbers :\B569119-569123, Table 
I). Twelve add itional nrLSU sequences were retrieved from GenBank. Ler1ti,ms tigri,ms 
(Bull.) Fr. and l'olyporus sqrwmosr,s (HL1ds.) Fr. were used as outgroups because they 
belong to l'olypora,.me but arc outside oft he family Fomilopsiduceue that accommodates 
Postia species and their all ies. The sequences were aligned using Clustal X (Thompson 
ct al. 1997). "l he alignment of the nrLSU regions was deposited in Tree Base (accession 
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fAu1.i;J.List.ofspecies,Mrains,andvoucherspccimensnewlyscqucnccdinthisstudy 
and GenBank acce~ion numbers for the LSU scquenc<.>s. 

P.jap<>r,iru 

P.,1,Ui[tr~ 

Japan , Koch, 

Japan, Ko.:h , 

Jaran, Jharo l:i 

Malaysio.l'tn.,.ng 

Sl0658). The data sct was analyLcd in PAUP" 4.0blO (Swofford 2003). Ma:..-imum 
parsimony analysis was performed for the dataset with the heurist ic search option with 
100 random addition &<.:qucnccs and tree bisection and reconstruction (TBR) as the 
branch -swapping algorithm. All gaps were treated as missing data. "fhe robustness of 
individualbrancheswasestimatcdbascdonlOOObootstrapreplications. 

Morphological studies 
Macro<e<>p ic cha rockristicc wert <le<crihed hil~ed on fresh and dried spffinwns. Microscopic 

characteristics bi>scd on dried srecimem were detcnnined by c:umining free -hand s.:ctions 
mounted in Mdier's rdgen1 or in 5\to (wl\•) KOH solution. A non-dextrinoid and non-amyloid 
react innwa,described as IKT- . lhc fol lnwingabbrcviatinnsarc used in1hetext: ]., mean spore 
length; W, mean width; r, the ratio of length/width of a basidiospore; R, ""'"" of r. The term (n -
x/y) means x measurements ofbasidiospores from y spocimens. lhe examined srecimens were 
dcposik'llinTFMorKEP. 

Cultural characteristics were studied on potato dex1rose agar plates at 25°C and de,cribed 
according to Nobles (1%5) ~nd Stalptrs (19711). Presence of txtraceUol~r oxid~se was tested with 
l -naph1holc1hanol w lu1ionandtyrosinc e1hanol su111c111io11(Kiiiirik \%S). Thccxamincd cul1urc 
wa,depositedintheculturebankof f'ore.try and f ore.tProductsRe.seardlnstitule(FFPRI), 
Tsukub•, Jap~n. 

Results 

Phylogenetic analysis 

A preliminary search using the blast option showed homology with several 
brown rot polypores. The phylogenetic af!inities of the present fungus were 
estimated using 20 L'iU scqurncl"S, with an aligned length of75 l ha,;c pairs. 
Fifty positions were variable but uninformative and 86 positions parsimony 
were informative. Parsimony analysis of the nrLSU data set yielded two most 
parsimonious trees, 269 steps in length (CI .. 0.58, Rl • 0.68, RC • 0.10) (FI G. 

I). 
The present fungus was placed within a weakly supported dade that 

includes the species Postio w esia (Schrnd.) 1~ K.irsl., P. g11t111/ow (Peck) )Ulich, 
P. japo11ic11 Y.C. Dai & 1: Hatt. and P. rennyi (Berk. & Broome) Rajchcnb. This 
dade is included in a larger one (Postia s.l. clade) that includes Amylocyslis 
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Fm. l .Oncofthctwomostparsirnonioustrccsobtaincdfromhcuri,1icscarchc•bascdon 
L5U ... quencedatasetofl'osria,rellifema1xlitsrelatcdspecies.Boot,t rapsupport,·a h1es 
abun, 50% arc ind irnlcd al lhc rKXl,-s. Taxa mark,..J wilh • ,.·ere uriginall}· ,ubrnitlN tu 

GcnBankasOli%)pom, 

foppo11ie11 (Romdl) Bondartscv & Singer ex Singer, and fdlmoporus liirtus 
(Cooke) Nuss. The cultural characterist ics off. /1irrus arc still not fully known, 
but other members of this clade arc brown rot polypores with a monomitlC 
hyphalsys1cm 

Description 

Postia stellifera T. Hatt. & Sotomc, sp. nov. flGS2,3 
MvcoBA,;K518618 

Ba,iJiowrpi" ""'""'' sripitlitli, lcrrcstria. Pilci ,in;:r,/mn, rnhtomeul<>Si, lmmuroli 

Co11rexlu• car,w,u.<, alhus. Facies porMum alba, pori ""Jl"lare.<, (1 - )2- 3 per mm. Sti~s 
""lfrlil~.a/ln. Sy.,t~ma 1,ypl,arum "'""""'ilirnm, l1yplw.:ge,aerativael,ya/i11,w,fih11/1itae, 
l,ypluui11co.1rc .. 1u i,,jl.,tac. fliijidimporaeob/o,,gu.,, l,y,,/ina.>, /,aud,iatriuoidcac, 4.5-
5.Sx l.8- 2.311m.Clilamydos/"'racv~rmcosue,liyalinaewd/11teo/ac, 7.5- 12.5x6.8- J().8 

HoLOT\"PVS: Malaysia. Pc"""}!, Gcrrak Sa_u,./, ad tcrram ;., silva, 26.Xl/.2002, 1,x 
T.flattQf"i&S.Bahamddi,,(TFMF· 20668). 
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Fm.2.SlructuresofPrutia,1dlij;,rr,(fromholotyr<'l-
- a, lla;idiocarps. - b: lla;idiospores. - c: llasidia. - d: C)'stidiolcs. - e, Chlamrdospores trom 

context. - f: Genera1i,·e hyph"" fmm 1rama. - g, Generative h)'phae from rnmext. 

ETYMOLOGY: Latin. st~llifu" • with stars, referring to the star-,har<'d chlamydosporc,s 
Sl'enbolhinthernntextofthebasidiomataandinthl'culture 

Basidiomata annual, centrally stipitate, terrestrial. Pilei circular, applanate to 
convex, pilcus surface subtomentose to pubescent, azonate, light brown to light 
grayish brown, whitish near the margin, pilcus margin thin and acute, entire, 
up to 7 cm in diam. Pore surface white to cream in fresh condition drying 
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a b 

F1G.3.Strnctu1tsofPo,1iasrdlif~ra(fromcx· typcculturc). 
- a: Generative hn1hae from ad,,mcing zone. - b: Young chlamydospore• 

- c: MaturechlamyJ05porcs 

sordid white to grayish; pores angular, (1-)2-3 per mm, dissepiments thin, 
entire, wi th conspicuous hyphal pegs near the pore mouth. Context fleshy in 
fresh condition, soft and flexible in dried condition, spongy near the pilcus 
surface. dense near the tubes;grayish brown near the pikussurface, partly light 
brown near the tubes, otherwise whitish to pale orange, up to 7 mm thick. 
Tubes whitish, fleshy in fresh condition, drying more or less brittle, decurrcnt 
on stipe, up to S mm deep. Stipes cylindrical, stipe surface pubescent, white in 
fresh condition. light brown to grayish in dried condition, up to 5 cm long ,:md 
l.Scmwide. 

I lyphal system monmnitic both in context and trama. Contextual generative 
hyphac with damp-cunn.-ctions, thin- lo lhi ,:k-walh.-J with a distinct lum.:n, 
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mostly sinuous, occasionally branched, hyali ne, I KI- , inflated h yphae abundant, 
2-15 µm wide. Chlamydospores scattered to abundant in the context, verrucose, 
appendages up to 2.5 µm long, hyaline to yellow, 7.5-12.5 x 6.8-10.8 µm 
(excluding appendages). Tramal generotive hyphae with clamp-connections, 
thin-walled, stroight or sinuous, sparsely to conspicuously branched, hyaline, 
]Kl- , l.8- 5 µm wide. Cystidiolcs present in hymenium, fusoid to mammillate, 
smooth, thin-walled, 14- 22 x 4- 5.5 µm. Basidia clavate, 4-sterigmate, with 
a basal clamp, 18- 25 x 5- 7 µm. Basidiospores oblong ellipsoid to short 
cylindrical, thin-walled, smooth, hyaline, IKI- , 4.5- 5.5 x 1.8-2.3 µm, L = 5.07 
µm, W = 2.86 µm, r = 2.21-2.78, R =2.44 (n = 23/1). 

CU!.l'URAI.CHARACl'P.RISl'lCS - Growth slow, 1.2- 1.4 mm/day,platescovered 
in 6 weeks. Advancing zone bayed, apprcsscd, white. Mat at first white, aerial 
myccliumwoollyto flat,becomingcream lo light brown from the center. Rever,;c 
unchanged Odor indislindivc. Hymenophore devclopmen1 not seen within 6 
weeks. Generative hyphae from the advancing 7,one thin-walled, moderately 
branched, hyaline, 1.5-4 µm wide, with damp-connections. Generative 
hyphac from aerial mycclium and submerged mycclium as in advancing zone. 
Chlamydosporcs abundant, produced intcrcalary or on the apex of hyphae, 
at first fusoid, thin-walled, smooth and hyaline, later ellipsoid to subglobose, 
thick-walled, distinctly verrucose to spinosc, appendages up to 4 µm long, 
hyaline to yellow, 7-20 x 6-12 µm (excluding appendages). 

EXTRi\CELLULi\R OX!Di\SE i\CTlV[TIES - 1-naphthol, - ; tyrosine,+. 

SPECIES CODE - 2, 3, 7,34, 36,38,46, 56 (Nobles 1965);2, 9, 13, 15,22,30, 31, 
39,45,52,(53),85,91 (Stalpers 1978). 

EXAMINED CUl.l'URE - PEN49 (ex-type strain, isolated from TFM F-20668). 

TYPE OF ROT - unknown, but probabl}' brown rot. 
Onrna sPICL\tES HAM1"ED - Malaysia. Perak, Ta.man Negara Royal Belum, ah. 259 

m,on.soil,l8Junc2007. lcg. l!K 'Jhi(KEl'FRIM4583). 

Discussion 

Within the genera ofpolyporcs (Ryvarden 1991), the micro-morphological and 
physiological (type of rot - viz. in all probability a brown rot) features of this 
species would point toward Po5fill as a possible genus. In addition to the decay 
type, the following characteristics arc common to the present fungus, Po5fia 
and its allies: white and fleshy to soft corky context, poroid hymenophore, 
monomitic hyphal system, generative hyphac with clamp-connections, and 
smooth basidiospores without distinct reactions in iodine reagents. 

Our phylogenetic study also indicates that this fungus is related to several 
Po~lill species, Amyloc~ri~ foppo11ic11, and Jtdmoporus hirti,s, However, the 
phylogenetic position of /~ ~ldlifera within a hypothetic />o~rlll s.l. clade is still 
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unclear, because sequences of many Posti11, including the type specie:,, arc still 
unavailable and the clade consisting of Postill species is weakly supported. 

One of the very distinctive characteristics of P. stellifem is the presence of 
a well-developed stipc with a terrestrial habit, a feature hitherto unknown in 
Postit1 and other related genera. Several polypore genera accommodate only 
stipitatc and terrc:,trial species such as Alb11trdi11s Gray, Co/lTida S.E Gray, 
Boletopsis Payod, Comeroporm 'f. Hatt., Diac,mtlwdes Singer and Polyporolerus 
Snell in addition to Jalmoporns. However, a few genera include both lignicolous 
and terrestrial species, e.g., Microporellm Murrill with M. clemwsiae 
(Murrill) Ryvardcn and M. i11usitatus (Lloyd) Corner both terrest rial versus 
M. J;nmdiporus Corner and M. pe11im11/aris (Corner) Decock, both lignicolous 
(Comer 1987, Decock 2001). Phylloporfo Murrill and Am1111roderm11 Murrill 
also accommodate both lignicolous and terres trial species. 

Another distinctive characteristic of P. s/d/ifem is the presence of vcrrucose 
chlamydospor~'S in thc cont,;xt, also present in cult ure on artificial mcdia. 
Chlamydospores arc prcst:nt in thc context of st:wral Post ii1 spt:cics such as 
P. ptydwg(isler (E Ludw.) \ll'Slcrh., P. remiyi and P. brum1eo Rajchcnb. & P.K. 
Buchanan (Rajchcnbcrg & Buchanan 1996, Ryvardcn & Gilbcrtson 1991), and 
many produce subglobosc to ellipsoid chlamydospores in cultures, but they arc 
always smooth. 

After intensiw i.-xamination of the oxidative reactions of wood-decay fungi, 
Kiiiirik (1965) listed the following 3 sp<""cks that did not have laccasi.- but had 
tyrosinasc as in P. stellifem: Leutinus lepideus (Fr.) Pr. [• Neolmtim1s lepidem 
(l;r.) Redhead & Ginns]. Meruliw fo crymam (Wulfcn) Schumach. [• Serpul,1 
focrymm,s (Wulfcn) J. SchrOt.J. and Trecliispom brinkmmmii {Bres.) D.P. Rogers 
& !LS. Jacks. [• Sistotrema bri11kmmmii {Bres.) J. Erikss.]. Like these three 
species. P. .<li!llifem is in all probabil ity also a brown rot fungus. 

Amylocystis l11ppo11ic11 is charac1erized by amyloid cystidia and hyphae 
but is otherwise similar to Po.,tia with rnonomitic hyphal system and a rot 
(l{yvarden & Gilbertson 1993). Nobles (1958) placed}. /1irf11.• in the group 
positive for extracellular oxidases on the basis of the Bavcndamm reaction 
and application of dhanol gum guaiacum. Chang (1991) also concluded that 
th is is a whi te ro t fungus using 13avendarnm reaction. However, these meth ods 
cannot differentiate lacca:,c and tyrosinasc (Harkin ct al. l 971) and arc unable 
to cvaluatcthedecaytypc. 

]11/mopoms is the only genus to accommodate a stipitatc and tcrr<""strial 
species among the allied genera of P. stellifem and is oftrn plac<""d in /ll/l(ltrelfoce,1e 
(Kirk et al. 2008). 1\nother distinctive characteristic of j(l/mopoms is the larg<"" 
and spindle-shaped basidiospores that are unknown both in phylogenetically 
related genera and the morphologically similar genus Albatrdlus (Gilbertson 
& Ryvarden 1986). \Ve prefer not to put P. stellifem into ]dlmopoms because 
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of the difference in basidiosporc morphology and the presence of vcrrucosc 
chlamydosporcs in the context of the former. The phylogenetic position of 
another species of Jalmoporus, f. pekingemis (/.D. Zhao & L. W. Xu) Y.C. Dai, is 
still unknown, but it also has large and more or less fusiform basidiospores that 
arediffercntfromthose ofP.stel/ifem(Dai2003). 

The present fungus may be easily mistaken for an Alb11trelfos species because 
of the terrestrial habit and macro-morphology, but this genus is hitherto 
unknown from lowland rainforest of Southeast Asia, although the-re arc a few 
reports of it from the highlands of Malaysia and Papua New Guinea (Corner 
1989. Quanten 1997). Most of the Alb11trellm species arc considered to be 
mycorrhi7.al and difficult to cultivate on artificial media and/or their growth 
is much slower ( 18.3-33.0 mm/8-wks on l'D,\. Akama et al. 2008). Most of the 
Alb11trellus species have short ellipsoid to suhglobose basidiospores (Gilbertson 
& Ryvardcn 1986; Ryvardcn & Gilhertson 1993) while our species has long 
ellipsoid basidiospores. Additionally, vcrrucosc chlamydosporcs are unknown 
in Alh11rrel/11.<. 

Most Albi1trell11.1 species arc included in the russuloid elude, except 
A .. 1yri11g11e (Parmasto) Pouzar and A. pecki(mus (Cooke) Nicmclii, which arc 
placed in "the residual polyporoid cladc' where ot her members of thisclade arc 
lignicolous and associated with a white rot (Binder ct al. 2005. Bruns ct al. 1998, 
Cui ct al. 2008, Ryman ct al. 2003). In addition to their phylogenetic status, the 
cultural characteristics suggest that A. syring<ie is possibly a white ro t fungus 
(Nicmclii 1970, Stalpcrs 1992). and Ryman ct al. (2003) implied that it should 
be excluded from AlbMrellus. Albatrellus pecki111111s, which has been reported 
to be attached to buried wood of fogus and Ti/I(! (Lowe 1942, O\·crholts 1953) , 
is also possibly a saprobe. As in It . syri11g<1e and A. peckimms, I~ stel/ifcrn is 
phylogcnetically isolated from Albotrell,is scnsu stricto, despite their macro
morphological similarity. 
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A new record of Gliocephafotrichum simplex from India 

SANJAY K • .SJNGH, LAr..SAf-lAII YAn,w, PAR AS N. SJNGf-1, 

RAH UL SHARMA 0:: KUNlilRAMAN C. RAJliSHKUMAR 

singlrsbingl1@rt!<lijfmuiL com 
Na tional Facility for Culture Collecti<m of Fungi, ,HACS' J\glwrk<Jr Researcli lns!it i,/e 

G.G.Agark,u Road, l'1me-,/II ()(),/, India 

,\bst ra,t - Duringa surwyof inte rcsting and rare fungi i11foc1ing e.:onomicaUy 
import.lntplantsiJ1thcforcc,tsof thc\\'cstcrnGhatsin[J1dia , anuncommonfunp:al 
species was isolated from fruits of Terminalia rhehr,la. The fungus hu dis1i nctive 
morphologicalfcalurcssucha,a whorlofstcrilearmssubtend ingpenicillatcbraJ1Chcs 
bcuringycUowish masscsofclonga1cd tocllipsoidnl conidia.Bascdonmorphological 
charactersond~comp.,risonofsequencesoftheintemaltranscribedsp"""rrcgionof 
,D:-.A (lTSl -5.8S-[TS2). the fungus was determined to be Gli,,up/,,./vlridm,n >imp/ex, 
a•pecicsnotpreviouslyknownfromlndia. 

Ke)' words - dlldUJOrph. funi;dl Jiwr>i ty, llyp,_,cn,,.b, ITS ~"'-!uc,ice 

Introduction 

India is a tropical country that harbors considerable fungal biodiversity 
(Bilgrnrni <'! al. 1991, JamaluJJin et al. 200'1). As parl of our ongoing dfort 
to discover and preserve fungi, we are making regular surveys and isolating 
rare and unusual fungi. During 2008-09 partially degraded fruits of Termi11ali11 
dieb11/a were collected from the forest floor in Western Ghats in Maharashtra 
state, India. From these fruits a fungus was isolated and identified as 
Gliocl':plw/.,/ridmm simplex. 'Oiis fungus has rn:vcr been rccorJcJ from ln<lia. 
The present communication describes this fungus from India on artificial 
media isolated from fruits of T chebula. 

Materials and methods 

Isolation, pure culture and microscopic examination 
Samplesof"fonuinllliafruitswerecollected in separatepaperbags andtransportcd 

to the laborntory. lhe fmit samples were surface-steriliu:d by dipping in 70% ethanol 
for 10 min, then rin&ed in distilled water and incubated in a moist .chamber al 25 ± 2°C. 
Aycllowishtograyishfung.ilgrowthappearedonthefrnitsurfaceaftcr4days.Dircct 
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strcakandscrialdilutionplatemethodswercuscdtoisolatethefungusasapurcculture. 
Potatodextroseagar(potatoes,pecled,sked200g,dextrosc10.0g,agar20g,watcr1L) 
and 1/8 (HIMEDIA) were used as the isolation medium. lhe isolation plates were scaled 
with parafilm (M250-I-IIMEDIA) and incubated at ambient lab temperature (25°C). 

A Nikon lrin<>cular ,1ereo1.0om microscope (Model SMZ- 1500 with Digi CAM) 
wa~ us.,d for din..-.;\ ob,;crvalion of the fungal grnwth pallcrn on the fruit ~urface. For 
microscopic details and photomicrographs. an Olympus CX-41 microscope was used. 
Specimens ,~re mounted in lactophenol-cotton blue and distilled water for microscopic 
studies. Measurements of fungal structures were made with an ocular micrometer. 

The specimen is deposited in AjKkar Mrcologkal Hcrbarium (AMH, according to 
Holmgren ct aL 1990) and a pure cultuK is deposited in the National Fungal Culture 
Collection of India (Nl'CCI-WDCM 932), MACS' Agharkar Research Institute, l'Lme, 
India 

DNA isolation 
lhc fungal strain was maintaincd on PDA slants. DNA was cxtracted from culturcs 

grown on PDA plates for two weeks at 28"C by firs1 homogenizing 1he mycclium in 
FastPrep"24 tissue homogenizer (MP Biomedi~als GmbH, Germany) and then using the 
Cf,\BnK1hodofGraescrclaL(1999) 

PCR amplification 
For ITS-PCR the un iversal primers ITS4 (5' TCC TCC CCTTAT TCA TAT CC3') 

and ITSS (S'GG:\ AGT AAA AGTCGTAAC AAG G 3') amplit)'inga DNA fragment 
of about 700 bp of the rl)NA gene were used (White ct al. 1990). 'the l'CR mixllire 
contained readion buffer(IO mM TrisHC[ pH KO. 50 mM KCl, l.5 mM MgCL,),200 µM 
of each deoxynucleoside triphosphatcs (Gcnei, Bangalore, India) , 50 pM each ~f primers, 
I U of Taq polymerase (Cenci, Bangalore, India), and 25 ng of tcmplate DNA. Samples 
were overlaid with sterile mineral oil and amplified through 30 cycles in a thermocydcr 
(Eppcn<lorf Ma~tcrcydcrAG, Hamberg, Gcrmany) as follows, initial dcnatt1ration for 5 

min at 95°C, dcnaturation for 1 min a1 95°C, annealing for I min at 56°C, and extension 
for 1 min al ?2°C. lhis was followed hy a final extension step for 10 min at 72•C. 'The 
resulting PCR pruJuc\ was chc.::ked on 1.2% agaros.c gel (Signm). 

Sequencing 
PCR products were cleaned with Axygcn PCR cleanup kit (Axygen Scientific Inc, CA, 

USA) and sequenced using primers ITS4 and ITS5 (White et aL 1990) on an automated 
DNA Sequencer AHi 3130 (Applied Biosystems, USA). 

Sequence Alignment & Phylogenetic tree 
rDNA sequences (ITSl -5.8S-ITS2) oi the Indian isolate of G. >imp/,:x were 

manually aligncd with those of Known G. simplex scqncnces and thc othcr six species 
of Gliouplia/otrichum in the NCBI datahase (Table I) using tex t edi1or option of 
llie soflw.i.re MEGA for similarity. The manually edited sequence uf NFCCI 1496 
was deposited in the EMBL nuckotidc sequence databasc (FN5501 I l) a11d was also 
subjected to a BLAST search. "Theneighbor-joiningtrecwasdcrivcdfromanalyscsof 
ITSl-5.SS- ITS2sequcncesusingMcga4.0software 
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Taxonomic description 

G/iocepl,a /otricl111 111 simplex (/.A. Mer-) B.J. Wiley & E.G. Simmons, 

Mycologiu63(3) , 578, 1971 l;lGS 1- 8 

HABITAT: On rotting fruit ofTermi11ali11 chebufo Retz. (Combreh1ce11e). 

TELEOMORl'H: Unknown. 

ANAMORPH: Optimum temperature for growth 25- 28°C. Colony radius after 
3 d on l'lJA (80 mm). CM.o\ (75 mm) and VS (70 mm) . Colonies on !'DA 
off-white in centre, floccosc cotton}', buff, golden brown, sporulating. margin 
irn:gu!dr. Re,·crse bulT. Appearance in nature: Subslr.ile brown lo blackish. 
covered with grayish -white colonies that later turn yellowish and spread over 
entire outer surface, Hyphae branched, septate, hyaline, smooth, 7.5- 10.5 µm 
wide. Chlamydospores one-celled, terminal to intercalary or lateral, subglobose 
to mostly globose, thick-walled, golden brown with short stalk, 20- 35 x 20- 32 
µm diam . .Sterile hairs 1-2, originating from branching point of conidiophorcs 
or beneath septum subtending penicillus, hairs hyaline 3 - 8 septate, 125- 412 
µm long, base broad, tip narrow. Conidiophores erect, simple to branched, 
arising directly from submerged mycclium, hyaline to subhyaline, 80- 162.5 
x 7.5- IO µm, broad at base gradually narrower towards apex. 2-6-septate, at 
apex bearing a compact penicillus, with slimy head. Penicillus of successive 
branches, primary branches 7- 10 x 4- 6 µm, secondary branches 6- 8 x 4- 5 µm, 
tertiary branches 5-7 x 4-5 µm, quaternary branches 5-6 x 2-4 µm . Conidia 
cylindrical to ellipsoidal,smooth, hyaline, 7.5- 9(- 10) x 1- 1.5 µm. 

S1'ec1""" UAM1sr.n, Ind ia, Mahahale.,hwar (1T5S"JS"N 73"'39"2 l"F.), J\hhar~shtr~ . 
on degraded fruits of Tcrmiuulia d,eb1<l~ (Cottob...-taceuc:). Oct. 2008, LS. ladav, AMII 
9279,CultureNo..\"FCCll496 

NoTEs- The genus Glirxeplwlotriclwm /./. Ellis & Hesseh., typified by 
G. b11lbilium /.). Ellis & Hesselt., is mainly characteri;,,ed by the origin of the 
sterile arms and the conidia along with the morphology and dimension of 
chlamydosporcs (Ellis & llesseltinc 1962, Decock ct al. 2006). 'This genus has 
bt.-cn exp.indeJ to includt: six addition.ii species: G. bm:illisporum Decock & 
Huret, G. cylindrosporum B.J. Wiley & E.G. Simmons, G. longibracl1i11m Decock 
& Charue, G. microchlamydospornm (J.A. Mey.) B.J. Wiley & E.G. Simmons, 
G. o/1ie11se L.H. Huang & J.A . .Schmitt, and G. simplex (Ellis & Hesseltine 1962, 
Wiley & Simmons 1971 . lluang &Schmitt 1973, Decock ct al. 2006) . 

Sequencing or rDNA (lTSl, ITS2 .inJ 5.SS) shc,ws lhat uur isolalt: is 
Glioceplwlorriclwm simplex, a species not previously recorded from India. 
'The present strain NFCCI 1496 is part of the clade formed by other strains of 
G. simplex (hg. 9), however, it differs slightly from its closest strain M UCL4655 l 
from Singapore by three nuckotide positions. i.e. two transition of C7T 
at 202 and 316 bases along with an insertion ofan A at position 8 (Fig. 10). 
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Initially, morphological differences viz. number and si;,,e of sterile arms and 
branched conidiophores produced on different media showed slight l'ariation 
in morphological features from G. simplcx(Wilcy & Simmons 1971), but rDNA 
sequence comparisons showed lhal our isolate is indeed G. simplex. The sclac 
of our isolate originate directly below the penicillus unlike the descriptions of 
this species. G/ioceplwlorriclwm simplex is distinguished by the presence of 1-3 
sterile hairs originating from 10-15 µm below the penicillus and cylindrical 
conidia measuring 7.5-9(-IO) x 1- 1.5 µm (n = 100 spores) accommodate this 
isoh11e in G. ~imple.x(Wilcy & .Simmons 1971). 

~ 

G.slmp .. ,t ott• ln MUCL1&Sll 

Tl c .s1mp1ust rU>MUCL46 5S1 

0 ,slmpl.,.slr•ln MUCL1 85H 

G,q llndro.po,um otr• ln Ml>CL18570 

G .mlerochl• mydospomm otrol" MUCL18349 

!II G .m le rochl• mydospomm • tr• l" MUCUl137 

G.m lcrochl• mydosporu m ocr• I" MUCL-5 

F,u. 9. Neighbour joining ln't' based on ITS!-5.8S-ITS2 s.,yucncie, showing lhc rdalion,hips 
amonp:llG/iocep!,a/01rfrJrum,trains1tprcscnt i11g7,pccics. 

FIG. w. Jn"mion (C ton noted at two locatioos ,n Gli<Xepl,aloindmm simplex MUCL4bSSJ 
from Singapore in compari~on co NFCCI-14% from India: po:;ilion l-b;i:;c 202 ((><lrl uf5.8S gene); 
position2-basc3l6(partoflTS2rcp:ionofrDNA). 

~1Gs. l 8 {kh). G!io«pl,alotrichi,,N ,imp/ex. l. Colony on Pl)A 3Jter 5 days. 2. Stereoscopic vie wot 
yello1,,fah con id ia l he 005. 3. lhick wallfd , goklen t.-own, globosechlamrdospores. 4. lnfectt-d fmits 
of Tumiuali« d,dmla 5. Ma lure ronidiophores with penicilli. 6. ConidioJ>horcs with fertile s1ipe 
extensions. 7.Conidiophomwith sterilea rms(setae) . 8.Conidia.Scalebars - 20µm. 
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fAu1.i; L Comparison of the rDNA sequences (ITSl -5.SS-ITS2) among isolates of 
G/iocephalotricl11 ,,i1. 

G.,impl= 

G.,impkx 

G.cyl,ndrospo,um 

G.b..c,lli,pcnm 

G.l""gil,rad,1um 

§NH.:<:l:'.'s>honal fong,.J r.:ulture<:oU•~t,onof !ndia,Pun<, lnd,a 

GENSBANL' 

EMBLAcc 

DQ,t,t,705 

DQ374408 

OQ27MU 

DQ3819S2 

~~~~\~~~~~::• d< l"Univeuit< C..thoh<,"" d < l.ouvion, l.ouvain ·h ·N<Uve, Belgium. 

SouRcR:NC!IJ[http·l!www.nchi.nlm.ni~ govO 

There is no previous record ofG. simplex from India (Bilgrami ct al . 199 1, 
Jamaluddin ct al. 2004). Earlier records of G. >imp/ex from various parts of the 
world arc mainly from soil and debris (Watanabe & Nakamura 2005), although 
it has been reported on fruit of rambutan (Nishijim.:i ct al. 2002). The isolate 
from India is reported for the first time from fruits of "/ermllwlin cheb11ln, a 
plant that has been used as a traditional medicine. Therefore, the present fungus 
is Jo.:umcnted here as new record from India. 
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Introduction 

Apoplrysomyces and Mycotyplw belong to the subphylum M11coro111ycoti1111 
(I !ibbctt ct al. 2007), fomily Mucomce,1e, order Mucornfo5 (Benny 2005). 
Apophysomyc~ was ftrst described by Misra cl aL (1979), and lhe descriplion 
of A. elegans (the monotypc) was based on two specimens isolated from soil. 
·fhis species typically produces a pyriform, apophysate multispored sporangia 
developed on a sporangiophorc with a funnel -shaped to bell-shaped apophysis. 
Apophysomyc~ efognm has also bern reported as an agent of zygomycosis 
in immunocornpromiscd pat ients (Kimura ct al. 1999; Liang ct al. 2006; 
Chakrabarti ct al. 2008; Reddy et al. 2008). 

Mycolyplw was introduced by Fenner (1932), who described a single 
species, M. microspora. Six species have been included in the genus, but 
Benny ct al. ( 1985) accepted only three as true Mycolyph,1 species. Mycolyph,1 
micro~pom wa.,; iso]alcd as a cunlaminanl 011 a plalc cuhurc of a palhngen of 
biller orange (Citrus aura11ti11m) and was first classified in M11coraceae. Since 
then, Mycoryplw has been placed in the Clwm1ephorac1me (Bessey 1950) and 
the Cwmi11gltamc/laceae (Hesselt ine 1952). Novak & Backus (1963) described 
M. (ljficm1n, which produces zygospores with a typically mucoraceous form. 
Young (1969), based on the electron and phase-contrast microscopy of spores, 
reported that Alycotyplw should be included in the ·nwm11idfrice11e. Later, 
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Benny ct al. ( 1985) proposed the family Mycotyplu1ce(le, including a new species 
M. i11dia1. Mycotyplw microspom is characterized by sporophores terminating 
in a mostly cylindrical fertile vesicle bearing dimorphic sporangiola subtended 
by conical dcnlicks. Yeast-like budding cells and thin-walled chlamy<losporcs 
area\socharactcristicsofthisspecies. 

The purpose of this manuscript is to report the first occurrence of Mycotyplw 
microspora and Apopl1ysomyces elegmrs in Brazil. for M. microspom this also 
represents the first record for South America. 

Materials and methods 

Soil samples were ,;colleckd at lklCm de Siio frand~o (8°33'59~S, 38°49'59"W) 
and Triunfo (7°52"28"S, 38"06'03"W). located in the semi-arid region of the State 
of l'ernambu<eo, Northeastern Brazil. BdCm de Sao frands,;co is <eharaderized 
byxerophilousvegctutionwithpatchesof dlx:iduousforcst."Jhetypkalbiomeisnamed 
caatinga and the climate is tropical semi-arid. Triunfo comprises semi deciduoLis forest 
and, a<ecording to Koeppen's dassilication, the climate is hot and humid tropkal. Both 
areas arc included in the Brazilian semi-arid region. which covers more than 969,589 
km'(MinistCTiodalntegra~aoNa<eional2005) 

lhe samples of soil were collected with a sterilized spatula, placed in plastic bags 
andtakcntothclaboratory. Soilpartides(S mg) were placed on sets of Petri dishes 
con1aining MEYE (Benny 20011) plus chloramphenicol (IOOmg/L). The pla les were left 
ouabcnd1alwurnlernpcralurc(28 ± 2°C)umlcrlighlanddarkpcriudsfur72hours 
Fragments of rnycdiLun were removed directly from the samples at the stereomicroscope 
and transferred to Petri dishes with M agar (O'Donnell 1979). Identification and 
descriplionswerebascdonmacroscopical(color,aspcctanddiametcrofthecolonies) 
and microscopical (microstrucllires) characters according to Benny & Benjamin ( 1976) 
andMisroctol.(1979) 

Taxonomy 

Apop/1yso111yces elegims P.C. ~fora, K.J. SrivasL & Lala, Mycotaxon 8(2): Jn (1979) 
FJG.LA-D 

s~~ClM ~N ~XA MISEI); Br.wil, Pcmamhuco. Triunfo. soik Jao. 20111, A.LC M. A. Santiago 
(URM-CulturecoUection6l69). 

Colonies remaining white on M agar, reverse pale yellow, 9 cm diam in 72 
hour at 28°C. SPORANG IOPHORES growing slowly, after 7 days, often single, 
developing al right angles from aerhil stolon-like hyphae which gcncnilly 
becomes delimited by two septa near the place of origin of the sporangiophorc; 
erect, unbranched, thick-walled, smooth, light brown, becoming darker near 
the base and darker and thicker below the apophyses, up to 550 µm long and 
5 µm wide near the base. SPORANGIA hyaline at first, becoming light ye\lowish
bruwn, lt:rminully, pyriform, distinctly l!pophysulc, 20- 50 µm <li.im. A POrtlYSES 
funnel -shaped to bell-shaped, 12- 47 µm high and 17- 27.5 µm diam at the 
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0 

~IG. I Apopl,ysomyces elegmis. A) Spor.mgiophore with spor.mgi um: Ill Sporangiophore with 
funnel -shapedapnphy.,i,andcnlumella:C)Stnlnn-likeh}llh~dclimitcd hj·two .scptancarthcpla<:e 
of origin of the •porangiophore: D) Sporangiospore,. Scale b,m: A, C, D - IOflm, 13 - 20 µm. 

widest part; smooth -walled, light brownish. CoLUMELLAE hemispherical, thin
walled, subhyaline, 20- 30 µm diam, collar distinct. SPORANG!OSPORES oblong, 
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sometimes subglobosc, subhyalinc, minutely roughened, 1.5- 8.5(- 12.5) x 
1- 5.5(- 6.5) µm. llmzorns unbranched, subhyalinc. ZYGOSPORES not observed. 

Ht.lllTt.T:Soil 
GEOGRAPHIC DISTRIMJTlOS: Australia (Cooterctal. 1990), Caribbean (Mcist! al. 1994). 

Colombia (Ruiz et al.2004). India (Mirzadal. 1979: Laksh mi ct al. 1993: Shakrabartiel 
al.2003)andUSA(Blairetal.2002;Liangetnl.2006:Fergusonctal.2007) 

REMARK S: The characteristics of the Apopl1ysomyces elegans strains reported 
here show a close similarity with the original description of Misra ct al. 
(1979). [[owcvcr, differences in colony color and sporangiosporc walls were 
obserwd. 1he colonies were persistently while, as also described by Lakshmi 
ct al. (1993), but Misra ct al. (1979) and Cooter ct al. (1990) reported colonies 
as white at first, becoming brownish-grar, and then creamy white to buff 
with age. Recently, I\Ccdy ct al. (2008) described the colonies as initially 
white, turning brownish-gray or yellow. The fact that d ifferent authors have 
used dissimilar culture media for descriptions may explain this variation of 
color. Curiously, the A. rlegans sporangiosporcs described here arc minutely 
roughened, differing from the smooth ones reported by Misra ct al. ( 1979). 
However, we did not consider these differences enough to characterize a new 
taxon. Apophysomyces elega,rs has some microscopic features similar to those 
of spix;ies of Ab.-;id/11, like sporangiophnn .. -s arising from stolons and pyr iform, 
apophysatc sporangia. Ncvcrthckss, Apophysomyces differs from Absidio in 
bearing a more pronounced, funnel-shaped to bell-shaped, apophysis. In 
addition, the sporangiophore wall below the apophyscs is dark and thick in 
Apoplrysomyces (Mirza 1979; Lakshmi 1993) . 

Mycotyp/, a m icrospora Fenner, Mycologia 24: l 96 ( 1932) FIG. 2t.-D 

SPEcJM "" EXAM'"''°' Brazil, Pcrnambuco, Bel Cm de Silo Francisco, so il, )all. 2010. A. L. 
C. M.A. Santiago (URM-Culture collection 6170). 

Colony with limited growth after 15 days at 28°C in M agar; more or less 
zonatc, later deep gray or brown with age. SroROPHORES simple at first, 
some secondarily branched, hyalinc at first, becoming grayish brown in age, 
irregularly multiscptate, particularly below the VESICLE, 3 mm high, 3-18.5 
µrn diam. FF.RTll.F. VF.SICLF.S terminal, mostly cylindrical, rounded at the apex, 
appearing minutely roughened, bearingsporangiola over entire surface, except 
at extreme tip, 20-580 x 10-40 µm . SroRt.NGIOLA dimorphic, forming two 
different layers over surface of vesicle; al outer layer, ovoid to obovoid, 1- 6 
x 3- 5 µm, pale bluish-gray, smooth, globosc to subglobosc borne on conical 
pcdicds; at inner layer, 3-5.5 µm in diam, pale bluish-gray, smooth, born on 
conical pcdicels. After dchisccncc, the spon111giolcs bear remm111l of pediccl. 
ZYGOSPORES not observed. 

HABITAT: Soil 
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F,u. 2 Mywlyplu, micrus}"-'ra. A) Spor.111giophort' with krminal ft'rtilc ,·c,idc and sporangiola; 
B)Tenninalfortile,'eSideat1erdehisceoceofthesporangiola; septaproducedncartheveside. 
C) r.lohos,, and m'Oid to ohm'Oid ~porangiola with rcnrnant ofpcdiccl~ 

Scalebars:A.B • 30µm;C • l0µm 

GEOGRAPIIIC l>ISTRIBL:TION: Bclj!;ium (!HEM), Finland ([Ml). France (Ulcroix ct al 
2007; IHEM). Germany{IMI) . Great Britain (IMI), Ind ia (Ray& Mukerji 1961), Japan 
(NBRC). Libya (!Ml), '.'<ethcrland, (CBS). Nigeria (!Ml), Poland (JM[), USSR (CBS) , 
Thailand (CBS), Turkey (MUC L), USA (Benny& Benjamin 1976). 
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REMAllKS: ·fhe stroin charncteristics of M. microspom reported here are very 
.:lose to the original description by Benny & Benjamin (1976) . "Jhc known 
species of Mycotyp/111 arc morphologically similar, but M. microsporn differs 
Crom ,H. africmro in producing ovoid to obovoid external sporangiola, while in 
the latter the external sporangiola are cylindrical. In M. microspora the septa 
in the sporophore are usually produced near the apex but may also be formed 
near the base, while in AI. indirn the septa are only produced near the base 
(Benny et al. 1985). 
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Al>straCI - A comprehemi,e key, Nsed on asexual , tages. contact mycoparas ilic 
>lruclurcs.1><ir•sitc/lms\ rcldliom, dll<l host rnii.cs, is pro1,o,;cJ I<> <li sl ini.uish Lh<JM: 
spe<:icsofSpliaerrxle<thatarebiotrophicmyooparasilesofF,«ari«m:S.mycop,,r"'ilfra, 
S.q1wdm11g11/,wis,andS . .-..ri,pora. Thisis alsothe fi rslreportofS.rnycop,,m,iriro asa 
biolrnph ic rnywparnsilc on Fusa,ium culmorum arn.l F. "'I";,.,,; in addition toils other 

rcpoTlcJ hosts (F. ""'""'"""'• F.t,:r<lmirie-arum, and F. m.y,porum). In slidccullurc 
as,;ays,S. m~opara,ilkaaC1ed asacontactm)'COparasitcof F:,11lrnonm1,andF.eqo,i,eli 
proJucinghook-likcanachmcntstruC\urcs. Fluore,;centandconfocalliiser5eaoming 
microscopysho,,.-cdthatS.myroparasili.a isanimrocdlularmyooparasitcoff.~qo,isc/i 
bu1 nm of F. e1,lmon,m. All th= mycoparasitk Spl,a~ro,les species wel'<' Dm<'rvt!d 10 
produce asexual (allamorphic) , tag~-. when challenged with Fu><lrium. Furthermore. 
a phylogenetic tree. Nls...'<l on (largc,ubunit) LSU rDNA scquc!lCt!s, dcpic1cd closer 
rda1ednes.stooneano1lwroftheS(" F11wri1m1·specificSplaaemde, 1axathanto1henon

mycoparasiti c&romp.-.:,w,S.fimirofo.andS. ,i,,g~pom"is. 

Key wor,.b - asoomyce1c. ooc,,;ilutioo 

Introduction 

Mycoparasit ism refers to the parasit ic interactions between one fungus 
(parasite) and another fungus (host). These relat ionships can be categorized 
as either nccrotrophic or biotrophic (Boosalis 1964; Butler 1957). Differences 
between necrotrophic and biotrophic mycoparasites were reviewed and outlined 
by Jeffries & Young ( 1994). This papt.T emphasizes biotrophk Splwnodes Ckm. 
(A~comycoril) mycoparasitcs and thei r association with fungi, in particular 
Fusari11m Link. Biotrophic mycopar.isitic ascomyccte and basidiomycctc fungi 
arc characterized by intimate contact with host cells (Bauer & Oberwinkkr 2004: 
Garns ct al. 2004), with or wi thout penetration. This intimate contact involves 
gt'ncralion of short hausturia and appn.>ssoria orabsorpliVt' my.:opar.isitic .:dis. 

' Corresponding author 
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"fhe cytoplasm of the host hyphae remains healthy in at least some phasc(s) of 
mycoparasiticintcractions(Jeffries 1995). 

Among pyrcnomycctous orders, Mdm,ospowles contains the largest number 
ofbiolrophic mycopar.isitcs (D.iveyct al. 2008; Zhang el llL 2002), tnllinly wi1hin 
Melmwspora Corda, Persiciospom P.F. Cannon & D. Hawksw., Splwerodes, 
and Sys/J(lstosporn P.F. Cannon & D. Hawksw. (Cannon & Hawksworth 1982; 
Harvcson & Kimbrough 2001; Posada ct al. 2004). Splwerodes is a relatively 
small genus with unique morphological features to some extent similar to 
i\frlww.<pora and Microllwcium Curdl! (Garcia el al. 2004). ln1crestingly, mos1 
of the known Splwerodes mycoparasitic taxa associate with Frm1ri11m species 
- causal agents of diseases in plants and toxicosis in humans and animals (Goh 
& Vujanovic 2UIU; Harveson & Kimbrough 2001; Vujanovic & Goh 2009). 
To distinguish Sphaerodes from other genera in Mela11osporales, ascospore 
characters such as wall o rnamentation and shape arc utilil.cd (Zhang ct al. 
2002). 

Identification of Splwerodes species is mostly based on morphological 
attributes of their as.::omata, structural details of as.::omatal wall and nc.::k 
tissues, as well as distinctive ascospore shape and ornamentation. To date, their 
anamorphs and their mode of mycoparasitism of Fusariwn are poorly known. 

Among all the des.::ribed Splwerodes species, five have been reported 
associated with fungal hosts (Farr & Rossman 2009). Splwerodes mycopawsitica 
Vujan., S. q11adrnng11laris Dania Garcia, Stchigcl & Guarro and S. retisporn 
(Udagawa & Cain) J~E Cannon & D. Hawksw. var. retispom were reported 
to be biotrophic mycoparasitcs of Fusarium species (Vujanovic & Goh 2009; 
Goh & Vujanovic 2010; lfarvcson & Kimbrough 2001), whereas 5. episplwer/11 
(W. Phillips & Plowr.) Clem. was associated with Hypomyces sp. (Cannon ct 
al. 1985). Splwerodes relispow var. retispora was the first Splwerodes species 
reported to be a biotrophic mycoparasite of 1-'imlfium oxyspomm (Harvcson 
& Kimbrough 2001). Recently, S. mycopamsitica and S. q1111drm1g11laris were 
also observed lo es1ahlish hiotmphic mycoparasilic rclalionships with a few 
Fmarium taxa, including red-pigmented species such as F. m·e1wce11m and 
F. gramineamm (Goh & Vujanovi.:: 2010; Vujanovi.:: & Goh 2009). However, 
there is no single report comparing these three Spl1(1erodes biotrophic 
mycoparasitcs, spc.::ific to Fusariwn, in terms of differences in mr.::oparasiti.:: 
contac1 structures, hos1 ranges, and anamorphic reproductive structures. 

Therefore, the purpose of this paper is to document two new F11sari11m hosts 
for S. mycoparnsitica, as well as to discuss and describe differences in these 
three biotrophic mycoparasitcs based on parasitic .::ontact structures, phialidic 
stages and host ranges. Furthermore, a phrlogenctic analysis based on LSU 
(large subunit) rDNA is in.:orporated into this study to determine the role of 
host specialization in the evolution of mycoparasitic Spl1oerodes. 
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Materials and methods 

Fungal isolates and growth 
Spliaerod"s my,:oparnsilica was first isolated and described by Vujanovic & Goh 

(2009)asanohligalchiolrophicmycoparnsilc"f'·ariousFu.<uriumlaxafmmCanadian 
agricultural r,dJs. 5/ihue,ml,:,; <111udrnng,.l,,ri., (CBSl\2764 .,train) wa, first reported 
as a facultative biotrophk mycoparasite of Fusurium awuuce«m. Splraaodt!S rdispor" 
var. reti~po"' (CUS 994.72). isolated from Japanese soil. was also obtained from 
Ccntraalbureau voor Schimmekuhurcs (CBS, Fungal Biodiversity Crntrc) Baarn, 
The Netherlands. Biotroph ic mycoparns ite Splraerodes my,:oparnsitica SMCD2220 and 
pathogenk Fllsmium strains (Ii arthrosporioidcs SMCD2247. F culmorm11 SMCD2248, 
Ii cqr, isdi SMCD2131, Ii Jloaifcrnm SMCl)2 l35, Ii poae SMCD2136, and r: torn/osrm1 
S.\.ICD2 l 39) were obtained from the Saskatchev,;an Mkrobial Collection and Database 
(SMCD), Saskatchewan, Canada. All fungal isolates were grown and maintained on 
potato dextrose agar (PDA) (Difeo, BD. Sparks, Maryland) prior to the study. 

Fungal-fung;,I inter;,ctions 
for examination of the internction between isolates of Spluurodes and fusarir,m 

spe.;cics,bothbiotrophicmycoparasiteandl'11surill11tisolaleswereinoculatedandassc,5.c,d 
using slide rnlture assays proposed in Cole & Kendrkk (1968) and Jacobs ct al. (2005), 
with slight modifications as in Goh & Vujanovic (2010). Slides were maintained in a 
sterik humidity chamber as outlined in Kavkov;\ & (urn (2005) and daily observations 
on the hyphal interactions at the meding place (contact wne) were performed under 
a Carl Zeiss Axioskop2 equipped with Carl Zeiss AxioCam !Ccl camera with 20x,40x 
andlOOxobjcctives.Formationofbiotrophicmycoparnsiticcontactstructuresattaching 
Spliaerodes species to F11s,irim11 hyphae wen.• examined, recorded, and compared to 
druvings from the li1erature (Jordan & Barnett 1978; Rakvidhpsastra & Buller 1973; 
Whaley & Rarncll 1963). Diameter,;. ufhoth parn,;iti,.cd and non-parnsitizcd fr,.v,rium 

hyphal cdls were measured under light microscopy with a 100;.: object ive lens. Each 
treatment used six replkations consisted of Splwero.ks or p,.,arium alone, and 
Splwerodes-Fusarji,,n co-inoculated. The experiment was repeated twice. In the sl ide
culture assay. fosarim11 mycclia infected with Sp/1aerodes haustoria were sta ined with 
lactofuchsin(Carmichael 1955).Stainedhyphaeofboth Fusari11mandSplm.:rodesin 
slide-culture were then examined with a Carl Zeiss Axioskop2 tlL1orcsccnt microscope 
attached to Carl Zeiss A:i1i0Cam lCcl with 10x and 100>< objectin:s. Slide-culture assays 
were also subjected to Zeiss META 510 confocal laser scanning microscopy (CLSM) 
analysis to observe intracellular mycoparasitism under a C-Apochromat 63>< N.A.J.2 
phase-contrast water immersion obje.:ti,·e through Z-stacking mode to scan through 
the FusMimn hyphae with intracdlu lu infect ion (CLSM with 514nm excitat ion argon 
andLl'585emissionfilt<..-rs)(Abdcllatifetal.2009) 

Fungal morphology and taxonomy 
lhe anamorphic stages of three mycoparasitic Spluurodes species (S. my,:oparasitica, 

S. quadra11g11/ari,, and S. l<'tisporu var. rdispora) were compared in the presence of 
Fusarium hosts. Diameters of base and neck of monophialides were measured and base-
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neck ratios were calculated. Genomic DNA of 5. rdisporn var. retispom CBS 994.72 
was extracted, amplified, and sequenced as outlined in Vujanovic & Goh (2009) by 
targeting LSU rD NA fr:agments with LSI/LR.5 primers (Hausner ct al. 1993; Rehner 
& Samuels 1995; Zhang & Blackwell 2002). The LSU sequence from this study and 
sequences re lrieved from Gen Hank were aligned using Clus1al X softw:ne (version 1.112) 
(Timmpson d al. 1997), and 1cditcd in Bio fa.lit (Hall 1999). Disla nee t11ces wn1c g1cnnakd 
with Phylogenetic Analrsis Using Parsimony (PAUP) •I.OblO software (Swofford 2000) 
using neighbor-joining approach. and validated using bootstrap anal)'5('.S with 1000 
repetitions. A fungal distance tree was prepared with sequences showing bootstrap 
values higher than 50%. "The LSU sequence from Splrae,odc5 rctiopom var. rdispom was 
submillcd to GenBank as GU20526l 

Statistical analysis 
The difference in diameters of parasitized and non-parasitized hyph:al cells was 

analyzcdwithaT-tcst(SPSS 1990) 

Results 

Fungal-fungal interaction 

Hyphac-hyphae interactions and conlad strudurcs in the contact ,.one were 
examined for seven days. On day three, Splwerodes mycopawsirica was found to 
produce hook-shaped contact structures on F11sari11m equiseri and F. cu /momm 
(FIG. I). On day five, more hook-shaped contact structures and intracellular 
penetration off. eq11iseti were observed (F1G. 2A, 3A- D). The combination 
of lactofuchsin dye an<l lluon'.scenl Dr confocal laser scanning microscopy 
revealed that the parasitizcd or penetrated Fmarium cells became empty (loss 
of cytoplasm == no iluorescence) or fluoresced with low intensity (very pale) 
(flG. 3A- D) as compared to healthy F11sari111n cells. During the seven days of 
observation, no S. mycoparasitica hyphae were observed within f. culmormn 
cells. Splwerode., mywp,1rn.,itirn produ.:ed hook-shaped contact structures 
(FIG. IA, a) more frequently than clamp-like contact structures (PIG. I B, b) on 
both F. equiseti and F. rnlmorum. Diameters of F. equiseti, but not F. c11lmorum, 
hyphae parasitizcd by S. mycop11rasitic11 were observed to be significantly 
reduced compared to non-parasiti1,ed hm1ri111n hyphac (with T-tcst, P = 0.00 I 

andP>0.05, respe.:tivcly) (FICi. 1). 
None of the F11s11ri11m taxa tested appeared to be suitable hosts for 

mycoparasitk S. quadrangularis and S. retispora, even after 10 days of co
inoculation on slide cultures. No contact biotrophic parasitic structures or 
intracellular parasitism by S. quadrrmgularis and S. retispora on the tested 
F11wri11m strains were observed al the interaction or contact zone. Also, 
F. .irthrosporioides, F jloccifaum, F. p()(U', and F. torulosum did nol appear 
to be suitable hosts for S. mycopamsitirn. Around five days after inoculat ion 
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Fm. l. Spl"'crodes myrop11msitic:11-Fuwrium ,pp. mycoparasitism US~)'$- {A- a). l [ook
shoped oontad , tructure,; (arrows). (8 b). ClJmp-Jjke clasping cells {arrows). Figures a and 
bare diagrammalic dr~wings for bo1h A and B. Scalt bars : 5µ,n 

on slide culture assays, mycelia of F. arthrosporioides were inhibited by 
S. mycoparasitica. Pusari11m arthrosporioidcs started to form rosette-like 
mycclia at the contact zone with S. mycoparasitica (flG. 213). 

On the fiflh and seventh days afler in,,culati,,11, anamorphic s1ructurcs were 
produced by S. mycoparasitirn more abundantly in the zone of contact with 
F. wlmornm (FIG. 2C, D). Anamorphic structures or asexual organs in close 
proximity to l~ wlmornm mycelia were red-colored (F1G. 20), whereas the 
organs at a distance were not (flG. 2C). 

Fungus-fungus coevolution 

Six Spl111erodes and one Melanosporn species - S. compressa (Udagawa & 
Cain) P.E Cannon & D. Hawhw., S. fimiwLi (F..C. Han~cn) P.F. Cannon & 
D. Hawksw., S. mycoparasitica, S. quadmngularis, S. retispom var. retispom, 
S. si11gaporensis (Morinaga, Minoura & Udagawa) Dania Garcia, Stchigcl 
& Guarro, Mehmospom bre1•irostris - were phylogenetically analysed. 
Information related to these strains is summarized in TABLE 1. Node M, is the 
point of divergence between the three fmari11m-specific Splwerodes spp. and 
lheolherfourtaxa (1;1G. S;TAllLE I). 

The phylogenetic tree further shows that the three Spira erodes mycoparasites 
of Fmarium species - S. mycop11ra5itica, S. q11adra11guforis and S. retisporn -
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Fm. 2. lntracdlular parasitism. hn,hal inhibit ion re.pomc, and anamorphic stages during 
1he Spl,aerode, mycop,mzsitia Fr,..,,;.,,.. spp. interactiom. (A). Intracellular parasitism by 
S. myroparasirimiJ1F.eq11is,,1i(arrow). (B).fo,arium hyphalinhibitiont'<'sponsewhenchalleng~d 
with S. ,ny<opara,itica; deformation of hyphae into rosette-l ike shapes (1,rrow) . (C). [l yalinc 
S. mywparasitira anamorphic slagcs. (U). ~'p/u,erodes mywparasilira anamorphic stag<>s with 
adsorption of rt'd pigments from F. culmon,m Sca le bars,\ , C. D ,. 5pm: B ,. 20pm 

diverge at 1\\ to distinguish hyperparasites on white-pigmented F. oxyspornm 
(such as S. retispom) from those on a red-pigmented F. (we1111ceum host (such 
as S. i/Uadrm1g11/aris) . Moreover, evolution from Mz occurs at i\\ giving rise 
to mycoparasites of white- and red-pigmented Fmariwn. This is the case 
of S. mycopomsit ic(1 , which .ill.icks F. ove11(1crnm, F. rnlmornm, F. ei/1dseti, 
F. gramineamm, and F. oxyspornm, (FIG. 5; TABLE I) . Thus, MJ is the point 
where polyspecificity as opposed to monospccifici ty on Fmori11m appears. 

Discussion 

'Jhe small knobs or hook-shaped contact structures formed by Splwerodes 
mycopornsilica on f11sari11m culmorwn and F. equiseli were similar to those 
<lcscribc<l by Whaley & Barnell (1963) for Cmwtobolrp simpl!!x Cor<la I= 
Melanospora dom11osa (Sacc.) Lindau] on Alternario rem1is Nees [A. alrernoro], 
and by Jordan & Barnett (1978) for Melanospom u1mi11e Corda on Tritimclii11m 
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FIG. 3. (A- B) [lll r~ccllular parasitism by Splu,eroi/es inside foS(lri11m eqi,iseli (arrow>). 
(B- 0) Intracel lular hn,hac produced by Spluu:rodes inside r. eq,,iuti with hook-shaped coma,\ 
structure (arrow1). A and C were captured under lisht microscopy; whcrea; in Hand I) hyphae 
were stained with lactufuchsin aixl imagts were caplun,d u,xler Ouoresctnl and con[oc~l laser 
microsropy. rcspcct ivclr. S.:<1kbars · S~m. 

sp. Hook-shaped contact structures arc well-known among biotrophic 
mycoparasitcs in the Melmwspomies. Harvcson & Kimbrough (200 1) were the 
first to report S. nitispom var. ~tispom as a contact biotrophic mycoparasitc on 
F. oxyspormn with hook-like cunl.icl slruc1urcs. Harvt:son & Kimbro ugh (2001) 
also reported another melanosporaceous fungus, Persiciospom more1111 i P.E 
Cannon & D. Hawksw., as a contact biotrophic mycoparasite of F. oxysporum 
with similar contact branches as in M. z11mi11e and S. retispom (Harvcson & 
Kimbrough 2000). Recently. S. mywp1m15ifica was found to produce similar 
l10ok-slrnpcJ c, ,ntact s1ruc1urcs on Furnri,1m rwr:1111ce11m, F.8mmi11earum, anJ 
F. oxysporum (Vujanovic & Goh 2009) and S. quadrnngularis on F. twe1111Ct>11m 
species (Goh & Vujanovic 2010). In this study, S. mycopnmsiticn was observed 
to for m damp- or clasp-like contact branches to attach to E equiseti and Ii 
culmorum (FIG. I B, b). These structures were also reported for Stephlmom11 
plweosporum F..F.. Butler & McCai n. another hiot rophi c my.::oparasite 
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~IG. 4. Mean hypha.l diamde rs of parasi1ired and oon-paras,tized l'uuzrium eq111u:ti ceU1 (• ) and 
F.cr,/morr,m(O)on l -wcek.slide-cul1ureswith8p/,~mde,myropara,i1im hi01rnphic n,y,opara1i1.-. 
Dataare1neans andstandanld.-v iatio,is. Samelm.ercase letter. ind icateJ1osignif,cantdifference 
betw.-.-nl"'rasitizedandnon-para1 itiwdhyphac atl' - O.U S.withT-test. 

(Rakvidhyasa,;tra & Butler 1973). 1l1esc cunlact structures may also be 
employed by contact or fusion biotrophic mycoparasites as tools to acquire 
nutrients from the hosts (Carmichael l 955; Garns ct al. 2004; Whaley & Barnett 
1963). Nutrients, growth factors, biotins, mycotrophein, and thiamine have 
been found to be important for nourishment and proli feration of biotrophic 
mycoparasites (Hwang ct al. 1985; Jordan & Barn ett 1978). 

In this study, loss of cytoplasm (FtG. 3A, C) and a reduction of the diameter 
of F. equisetihyphac resulted from mycoparasitism (PIG. 4). Similarly, Harvcson 
& Kimbrough (2001) noticed that Splwerodes retispom and M. zamiae isolates 
reduced the total hyphal weight and aerial hyphae of F. oxysporum, in addition to 
inhibiting the growth of this F11sari111n species. Furthermore, loss or decreased 
intrnsity of staining or colour of dyt: in host cdls (compared tu h t:;ilthy) wat: 
furl her reported by\ Vhi tc & Traquai r ( 2006) as an indication ofloss of cytoplasm 
and intracellular infection. Intracellular parasitic activity was also described in 
F11wri11m- W1izocto11fo and ,,\,1ucor-Wiizo/m5 mycoparasitic interactions (A rora 
& Dwivcdi 1980; Gupta & Tandon 1978; Gupta ct al. 1979). Although hyphal 
diamdt:r of F. n 1lmumm w.is nul reduced by S. mycuparnsitim (FJG. 4), this 
could be due to the lack of intracellular penetration in r, culmornm during the 
tested period. Barnett (1963), Jordan & Barnett (1978), Jeffries & Young ( 1991) 
and Jeffries (1995) , have all pointed out that biotrophic mycoparasi tes, in 
general, have narrow host ranges. "Therefore, it is no t surprising that not all the 
Fmnri11m laxa tcstcJ could act as hosts for S. mywpam.,ilirn, S. fJIIWlra11g11luri., 
ands. rfti~pom 
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SphaerodesMlicola AY015628 

Sphaero<Jescompressa AY015633 

Me/cltl()Spor8 breWOStris AY015627 

Sphaerodes~J)(l'eflsisAY015629 

~------- Spll11uotNs refispor11GU2052fi1 

~----- Sphffr"Odcsqu11dnmgu/11risGQ354530 

SphHrodes my1:op11ruifi1:11 FJ748916 

Fw. S. PltylogeJ1etic tree b.ased on LSU rDNA seque1Kcs for six Sp!uurodes species sltowing 

position of rnp:opamsitic taxa amx:iatcd with Fusarir,m hoils. Ml - the point of crnlutionary 
d ivergence between Spl«<ero<ks mycopar11sites associated with fo,,.ri11m and Splu,crodc, taxa 
including closely related Mel,.,w,pombr,,..iroslri,associatedwithotherfungalandplant hosts; 

M, - )".>int vfbra11ching tvwards sp<:daliuti<.>n or n1011vspccificil y of S. rdispvra on f oxyipvmm 
(white rnycclium) and monospccificity of S. q11adra11gularis Oll 1-: aw,111cer,m (red mycclium); 
M, - the point of <'Volution~ry direction tow~ rds polyspec ificity of S. mJKopara,ilka on v~rious 
while and R..J Fusarium ho,ts. B<.>ot,trap ,·aluc,of50%or greater from 1000 bootstrap replications 

arc indicated forthccorrcspondin~branchcs 



TABJ.Ei.lnformationrclatcdtosix5plraerr,desspecicsandaMe/ano5poraspccicsuscdforphylogcnclicanalysis. 

Deadplantstcm,anddocayi ng 
Mda11osporahn,vi,ruhi, • trufllcsaswcllasonvariou,Pezizale,, 

usually&pr,ltariasp. 

Splu,erohswmprew, 
Soi l.cowdung.Jeadlea,c1, aerial 

S.fimicola Dung,surface littcrand soil,plams 

S. myroparasiti~a Se,·cralFr,,arir,mspocics 

S.qua.Jnmgularis 

S.reti,pomvar.reti,pom F:O).y,pornm 

S.,irrgaporen,i, 

England.North Europe 
Cannonctal. J985;Cannon 
&llawksworth 1982:Farr& 

Canad~. USA, Japan, New Cannon et a l. 1985; Farr & 
Caledonia 

Europe. USA, Madeira. Cannon d al. 1985; Farr & 
British Isles 

Spain 

Japan. New Guinea. USA 

Singapore 

Vujanovic&Goh2oc,\I 

Garda et a l. 2004: Goh & 
Vujanovic20l0 

C..1mo11clal.1985;H~rvcsun 
&Kimbrough200l 

Morinagaetal.1978 

'Note: Information on Mclanospora brevirostri, (Fuckd) HOhn. wa, also included since the LSU rD NA ""JUetl(~,,; analyses in 
Fig 5. of this article suggest rclJtedncss to S. wmprcss,, and S.fimiw/,. in concordance with findings ofDa,·eyet al. (2008). 
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Splwerodes q1wdr1mg11foris was first described by Garcia ct al. (2001). At 
the time its anamorph was unknown. Herc, S. quadrm1gularis was observed 
to produce mono- and polyphialides or asexual organs like those of S. 
myco11omsilirn (F1G. 2C) .incl S. retispom (H.irveson & Kimbrough 2001) when 
inoculated together with Furnrium 11venace11m. Based on S. mycopamsirica 
analyses, Vujanovic & Goh (2009) proposed that most anamorphic traits in 
Splwerodes (e.g., hyaline and ampulliform phialides as well as irregularly 
branched conidiophorcs) resemble those of Tridwdam11 species (sect. 
Piic/1ylJ11sium) in Nyl'ocrrc.1/rcs. ln contrast, tht: base-to-nt:ck ralios ofphiali<les 
in S. mycopamsirica, S. q11adrm1grilcuis, and S. rerispora show interspecies 
differences summarized in the key to taxa of Splwerodes. 

Key to the mycop,muitic taxa of SphoerodeJ 

IClamp-likecontactstrncturespresent 
l'Clamp-likecontact strucllires lacking.Phialideswithbasc·neckwidthratio<2; 

mono- and polyphialidic anamorphi,;c stages; monospecifi,;c on Ii oxysp<lnm, 
....... .... ........ ..... ...... .............. S.rctisporavar.rctispora 

21ntracellularpene1rationandhaL1storiapresent.Phialidcswithbasc-neckwidth 
ratiobctwccn2-2.5;mono-andpolyphialidicanamorphicstagcs; 
polyspecific on l·: 11w11uce1m1. l·: rnlnwrum, l·: eq11iseti, E gmmine11rim1, 
and F. oxyspomm . S. mycopamsitica 

2' lntrao::llularpenetrationand haL1storiaabscnt.Phialid.>swithbasc-neckwidth 
ratio>2.5;mono-andpolyphialidicanamorphkstagcs;monospcrificon 

S.qundranguk,ris 

In addition, this study showed that when 5. mycoprm15iric11 and F. culmorum were 
co-inoculated in slide cuhurc, amimorphic slructurcs;iml hyph.ic oflhe former 
were red-colored (J:1G. 2D). Similarly, S. qMdrang11laris hyaline hyphae became 
red-colored aficr contacting F. 1we11(1ceum hyphae (Goh & Vujanovic 2010). 
'!his could be due to the absorption of h1rnrium red pigments by Spliaerodes 
through biotrophic mycoparasitism (Goh & Vujanovic 20!0). [[owever. 
lhe nwchanism or this phenomenon remains unclc.ir. 'Oic red pig.mcnls of 
F. 1ive11(1ce11m, F. culmorum, and F. gramineamm arc aurofusarin toxins (Malz 
et al. 2005). Perhaps host toxins drive the evolution or mycoparasitcs. Thus, it 
would be interest ing for further studies. as indicated by relatedness of these 
f115ari111n-specific Splu1erode5 taxa (FIG 5.), to explore whether it is actually 
lhe nature of fusaria luxi11s tlrnl cre<1 le an evolutionary pressure inducing, 
specialization within Splwerodes. 
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Introduction 

·The present study of the lichen diversity on Cozia Mount, the primary massive 
area ofCm.ia National Park, aims to contribute to the lichen hiota of Romania. 
As one of the most detailed lichenological surveys in recent years, the report 
lists 115 taxa, of which 77 are new for Cozia National Park and Valcea County 
and 8 are new to Romania. 

Romanian lichens have been studied for over 150 years and the reports are 
cited in over 300 publications, including a survey of all available rnycological 
information by Moruzi et al. (1967). Ciurchea (1998, 2007a,b) subsequently 
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Map of t he Mudy a rt!a - ('.o,.ia Mount and 5urrounding ,,;11agc5 wi1h sampling .site numh(>rs 

revised comprehensively the checklist of lichens and lkhenicolous fungi for 
Romania, now available onlinc (bttp-/fwwwbi•bm O[£/BGBMISTAEE/Wj5:5/ 
Sipman/Zsebackia/Rumaniafjodrx htm). 

The lichens of Co1ia Mount have previously been studied by Codoreanu & 
Ciur..:hea (1965), Ciurchca (1969, 1970), Bart6k (1990), Co~tache ct al. (2007), 
andC::Obanogluet aL (2009). 

Materials and methods 

Cozia National Park is situated on the central-southern region of Romania, 
in Valcea County, inside the southern Carpathians. Cozia Mount (Ciuha 
Neamtului) is the highest peak, with its 1668 meter summit. lt is intersected 
from north to south by the Olt River (F1G. I). The climate is specific to mountain 
depressions without large temperature variations, wilh cool summers (about 
20"C in July), relatively mild winters (between - 5 and 0°C in January), and an 
average annual temperature of 9"C. Precipitation is moderate, 750- 800 mm 
annually (l' loaic 2001). 

Lichens were collected from 12 different sites on Cozia Mount, located on 
the F.as1 side of Oh River in Cozia National Park, Valcca County. Specimens 
were investigated microscopically (Olympus SZx40) and chemically by 
using spot tests (standard K, C, P and I) following Purvis ct al. (1992). The 
taxa were identified to the level of species (except two genera) with the aid 
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of identification keys (Brodo et al. 2001, Purvis ct al. 1992, Wirth 1995). ·fhc 
collections arc preserved in the Hcrbarium of the Faculty of Science and Arts, 
Marmara University, Istanbul (MUFE), and duplicates have been stored in the 
Hcrbarium of the University ofCrniova (Romania). 

Results 

·fhc list of identified lichens cites 115 taxa in 61 gcncrn in alphabetical order. 
Nomenclature mainly follows Index Fungorum (www.indcxfungorum.com) 
and the recent literature (Ahti & Hawksworth 2005, 13\anco cl al. 2004). Author 
names arc abbreviated according to Brummitt & Powell ( 1992). Eight tax a arc 
new lo Romanian lichen mycota, an<l 77 taxa arc newly recorded from Cozia 
Mount. Also 26 taxa arc rnre for Romanian mycota according to Ciurchea 
(2007a,b). 

Discussion 

Among the 115 taxa recorded, the eight recorded as new to Romania include 
B11e/11i1 griseo1,inm, C,mdelarielfo cornl/iza, Cl11do11id stelforis, LeC1mon1 
ci11en:ofusrn, l.eprolom<1 cacwni,mm, Od,rolecfoa i1weq1wt11/1i, Trapelia 
involuta, and Umea silesitica. Seventy-seven taxa arc new to Cozia Mount. 
Additionally, among the 26 species regarded as rnre in Romania (Ciurchea 
2007a,b) are Comic11foria ,wrmoerica, lmmersaria atliroocarpa, Lecidella 
rnrpat/iirn, Melm,elid stygl(I, Opliioparm11 t'e1tlo~11, l'rotobl11ste11i11 i11cmst11115, 
and Splwerophoms fragilis. ·fhc majority of the lichen taxa designated in 
the list is saxicolous (89 taxa, or 77% of the total). Of lhc saxicoluus lichens, 
siliceous taxa (51) arc dominant followed by calcareous taxa (27), and those 
reported on sandstone (i l). Morphologically, 81 taxa arc crustose (70.1%), 20 
foliosc (17.4%), 9 fruticosc (7.8%), one squamulosc (0.9%) and four dimorphic 
Cladonia spp. (3.5%). 

'The prcscn1 study, which represents lhc mosl detailed reccn1 lid1cnological 
survey in Romania, provides valuable data for the lichen mycota. 
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,\l>stracl - ,\ newhornohasidiomycere, A<fem.,tmma 1,,-,,rinen.«', was found in rhe Bonin 
(Og~saw~ra) Islands, a subtropical region in [apan. lhi1 species is morphologically 
choracterizedbyha,ingresupinatebasidiomala, a monornitic (asterodimi1ic)hyph•l 
syscem.simple .1eptategencrative h)'phae,dcxtrinoidastcrm.etae,fours1erigrna1ehasidia, 
andsubglobwe,tuberculate,amyloidbasidiospores.ltissimifarloA.mu,cicola,butthe 
latter hassmallerbasidia . ln)opan, A. mu,cicola iswidelydistributed in "Wm-temper.He 
to ,uhtmpical regions including the Bonin hlands, while A. bo11i,~n.<e is re.strkted to 
theBonin[slands. Anotherspe.:ies inthegenus,A,tcro>lrom,aa,u/i,r,""' isalsoreported 
as new to Japon. A key to the Japanese species of ,hkro.<troma is pro,.ided. 

Kc)'words - corticioidfungi,Wuoxladiw::cae,oceanicisland,taxo,,om)' 

Introduction 

·n1c genus Asterostrumr1 Massee bdunging to the f.imily U1dmocl11dim:eai>. 
(B<1sidiomycota) is characteri7,ed by rcsupinate and felted-membranous 
basidiomata, gloeocystidia, clampkss generative hyphac, and dextrinoid 
astcrosetae (asterohyphidia). Hased on basidiospore morphology, the genus is 
divided into two subgenera, Austrooste:rostroma Parmasto and Asterostroma, 
'Oic former produces smooth and inamyloid hasiJiospun:s whereas species of 
the laner have amyloid spores (Parmasto 1970) . Furthermore, the subgenus 
Aste:rostromo is subdivided into two sections, Laevisporo Parmas\o (with 
smooth basidiospores) and Ast.:rostroma (with ornamented basidiospores) 
(Parmasto 1970, Boidin ct al. 1997). According to MycoBank administered 
by the International ,Vlycologi.::al Asso.::iation (http://www.mr.::obank.org/), 
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twenty-six species have been described in A$/erostroma. Among t hem, 
A. cervicolor (lkrk. & ,\.I.A. Curtis) Ma..scc (Aoshima ct al. 1963), 

A. macrospomm N. Mack. & Suhara (Suhara ct al. 20!0), and A. muscicofo 
(Berk. & M.A. Curtis) Massee (Suharn et al. 2010) have been earlier reporled 

from Japan. In the present study, we describe a new species of the genus based 
on specimens collected in the Bonin (Ogasawara) Islands, located about IOOO 
km south of Tokyo, Japan. Moreover, an additional species of A$terostroma is 

reported as new to Japan. 

Mate rials & met hods 

'01c spc:cimcns arc: dc:positc<l in the: Toltori University J:ungal Herbarium 

(TUFH) and the cultures in the Tottori University Mycological Culture 
Collection (TUMC). Morphological observations were carried out as described 
in Suhara ct al. (2010) . Color names in double quotation marks are based 
on Rayner (1970). The no tation ~basidiospores (n = 60/3)" indicates that 

measurements were 111adc on 60 spores from 3 specimens. Polysporous isolates 
obtained from each specimen were grown on malt extract agar [MA; 1.5% (w/v) 

mah extract and 1.5% (w/v) bacto agar, Difeo, Detroit, Ml, USA]. To determine 
the optimum growth temperature, the isolates were grown on MA plates at l'.I 
different temperatures: 4, I 0, 15, 20, 25, 30, 35 and 40°C. 

Taxonomy 

Asterostroma boninen:se Suhara & N. Mack., sp. n ov. flGS.1 - 7 
Mn;oBM<~518641 

&,idiomata rernpmata, ad,mra, effi1>a, mollia, 200-600/,m era=; rnperfici~ hymmialis 
"R11ff" vel 'Ochre,>r,.<" (=. Ray11u 19i0), laevi.<, sr,li le111t (x20); margo ' Odirem,.,•, 
"fulvo,u"wl "Cim,amo,,", fcm,e,cem, i'11erd11mfimbriat11s,filisliyplmlih"s tcm,ih,., 

'"'""""''l"""'· Sy:stema hyphale m1morniti.:u,n; 1,ypl,ae g,,,ieratoriae cum <1'p1i;, ,;,,~ 
fili11li.\ 1.5- 5 µm diame/m, laevc.<, l€n11i-wl parum cra.~<itrmicarae (u.<qu,: 0.51,m), 
simplid<l'plalae; a.fm:,l,yphidia "'"""''"''• radii ad I /0 µm /011gJ. Cy:,ti<iia (glooo.:ystidia) 
pamm m1mem>a, suhcylitidrac€a, w,ntricosa w,/ ft,,.,idro, 43- 95 x 7.5- 16 /•m- Basidia 
mbr.yli,idricave/1,1rifonni11,·/Q-<>Ox6.5-8.5µm, •literigmat11gig11et11ia.Basidiaspor11e 
sr,hx_loho,<aeapiculodi,titic/o..,.-maflie,5.S- i.5x5- i.211m(pmelntrd,.:rcr,{j5),t"h<:rci,la 
(t,.lit,,r;r,/,,.,,q,.,.adl.51,mlongi),Mm,il"111ruta~,amylo,deae 

fr PE: J,\PAN. Touo: Ogasawara-nmra, Takinouril (Anijim~ Island), on Je~d trunk of 
C/i,imtig,ma savoryam,m (11.eh<.ler & E. H. Wilson) H.E. Moore & l'osbe rg (,\n:cacea,,) , 

6 Dec 1997, coll . N. Maekawa. (Holo1ype, TM1l0619; ex·type culture (pol)'.<pnro.,~). 
TUl'C33876). 

ETYMOLOGY:lhesp<'<Cificepi1hetlxmi,ie,r,;,,refors101hegrographicoriginofthel)l'e 

'!'""'"''"'· 
Basidiomata rcsupinatc, loosely adnate, effused, soft, felt-like, 200-600 µm 
thick; hymcnial surface uBuff~ partly "Ochrcous~ smooth, pruinosc under 
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F1us 1- 5. Line drdwings of ,h1.-w,1rorn<1 b,m in~n"' (TM1206l9, holotype): l. Basidiosporcs; 
2. Ba,idia:3.Cyst idia(gloeocystidio) shorthorizontallincsin<licalcthclcwlofthchymcninl 
surface:4.Astt-rohyphidia(askroselae): S. Sllbicu larhyphae.Sca lcbar : 10~,n. 

the lens (x20), somdimcs slightly cracked when dr ied; margin ~Ochrco us': 
~Fulvous" to uCinnamon': detenninate, but sometimes thinning out, limbriate, 
occasionally with thin hyphal strands concolorous with the margin under the 
lens (x20) . Context in vertical section ocher, pellicular to submcmbranous, 
the subiculum sometimes with thin hyphal strands and/or containing crystals. 
Hyphal system monomit ic (astcrodimitk); generative hyphae 1. 5-5 µm in 
diameter, smooth, thin- to sl ightly thick-walled (up to 0.5 µm), clampless
septate, loosely intertwined in the subiculum; asterohyphidia (asterosetae) 
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numerous in the subiculum and subhymcnium, subhyaline to brownish, 2- 10 
diverging branches, the branches acicular to subulate, up to I JO µmin length; 
,;:ystidia (gloeocystidia) sub.:ylindrical, vcntrirnse to fus iform, sometimes with 
s.:hiropapillae, 13- 95 x 7.5- 16 µm, without a b.isa l clamp, thin-waller.I, wi th pale 
yellowish oily contents, imbcdr.lcd in the basidiomata, but sometimes projecting 
30 µm beyond the hymcnial surfa.:e; basidia (n = 60/3) sub.:ylindrical to 
utriform, 10-60 x 6.5- 8.5 µm, thin-walled, without a basal clamp, consistently 
produ.:ing 4 sterigmata; basidiospores (n = 60/3) subglobose, 5.5-7.5 x 5-7.2 
!Jill (excluding tubercles), with a distinct api culus, luherculatt:: (1uherclcs up 1<> 

1.5 µmin length), th in-walled, amyloid.. 

DISTRlBllTION - So far only reported from the Bonin Islands (Japan). 

CULTURAL CHARACTERISTICS - Optimal temperature fo r the four polysporous 
isolates examined was 25-30"C (sec TYPE and ADDITIONAL SPECIMENS 
EXh MINED). ' lhese isolates grew between 10 and 30°C, with no vis ible growth 
observed at 4, 35, or 10"C. Growth rate on MA: 6.7- 15 mm after I w (25°C). 

ADD ITIO A L SPECIMENSl<AMI ED" / \ P',N. Toi.:10: Og.,wara·nmra, MI AM I A I 

(lfah~jima Mand). on <k~d wood of Livi,tom, lxmi"~""' (Becc.) Nakai (,\.-ewceo~). 
12 Di...: 1997. col l. ~. M<1Ckaw~. TMl20570 (pol y~porous culture. TUFC3379l); 
fa1. 1NOUJlA (Anijima lslJnd) , on <kOO trunk of L. bot1i11c1r,i,, 6 De.: 1997, coll. N 
Mackawa, TM I20620 (poly.porous culture , TUFC33877); MT. SHIGURH (Chichijirna 
!,lam]). on dead branc h of P,mdm11" bvuinetJsi, Warb. (Pa11dw,auar). 3 O.,c 2006, coll. 
N. Mackaw~. TUMH10170 (polysporous~ultu re. TUFC10922). 

Mycclial mats white, partly pale salmon to "J:Jcsh", cottony to woolly at 2 w, 
and then be.:oming part ly flo.:cose, ~Rosy Vina.:eous" to "Dark Vina.:eous", 
sometimes with white, thin, hyphal strands, occasionally farinaceous around 
the ino.:ulum; agar medium stained "Vinaceous" around the inoculum at 6 
w; margin even, raised, with irregularly fan -like extensions; odor crayon-like; 
no fruiting by 6 w. Surface anr.1 aerial hyphae hyaline, 2.5-3.5 !Jffi in diameter, 
smooth, th in-walled, clampkss-septate, sparsely branched, sometimes with 
yellow to reddish brown oily contents, producing abundant subhyalinc to pale 
brown astcrohyphidia o :1G. 8), o.:casionally produdng tubular glococyst idium
like cells and gloeoplcrous to swollen (monilioid) cells, up to 20 !Jffi in diameter 
filkr.l with hyaline oily cuntrnls. Hyphac uf the hyphal strands hyalinc tu 
subhyaline, 1- 3 µm indiameter,smooth, thin-walled,clampless-septate,sparscly 
branched, producing numerous subhyalinc to pale brown asterohyphidia 
(FIG. 9), sometimes wntaining aystals in hyphal strands. Submerged hyphac 
hyaline to subhyaline, partly becoming pale "Vinaceous~ 1- 2.5 µmin diameter, 
smoulh, thin-w.iller.l, d amplcss-scptate. br,mchcr.l, sumctiml-s .:apillifurm-likc; 
skeletal and binding hyphae absent. 

Species code (Nakasone 1990): 6. 15. 16. 19. 26. 28. 29. (31.) 36. 39.11.19. 
53.54 . 
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FJGs 69. Photographs of ,\sr,•rru/roma bo11illcusc, 6. Basidioma (fMl206l9. holotypc); 
7. Basidiosporesstainedwithlwclur'st1'agcn1;8.AsterohYJ1hicliaproducedinculrnralmycelium 
(6 w); 9. Hyphal strand with asterohyphidia produced in culture (6 w). Scale bars, 6 "' l cm: 
7,8 • \0~m;9 • 100µm. 

Discussion 

A~lt'fo.i:lrumo bu11i11e11s1< is prirm1rily chanictcrizcJ by having as lcrohyphidia and 
tuberculate, subglobose, amyloid basidiospores. Its amyloid and ornamented 
basidiospores places this species into subg. Asrerosrrom11 sect. Asrerosrrom11. 

Within this section, the species resembles A. muscicolti and A m11crosporum 
in forming subglobosc basidiospores with subcylindrical to obtuse ornaments. 
However, Gilberlsnn & m.ickwcll (1987) .iml BoiJin e1 al. (1997) measured 1he 
basidia of A. muscicola at 25-32 x 6-8.5 f.Lm and 18- 24 x 5-6 f.Lm respectively; 
the distinctly larger basidia in A. bo11i11eme [40-60 x 6.5- 8.5 f.Lm (SO± 7.1 x 
7 .1 ± 0.5 f.Lffi , n = 60/3)] differentiate the new species from A muscicola [27-4 1 

x 5-7.5 f.Lm (34.2 ± 3.8 x 6.3 ± 0.7 f.Lm, n = 40/2)] . Furthermore. A bonineme 
specimens have been collected only from dead monocotyledonous angiosperm 
tree trunks and branches, e.g., endemic species of Cli11os1igm11, Livisto,w, and 
P1111d11mis in the Bonin Islands (located in subtropical region of Japan). On the 
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other hand, A. muscicolii occurs both on angiospermous and gymnospennous 
slash (Gilbertson ct al. 1974, Gilbertson & Blackwcll 1987) and is distributed in 
subtropical to warm-temperate regions in Japan (Suhara ct al. 2010). 

Asteroslromo hm1i11mse .ilso resembles A. mf1crosporum in b.isidi.il shape 
and size except that in the latter basidiospores are distinctly larger (8.5-1 l x 
7.5-9 µm) than those of A. ho11i11eme. In addition, A. mocrospomm has been 
collected only from mangrove trees on lriomote Island, approximately 1,600 

km west of the Bonin Islands (Suhara ct al. 20!0). 

\Ve also rcco1:1ni1xd A. m1di1111m P.it. a,;aspccics new lo Japan b<1scd ,,n IW<> 
specimens, TMI 19638 and TUMH4017 1, collected in Hokkaido and the Bonin 
Is lands, respectively. 'fhis species, which has a worldwide distribution , is placed 
in sect. Laevispora. Asteros/roma andinum is primarily diagnosed by subglobose 
to globosc basidiosporcs measuring 6-7.5 x 5-6.5 µm and asterosetal rays 
measuring 30- 130 x 4- S !Jm. '01e morphologically similar A~teroMromo lux11m 
Bres. produces smaller rays measuring up to 40 pm in length (Parmasto 1970, 

Boidin etal. 1997). 
The features distinguishing Asteros/roma species reported from Japan can be 

fo und in the following key. 

Key 10 species of the genusAsterosr,oma in Japan 

l.Basidiosporcssmooth,subglobo:,c .... .. A . mrdiuum 

l . Bas idiosporcsornament<.-d 

2.Basidiosporessubglobose,4.8- 6x4- 5!Jm ....................... . A.ccnicolor 

2.Basidio5porcssubg[obosctoglobosc,largcr(upto8x8.5!JmOrmoI'<'),with 
subcylindricaland obtL1sc ornamcnts 

3.Basidiospores8.5-Jl x7.5-9!Jm;basidiomataonlyonmangrovetrees 

3.Basidiosporessmallerthan8.5- ll x7.5- 9!Jm 

4.Basidia40-60x6.5-8.5!Jm;basidioma\aonmonocotylcdonoustrecsof 
angiosperms . A. bouiueuse 

4. Bas idia 18- 41 >< 5- 8.5 µm; basidiomala both on angiosperms and gymnosperms 
A.muscicola 
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Three new species of Scytalidium from soil 
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Al>stra,t - 'Ihm: new species of dematiaceous hyphomyce1es from soil in China, 
Scy1a/idi11m nie/amue,i.,e, S. "~""" "fowm, and 5.xiga:e,ue, are described and ill u~trated. 
Thetypespccimens(driedcultures)andlivingcultu1tsa1tdepositedinthellerbarium 
ofShandong,\gricultural Uni,wsity Plant Pothology (HSAUI'). Jsotypes are kpl in the 
Herharium of1he Institute of Microbiology, Academia Sinica (HMAS) 

Keywords t3xoJ1omy,soilfu11gi 

Introduction 

Since Pe sank ( 1957) .:rc•ck<l Scy1alidi11m for S. lig11icula Pesank, 22 species have 

been recognized worldwide (Index Fungorum 20 J OJ. This genus is characterized by 
dcmatiaccous, intcrcalary or terminal arthroconidia formed by fragmentation 
of undifferentiated hyphac. ' l he arthroconidia arc often thick-walled. smooth, 
occasionally vcrrucose in age, mid or dark brown, cylindrical, oblong, doliform 
or broadly dlipsoidal, often 0-septatc, when septate with sepia sometiml's thick 
and very dark, often constricted at the septum; fission arthroconidia of a second 
type arc hyaline, or pale to mid-brown, thin-walled, smooth, cylindrical, singlc
cdkd, truncate at each end. (Also refer to Ellis 1971.) During a recent survey of 
soil hyphomycctes in China, three new species of Scyta/idium were found and 
arl'<lcscribedhclow. 

Taxonomic descriptions 

Scytalidimn nie/a11111ense Y.M. \\'u & T.Y. Zhang, sp. nov. 
MvcoBANKMB518543 

Culo,1i<le iTJ PDA ~ff"-""-"· p/,,. mi11u»·e ,.,Jiutim ,uk..r .. e. c,=e . Myu:lium <l<'rium el 

immcrso,m. V,:t;etatim,, l,yp/,ae leav,,,, su/tl,yal;,,,,,, wl b,-,,,,.,.,o/ae, '""'°""'• seplata.:, 
i,,jlate.sc£llr,/isl .5- lpmlatae.Fatileslayplaae /a.,.,.,..layali,,ae,-ds11bl,y.,linae.,qratae, 

"Corre~pondingaulhor:Tian·Yu Zhang 
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F1G. l. Conid ia and co11idiogcnom ceUs of Scy1ulidi""' nid«mu~,cw (ex hololyp~) 
Lcft: photomkrop:raphs;rip:ht:drawi11i;s.(Bars • SOf!tn). 

s.hiwlitiu <l"Ll'Yle11ribmarr!,roro11i,li,. Co11idia <11bi,y,,lina w!flaw:,.br""''..a, <y/i11,lm,w1, 
oh/u11g,, ·dli1,1k« n/ dulifurmiu, /,.~viu , O·,~pl«tl4, 3.8- 7.5 X 2.5- 3.8/""· 

HOLOTYPE: China, Tibet, Nielamu. from• grassland ,oil,altitude 2250 m, 14 Sept. 2007, 
Y.M. Wu. HSAlJPll ., 12611. hololype; HMAS 196252. iso1 J"pe . 

.ETYMOWGY: "Jhecpithet .... forstolhetn1elocation. 

Colonies on PDA after two weeks at 2s°C, effuse, growing slowly 2-3 cm 
diam., more or less radially folded, thick Mycelium partly superficial, partly 
immersed. Vegetative hyphac smooth. subhyalinc to pale brown, branched, 
sparsely to regularly septate, sometimes slightly constricted at the septa, and 
oHen with individual cells nilher variable in shape and slightly swollen, 1.5- 2 
f.1-m wide; hyphae sometimes aggregating into strJnds.. 1:ertile hyphae scarcely 
differentiated from vegetative hyphae, smooth, hyaline to subhyalinc, with 
septa more closely spaced, fragmenting by schizolytic dehisccnce to form 
arthroconidia. Conidia cylindrical to oblong-elliptical or doliform. vary in 
widlh depending on the parent hypha, subhyaline 10 yellow-brown, catrnatc, 
dry,simple,O-septatc,smooth,3.8-7.Sx 2.5- 3.8f.1-m. 

1his fungus srnm:what resembles S,;yl{i/idium vm:d11ii DalpC ct al. (DalpC d al. 
1989) in conidial morphology. However, the latter has larger (7-1 4 x 3- 4 µm), 
guttulate conidia, which remain connected in zigzag chains. 
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Fm. 2.Conidiaa11d conidiogenouscell,ofScy1alidir,mwrr"a,lcm,m(cxholotype) 
Lcfl:pholurnkrogrnphs;right;<lrawi11gs.(B.!rs : 50f!rn). 

Scytalidi11111 verr11c11los11111 Y.M. Wu & T. Y. Zhang, sp. nov. 

MvcoRANKMR;,3017 

FIG.l 

0,laniaei11 PD,\ dfU,ae.M:p:li11mpartims,,pe,ficiak,1pa>1iminS<1b.trato. flyploacr""""""', 

"'(>larM,<1,bhy,,~1lll<'wipallid,,bn11""""'·2-41,mlara~. Co,,idia biformis: (I) cyli,u!raua, 

a.tt'nau"sica.,sim/Aicia,O- I· sqt"ra, bru111wu,i1u:ra,;s,,/a,varuaJsa,u/ru,/""'m11<"/a, 
fo!udwtt d,wara w! pyriformia, ba,i trwrrara ct api,e ro11<1ulata, ae;:re scc..~lmres, 
8- 20x5- 1011m; (2) dm·ata vel pyrifonnia, carunata, si,ca, simplicia, O·uptara, pallide· 

br11m><:,.,lrn"ia"1/,.evi,,,b,;,;itru11c,,/,.dapice,v111,MWlu.fucilcfr..gmw1,mti", 10- 16.5 
x69pm. 

HoLon·rF.: Chi na, Tibet, Zha11gmu, from a moumain .soi l, altitude 2300 m, \4 Sept 
2007, Y.M. Wu,HSAUPll,,1328, holot)'JIC: HMAS 1%253, isot)'pe 

FTYMO!.oGY; lhe epithet refers to 1he ,·nrnoo.<e conidiJ of this ~pecic~. 

Colonies on PDA after two weeks al 25~C, effuse, growing \'cry slowly, 2- 3 
cm diam., centre slightly raised, velvety, olivaceous brown. Mycelium partly 
superficial, partly immersed. Hyphae subhyaline to pale brown, smooth, 
septate, 2- 4 µm thick, branched or unbranched. Conidia of two kinds: (\) 
cylindrical, catenate, dry, simple, 0- 1-septate, medio-brown to dark brown, 
rough-walled, vcrrucose, truncate at both end~. sometimes clavatc to pyrifnrm , 
with a truncate base and rounded apex, not easily seceding, 8-20 x 5- 10 µm; 
(2) clavate to pyriform, catenate, dry, simple, 0-catenate, dry, simple,1-septatc, 
pale-brown, thin and smooth-walled, with a truncate base and rounded apex, 
seceding schizolytically and easi ly, 10-26.5 x 6- 9 µm. 
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'fhis fungus somewhat resembles Scytalidium infestm,~ lwatsu ct al. (lwatsu ct 
al. 1990) in wnidial morphology. However, conidia of the latter arc longer and 
narrower (4-30 x 2-4.5 µm), and rarely vcrrucosc. Scytiilidium iiif~stans was 
described as a syslcmic pathogen of m.irinc fish, where.is S. 11r.rruc11losum is a 
soi l fungus. 

Scytalidim11 xiga=cnse Y.M. Wu & T. Y. Zhang, sp. nov. Fm.3 
MYGOBANt.:MBs1839; 

C..olat,iaei" PIM effu.<ae. M;,alium{'OTrim .~iaketpanirn it, .uhtmtn. flyp!1ae<""""", 
;ept<'W,,.J,1,,-.J;,.,,,Jp.,/1id.:bn.,.,.,,,.1-Jwn•1...,.a.Cot,idia,yli1ulnz,,:a,iutml1<mc/av,,1a 
vel pyriformia, ,aret1ala, siaa, ,implicia, 0- l·>e/>lata, so,H,ydi,.,, vd pdlide lmtt~""', 

i,u:m.~<ala, W.via, utmqw, rr1111rora, hmi ,r,,,,,.,,.,a et apiu m1tm,lara, i - 11 )( 4- 8/"" 

HoLon'PE: China , Tibet. Xii;nze, from a mountain $Oi l. altitude 3700 m, 7 Sept. 2007, 
Y.M. Wu, HSAUPB.,0957, holotype; HMAS 196254, isotype 

ETHIOLOGY:lhccpithetreferstothet)'pelocation 

Colonies on PDA after two weeks at 25°C, effuse, growing very slowly, 1.5-2.5 
cm diam., centre slightly raised, velvety or floccosc, olivaceous-gray. Mycelium 
partly superficial, partly immersed. Hyphac mostly suhhr.ilinc to pale brown, 
smooth, septate, 1- 3 f.lm thick, branched. Conidia cylindrical, sometimes 
davate to pyriform, vary in width depending on the parent hypha, catenate, 
dry, simple, 0- l-septate, subhyaline to brown, smooth, truncate at both ends, 
or with a truncate base and rounded apex, not easily seceding, 7- 11 x 4-8 µm. 

'fhis fungus somewhat resembles Scyt(didi11mfulv11m Morgan-Jones & Gintis 
(i\forgan-/oncs ct al. 1984) in conidial morphology. However, .:onidia of the 
latter arc longer and narrower ( 12-14 x 2-3 µm) . 
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A new species of Phellinus (Hymenoc:haetaceae) 
growing on bamboo in tropical China 
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Abstra,t - f'l,dlitu'5 Wmhu,iwla sp. nov. is Jcscrib<:d and illustratcJ from Hainan 
Pro,ioce, southern China. It has annual and resupina\e basidiocarps, day-bu1Tto 
pdlc r~wn ]>On: ~urfoc~. abunJJnL hyrnc nidl 5clac. broddlJ' cUi1>wid ,md thin-walk...J 
basidiospor<,s,sctalhypha c p1tscntinthcsubiculumbut abscnt atthc sterilc1nargi n. 
and a growth on bamboo. lhc new species is similar 10 Pl,~1/imi, fe-rmginru,., , but the 

latter has an annual 1o perenllial growth habi t, )"Cllowi,h brown lo <lark reddish brown 
porc surfocc,smaUcrporcs(6 81>ermm),sctalhyphacprcscntatthcstcrilcmargi n, 
andnMrowlydlipsoidb.isidiospores. 

Key words - Hy,n.,nodrndal~s. pol)'l'orc. taxonomy 

Introduction 

Phellim1s Que!., with over 250 taxa worldwide, is the largest genus in the 
l-lyme11ocliaetaceae (Larsen & Cobb-Poulle 1990, Dai 1999, 2010, NU.i'lez & 
Ryvarden 2000, Gibertoni et al. 2004, Ryvarden 2004, Parmaslo 2007). Wanger 
& Fischer (2002), who studied P/1elli1111s sensu lato and fmmotus sensu Jato 
phylogenetically, divided the Phelli,ws-f11ono111s complex into 13 genera. Since 
Dai ( 1999) recorded '15 species of />/,e/1/llm from East Asia new species or new 
records have been found in Ch ina, where about 50 species in the genus have 

" Correspond ing author 
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been reported thus for (Dai 1995, 1999, Dai et al. 2003, 2008, Dai & Yang 2008, 
Cui etal.2009). 

During a study of wood-inhabiting fungi in southern China, an unknown 
species of Phr./li1111s growing on bamboo was idi:ntificd .ind is described in lhc 
present paper. 

Materials and methods 

The studied specimens were deposited in herbaria as cited below. The 
microscopic procedure follows Cui & Dai (2008). In presenting the variation 
in the size of the spores, 5% of measurements were excluded from each end of 
the range, and given in parentheses. In lhc tex1 the following abbreviations arc 
used: [Kl= Mdzer's reagent, [Kl-= negative in Melzer's reagent, KOH= 5% 
potassium hydroxide, CB = Cotton Blue, CB- "' acyanophilous, L "' mean spore 
length (arithmetic average of all spores), W .. mean spore width (arithmetic 
average of all spores), Q "' variation in the L/W ratios between the specimens 
studied, n = number of spores measured from given number of specimens. 
Sections were studied at magnification up to x I 000 using a Nikon Edipse E 80i 
microscope and phase contrast illumination. Dra1~ings were made with the aid 
of a drawing tube. Special colour terms follow Anonymous ( l 969) and Petersen 
(1996). 

Taxonomy 

Plrelli ,ms bambusicola L. W. Zhou & B.S. Jia. sp. nov. 
Mn;uBM<~ MB518776 

Fm.l 

Carpopl,orum "'"""'"'• n,mpmaturn. Faoies poromm avella,,ea wl i,innulM; pori 
angr,lati, 3-5perrn,n . . 5.)'!'terna/Jypharr,mdirnitiwrn, !iyphae 1,..,,,,e,mariae .<ep1arae, 
cfib,,l~ta,:. Spome late d lipsoidcac, /Kl- , CB -, ,J.2- 5 x 3.1 -4 wn 

fn• . - China. Hainan Prminc~, Changjiang County, &wangling Nature Rese"", Oll 
deadbamboo,8.Xll.2009Cui8692(holol)'J>('inBIFC, iwiyp<"inlFP) 
ETVMOLOGV - harnhr,siwla (L:ll.): refers to growth on bamboo. 

F,wn'l!ODY - Basidiocarps annual, resupinate, firmly attached to the substrate, 
not readily separable, without odour or taste when fresh, hard corky when dry, 
up to 15 cm long, 5 cm wide and 2 mm thick at centre; sterile margin pale 
clay-buff to pale fawn, up to 3 mm wide. Pore surface clay-buff to pale fawn 
when dry; pores angular, 3-5 per mm, dissepiments thin, entire when juvenile, 
l.iccralt' with .ige. Subi.::ulum ydlowish brown lo fawn -brown, h.ird corky, aboul 
0.1 mm thick. Tubes concolorous with pore surface, corky, about 1.6 mm long. 

HYPHAL STIWCTURE - Hyphal system dimitic; all septa without clamp 
connections; skeletal hyphae I Kl- , CB- ; tissue darkening but otherwise 
unchanged in KOH. 
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FIG. I. Mic~oopic structures of l'/1€1/itJ~., htamhmiwla (drawn from ch~ holot)'(>e). 
a:Ba,id iospolt:'l.b:Basidiaandl,;,sidioles.c:Cy,tidiob. 

d: H)'l'hoid seuie. e: Setae. f: Hyphae from lrama. g: Hyphae from context. 
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SUBICULUM - Generative hyphae infrequent, hyaline to pale yellowish, th in 
to slightly thick-walled, o.:.:asionally branched, some collapsed, 2.2-3.5 µm 
in diam; skeletal hyphae pale yellowish to apricot-orange, thick-walled with 
a wide lumen, occasionally branched, some collapsed, interwoven, 2- 5 µmin 
diam; setal hyphae frequent, apricot-orange, thick-walled, tapering to apex, 
6.5-10.5 µm wide and up to l 10 µm long. 

TusEs - Generative hyphae infrequent, hyaline to pale yel lowish, thin- to 
thick-walled, frequently branched and some collapsed, 1.8-3.5 µm in diam: 
skeletal hyphae dominant, pale yellowish to apricot-orange, thick-walled, 
occasionally branched, and some collapsed, parallel along the tubi:s, 1.6-4 µm 
in diam. Hymenial se\ae frequent, ventricose to subulate, tapering to apex, 
dark brown, thick-walled, 31.8- 51.5 x 9.2- 11.3 µm. Cyslidia absent, fusoi<l 
cystidioks present, hyalinc, thin-walled, 9.8-17 x 4.9-6.3 µm. 13asidia davate, 
bearing four sterigmata and a simple septum at the base, 8.7- 18 x 3.9- 6 µm; 
hasidiolcs in shape similar lo hasi<lia, but sligh1ly smaller. Irregular crystals 
present in trama and hymenia. 

SPOii.ES - Basidiospores broadly ellipsoid, hyaline, thin-walled, smooth, IKI- , 

CB-, (4-)4.2-5(-5.9) x (3-)3.1 -4 µm, L = 4.68 µm, W = 3.56 µm, Q = 1.3 1 
(n • 30/1). 

TYPE OF ROT- \Vhite rot. 

REMARKS - Pliellinus b(1mbusicola was found on bamboo in tropical China. 
It is characterized by annual, resupinate basidiocarps, a day-buff to pale fawn 
pore surface, abundant hymenial setae, broadlr ellipsoid and thin-walled 
basidiosporcs, sctal hyphac present in the subiculum while absent at the sterile 
m<1rgin, and growth on b<1mboo. 

This species is similar to Phdli1111s ferr11gi11os11s (SchrJd.) Pat., but the la11er 
shows an annual to perennial growth habit , yellowish brown to dark reddish 
brown pore surface, smaller pores (6- 8 per mm, Dai 1999), setal hyphae 
present at the sterile margin, and narrowly ellipsoid basidiospores arc (4.7-5.3 
x 3.0-3.5 µm, L = 5.04 1-1m, W= 3.16 µm, Q = 1.59). 

Pllelli1111s bambusarum (Rick) M.J. Larsen also grows on bamboo and may be 
confused with P. bdmb11sicola. However, P. bnmb11samm differs by a perennial 
growth habit, smaller pores (6- 8 per mm) with thick-walled dissepiments, rare 
and smaller hymcnial setae (13-25 x 6-8 µm), and globose to subglobosc and 
Jcxlrin,,iJ basidiosporcs (Ryvardcn 2004). 

Phelli11us bmnb11si1111s (Pat.) Pat., another species growing on bamboo, 
is distinguished from P. btimbusicofo in its pileate basidiocarps, ochraceous 
brown and glancing (reflective) pore surface, small invisible pores, and ovoid 
basidiospores (5 x 4 µm); moreover, it has conidia (Larsen & Cobb-Poulk 
1990). 
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A key to species of Phellinus on bamboo 

l.Basidiocarpspilc~lc;conidiaprcscnl .... ........................ P.b,m1busin11s 

2. Pores 3-5 per mm; ha,idiospores hroadl)' dlipsoid, 1K1-
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Al>st racl - Two nes., species. Septoh,,,idiurn l,ai,.,,ueme on Harp<1fli11 sp. ~ssociatcd 
wi th Pse1ida11h1caipis sp. and ~ptobasidi11m lig1mri on lig1mmm iineu~ ~ssoci~u:d 
wi th kpidow.p/insp.,arcdcscribcd 

Kc)·wonls - Pua:iniomya,re."SeprOOO,idiaks. laxono my 

·fhc mycota is very rich in tropical forests of Hainan. Several mycological 
investigations dealing with many new species including the genus Septobasidium 
were published recently (Dai & Cui 2006, Dai & Li 201U, Cui ct al. 2009, Dai 
ct al. 2009, Lu & Guo 2009a, 20!0b, Yuan & Dai 2008, Xiong & Dai 2008, Wei 
& Dai 2008). The present paper belongs to a series of studies devoted to the 
Cung.ii diversity of the Hai min Province. Two new species of Septob11~idi11m arc 
described as follows: 

Scptobasidi11111 llainancnse C.X. Lu & L Guo, sp. nov. Fms.1 -7 
MvcoBANKMB518658 

&,Miom11t11~.,;upi,ulla,0.2- 2 . .'icmlong11,0.I.'i- /crnlat11.p11rp11~a.m11rgi"nle1errninata, 
rnperficielacvia, iu,n;/iQ11e220- 83011mi:ra.,;a.Subici,/,.,nl,ru,,.o:um, 2.>-<iOµm.ra:m,rn 
0,lum11ae fnmmeae, 50- 1/0 µm altae, 60- 155 µm .ra,we vel 1,ypi,i, la.w rompldae. 

Srmta !,yp!,ammrn 70- 505 I'"' a/ta, saepe <Irata l,miw11ta/;11fr>rrnauti11, illurd11m hypha, 
parti·n,ucces.,'11«·crc,cc11t ,nl xtmu,n/,m\'>l ef,1rntwnfo,·,,iat1re,.lf)·1'um 
50-200 I'"' cras.,11m. /-lypi,w, l,ymmii t'rutae. &idia cylindr~a. ruta w,{ curvata, 
4-u:1111/aria.2.5 - 36>< 7- 13/"",h)"'li11avdlmJwieofa. Si,,epmM.,idio. Ra.<idio,f>OY"~""'' 

vi,ae./ /a11>/oriaa/,yp/1isin'eg"lariter,pi"'/il,.,,ro1<,t,mli« 

'oor1tspondingauthor 
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F1G. l.BasidiaofSep1ob.:uidmm/,amarrense (HMAS2400711. h.olo!ype). 

TYP E: On Harpullia sp. (Sapi,,,faceae): China, lfainan. Bawangling, Yajia. ~ll. 740 

111. 12.X.11.2009. Y.E Zhu & L. Guo l•ll . I-IMAS 240078 (ho lol)")IC). ~s><>Cidh:<l with 

/>seo,dm,lacaspissp.(Dia,pididae). 

Basidiomata on trunks, resupinate, small, rounded, elongate or irregular, often 
confluent, 0.2-2.5 cm long, 0.15-1 cm wide, purple; margin determinate; 
surface smooth, often with mounds. In section 220-830 µm thick. Subiculum 
hrown, 25-60 fllll thick. Pillars brown, 50-110 fllll high, 60-155 fllll wi<l~, 
sometimes loosely filled with hyphae from the subiculum. J-lyphal layer 70- 505 
flm high, often forming a distinct horizontal layer, sometimes hyphae partly and 
successively growing and forming hemispheric tissue. J-lymenial layer 50- 200 
flm thick, with closely arranged upright hyphae. Basidia arising directly from 

FIGS. 2 - 7 (right). Septobasidium hainm,ense (HMAS 240078, holotvpe). 2. Ba;idioma\.a on 1runk. 
3- S.Scclio11s ofbasi<liomdld.6.Basidium(~r row) . 7. l-lamluria 
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the hyphae, cylindrical, straight or curved, 1-cclkd, 25- 36 x 7- 13 µm, hyaline 
or brownish, without a probasidial cell. Basidiospores not seen. Haustoria 
wnsisting of irregularly ..::oiled hyphac. 

H.EMARKS: Morphologically, Septobasidium lu1i111memeis similar to S. lichwico/11 
(Berk. & Broome) Petch, from which it differs in having small patches of 
basidiomala, hyphac: partly growing and forming hc:mispheric tissue, and with 
pillars or loosely filled with hyphae from subiculum. Septob11$idium lichenicola 
has large patches ofbasidiomata, hyphae not forming hemispheric tissue and 
not loosely filled with hyphae from subiculum. 

F1G. 8.Ba,idiaofSep1obasidi",nli~u,tri(HMi\S240079, holotn>c). 

Se/Jlobusidi11111 liguslri C.X. l.u & I.. Gno . . ~p. nov. 
Mn:0BANKMB518659 

Basidiomataresupi,rata,9 20cmUJ11;:a,l 3cmlata,~ris,,o bnmt1<"a,mar;:i11edet,..-mi,uata, 
superficie /a.,..ia, mat11rirmefi5511rata, i,, sectio,,e 480-630 /'"' cra,sa. S11bia,lum 

bru111u,um. 20-60/"" cra.m,m. Colum,rn~bru111u,olac, 2/0- 390/"" a/tac, 30- 1501,m 
latac, exll'5 ramosae strata l,ypl,amrum 100 170 /'"' a/ta tum f"'ma11te,. Hymcnium 

50-80 I"" "'""""· Hyplu,e 1,y,""'';; irrego,/arire-r dispmiM£, £rt!cta~, mmosae. &si,lia 
cyliudrico, rec/a vd <:11rvota, 4-cd/11loria, 15- 29 x 5- 7.5 i,m, /,yaliua. Sim p,OWsidio. 
Surigmma 3- 81,m l,mga. lfasidiospora ,woidea, 9 x ./ 1,m, l,yali11a. Haustoria "-" !,ypi,is 
irr<'g11lariter,pimlibr,s,-o,,s/a,,,i11. 

Fms.9- L·I (right).5.>p1obasirli11m l,g,.<1ri(HMi\S240079,holotypeJ.9. Basidiomotaonbranch. 
I0- 1 l. St'.cliotisofbasi<liotnala. 12. Hymmiurn. 13. &,i<lium (arrow). 14. Hau>l<Jfia. 
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TYPE: On Ligr,sfmrn sfoeme Lour. (Olro.-eae): China, lfainan, W~nning, Xinglong 
fropical Plant Garden. al t. 38 m. 6.Xll.2009. Y.E Zhu & L Guo 41. I-IMAS 2•10079 
(hofotyr c),a"ocia1edwi1hlepidosaphes sr.(Dia,pididae) 

Basidiomata on br.mches, resupinate, 9- 20 cm long, 1- 3 cm wide, grey-brown; 
margin determinate; surface smooth, becoming cracked. In section 480-630 
µm thick. Subiculum brown, 20- 60 µm thick. Pillars brownish. 210- 390 µm 
high, 30- 150 µm wide, branched outwards lo form a 100-170 µm high hyphal 
layer. Hymenium 50- 80 µm thick, with irregularly arranged upright branched 
hyphae. Basidia arising directly from the hyphae, cylindrical, straight or curved, 
4-cellcd, 15- 29 x 5- 7.5 µm, hyaline, without a probasidial cell. Sterigmata 
3- 8 µm long. Basidiospore ovoid, 9 x 4 µm, hyaline. Haustoria consisting of 
irregularly coiled hyphac. 

REMARKS: Morphologically, Seprob11sidium ligmtri is similar to S. s.:ptoba:;idioi&s 
(Henn.) Hohn. & Litsch., but differs mainly in having grey-brown basidioma, 
thinner sl'ction (480-630 µm vs about l mm) and smalll'r basidia (15-29 x 
5- 7.Sµmvs40- 55x8.4 - !0µm). 

To date, 28 species of Seprobasidium have been reported in China (Sawada 
1933, Couch 1938, Teng 1963, Tai 1979, Kirschner & Chen 2007, Lu & Guo 
2009a, b, c, 20l0a, b, Lu ct al. 2010), including lhe two new species reported in 
this paper. 
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Al>stract - Thrccra1tspccic,of,mutfungiarerq,orlcdforthcfirsttimcfromthc 
following areas: A,11/,mroid~a orUgM from the fa lldand Islands, E111orrl,i,cn ca,paryw,a 

"'"· =rurya11u from Egy pt. on a new host. J11nrus 1,ybridi«, and H"""'""" mu.:ud,iu~· 
mauli,acfrornUK. 

KC)' 1<.vrds - A,ar!,racoi,leaaae, fa ,rarrhicaaae, Micmbotryaceae, taxonomy. 
Ustilagi1,omycet~, 

Introduction 

In this .irticle, records or three rare species or smut fongi, Antlmicvid;>11 orti'.gae, 
£,rtorrlliza rnsparyana \'ar. rnsparyana, and Narad11e,1 moencl1iae-m1111tirne, 
arc reported from new locali ties. The collections on which these records arc 
based were obtained during visits to the herbaria at the Royal llotanic Garden 
Edinburgh (E) and the Royal Botanic Gardens, Kew (K, K(M)) in May 2010. 

Material and methods 

Maleri.il rrmn the herhari.i or the Royal R,,1ani..: Garden Edinburgh (E) and the 
Royal Botanic Gardens, Kew [Kand K( M)I was examined by light microscope 
(LM) and scanning electron microscope (SEM). for LM observations, the 

'Au1horforcorrespondcnce 
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spores were mounted in la,tophenol solution on glass slides, gently heated to 
boiling point and then cooled. ' lhc measurements of spores arc given in the 
form: min- ma.'\ (mean :!: l standard deviat ion). For SEM , the spores were 
.itt.iched to spedmcn holders by double-sided adhesive tape .ind spuller coa led 
with gold. The surface structure of spores was observed and photogr.iphed at 
10 kV using a JEOL SM-6390 sGlnning elc,,:tron microscope. The des,riptions 
given below arc based entirely on the specimens examined. 

New records 

Antl, racoidea ortcgac Kukkoncn, in Roivaincn, Karstcnia 17, 4, 1977. Fms 1- 2 

Srec1"E"SEXA>11,;Eo - On C.are.,·auJ,u,.avar.orleg.ae(l'hil. )Kiik.: l'a lklandlslands, 
Wen Falkland. Channel Hills. 1909- 191 l, leg. F.. Vallen ti n (K 367 916); East Falkland. 
Darwinl[arbour,16f'cbruary l908, lcg.C.Skomberg(K 36i906);Eas!falkland.Eliza 
Co,·e. Stanley Common, January 1931:1, leg. B. F~ no. 49 (K(M) ,inc num.) 

SoR1 in ovaries, scattered in the inflorescence, as broadly ellipsoidal or ovoid, 
black, hard bodies, 1.5-2 mm long, when young covered by a thin, whitish 
membrane; later becoming exposed but partly hidden by the glumes; mature 
sori powdery on the surface. SPORES irregularly polyangular, some times with 
pru1uhcnm ces, in plane view 14 - 19.5 x 12.5- 17.5 (16.9±1.1 x 15.2±1.0) !Jill (n 
= 100), in side view 10-1 2.511m thick, reddish brown; wall unevenly thickened, 
1- 2 (- 2.5) 1-1m thick, thickest at the angles, some spores with 1- 3 indist inct 
internal swellings, some spores with light-refractive .ireas, verruculose. 

D1ST~rn1"T10,; - On Cyp,:rocrue: C..<1rex (suhgcn . PrimMarex, sec!. U11d,oiifnr,Ne:<) , 
SouthAmerica(Argcntina).SouthAtlantichland, (Falklandlsland,). 

COMM ENT - A ntlimcoidea ortegae was previously known only from the type 
locality: Argentina, Tierra dcl Fuego, Baliza, Ushuaia, 54°48' S, 68°12' W,on the 
same husl pl.in1 (Ruiv<1incn J9n). 

Entorr/iiza casparyana (Magnus) Lagcrh. var. casparyana, Hcdwigia 27(9- 10) 
FlGSJ-4 

SPECIME NEXA" '""-LD-On)w,cu,l,ybri,.i,,,Bro1. (dd.G.Snogerup),Egypt, "prope 
Nafoh in Arabia' , 16 May 1835. leg. W. Schimpcr (as }11,,c,.,foJio,u, Dcsf.). Unio iti nc r. 
l83S, no. ll 3(E3S2462) 

SuRl on lhc roots forming elongated galls, filkd with inlrncdlularly developing 
spores. GAL LS 4- 6 mm long, brown. SPORE MASS gr.inular. SPORES usually 
solitary, sometimes in pairs, globose or subglobose, 16.5- 28 x 15- 26 (2 J .9±2.0 
x 20.6±1.9) 11m (including ornamentation) (n "' 100), occasionally some spores 
reach up to 32 1-1m in length, subhyalinc, light yellow or yellowish brown; in 
I.M, wall two-layered, the inner layer 0.5- 1.5 1-1111 thick, th e outer layer variable 
in thickness (0.5- 8 µm, including ornamentation); variable in ornamentat ion, 
tuberculateorverrucosc. 
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FJGs I 2. Sport's ofA.,,1,mcoi,lei, ortei;"e on c,,,..,..,,,.,i,= var. orte;.,,e in LM and SEM. 
F1Gs3-4.Spore:sof/'11rorrl1i,;" ' "lfl'"Y"""v~r.r"S/"">"'"''on J,mcr,sl,ybrid"•i n LMandSEM. 
Scale bars: l ,3 - lO f'm , 2,4 - S ~m. 
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DIITRl~UTJOS (of va r. ca,parym,a) - O n ),mmceae: ),mm• alpirro·arliwlafr,5 Chai.:, 

/. «lpi,u<> Viii.. /. m ctic,,; \\lilld .. /. <1rlicul<1lo,> L. U. fom/>VWrf'"• Ehrh. c;,; lfotfm.), 
J. bufo11iu• L.. /. 1,,,11,o.,,. L., J. cac,pitfri11• E. Mey.,/. com/we55r,5 Jacq .. ?). ror,xlom~wtr,s 
L., J.effim,sL.,J.geniwla11i<Schrank,J.gr<gif/oni< L. A.S. /ohn,o n ,J.l,ybridw,J.i,,fl<'rn< 

L., /. pl,mifuliu, R. Br., /. ,~""),"',;" Ehrh. ex L. f. , /. 1/,.,,,,..,;; Te n .. Africa (Egn>t South 
Africa). Australasia (Australia. New Zealand) , Europe (Bulgaria, Cwch Republic , 
Denmark, includ ing Faeroe Islands, Fin~nd, Fran«, G,•rm.any, l1aly induding Santini~. 
Norway. Poland. Romania. Russi• . Sw,.>Jcn. Switzerland. UK). )\orth Amer ica (Canada) 
(Fineran 1978. vanky 1991. ~nchcv & Minter 2008. vanky & Shivas 2008). Reconts 

on four other hos ts (EYic,plwrnm vagi""'"'" L. (Cype=ea~). J1mcr,s mriropil/r,s Drejer, 
/.filiformi,L.,a11dJ.><1•..:a111,s11,L)weret reatedby Fineran(l978) asdoubtful oras later 
misinterpretations. 

COMMENTS - In Africa, E11torrhiw aisporyml(I has been previously known 
only from South Africa. Explanations about the possible situation of the locality 
'Nafch: where this plant specimen (Unio itincr. 1835, no. l 13) was collected, 
can he found in Kirschner et al. (2004: 374): "'01e locality 'Nafeh' was not safely 
identified. \V. Schimper, from late March, 1835, collected plants in the region 
around the monastery of St. Catharina at the foo t of Mt Sinai [Dayr al Qiddisah 
Katrina! . ... Nafch is therefore expected to be in that region, too:' 

E11torrl1iw wspMy1m11 var. temd:i Dcnchcv & H.D. Shin differs from typical 
E. ca5parymw in the following two respects: shorter spores (I 1.5-20 (- 21.5) 
µm long) and shorter sori (1.2- 3 mm long while the typical varit'ly possesses 
sori up to 15 mm long) (Dcnchcvct al. 2007) . It is d is tributed on frmcus temlis 
Willd. and currently known from Korea, Austria, Romania, and Costa Rica. 
Four species of fa1torrhiw arc known on }1111cm: E. 115c/1eno11i1111(1 (Magnus) 
Lagerh. (Europe, Central America, and New Zealand), E. caricicola ferd. & 
\.Vinge (Europe and New Zealand), E. rn.,Jmryam1, and F:. ca.,p11rya11dfo V.inky 
(New Zealand). A key to known E11torrhiw taxa on f1111c11s is gh•cn in Dcnchev 
&Minter(2008). 

Hamdaco 111oend1ioc-111 1111 tirnc (Lindtner) Dcnchcv & l·I.D. Shin, in Denchev 
ct al., Mycologia Bakanka 3: Tl, 2006. FIGS 5-6 

. u,,ilagnmo,mchia~-ma111i.,u; Li nd tner.BulletinduM01si,un, 
d'llistoireNaturellcduPay5S.,rbe,ScrieB3- 4,32,19SO. 

• Microbotry,u11m<><:1Jd1i=·ma"li<:a,(Li ndtncr)V<inky,Myrotaxon67,·16,l998 

S1>~CIMES EX>.M IN"ED - O n Moen.-1,ia t'r«.la (L) I'. Gaertn. ct al. , UK, Wales. 

Montgomcryshire. FfridJ Faldwyn. lS May 1998. lcg. A. Jones (as U,1ilui.o' Jo,,ia~u11u) 
(K(M)l06303). 

SoR1 destroying the ovules and filling the capsules wi th powdery, purplish 
chestnut spore mass. SPORES globosc or subglobosc, rarely broadly ellipsoidal, 
11 - 15.5 x 10- 13.5 (13.0±0.8 x 12.1±0.7) µm (n = SO), purplish brown; reticulate, 
6-7 meshes per spore diameter, meshes irregularly polp.ngular (pentagonal o r 
hexagonal), l.2-2.7 µm long, muri (0.7- ) 1.0- 1.1 µm high; in SEM the meshes 
often with a hemispherical protuberance on the bottom. 
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F,Gs 5- 6. Spores of flara,/aea tn0<'11d,iae·manticae on M0<'11d,ia nee/a in LM an<l SEM. 
&akba rs • lOflm. 

D1s-r11.rnuT10"' - On Caryopl,yllaaae: AIM11Lhia erecta (Buli:ari a and UK). Al. mantica 

(L)Bartl.subsp.m«nrica(RomaniaandS<;, rbia).Europe(Lind!ner 1950. V~nky J9S5. 
Dcnchcv l997). 

COMMENT - / laradnen moe11chi(le-m1mtirne is a new species for UK, as yet 
known only from a sin!!,IC locality in Wak,s. Though typically on M. mmrlirn, 
the occurrence of this species on M. erecta has been previously reported from 
Bulgaria (Dcnchev 1997, as Bnuhinus jelmdmim). 
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South Florida microfungi: 
Kalamarospora multiflagellata gen. et sp. nov. (hyphomycetes), 

with additional new records from USA 
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Abst ract- Kala,Narrupora '""ltifla;:ellata anam. gen. ct sp. nov. i, described and 
illustrated from rachidcs of dead leaws ofSabalp,,lmelfocollectcd in southweslcrn 
l'lorida, USA. TI,c genus i, d,arackrized by having ubct..,·ak to dlip•oi,fa l wnidia 
intcrnallyfi llcdwith a ma~ofsubhyalinc,scptatc,2 -3µrnwi,k:filamcntsp;rowinjl;upward 
fromsuprabas.il ceUsatthebo11ornof!he conidiaandpro1ruding apicallyor suNlpicall y 
aslong.fi liform.subllydli,~orhy,dine.Kl!nctime1' l - 21i111c,Jicho10111ouslybrd11Ched 
appendages. Conidia arc borne on monoblastic, tran,wr.scly striate, perrnrrcntly 
prolifora1ing conidiogeno"' cells disposed on macrone matou,, cylind rica l. solitary, 
unbranched,dark brownloblackishbrown=iidiopho re, . 11,econidial secess ionis 

rhcxolyt ic. lcavin9;a di stinct. usuall y truncate frill up 10 7 ~m long, which remains 
au ached to the basa l cdl of the con id ia . Kal12marospor12 is oompar<."(1 wi1h anamorphic 
gencraand,pecieshavingasimilarinternalconidialorganizationormorphologically 
dose taxa with appcnd iculate conidia. Bli«'mbia brir121111~12. Polytretophora calaarata. 
P.<e1,doocmdicty< mmic,.)ma, Spmid,mnil'lla , ;.,~nsi.<, and Tripos.pori,. ,n vernu:11lo.<11m 

arenewlyrecordcdfromUSA. 

K<>)· words - Ormospordla, M"8a.apir11/a, palm fungi, Piricm,dili"m 

Introduction 

During a short visit to southwestern florida, specifically the city of Naples 
and surrounding areas, some plant debris was collected in order to study 
the associated saprobic hyphomycctcs (anamorphic fungi). A conspicuous 
.ind apparently undescribtd .inamorph w.is found growing on r.ichides of 
dead lca11es of Sabal palmetto. The fungus shows close similarities to the 
monotypic genus Megacapituki /.L Chen & Tzcan (Chen & Tzcan 1993) in 
conidial morphology and the presence of multiple apical, filiform appendages. 
Upon closer examination, however, the conidia revealed a peculiar internal 
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structure originating the appendages in combination with other features such 
as macronematous conidiophores, percurrent proliferating conidiogcnous cells 
and a rhexol)1ic .::onidial se..::ession. These features arc significantlyditfcrcnt from 
Megricopiwfo as presently con..::eived, and to my knowledge the combination of 
characters exhibited by the present fungus is distinct enough from all other 
previously known anamorphic genera to warrant the proposal of a new genus 
to accommodate it. K11/amarospora is therefore introduced, and a new species 
K. m11ltiflngelfotn is described and illustrated herein. The type specimen and 
scmi -pcrmam:nl slides arc dcpusi1ed in the Herharium of lhe U.S. National 
Fungus Collections (BPI). Five other hyphomycete species arc recorded for the 
first time from USA, including comments on their taxonomy, morphology, and 
geographical d istribution. 

Taxonomy 

Kulu11wrosporn G. Delgado, anam. gen. nov. 
Mn;oBAN~MB518541 

Ad f u11g1« a11arnorpl,iws, !iyp!,o,nyc,.te-, pertiuens. CoLOMMJ iu s11b<1raro 11atr,ra/i 
4fi,.<ae, pi/0<ar. Mw:El.WM plrrnmqu,, i11."1h.,rrarnimrner<"m, 1'..>· l,ypl,i.<mmn;i-, ,eptali<, 
/ ,,,·bu,.{'<Ulilb,u111k' ·,1 1,,,,,111e· rompo, "tum.Snto ,n,. ab.s,,,11" C NIDJOPIIORA 

ma<ro11em1,to,.,, rno110t1Cma/osa, ,i"S"/" w:l "~'"S"t", simp/i,ia, em:t", r<:c:/a vd 
leviru jkx,uJ.<a. pkn,mque tr""-'""·"'lita .<lriata. q li,uiric.a. ."'f'lata, a/ml,mm""' wl 
,aigro·hrrm"e", pcrcr,rrenl<r proliferc1'ti"- LliLLULA II COl</D/OCHMf 1"0//Qhl"5tiwe, 

;,. cotJidiop!ioris itJrorporota~. ,~rmi,oa/e<, cylimlr~ae, pallide br""'"""' wl hn.uu""e, 
tra11weri:aliter 1rri,u"e, percr.rrw,re." Cm,m,0R11M .SF.CF..<.<lO ,/,.,xc,/ytial. CoNmM 
a.rogma,wlitaria,abdavata,·eldlipwidea,palli.lcbr«1111C"""ibruuue", lania,ma<..<a 

i11tem" hypl,arnm ,ubhy,,/m,,r«m, u:pt"larum imp/eta, layplai, <:omphm/n,s ""'""' 
pmtrude .. rihu.< Yf'fot appcndidhu,fi/ifonnihu.<, .,ubi,yafo,i.< vel 1,ya/i,,i.s, "°'"'u"''I"""' 
didwtomi,. TELEOMORFIIOSISigt1ot" 

Sp<'des lypiu- Ka!amaro,poramultifla.!."'flmaG . O..,lgado 

ETYMOLOGY- Greek, K<t:\aµ<lp,, squid and 0110po:.;, ,ecd, in refcren<:e lo the ,quid-like 

~haf'<' of1he conidia. 

Amimorphi..:: fungi, hyphomy..::etcs. COLONIES on natural substratum effuse, 
hairy. MYCEl.lUM predominantly immersed in the substrate, composed of 
bran..::hcd, septate, smooth, pale brown to brown hyphac. STROM!,TA none. 
CoNJDIOPHORES macronematous, mononematous, single or In groups, simple, 
crcct ,straightorslightlytlexuous,mostlytransvcrsallystriatc ,cylindrica\,scptatc, 
dark brown or blackish brown, regenerating pcrcurrcntly. CoNIL>LOGENOUS 
CELJ.s monoblastic, integrated, terminal, cylindrical, light brown to brown, 
transversely striate, pcrcurrcnt. CONIDI/\L SECESSION rhexolytk. CoNIDI/\ 
acrogenous, solitary, obclavate or ellipsoidal, light brown to brown, smooth, 
internally filled with a visibk mass of subhyalinc, septate filaments protruding 
.ipic.illy or subapi..::.illy .is multiple long, filiform, subhy.ilim: or hy.ilinc, 
dichotomously branched appendages. To1.EOMORPH unknown. 
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t ·l 
F1G. J.K,,/arnaro,po,-11rn"lrifl11gd/12ta.fromholotypt(BPl879811A) 

A.Conidia . B.Conidiophores,conidioi,:coouscelllandconidia 
'Jheyoungerconidia showinli!malstructure. S.:aleb.lr: 30~m. 
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Kalamarosporn 11111/tijlagellata G. l)clgado, am1m. ~p. nov. f lGS. 1-13 
MvcoBANKMB;18;42 

Cowm,1i; it1 sulmraw 11m1,mli (jfusM, bnmneae, pi1osae. Mrcnw~1 plerr,rnq1u> in 

substrulo immersr,m, ~~· 1,yp!U, ramrui.<, septatis, !aeviln«, pallide brr,11,reis wl brr,,m~i.,, 
1- 2.5 1•m dia,n . compo<it,.m. Sno.\fATA abJmria. CoNIDWPHORA ma,;ro11t',.,,,ta, 

mmrout'mala, , ing,,/., wl 2 - 4 asgregnra, simplicia, an;/a, n,c/a vd /eviler fk:,.110su., 
tram...,,..,../iterstriala, irn,gul,,riter wm,culos,, wl/aevi,,,,d basim, cra'5ilunic"I", 

cyii,idrica,septata,atrobmm,eaveitJigro·brm111ea,t1"111ead/15/1m!o,aga,6- 8/1mcrasw., 

,,d b,,sim i,,fl,.,,., '1- I511m era>.'«, semd ,.,/ quarler perwrre11/n' Jm,/ifae .. tia. CELLULAE 

coNm10GENAEmo11obla.stieae,i11corUdioplwrisi,1ror('Oralae,1ermi,,a/e.s,.ylindrieae, 
p,,l!idebrimnea,,velbrnnnMe,tra11<>•er,:a/i1er,1ri,ar11e,pt'm1rrmru, adapiamtrrmcatae. 

CoNWWRU." s,;ussio r/10:ulytica. CoNwu aaugena, solilaria, obdavata ,·el dlirwide", 

p,,l!ide br111m<w ve/ 1,.-,,,.,,ca, tenuitrmicata, /.,.,,,;,., 56- 90 >< 25- 45 pm (apf>Cudiee 

e:,.dr,sa).eceil11lahtasali,4- 6ceilr,lismprahta,a/ibr,s,ropron,comractofi .. iformiet11S<p1e 

..,//2,.J!!1<:11Jieib11,upfr,./ib11,filifvrmib11>wmpuNt«;cdl11/,.h,,,.../i,qli11d,ic",J"'nc"/a, 
p,,l!idebrim,u,a vdbrim,,,,,.,1,ans>',"'""lirer,1rima, 5 B x 5 711m, tulbasim re5iduum 

ron,picr,m proi'b,,11,, ""l'u 7 I'"' lo11ga; c£1/u/11t' ,upmba<ale< ve rtidllotat', /m,imMe, 

z~""''· 5- 9 x ·1-6 µrn; wrpu, wniJiale "'""'~ i11lrnl<l filam,c r1turnrn ,ubl,ya/i,.urnrn. 
seplatorurn, 2 J µm /,,tornm impleta, hyphis a,-cc,,dcutihu, ;,. sr,mmot1 cotaidio vc/111 

arp,mdice,fi/ifor,,,es, kmga~, sqtatae, ,ubl1ya/i,.,,,, ve/1,ya/i.,aee,,"""t~s, "o""""'<l"""' 
>emd vd bi, didwlum",:; w11iJi., ""I"~ .,,1 525 µ,n /,mg,., w,p,., >1m11m ,.,u,m,a/11,n; 
iirp,,rtc"{'ica/i:i,acpci,,jkw,m,atn,m, 1,micam11cosacorrspic1Ul, J>"llidcbrn1111Mvel 

bmnne,a , · ""'" '""'· T OMORPHOSJS fJnOfa . 

l!OI.OTYPF.- UN ITEI) STATES. l'loriJa: Collier Co., N11 n E•, on racbides of dead 
le"'"'' of Sabal p,,lmmo (Walter) Lode! . ex Schult ., (Arecaaa~). Xl.23.2007, coll 
G.DclgaJo(BPl8798llA) 

ETYMOLOGY- Latin, muitifo,gd/au,, "'forring to the multiple tiliform appendages of1he 
oon idia. 

Anamorphic fungi, hyphomycetes. Co1.0N1Es on natural substratum effuse, 
bruwn, hairy. MYCEU UM pn:domimmLly immersed in the substrate, composed 
of branched, septate, smooth -walled, pale brown to brown hyphae, 1-2.5 µm 
wide. STROMATA none. CoNrn1orHORES macronematous, mononematous, 
single or sometimes aggregated in groups of 2-4 , simple, erect , straight or 
slightly flexuous, transversely striate, irregularly verruculose or smooth toward 
lht: base, thick-walled, cylindrirnl, scplalc, dark brown or blackish brown, 
up to 115 µm long, 6- 8 µm wide, 7-1 5 µm wide at the swollen base, with up 
to four successi\'e, regenerati\"e percurrent proliferati ons. CoNJDIOGENo us 
CELLS monoblastic, integrated, terminal, cylindrical, light brown to brown, 
transversely striate, percurrent, truncate at the apex. CoNJDIAL sEcEss10N 
rhcx!l ly1ic. CoN1nr11 acrogcnous, solitary, ohdavale or ellipsoidal, ligh1 brown 
to brown, thin-walled, smooth, often wi th wrinkled walls, 56- 90 x 25- 45 
µm (excluding filaments), composed of a basal cell, 4-6 suprabasal cells, an 
ellipsoidal or obdavate main body, and up to 12 apical filiform appendages; 
basal cell cylindrical, truncate, light brown to brown, transversely striate, 5- 8 x 
5-7 µm, wi1h a distinct, usually truncate, rarely irregular hasal frill, up to 7 µm 
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F1os. 2- 13. K,,/amaro,po,w ,nr,/tift";j;~ll"t"· from holot)1>e (Bl'] 8798111\). 2-3. Young conidia 
showing incipicm fil~n1sm. 4- ':il. Conidia. 10- 13. Conidiophorcs,conidiogenous cells and conidi~. 

Sca le h.ars: 2- 3 • IS µrn; 4- 13 m 30 ~"'· 



236 ... Delgado 

long; suprabasal cells disposed side by side around the upper part of the basal 
cell, brown, smooth, 5-9 x 4- 6 µm; conidial body internally filled with a visible 
mass of subhyaline, septate, 2- 3 µm wide filaments, growing upv,rard from the 
inner portions of the supr.ibasal cells at the boltom of the conidia, elongating 
and protruding apically or subapically as divergent filiform, septate, subhyaline 
or hyaline, sometimes l-2 times dichotomously branched appendages, up to 
525 µm long, tapering to I µm at the apex; apical, protrusion region usually 
swollen, darker and surrounded by a light brown to brown, mucilaginous sheath 
extending 10 the proximal parts of lhe appendages. T F. 1.F.O M 0 11n1 unknown. 

Discussion 

Kilfomilrospom is a genus of anamorphic, dcmatiaceous hyphomycetes with 
a unique combination of conidiogencsis, internal conidial organization and 
morphological features. ' lhe conidia arc obclavate or ellipsoidal in shape, with 
thin, smooth, light brown to brown. often wrinkled walls, especially in well 
developed, older .:onidia, probably as a consequence of desiccation. 'They arc 
internally filled with a visible massofsubhyaline, septate, 2- 3 µm wide filaments, 
which arise from the inner parts of 4 to 6 brown suprabasal cells disposed 
side by side around the upper portion of a cylindrical, transversely striate, 
light brown to brown, truncate basal cell. 'The inner filaments grow upward, 
elongating and filling the inner space of the conidium, often with terminal 
cells slightly swollen :md rounded. They protrude more or less synchronously 
through the conidial apex as a bundle of long, filiform, septate, subhyaline or 
hyaline, divergent, 1-2 times dichotomously branched appendages. 'The apical 
area around the protrusion is usually darker and surrounded by a light brown 
to brown, mucilaginous sheath, often giving a swollen appearance to the apex. 
Occasionally, the fihunen1s also protrude subapicall}', not as a bundle but 
individually or in groups of2-3 filaments. Once the filaments elongate outside 
the conidial wall, the mucilage extends and remains surrounding the proximal 
parts of the appendages, showing several discontinuities, gaps or bubbles once 
dry. The overall conidial morphology recalls the aspect of a minute squid, hence 
tlu: name ufthe fungus Kr1/amam.~1iom. 

The conidia arc born monoblastically on cylindrical, percurrcnt and 
transversely striate oonidiogenous cells. ·This peculiar wall ornamentation is 
present also in the conidial basal cells and the upper conidiophore cells, and 
is apparently related with the rhexolytic break of the wall of the subtending 
cell of the coniJium. A less pigmented, annular dehiscencc wne is dis.::crniblc 
below the basal ccll delimiting septum. The transverse striations may serve as 
dchiscence lines where the circumscissile fr.icturc of the lateral walls is more 
likely to evenly occur, usually a short distance below the basal cell delimiting 
septum and within the dehiscence zone. As a result, the conidiogcnous cell 
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becomes empty and open-ended, and the detachedconidium bears a cylindrical, 
truncate, and striate frill up to 7 µm long, which remains attached to the basal 
cell of the conidia. Conidiophore proliferation and subsequent conidiogenous 
cell delimitation occur then similarly as described for Endopl1ragmie/fo 
B. Sutton (Holubovi-Jechovi 1986, Hughes 1979) and Rliexoacrodicrys W.A. 
Baker & Morgan-Jones (Baker et al. 2002). Up to four successive, percurrent, 
and striate in appcaran.::e proliferations were seen in a single conidiophorc, 
sometimes with a dark remnant of wall at the apex. l lowever, after a percurrrnt 
prulift::ratiun enu:rges thrnugh the emply, non viable conidiogenous cell, 
two secondary septa are apparently laid down on the new proliferation, one 
delimiting the new conidiogenous cell and the other delimiting the basal cell 
of the next detached conidium. llaker et al. (2002) noticed a similar septation 
pattern following regenerative growth in fl.. aect,1. Consequently, the conidium 
hasal cell is more or less already established a1 the early stages of conidium 
dc\'clopment, showing already transversely striations. Two or three short, 
incipient filaments are recognizable within the conidium initial, sometimes 
with a very thin septum in one of them. Suprabasal cells likely originate from 
the lower cell of each of these incipient filaments. 

Among the genera of anamorphic fungi hitherto known, the monotypic 
genus Megacapir11h1 (Chen & Tuan 1993) closely resembles Ktilamarospora 
in conidial morphology. Me1:act1pit11lo 11i/lost1 also possesses obdavate or 
ellipsoidal, pigmented conidia crowned with several densely packed, hairy, 
branched or unbranched. septate. apical appendages up to 556 µm long. 'Jhe 
original description did not mention an existing internal structure originating 
the appendages, not even in early stages uf cunidial ontogeny, but the apical 
outer wall cracks open at a certain point of conidial development, apparently 
peeling-off easily, and the filiform appendages emerge from the conidial 
apex (Chen & Tzcan 1993). Unfortunately, I was unabk to examine the type 
material to confirm the presence of such an internal structure, probably 
present and overlooked as a result of 1hc opaque, dark brown or hlack outer 
conidial wall. However, Megt1ct1pitula and Kt1fomarospor11 are not considered 
congeneric here because they differ in certain essential features. Megt1capit11/a 
has micronematous or semi-macronematous, simple or branched, smooth, 
roughened, or verrucose conidiophorcs, with determinate, not percurrent, 
terminal hut also lateral or occasionally in1crcalary conidiogcnous cells. 
Conidia are muriform when mature, often with a reticulate wall when young, 
and secede schizolytically. The apical, long, filiform appendages present in both 
fungi, in addition to the mucilaginous sheath surrounding the conidial apex in 
Kalt1maro5pom, arc a rare combination offeatures among hyphomycetes. ·They 
arc prohably involved in the secure attachment of the conidia to the ~ubstrate 
after release and dispersal (Jones 2006). 
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The genus Piric1mdilium HoL-Jech. (Holubov{i-Jechova 1988) possesses 
an internal conidial organization more or less similar to Kalam11rospora. 
'They both share in common the presence of conidia with an internal mass 
of hyalinc and septate filaments arising from the inner surface uf the basal 
part of the conidia and filling their internal space once enlarging. The two 
genera, however, considerably differ in conidiophore, conidial morphology, 
and conidiogcncsis. Conidiophorcs in /!iricaudilium arc microncmatous or 
semi-macronematous, sometimes consisting only of monotretic, spherical or 
suhsphcrical, lcrrninal or inlcrcahHy cnnidiugcnous cells, wi1h an apic<1I pore 
surrounded by a dist inct dark scar. The conidia arc turbinate or irregular in 
shape, ranging from obconical, spherical or subspherical to ovoid, finely rough, 
vcrrucosc to spinulosc around the base, with up to 10 pale brown. thick-walled, 
slightly fkxuous or curved setiforrn appendages arising from distinct lobes and 
up to 120 µrn long. The in1crnal filamen1s arc hranchcd, apparently forming a 
network, and do not protrude outwards the conidial wall as in KaliimMospora, 
but instead end in short superficial appendages or fill the inner space of the 
longer sctiform appendages. Holubo\/ll-Jechov.i (1988) noted that filaments 
in Piriamdilium were visible after long-term exposure to lactophrnol cotton 
blue stain but were not colored in cotton blue. In Kalamamspora, however, 
filaments were mostly visible in younger, thinner-walled, developing conidia 
but also in older, even moderately wrinkled spores, which had been exposed to 
stain. Holubov.i-Jechov.i also considered these inner filaments were involved in 
the stabilization of the conidial morphology. which apparently occurs also in 
Kahimarospom, but stated that the filaments cells probably had a reproductive 
character .is microcunidia or were part uf a synanamurph, which [ was unable 
to verify in Kalamarospora. Future ultrastructural studies may be necessary to 
clarify the origin and role of these inner filaments in both fungi . 

' lhe propagulcs or sckrotia of the basidiomycetous anamorph Ake11omyces 
G. Arnaud ex D. Hornby ([lornby 1984, Voglmayr & Krisai-Greilhubcr 
1997), with a complex inkrnal and external slruc1u rc, arc also superficially 
comparable to K11/11marospom. They are dark brown, ellipsoidal -lenticular 
or obdavate among other shapes, with a tightly interwoven mass of internal, 
hyaline, thin-walled, much branched hyphae, l.8- 3.7 µm wide. 'Jhe presence 
of hyphae bearing clamp-connections at the septa and its position within the 
Hwidiomywfa, however. clearly separates Akenomyce., from K,1lumf!m,pm,1. 
Moreover, the sderotia originate from sclerotial initials made up of tightly 
interwoven hyphae, and the walls arc formed by a one-celled layer of dark, 
thick-walled, parallel hyphac interrupted by tubercles. They arc loosely and 
externally enclosed by upwardly growing, curved or sinuatc, hyaline hyphae 
densely incrustcd with needle-shaped crystals. Although originally collected 
in a terrestrial environment, the complex sderotial structure suggests an 
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adaptation of Akeuomyces to the aero-aquatic niche (Voglmayr & Krisai 
Grcilhubcr 1997). 

Some species of Cerarospordk1 1 !Ohn. with cheiroid conidia superficially 
resemble K11fom11rospvm in conidial morphology and conidivgenesis. ·fhis is 
one of the three types of conidial morphology currently recognized within the 
genus. The presence of two to sixteen branches or arms arising from a basal cell 
and more or less closely packed in a hand-shaped appearance charactcri1.cd this 
group of species (Castafieda 1985, Castafieda et al. \996b, l lughes 1952, 1971, 
Kuthuhulhccn & Nawawi 1991 a, Luslrati 1980, 1'.falsushima 1981, 1993,Sinclair 
ct al. 1987, Wu & Zhuang, 2005, Zhang ct al. 2009). Ceratosporella disricl111 
Kuthub. & Nawawi, C compncrn R.E Castaneda ct al. and C. ffogellifera Matsush. 
bear the most similarity to K. multiflagdlata, particularly in having monoblastic, 
pcrcurrent conidiogcncsis and compact conidia with the apical cdl of each arm 
forming a scptale, slender appendage, surrounded hy a mucilaginous sheath as 
in the case of C compt,cta. They differ from Kalamtirospora, however, in having 
branched conidia which schizolytically secede from the conidiogcnous cells 
and lack an internal conidial structure. 

Another group of species within the genus Aeudoncrodic1r5 W.A. Baker 
& Morgan-Jones with appcndiculatc conidia (Baker & Morgan-JonL'S 2003, 
Somrithipol & Jones 2003) show also a slight resemblance with Kalamt!rospora. 
Ae11doacrodictys nppendirnfott1 (M.B. Ellis) WA. Baker & Morgan -Jones, 
P. comiculat11, P. eickeri (Morgan-Jones) W.A. Baker & Morgan-Jones, and/~ 
viridesceus (B. Sutton & Alcorn) W.A. !:laker & Morgan-Jones possess eonidia 
with a distinctly protuberant basal cell delimited by a transverse septum and 
somewhat hyph.ie-likc, clustered or nol, septate appendages. These appendages, 
however, arc fewer in number and shorter in length compared with those in 
Kalt1mt1ro5pora, the longest reaching up to 56 µm long in P. 11ppe11diwla/11. ·fhcy 
arc not originated as a result of an internal conidial structure, and occasionally 
break or collapse at the thin-walled tip giving a truncate aspect. The conidia 
also differ in shape, r,mging from suhglohose lo broadly pyriform, turbinate 
or somewhat irregularly shaped, secede schizol)1kally and bear numerous 
septa arranged in an oblique fashion. ·fhe chciroid, ellipsoidal conidia of 
P. dimorphosporn Somrith. & E.B.G. Jones (Somrithipol & Jones 2003) arc 
reminiscent of those of C compac1t1 discussed above, and a reexamination of 
the type sped men might he necessary lo confirm if they arc conspedfic. 

The monotypic genus Verncrnzomyces Mercado ct al. (Mercado ct al. 2002) 
also resembles Kt1lt1m11rospora in having monoblastic, integrated, terminal, 
cylindrical, pcrcurrcnt proliferating conidiogcnous cells and obclavatc, brown 
conidia similar in length. with a dark brown to black, cylindrical basal cell and 
a mucilaginous sheath at the apex. However, the conidia in Veracruzom)"eI 
arc muriform, rostratc, with a paler, l - 4-scptatc beak, seceding schizolytically 
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with difficult, without apical f1\ iform appendages or internal organization, 
and conidiophores often bear a lateral, pale brown, lageniform and septate 
protuberance which bend downwards. 

Additional new record~ from USA 

El/isembia britannica (R Stilton) W.P. Wu, in Wu & Zhuang, Fungal Diversity 
Research Series 15: 116,2005. F1Gs. 14- 15 

• Spmide,minmhrirmmiwmB.Su11on.inMinter,BuU. Br.m)'COI.Soc.20:87, l91M> 

Colonies effuse, hairy. Conidiophores cylindrical or subcylindrical, straight 
or slightly flexuous, smooth, 1-3 septa, brown, 22- 47 x 3-5 µm; base usually 
bulbous, 5- 6 µm wide. Conidiogenous cells integrated, terminal, brown, apex 
occasionally darkened, 2- 4 µm wide. Conidia narrowly obclavate, straight to 
curved, 5-18-distoscptate, suhhyaline to pale hmwn, smooth, up to 350 µm 
long, 4.5- 6 µm wide; basal cell conico-truncate, darkly pigmented, 2-2.5 µm 
wide at the base. 

Snc1M BN EXAMINHD: Florida . Collier Co., /\'aplc~ on rachidcs of dead lea,'<;!; of S.,1,,,1 

p,,lm~llo, Xl.23.2007. coll. G. Delgado [BPI 87981 lK). 

·fhis fungus was first described as Sporide$mium britmmicum on a dead cupulc 
of Pagus sylvatica L from the United Kingdom (Minter 1986). Later, Wu & 
Zhuang (2005) collected four specimens on rotten wood and dead branches of 
wrn,dy pla111s in China, .ind transferred i1 lo Elli~~mhia Suhrurn. on lhe basis of 
its distoseptate conidia and conidiophorcs with irregular or without percurrent 
proliferations. According to the original description, conidiophorcs arc 10- 25 
µm long, often proliferate percurrently, and no mention was made of dark 
pigmentation in the conidial basal cells. The Horida collection is closer to the 
Chinese specimens in conidial features and the presen.::e of non-proliferating 
.:onidiophores. The conidia, however, are considerabl>• longer compared to both 
the holotypc (up to 57.5 µm long) and the Chinese specimens (up to 130 µm 
long). Ma ct al. (2008) recently described two Ellisembia species from China 
that arc morphologically similar to the present specimen of E. brirmmica. 
E. artoc,1rpi Jian Ma & X.G. Zhang and E. sapii Jian Ma & X.G. Zhang arc 
charactnizcd by very long, obclavalc to long roslr.ite, pale brown conidia, up 
to 220 µm and 240 µm long respectively. They both differ, however, in having 
wider conidia without a darkened basal cell, the !alter with up to 23 distosepta . 
. Another fungus, Sporid.:smajom pe1msylv111riemi;; Batzer & Crous collected on 
fruit surface of apple in USA (Yang ct al. 2010), is also comparable with the 
Florida specimen in having very long, narrowly obdavah: to long obclavalc 
conidia up to 350 µm long, with darkly pigmented, obconical basal cells, but 
differs in its smooth to finely verruculosc, guttulate and euseptatc rather than 
distoseptatcconidia. 
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F,Gs. 14- 15. Ellisnnbia britam,ia, (BPI 879811A). 14. Conidiurn. 15. Cunidiophor~. 16- 17. 
&:,.,J~roJi.ty, wrn/c,.lata (BPI 880S21A). Conidiophores and conidia. 18- 19. Polytr<topl,o,,. 
rnkamla(BPl 880SJ9A). 18. Conidia. 19. Conidiophore with alt.achedconidium.20. Tripo,pori,m, 
v,:m,culo.<1,m(Bl'l8SOSl8B). O.,nidium.2 l -22.SporiJ.:smidl«si1..-.isjs(BPl880S20A).2l.Coni<lia 
22.Conidiopho1t,..,i lh attachedyoungconidium.Scalcbars:l4 • 20µm: lS - 22 o lOµrn. 

Polytrctoplwra calcarata Mcn.:a<lu, Acla Bot. Cubana 16: 3, 1983 FIGS. 18- 19 

• Spa,liwides cdam,t« (Mm:.ado) Mdni~ Nov. si,t. Niz. R;,,t. 28: 68, 1992. 

; P,.,,./,dmi111hu,i,u,i,..nm«lubu,jcumSubram. 8:Bha1. KavakalS:63. l989 (~ l987"]. 

Colonies effuse, hairy, brown. Conidiophorcs erect, straight or flexuous, 
unbranched hut sometimes sparingly branched, brown, paler towards the 
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apex, dark brown towards the base, up to 700 µm long, 5- 7 µm wide in the 
upper part, 6- 11 µm wide in the middle, 12- 17 µm wide at the base, up to 2 
regenerating pcrcurrcnt proliferations. Conidiogenous ,ells polytreti..::, terminal 
or inlcrcalary, cylindrical, rounded al the apex when terminal. Coni<lia 2-
celled, 24 -32 µm long; basal cell ellipsoidal to fusiform, brown, thick-walled, 
guttulate, often with a sl ightly darker band around the middle, 13-20 x 7-11 
µm, truncate at base; apical cell subhyalinc, conico-truncatc, 8-1 3 µm long, 3- 4 
µm wide at the base, tapering to 2 µmat the apex. 

s~~c1M ~" ~x.11 M11<rn: Florida, Collier Co .. i'/apb, on ~cg menu of dead lea,·es of Saha! 
palmmo.Xl.24.2007,coll.G.Delgado(BPI S805l9A) 

Polytretoplwra calcarata, the type species of the genus, is apparently pantropical 
in distribution. '!he fungus has been v.idely collected on Arecacem• and 
Pm1da11aceae in many tropical and subt ropical Asian countries, Australia, and 
the Pacific Island,;, as well as 1hc Seychelles (Kuthubuthecn & Na"~.iwi 1991h, 
Whitton ct al. 2001). In the Americas, it has been previously recorded several 
times from Cuba, the type locality (Mercado 1983, Hernandez & Mena 1995, 
Mercado et al. 1997), on decaying palm petioles from Peru (Matsushima 1993) 
and now for the first time from the subtropical United States. The J1lorida 
specimen has occasionally branched, longer conidiophorcs compared with the 
holotype from Cuba (conidiophorcssimplc, 150- 350 µm long), but is similar in 
conidiophore length, branching, and conidial d imensions to other specimens 
cited in the litcn:iture. The presence of a darker band of pigmentation around 
the middle of the basal cells of the conidia was originally reported by Whitton 
ct al. (2001) and was detc..::tcd in the present specimen. Kuthubuthecn & 
Nawawi (199lb) also rcporlcd a Selwospordlr, synanamorph in collections 
from Malaysia, but this feature was not observed. 

Pscudoacrodictys com iwlata (R.F. Castaik<la) \V.A. Baker & Morgan-Jun~-s, 
Mycotaxon85:378,2003. h as. 16- 17 
• Acrodi<:tyswmi,r,/aii, R.F.Qis1a~cda, ~u!cromyco1ina 

deCuba, H)l>homrccte,2:l. t9S5. 

Colonies effuse, hairy. Conidiophores solitary or in small groups, mostly 
unbranched or sparingly branched, ..::ylindrical, straight or slightly flexuous, 
smooth, brown to dark brown, 23 - 52 x 3- 5 µm, 6- 8 µm wide at base, with 
0-2 percurrent proliferations. Conidiogcnous cells monoblastic, integrated, 
terminal, cylindrical, pcrcurrcnt. Conidia subglobosc to globosc, rarely broadly 
pyriform, dictyoscptatc, smooth, brown, 17-28 x 14-30 f.1111, wi1h a distinct 
protuberant, conico-truncate basal ..::ell, 3- 6 x 1- 6 µm, and 0- 6 pale brown, 
horn-like, strongly curved, aseptate appendages, clustered or not, 6-19 x 2- 4 
µm. Conidial sc,ession schizolytic. 

S1•rc1 M liN EXAMIN~D: Florida, Collier Co., Napl~s, on rJchides of d,•ad lea,~ of Sabal 
pdmdlo,Xl.23.2007.coll.G. Delgado(BPIS8052 l/\) 
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Castaneda ( 1985) originally described this peculiar anamorph as Acrodictys 
comiculata from fallen leaves of unidentified l'oaceae in Cuba. Later, Baker & 
Morgan-Jones (2003) partly reformatted and amended the original description 
to accommodate it, along with six other formerly placed Acrodictys species, 
within the mirrowly delimited genus Psnidoacrvdiclys. Pseudo"crodictys 
comiculata is distinct by the presence of relatively small conidia, with short, 
horn-like, strongly curved appendages, often distally clustered at the apex. 
·fhe present collection is the second record of its occurrence worldwide. The 
Horida specimen is similar to the holotype in dimensions and morphology, 
but sometimes the conidial appendages were not apically clustered but 
segregated and laterally placed, especially in larger, broadly pyriform conidia. 
Conidiophores arc occasional ly branched, nften showing an irregular tear of 
the proximal peridinal wall, and conidia sometimes carried away a more or 
less short piece of conidiophore once released, a feature mentioned by Baker & 
Morgan-Jones (2003) and not related with rhexolytic secession. 

Sporidesmiclla si11c11 sis \V.P. Wu, in Wu & Zhuang, 
FungalDivcrsityRcscarchScrics 15: 176,2005 FIGs.21-22 

Colonies effuse, brown, hairy. Conidiophores cylindrical, straight or tlexuous, 
smooth. brown, paler toward the apex, up to 13 1 µm long. 3-5 µm wide, 6-lO 
!-Im widea1 base, with upto 7inconspicuousannellidicpcrcurrcnt proliferations. 
Conidia davate, 3-distoseptate, rarely 2 or 4, cell lumina reduced, pale 
olivaccous to pale brown, 18- 26 x 5- 7.5 µm; apex rounded, basal cell slightly 
darker, truncate, 1 !-Im wide al the base. 

SrF.c1"F.N~XA.,rNF.n:l'lorida.CollierC',n,N'aple.,.ondeAdlianastem,,Xl.24.2007.coll 
G.Oelgado(DPl880520A) 

Sporidesmielfo sinensis was recently described from dead twigs in China (Wu 
& Zhuang 2005). The original discussion did not include S. onmiopsis Yanna 
ct al., a morphologically similar species having also pcrcurrcnt proliferating 
conidiophon:s and 3-distoseptate, pale-colored, rounded at the apex, trun.;;ate 
at the base, clavatc conidia (Yanna ct al. 200 I). Sporidesmie/lo sinemis, however, 
has smaller (24-26 x 7.5-9 !,Im), also cuneiform, pale olivaccous to olivaceous 
brown conidia and inconspicuous, 1- 8 annellidic proliferations, while S. 
oraniopsis has pale brown, larger conidia (28- 40 x 8- IO µm), rarely with 4 to 5 
distose-pta, and wnspicuous, up to 18 per..:urrcnt proliferations at the apex. The 
Florid.i specimen agrees fairly well wi1h lhc hololype description of S. sin('llsis, 
but conidia arc narrower and rarely 2 or 1-distoscptate. 

Triposp orium verruculosum R.E Casta1't<.Cda. G<.Cnf & Guano. 
My,otaxon59:207,]996. FJG.io 

Colonies hairy, effuse. Conidiophores cylindrical, straight or slightly flexuous, 
smooth, brown, up to JOO !-Im long,4 - 6 !Jffi wide, basal cells dark brown,8- 10 
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µm wide. Conidiogenous cells monoblastic, integrated, terminal, cylindrical, 
occasionally with 1- 2 doliiform percurrcnt proliferat ions, slightly attenuated 

and trun..:atc at the apex. Conidia stauriform, composed of a brown, ob..:onical 
or cylindrical basal cell, 4- 8 x 4.5- 6 µm, ad.irk brown, vcrrucosc supr.ibasal 
cell, 4-6 x 5-8 pm, and 2-4 divergent, verruculose, brown arms, 3-5-septate, 

11-28 µm long, 7-9 µm wide at base, paler toward the apex and frequently 
ending in a rounded drop of mucilage, 3.5- 5 µm d iam. 

Sl'ECl"E'-UA.,mrnn:Florida , CollierCo. , N"aples,onrdchidesofcleaclleavesofSal,,il 
J1«lm~11u,Xl.23.2007.coll.G. Delgado(BPl880518B). 

Triposporium verrurnlosum morphologically resembles T. elegm1s Corda the 
type species oft he genus (Ellis 1971, Wu & Zhuang 2005), hut differs in having 

verruculose, smaller ..:onidial arms. The fungus was origin.illy described on 
rotten fallen leaf of Lmm1s sp. from Canary Islands (Castaneda et al. 1996a). 
A second specimen collected on dead leaf of Que rem ilex L. from New Zealand 
is deposited in PDD (NZl;UNGI 2010). '!he Horida collection has shorter 

wnidiophores ..:ompared with the holotype (120-260 µm long). 
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Abstr;icl - A new •p~cie• C. u:mlyliuiwla, isototed from Cordyliue f,,.tico,a, is 
characlcri,e<l by rnorphologiGII and molt,cular charac lcrs. Th~ Spt'Cie, wou ld 
previously have been considered as a memlx:r of the 0,//etotriclmm slorosporioides 
complex. Combined 1ill gene analysis using ACT, GS. TUB2, ITS. CAL and GPDl-l 
shows lhat threeslr~ insofC. corilyliuicola cluslcn.'11 in ad illinctli n•:agcasasislcrclade 
\oC. kahawae.Other refercncetaxaemployed in theanaly,i, i11dudetwestrainsof 
C. asia,u,m, C. frr,ctiro/a, C. glo.1ru{'Mioides, C. ka!,awae, C. siameme, C. SJn1'M111lsii, 

and aulhcnlicslrn ins ofC. lw.-ii. This is the first rq,ort ofa Colietotrich11m spt,~ics 
causing di!.ease of Cordyli11e Jmtiws, in Thai ldnd. Pathogenicity testing using the 
stra insisola1cd from Cordylilie/mtfrruaand Euge11ia ja""ni,ashowcdthat1wos1rains 
isolatcdfrumJiffcrcnthosl,mayrc1>rcscnl JiJICrcnlpalholypc•. 

KeyworJs - leafspot,plantpa thogenic fungi,taxonom y 

Introduction 

Colletotriclwm is one of the most c.:onomically important pathogenic genera 
causing anthracnose of fruits and leaves, affecting a wide range of hosts in the 
tropics .inJ subtropics. (Frecm.in cl .ii. 1998, Hindurf 2000, D.imm cl .iL 2009, 
Hyde ct al. 2009a,b, Shivas & Yu 2009). Both agricultural crops and fruit trees 
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can be affected by Colletotriclmm anthrarnose, resulting in reduction in yield 
quantity or quality. Collerotriclmm species arc cosmopolitan with either multiple 
species occurring on a single host or a single species on multiple hosts (Cai cl 

.iL 2009, Crouch & Bcirn 2009, Hyde c1 al. 2009b). Fungus/hosl rel.ilionships 
are broad, imprecise and often overlapping. Collerorriclwm species can infect 
many hosts and may adapt to new environments (Sanders & Korsten 2003a), 
leading to serious cross infection problems in plant production. '[he study of 
pathogenic variability of Col/t1otriclwm species is therefore important and the 
un<lic:rs1an<l in!:lofthchost nmg,ic:ofaparticularpal\101:1,cnmayhclpincllicien1 
disease control and management (Whitelaw-Weckert et al. 2007). 

Artificial inoculation methods in vitro arc commonly used to test the 
pathogenicity of a fungal species, as it is easy to control environmental 
conditions. Common inoculation methods for pathogcnicity testing include 
drop inoculation and wound/drop inoculat ion (Cai et al. 2009, Kanchana
udomkan et al. 2004, Lin et al. 2002, Sharma et al. 2005, Than et al. 2008a). 

Colletotric/111111 J:loeo~porioides sensu lato has previously been listed as 
causing disease of a very wide range of fruits and infecting leaves of many hosts 
in 'Thailand (and Laos) (Ratanachcrdchai ct al. 2007, Than et al. 2008b, Yang 
et al. 2009). lhis species has recently been epitypified with a living strain that 
has been sequenced with scqum,e data deposited in GenBank (Cannon et al. 
2008). lhis has enabled researchers to compare their isolates of Colletotricl111m 
with the C. gloeosporioidesepitype. This has resulted in the descripti on of sever.:il 
new species in the C. gloeo~porioides species complex (l'rihastuti ct al. 2009, 
Yang et al. 2009). With the introduction of several new species it is important 
lo establish whether they arc host -specific or have a wide host range, as this will 
have important implication in disease control and management. The objective 
of this paper is to introduce a new Colletotriclwm species causing leaf disease 
of Cordyli11e fruticorn in Laos and ' l hailand. Jt is characterized morphologically 
and phylogenetically in this paper and its abil ity to infect several hosts is 
established. 

Material and methods 

Isolation and morphological examination 
The methods ofisolation used by Cai et al (2009), Prihastuti et al. (2009) and Yang ct 

al. (2009) were followed. Two strains ofColletotrid mm were isolated from anthr:acnose 
of infected lcavcsnfCirdy/inefmticorn fmm a garden in Chiang Mai. ·rh~ibnd and one 
from kitV.:S of ros.: apple in a gank:n in Vicnliitne. Laos. lhc growth ralc w·.1s mnsurcJ 
for 7-day old colonies on l'DA. Hcrbarium material is deposited in Ml'LU while cxtypc 
cultures arc deposited at .\.1.l'LUCC and BIOTEC Culture Collection (BCC), with some 
duplkatc 51rains deposited in China G(,ncral Microbial Culture Collection (CGMCC) 
undcrmatcrialtransfcragrecment7/2551. 
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DNA extraction 
Isolates were grown on PDA and incubated at 27'C for 7 days. Genomic DNA was 

extracted by using a Biospin Fungus Genomic DNA Extraction Kit (BioFlux) according 
to the manufacturer's protocol. Quality and quantity of DNA were estimated visually by 
stainingwithethidiumbromideon l%agarosegclelcctrophoresis 

PCR amplifica tion and DNA sequencing 
Partial actin (ACT), ~-tubulin (TUl32), calmodtliin (CAL), glutamine synthetasc: 

(GS), glycc:rald,hyd,-3-phosphate dchydrogcnase (GPDII) genes and the complete 
rDNA-ITS (ITS) region from three strains were amplified by PCR react ions. The primers, 
reaction system and thermo cydes were the same as used by Prihas\uti ct al. (2009) 

PCR products were wrified by staining with cthidium bromide on 1% agarosc 
electrophoresis. PCR products were then pLirified using the GFX l'CR Purification 
Kit (27-9602-01; Amersham Biosciences) according to the manufacturer's protocol. 
Sequencing was carried out at the SinoGenoMax Company Limited, Beijing. 

Phylogenetic analyses 
s~'(Jllem;c:s ofCnlktntridwm isolalc:s(T~ 111 .E 1) from different hosls were alignc:d wilh 

ClustalX (TI10111pi;on ct al. 1997) and oplimi,.ed manually lo allow maximum alignment 
and maximum sequence similarity. Gaps were treated as missing data. Phylogenetic 
analysiswascarric:doutbasc:donthealigncddatasc:tbyPAUP"4.0blO(Swofford2000). 
Ambiguously aligned regions were exduded from all analyses. Trees were inferred using 
the heurist ic search option with TBR branch swapping and 1000 random sequence 
additions. Max\rces were unlimited, branches of zero length were collap\.Cd, and all 
mult ipleparsimonioustreesweresaved. Oescriplivetreestatisticssuchastreclength 
[TL], consistency index [Cl ]. retention index [RI], rescaled consistency index [RC], 
homoplasy index [H[I, and log likelihood [-In L] (HKY model) were calculated for 
trees generated under different optimality criteria. Kishino-Hascgawa tests (Kishino & 

Ha\.Cgawa 1989) were performed in order to determine whether trees were significantly 
different. Clade stability of the trt.>c resulting from maximum parsimony analysis was 
asse!'.~cd hy hontstrap analysis with IOOO repli-:atcs, each wi1h 10 replicates of random 
sl<:mwisc addition of \axa (Fclscnstcin 1985). Trees were figured in TrecVicw (Page: 
1996) 

lhc modc:l of evolution was estimated by tising Mrmodcltc:st 2.2 (Nylander 2004). 
Posterior probabilities (PP) (Rannala & Yang 1996, Zhaxybayeva & Gogarlen 2002) 
were determined by Markov Chain Monte Carlo sampling (BMCMC) in Mr Bayes 3.0b4 
(Huclscnbcck & Ronquist 200 l). Six simultaneous Markov-:hains were run for 1.000,000 
gcnl'ralionsandtreeswere sampled every 100 generations (resulting in 10,000 total 
trees). lhefirst2000\ret.'S, which represented theburn-inphaseoftheanalyses,were 
discardedandtheremaining8000\rccswereuscdfor-:akulatingposteriorprobabilities 
(PP) inthemajorityrulcconsen~ustree. 

Pathogenicily te li.ting 
lhc proto.:ol followed the methods outlined hy Cai cl al. (2009) and Yang cl al. 

(2009), modified as follows. Pathogenkity testing uscJ one isolate from Cunly/ine 
fwtico511 and one from Eugrniu juvanica. Each was inoculated onto three fruits of -:hilli 
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(Capsicum sp.), guava (l'sfrlim11 gm1java), mango (Maug,fera iru/ica) , papaya (Carica 
papaya), orange (Citms sp.). and rose apple (Eugmiajawmica) and onto three dcta-:hcd 
leavesofCordyliuefrn1icosa. lnrnbationdurationwasdcpendcntonthenaturcoflcsion 
developmentandanthra-:nosesymptomsweres-:orcdasa 1- or-. 

Fl GU RE I. Co!letotridmm wrdyli,riwla (from BCC 38872. holot)'('C) (A, B) symptoms on Cordyli,re 
fmtiw,;,,. (C) upper and lower view of cultures on PDA after 7 days growth; (D. E,F) appressoria; 
(G, l) conidia; (H) conidia j!;ermina1ion (Bars: D I • lO µm) 

Results 

Taxonomy 

Co/letotric/111111 cordr lin icofa Phoulivong. L. Cai & K.D. Hyde, sp. nov. F1GURE I 
MvcoBMn::518577 

Cvl011iaec,..,;a11re, po,1 7 dies iu PDA .ul ire 75 mm dia,n. Co11i.liog,""'"P'0</1,ce11tia iu 
,u-uvo,{is, 10,h,,/ru,i. Conidia 11- 20 x ·J- 51,m, u11iul/r,/ara,., hyali11<u, ~yli11,lrici, laeviaad 
apiumohr1,.<e. Appres..,,.-;a/3- /J..Sx7.2- 7.J1,m,hn11rnea""larm·hnm",."·i"eg11/arirer 
ov,:,jdcavd cka ..... ti 

lloLOTYI'~: Thailand, Chiang Mai Province, San Sai District, Maejo ViUage, on Cordy/inc 
jrulirow. (L) A. Che,·. (Agavuc...-«:). JS M~rd1 2009, Sinhis.,k Phuulivung. MFLU\O 
0289; cxtypc li,· ing culture MFUCC 090551, BCC 38872 and CGMCC 

EnMuWGY:lkfnringlulht'h<>'llgcnusCordyli11e. 

Colonies on PDA attaining 75 mm diam. in 7 days at 27'C, growth rate 10.8- 11.6 
mmhfay (mean= l 1.2, n = 5), white, sparse, wilh grcy-ornnge visible conidlal 
masses and with floccose aerial mycelia in centre, reverse slightly greenish. 
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F1c;L'H2.Anlhrnc11U>Ksyrnplo111U110,,,Jyli11.:/ruJiw""7 Jay,aftcrinoculalion. 

Sclcrotia absent. Setae absent. Conidiophores congrcgative, straight or 
geniculate, produced in the acen'Uli. Conidia 11-20 x 4-5 µm (mean = 15.37 

± 0.6 x 4.5 ± 0.56, n = 30), one-cclkd, hyalinc, cylindrical with round ends, 
smooth -walled, gut1ulate . .Spore gcrmina1ion on PDA mostly observed near the 
apex of the conidia, sometimes from the centre. Appressoria in slide culture 
13- 13.1 x 7.2- 7.3 µm (mean = 13.20 ± 0.94 x 7.25 ± 0.61, n = JO), mostly 
formed from conidia, brown to dark brown, variable in shape including ovoid, 
clavatc or slightly irregular, often becoming complex with age. 

TELEOMORPH - not produced in culture. 

KNOWN DrsTRIBUTION - 'Thai land and Laos. 

ADDI TIO>,;AL SPECJMs~·· ExA.\11>,;ED: L AOS, Vientiane, Pakngum District, Don-J1gae11g 
Village,unroseapplefruil(Eug.:11fojawmical.arn.(Myrluua,:)).26Sepkmber2007, 
Sitthisack Phoulivo11g, MFLU!O 0290. living culture MFLU 09 0636, IFRD 2149, 
BCCJ::1864, CGMCC 3. J 4 J 99. Tll A ILASD , Chiang Rai. Doi Tung, on Co,tlyliue fmricos,, , 
Nuireung Pdrinn. MFLU\O 0291 , li,·ing cullurcs MFLU 100132, CGMCC 3.14200 

Phylogenetic study 
'The dataset of six combined genes comprised 2506 characters after alignment, of 
which 545 characters were parsimony informative (21 .7%). 'fhe KH lest showed 
that the two trees inferred from parsimonious analysis were not significantly 
different. One of the most parsimonious trees (TL ""' 1377, Cl ""' 0.895, RI = 0.881, 
RC .. 0.798, HI .. 0.105) generated from dataset of six combined gene regions is 
shown in 1:1GURE 3 'The phylogramsinferred from single genes ACI', GS, TUB2, 
ITS, CAI. and GPDH show similar topology as that from combined datasets 
but with much lower statistical support for branches (results not shown). In the 
phylogenetic tree, three strains of C. cordyli11icola clustered in a distinct lineage 
and appeared as a sister clade to C. klll1mw1e ( I 00% bootstrnp and posterior 
probability). Other reference taxa employed in the analysis include type strains 
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100 COlllfOVIC""meon1yllf'IJCOl,BCC»ll1l 0 

81 Co/Mf<>-lwmconlyll-CRDP~l 

Cd/it!Otrl<:humcordyN'*9'•BCC-

OO ~-lr,,.,_IMl3'1l351e• 

~l<Jlnc/><Nflk .... <tWNIMl319'16° 

F1mJJ1.~ .>. Maximum pa~imony phylogram .1howi ng phylngenetic rdationships among isolates of 
CollefotrirJu,m wrdy/i11ico!a and closely rela1cd taxa based on combined ,\CT, TlJill, CA L. GS, 

ITS. and GPDH sequences. Data were analysed with random addition sequence, unweighted 

parsimony, and lrealing gaps as missing data . Values abovc lhc hranchcs ar~ pa~imony 
lxx>tstrap(cqualorabo\'e 50%). ·[hickcnedbranchesreprescntsignificantBayesianposterior 
probabilities (equal or abo,ac 95%). The tree is rooted w,th Coiletotridu,mfakatr,m. • indica1es 

>cqucnc~s from lYJl~ •Jlccimcns 

of C. simmo11dsii, C. asfr11111m, C. frucricola, C. 1:loeosporioides, C. ktilwwae, 
C.sfr1me11seandauthenticstrainsofC. lwrii. 

Pathogenici1y 1es1ing 
Two isolates of C. cordylinicofo were tested for their pathogenicity and 

potential for cross infection. In inoculation tests, the strain isolated from 
Cordyli11ttfrutiww infected Cordy/i11efrntico.'<1 leavcs (J:1GURE 2.) and papaya 
fruit but did not infect the other fruits tested. ·fhe C. cordyli11ico/a isolate from 
rose apple infected rose apple as well as citrus, chilli , guava, mango and papaya 
fruits but not Cordyli11e frutico5a leaves. The qualitative comparison of symptom 
development on different hosts is shown in TA llLE 2. 
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fAu1.i;2,Pathogenici tyandpotcntialof cross infectionofColl~101ridmmcordyli.iico/a 
onarangc ofhosts. 

Jnfe<lion on 
---------~ ir,oculotedka"'• 

of C. fr~r i<:0><1 

Discussion 

Colletorric/111mcordy/i11es l'ollacci (from Italy) is theonlyspeciesofCo/lerorrich11m 
described from UJrdy/i,re (C. i11di1,isa). Conidial sizes were not provided in the 
prutuloguc (Pullacci 1899: 44; SaccarJu & SyJow 1899: 10 17) anJ thc namc has 
not recently been used (Hyde ct al. 2009b). It is impossible to establish whether 
our collections have any relationship to the type ofC. cordy!ines, as there arc no 
living extype cultures and it is presently impossible to isolate DNA from such 
an old type specimen. It is. therefore, prudent to introduce our collections as a 
ncwspcciL"S. 

Collerorric/111m cordylinicofo is morphologically similar to several species 
in the C. gloeosporioides complex. Species in this complex arc difficult to 
differentiate based solely on morphology. Phylogenetic analysis using ITS 
sequences could not confidently resolve its systematic placement but showed 
that th is fungus is well duskred in the C. gloeosporioide.1 complex (details not 
shown). A multi-locus phylogeny based polyphasic approach was therefore 
employed to infer intcrspccific relationships in this group of fungi (Cai ct al. 
2009). In the six-gene combined phylogeny, the species relat ionships arc well 
defined with all the major clades supported by parsimony bootstrap support 
and Bayesian posterior probabilities (FIGURE 3). The conidial morphology of 
C. cordyli11icolll is simil.ir to th .il of C. sfrimense. However, C. cordyli11icok1 can 
be distinguished from this species by its apprcssoria, which arc irregular in 
shape (FIGURE J). ln the phylogenetic tree, C. cordyli11icofo docs not group with 
C. siamense, but clusters as a sister clade to C. kalwwae (FIGURE 3). Although 
similar in conidial morphology, C. cordy/i11icola can be differentiated from 
C. koltm,·,ie by its sign ific.intly ]urger uppn:ssoriu (13- 13.4 x 7.2- 7.3 vs 4.5- 10 
x 1- 7 1-1m) and smaller conidia. This is the first report of Colletotriclmm species 
causing anthracnosc on Cordyline fmticosa in Thailand. 

Identification of species within the C. gloeosporioides complex has been a 
difficult issue as these species arc morphologically very similar (Bailey & Jcger 
1992, Sultun 1992). Morpholog,y of coniJia and uppre~sori<1, colony churncters, 
host association,growth rate, and biochemical datashou Id be used in conj unction 
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with a multilocus phylogeny to identify a Colletotricl111m species accurotely 
(Cai ct al. 2009; Prihastuti ct al. 2009). In th is study, a phylogcnctically wcll
defined lineage is associated with distinct morphologkal and other phenotypic 
ch:m1ctcrs. It is therefore given species rnnk and described as a new sp<.xies. 

The strain ofC. cordylinicola isolated from rose apple failed to infect Cordyline 
fmticosa, while that from Cordyline fruticosn failed to infect rose apple. In 
morphology, the two strnins are essentially similar except the one from rose 
apple produced conidia that are slightly acute at one end, while the conidia in 
the strain from Cordylilwfrnticos,i are rounded at holh cw.L,-.1l1e s1rnins are, 
however, shown to be related based on multigene phylogenetic analysis with 
100% support (FIGURE 3) . ·fhe strain from rose apple infected more fruits than 
that from Cordyline frn ticosa. '!his find ing supports the statement of Johnston 
(2000) that ~there arc no general rules concerning host relationships within 
Colletolridmm ... the group so recogni1.ed cannot he assumed genetically 
equivalent, even when appearing to be biologically similar". It will be interesting 
to establish whether these strains represent two pathotypes in nature (Bailey & 
Jeger 1992). Pathogenicity may be affected by several environmental factors 
such as variety and condition of the fruit, humidity and temperature, and 
the concen1ration or inoculum (Simmonds 1965, Freeman ct al. 1998). 1l1c 
result reported here may not accurately retlcct the true virulence potential. 
Future research should attempt to determine the pathogenicity of these strains 
according to natural infections rather than artificial inoculations. On the other 
hand. if more phenotypic divergence of these two strains could be identified 
following further collections or study, the systematic relationship between the 
two str.iins may ni:ed a ri: -cvaluation. 
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Al>st racl A new •pccics of Dactyldla was found during a continuing surv.,y of 
anamorphicfungiinlropicalaros ofl'ujianprovince,China.Thenew spe.:ies, Dac1ylella 
yoo11i,..:wasfoundon l0011iu juJ,,.mica. I1isdeK ribcd, illustratcdand comparedwith 
dosdyrdJ1cdtaxa. 

Kc)·worJs - hyphomyC<c lt's,laxo nomy 

Introduction 

·n ic genus n aclyld/11 was cslahlishcJ by C.rcwc (ISM) wi1h n. miwtla Grove as 
the type species. Dtictylella is characterized as KSaprophytk. Vegetative hyphae 
creeping, sparse. Conidiophores erect, simple, septate or non-septate, smooth, 
hyalinc. Conidia born singly at the apex of conidiophore, ellipsoidal or fusoid 
or cylindrical, one-celled at first, later 2- to many-septate, hyaline". These 
characters separate D,1c1ylella from several similar genera, viz. Ar//,ro/JO/rys 
Corda, Dac1ylt1ria Sacc., Mo11(1crospori11m Oudem, Bracl1yplroris Juan Chen ct al, 
Drechsleromyces Sub ram., Monncrosporie/ln Subram., Gt111~lioplm1..:mfl Subram., 
and Lflctydina Subram. (Subramanian l 963, 1977; Chen et al. 2007a). 

D11ctyldla is extremely heterogeneous, and many species arc predatory on 
microanimals. Some arc oospore or nematode-egg parasites while o thers arc 
saprobic on deciduous sts>ms or wood (Cht'n d al. 2007b) . Worldwide, morr 
than JOO species have been validly described, of which 28 species have been 
described from China. 

Fungi were collected on dead branches or rotten wood from tropical forest in 
Fujian province of China during 2009. Among the collections an undescribcd 
species of Dtictylella was fou nd. The type specimen is ,kpusilcd in HSAUP 
(Hcrbarium of the Department of Plant Pathology, Shandong Agricultural 
University) with isotypc in HMAS (Mycological Herbarium, Institute of 
Microbiology, Chinese Academy of Sciences). 

·eorrespondinga, ,1hor 
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Fm. ,. Dactyldla yoa11iae. A- D. Ornid iophorcs wi th co,1idia . E. Conidia 

Taxonomic description 

Dactylella yoaniae Y.D. Zhang& X.G. Zhang, sp. n ov. 

Mn:0BANKMB5 11l743 

Co/oniaei11mbs!rato ,ratum/iejjU,ac, pal!idelm1tmcac. Myuli11rn l,yali11is, hyplrnc 
mrnas,,e, pallide brmmeae, septa/a, 3- 4 I"" cra55i, rornpositr,rn. Co11idiop/,ora ex api.e 
lalnib11:,'111e 1,yplum,rn u,iuu,./a . .:,«la. ,irn/,licia vd ,arnif1<:ala. it.......Zu,a/a, 1- 4-,eptala, 
II 7i1,rnlot1x_a,3 41,rnfotaadP<lsirn,2 Jw11/,.1«Mapkc. C<midiasi11x_11/«i11'1pi<:e 
ronMioplwrioriw,daJwiformi,veldavma,hta<irnmrora,/wlohlasriro,pallidehnmueae, 
termiua/«5,laevia. 2-4-,eptata, pra«ip"e 3,eptata,/8- 34x 3- 5.S w11 

Hol.OTYPF.: on dead branch<'Sof Yoama jap,mica Maxim. (Or.:l,idaua.:), l.ongjingshan , 
Fujid ll Pru,·inc~. Ch illd. Aug. 1 l. 2009. Y.D. ZlldllJ!. HSAUP H3l53 (isotyyc HMAS 
144867) 

f.TYM010<1Y:in reforence10 thehostgenu,. y,,.mia. 
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Colonies on the natural substratum, effuse, pale brown. Mycclium hyahne, 
hyphae lkxuous and composed of branched, pale brown, septate, 3- 4 µm thick. 
Conidiophores terminally and laterally on the hyphac. erect, simple or with 
several branches, colourless, 1- 4-seplate, 11 - 77 µm tall, 3- 4 µm wide al lhe 
base, gradually tapering upward to 2-3 pm at the tip. Conidia fanned singly 
at the apex of the conidiophorcs and on short branches, fusiform to davate, 
truncate at the base, holoblastic, pale brown, smooth-walled, 2- 4-septatc, 
mainly 3 septate, 18-31 x 3-5.5 µm, median cells brown, the basal and apical 
cel l bccominggrndually paler. 

lhe fungus is placed in the genus Daclylella based on its conidial shape and 
the muhiseptatc. single coniJia. 'The .:oniJia of n. yoaui,ie resemble th.,sc of 
D. amm1dii (Yadav 1960), D.lieprameres (Drechsler 1943), and D. cltivara (Gao 
ct al. 1995) in having a similar conidial shape and conidiophorc branches. 
However, the conidia of U. yom1/lle arc smaller than those of U. t1r111mdii (54 -
(69) - 88 x 4.5- (7) - IO µm) and D. /1ep1<1meres [(33 - 42)- 55 x 7.5- (8.5) - 9 µm)J. 
In D. heptaml!re.~ the conidia are 3-6-septate (mainly 6-scptatc) .:ompared to 
the 2- 4-septate (mainly 3-septate) conidia of D. yoani(le. Daclylella c/awita has 
broader (4-(6)-8 µm) conidia, mainly 3-5-scptate. In addition, in D. yom,iae 
the conidial basal and apical cells gradually become paler, which differs from 
other three species. 
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Abst racl - A new species, Ga/ere/la nigaieU<i<, from southwestern Nigeri~ is 
dc.cribeJ. It is charactcriicd bya strongly pli cate, dry, y,:Uowish to orange brown 
pilcus,whitish,·cil onpilcusandstipcbasc,whitcandpubcsccnlstipc, thick· wallcd, 
most lr 1lanened spores , tibiiform to lageniform che ilocyst idia , and presence of 
hymcnophysa lidc• (recorded for the first time in the gcnusGalndla). Black and white 
photogrophsof basidioma1a and microsropiceleme,usaccom panythedescrip1ion. 
G. nig~ri1msis i, rompa r.ed to relat.ed spe,:ie, and a worldwide diagnostic key to the 

gcnusG<1lndl<1ispro,,ided. 

Key words - &uidiomyroia, biodi,wsity, BolbitW,-a~, mrrobiola, taxonomy 

Introduction 

'fhe third author conducted a field research of Nigerian mycobiota during 
the rainy season from June to August 2008. Among collected samples, we 
discovered a new species of G,,lerelfo that we describe here. Galerelfo Earle is a 
small genus of the family Bolbiriaceae Singer with five already known and well 
documented species: G.fibrillom Hauskn., G. floriformis lfauskn., G. microplwes 
(Berk. & Broome) Pegler, G. pliwtelfo (Peck) Singer, and G. pliwtdloides Sarwal 
& Locq. (sec Sarwal & Locquin 1983, Hausknccht & Contu 2003) . Galere/111 
co11oceplwla (Bull. : Fr.) Bon is considered a doubtful species by I [ausknecht 
& Contu (2003) beca use of unclear inlcrpret.ilion and the 1.ick of a hololype 
and recent material. Gt1/erella species are saprotrophs, growing mostl}' on soil, 
but also on decaying twigs or wood. All species arc rare (recorded onl}' once 
or twice except G. pficatella). 'Jhey arc distributed throughout tropical and/or 
subtropical zone (including Mediterranean area), while G. p/icatdla also occurs 
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in areas with a continental climate. Morphologically, Galerelfo is characterized 
by a hymeniform pileipellis, rusty brown spore print, mainly dry and strikingly 
plicate-sulcatc pikus (as in many Coprim1s species), and by the absence of 
kcythiform cystidia (Hornk 1968, Singer 1986, Hausknecht & Conlu 2003). 
Although most authors consider Ga/ere/la an independent genus (Horak 1968, 
2005, Moser l 983, Pegler J 986, Singer 1986, Bon 1992, Hausknecht & Con tu 
2003), some authors include Ga/ere/la in Conocybe fayod s.L (Watling 1982, as 
a subgenus) or Pho/iolina foyod (Arnolds 2005). In order to better understand 
the phyl,,g,endic n:lalionships ht:twct:n Goladfo and rclal<!d genera, molecular 
analyses are required. 

Materials and methods 

"The holotype description is based on one collection containing seven 
basidiomata, which were photographed in the field. Color codes in the 
macroscopic description (given in brackets) arc cited according to Kornerup 
& Wanscher (1981). Microscopic features were observed using a light 
microscope (brightficld and phase contrast) with magnification up to 1500x 
and photographed with a digital camera. Description and photographs of 
microscopic characters were made from rehydrated dried specimens mounted 
in 2.5% potassium hydroxide (KOH) solution. Basidiospore color was also 
observed in 11,0 and JO% NII.Oii. Basidiosporc measurements were made 
from the mounts ofhimellae and based on calibrnted digillll photogrnphs: only 
mature spores (determined by color and appearance) were measured.. The 
width of germ-pore was measured as inner distance between spore walls at 
the spore apex. A total number of 120 randomly selected basidiospores from 
two mature basidiomata were measured (60 in frontal view, 60 in side view). 
Spore measurements are giwn as: (min.) stat. min. - .iv. - s1.il. max. (ma.ix), 
where Hmin.~ = minimum (lowest measured \'alue), "stat. min." = statistical 
minimum (arithmetic average minus two times standard deviation), "av:' = 
arithmetic average, "stat. ma'<:' = statistical maximum (arithmetic average plus 
two times standard deviation), "max." = maximum (highest measured value) . 
.SianJarJ deviations (SD) of spore leng,th, hrea<llh • .inJ widlh an: also given. 
The length/breadth ratio of spores (frontal view) is given as the "Qf" \'a]ue 
(min. - av. - max.) and length/width ratio of spores (side view) is given as the 
"l.)s" \'alue (min. - av. - max.). Holotype and accompanied data are deposited 
at the Croatian National Fungarium in Zagreb (CNF). 

The term hymenophysalides is used according to Clemen,;:on (1997, 
2004) for sterile, short, turgescent cells that surround the basidia (present in 
hymcnium of some ARariwles), also called pscudoparaphyscs, brachycystidia, 
brachybasidioks, or pavement cells. Comparison of G. 11igerie11sis with similar 
taxa and the diagnostic key of Ga/ere/la species arc based on the descriptions 
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FIGS L- 2. Bu idioma1aofGalerellumserfensi,ins1!u.Bars ,, S mrn. 

and illustn1tions in the following literature: Horak 1968, Sarwal & Locquin 
1983, Pegler 1986, Thomas ct al. 2001, Horak & Hausknccht 2002, Arnolds 
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& liausknecht 2003 , H:rnsknccht & Contu 2003, liausknccht ct al. 2001, 
Hausknecht 2009. 

Taxonomy 

Ga/ere/la 11igerie11 sis TkalCec, MCS iC & Ccrkcz, sp. nov. f 1GS J - 10 

MYcOBANKMB5 18311 

J>iler,, 14- 17 mm latus, w,lde plictztu,, ,ica,s, p,zllukflavido·hrwme11, vel 011rontiv· 

hnm11<'«<. V-,/,.,n prae.<,m.~ jifomeutmum, alhict111$. /,amellae a11g1<<It a,J,.atae, 
Jem,gitzcac. Stipe, 26-32 x l - 1.5 mm,p,,hes.:em, ,.11,,,,. Spome(6.9-)7.3-8.8- IOA(- I0.7) 
x (5.1 - )5.3-6.1-6.8(-6.JJ) x (4.5- )-1.6-5.3-6./J(-<>.1) 1,m, pltru""l"" /-,11/ifonn~!, crasu 
/utJicatae,in KOHferrugitJeae. flyme1,apl,ysalidtspraese11tes,cJ,eiloc:ystidia(15 - )30--05 
x8- J.l(- 17)µm,tihii(ormia,-dfu,:,miformia,pilrocystidiaetca11/ocystidiapraeM11tia, 

jihulaeah,mda11tes. 

ETYMOLOGY:1he,pecie, i,namcdaf1cr Nigcria, thecountryoforigin. 

l·lornTYPE: NIGE RIA, ONDO STATE: l l km ~W of Ala1re, 7" ]9'28" N, 5"7'3 [» E, alt 
400m.25ful2008,leg.M.Ce,k~z(C'S"F 1{5859). 

PlLEUS 11 - 17 mm broad, broadly ellipsoid to oblong at first, later obtusely 
con ica l with a small papi lla. pale rcllowish brown 10 light orange brown , wi1h 
darker, orange brown (6C8) to dark reddish brown (SES, 9E8, 9F8) center, not 
hygrophanous, surface dull, dry, strongly plicate-suk ate up to 3/4 of the radius. 
VE11. white or whitish, only in some places light brown, densely fib rillosc and 
covering the whole basidioma at first , in maturi ty remains at the center of the 
pilcus as small patches and usuallr at the base of the st ipc as a small volva-like 
remnants. LAMELLAE narrowly adnalc, ralhc:r crow<lc<l (L = ca. 32, 1 = 0-3), 
broad (up to 2 mm), very thin, white at first, later pale to rusty brown, with 
paler to concolorous, slightly floccu\ose edge. SnrE 26- 32 x 1- 1.5 mm, in the 
lower part gradually thickening to the base (up to 3 mm wide), white to pale 
cream, entirely densely pubescent, weakly striate lengthwise, d ry, fistulosc. 
CuNTEXT very thin, whitish in slipc, brownish in pilc:us when moist and whitish 
on drying. SMELL and TASTE not recorded. SPORE PRINT rusty brown. 

BASI DIOSPORES [ 120/2/l] (6.9- )7.3-8.8- 10.4( - J0.7) X (5. l - )5.3- 6.1-6.8( - 6.9) 
x (4.5-)4.6-5.3-6.0(-6.2) µm, SD = 0.76 x 0.37 x 0.35, Qr= 1.29-1.44- 1.7 1, 
Q, • 1.51 - 1.69- 2.02, variable in size and shape, ellipsoid, slightly angular 
to subhexagonal, ovoid, limonifor m or suhamygdaliform in frontal view, 
ellipsoid, ohlong or amygdali fo rm in side view, mostly flattened, th io:k-walled 
(0.6- 0.9 µm ), wi th central to slightly eccentric, ± truncate, 0.6- 1.4 µm wide 
germ-pore, rusty brown in KOH and NH ,O H, yellow brown in H

1
0, non

amyloid and non-dcxtrinoid. Bi\SIDIA 18- 23 x 8- 11 µm, 4-spored, clavatc, 
hyalinc, thin-walled, surrounded by 3- 5 hymcnophysalidcs. BAsm101.Es 
narrowly davatc to clavatc. liYMF.NOPHYSAl.lDES 16-40 x 11 - 22(-30) µm, 
subglobose, sphacropedunculate, ellipsoid or broadly davate, hyalinc, well 
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Fins 3- 10. G,,lerdla 11igerie,IM,. 3. Spores. 4. Bu idium (phase rontras1 ). 5. Cheilocys1idia (phase 
contrast). 6. Hymenophysalidesand basidia (phase contrast). 7. Pileipcllis near margin of the 
pileus(phasecontras1). 8. Pileipellis near Cl'nter ofthe pileus (phasecontra~t ).9. Piloocysl id ium. 
l0.C.ulocystid ia .Bars:3.6- 8 • l0f1m; 4 • S f1m: S,9.l0 m20µm. 

developed in mature basidiomata. LA M ELLAR EDGE almost sterile (basidia 
Vt'TY f<lrt') . CHE lLUCYSTJL)IA (25-)30-65 x 8- 14 (- 17) µm, libii fo rm (± 50%) 

with subcapitatc to capitatc apex 5- 11 µm broad or lageniform with 3- 5 µm 
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wide neck, less ofien conical, thin-walled to slightly thkk-walkd (s0.5 µm), 
hyalinc. PLEUROCYSTIDIA absent. HYMENOPI-IORAL TRAMA made of much 
branched, mostly strongly and irregularly inflated hyphae, hyaline, thin-walled 
to lhick-walled (s0.8 µm), 1- 20(- 32) µm wide. PJLEll'ELLJS a hymcniderm, al 
the center of the pile us physalo-palisadodcrm, regularly formed only in young 
basidiomata, clements mainly broadly to narrowly davate, less often ellipsoid, 
obovoid, subcylindrical or narrowly utriform, 9- 50( - 63) x 3.5- 12( - 18) µm, 
thin-walled, subhyaline. Yellowish brown intracellular pigment present in 
th e suhpellis and the upper part of pileal lr.ima. Pn.EOCYSTlDIA scatlcred, 
lageniform with very long neck to filiform, hyaline, thin-walled, 50-250 x 6- l 7 
µm, upper part 3- 5 µm broad. STlPlTIPELLIS a cutis, made of parallel, thin
walled, hyaline, 2-10 µm wide hyphae. CAULOCYSTIDIA very variable in size 
and shape, 10- 330 x 3-15 µm , mostly filiform or lageniform (ofkn with very 
long neck), hut also 1ihiiforrn, suhcylindri.::al, clava1c, ellipsoid or irregularly 
shaped, sometimes with horizontally elongated base, thin-walled, hyaline. VEIL 
made of elongated, occasionally branched, thin-walled, hyaline, 1.5-4( - 6.5) 
µm wide hyphae. CLAMP CONNECTIONS abundant in all tissues. 

HABITAT - Gregarious, lignicolous, on a very rotten stump at the edge of a 
heavily disturbed secondary tropical forest (with ·nreobroma cacao, Mma sp., 
f;foei.~s11i11ee11.1i.~). 

DISTRIBUTION - Known only from the type locality in Nigeria. 

l{EMARKS - Galerc/11111igerfrnsis is characterized by a strongly plicate-sukate, 
completely dry, pale yellowish brown to light orange brown pileus with a 
darker center, whitish veil on pileus and stipe base, white and pubescent stipe, 
thick-walled, mostly flattened and often somewhat angular basidiosporcs, 
tibiifonn to lageniform chcilocystidia, and presence of hymcnophysalidcs. 
Hitherto, hymenophysalides have been recorded only in the genera Bolbirius 
Pr., Conocybe, Copri,ms Pers. s.l., and Le11cocopriims Pat. (ClCmern;:on 2004). 
Although our new spedes share this d1aradcr with all flolhi1i11., and some 
Co11ocybe species, we placed our ta'lon in the genus Ga/ere/la on the basis of 
its strongly plicate-sukatc and completely dry pileus, well developed universal 
veil, and the absence ofkcythiform cystidia. Bolbitius species have viscid piki 
and lack universal veils, while Co11ocybe species ha\'c smooth or rugulosc pi lei, 
le..:ythiform cystidia, and lack universal veils. On the other hand, the prescn..:e 
of a delicate universal veil that covers the entire pilcus in young stages was 
recorded by lfausknccht & Contu (2003) in three other G(1/erella species 
(G.fibrillosa, G. floriformis, and G. plirntdfo). 

Ga/ere/la 11igerie11sis can be easily differentiated from other species in 
the genus by the presence of hyrnenophysalides and abundant tibiifor111 
cheilocystidia (lacking in other Galere/111 species). Pl,o/iotina sulwt11 Arnolds 
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& Hauskn. has until recently been mis taken for G. plicatella by European 
and probably Asian authors due to its pilcus that var ies from weakly striate 
to irregularly plicatc-sulcatc (Arnolds & l lausknccht 2003, I lausknccht 2009. 
Hauskni:cht cl al. 2009). Plwlioti1m rnlwta lacks hymcnophysalides, tibiiform 
chcilocystidia, and a vei l. 'The most important differences among world species 
of Gtilerelfo arc presented in a diagnostic key. 

Key to the world species of Go/ere/lo 

I. Chcilo'Ystidiaabscnt 

1. Chcilocystidiaprcscnt,wdldiffcrcntiatcd,andabundant 

2. Spores 11 - 16.5 x 7- 10 µm. with germ-pore. thkk-walled .. G.pliu,tdfoidcs 

2. Spores 7-11 x 3.5-4 µm. without germ-pore, thin-walled ......... G.ftoriformis 

3. Hymenophysalides present and well developed in mature basidiomata , 
,hcilocystidiatibiiformandlagcniform(inapproximatclycqual proportion) 

....... ... ......... ..... ...... ........................ G.,1igericnsis 
3. Hymenophysalides absent, ,heilo,ystidia not tibii form (mostly lageniform, 

onlysometimeswithslightlybroadenedapex) 

4. Cheilocyst idia "35 f'ID long, pileus whitish G. microplmcs 

4.Cheilo,ystidia.:50(-65)fimlong,pilcuspalcyello,vish- toorange-or 
reddish -brown 

5. Sporcs thin - tu slightly thkk-wallcd. d1cilocyslidia 6--11(- 16.5) µm brnad 
....... ... ......... ..... ...... ........................ . G.pUcutella 

5.Sporcsdistinctlythick-wallcd,cheilocystidia I0- 20fimhroad .. G.fibril/o.,a 
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Studies of Exobasidium new to China: 
E. rhododendri-siderophylfi sp. nov. and E. spfendidum 
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,\l>sl ract- A new species, Exoh,15ii/ir,m rh<><hkudri·5itkropl1ylli causing leaf 
hn>erlrophyonRl,oJode,rdrou.sMuopl,yllum,isdcs.:r ibedand•newChinese...,cord, 
Exoh.,idi"m ,plendi,l11m on Vaa:mi11m fr,.gil~. are reported from Yurman Pf'O\•ince, 
China. l11e new ,pi,cies i, charadcri,cd by symptom,. numbt,r of,tcrigmala, and 

,horti-:crm tubc,. Molccular,e<jucnccanalyscsof22E.>.vb,,,;d;.,mspocics rc\'Cal that 
phylogc11dic relationships within Embasidi,.,n cor1tspond !o the hOJil plants and 
synw10,m. 

Kc)' worJs- 1:'.,"00<>,idivmyare,, molcculM analysis, taxonom)' 

A ncwspccicsof bxob11sidiumon Rlwdode11dro11 sidero/ilsyllum wascolkctcdfrom 
Yunnan Province. ·The host plant belongs to the subfamily Rlwdodwdroideae: 
of Eriw~eae. llu: Erobt1.,idi11m species is parasitk on young leaves an<l frui1, 
causing hypertrophy. The diseased leaf is almost wholly hypertrophied, pale 
yellow, and 2-3.3 cm long, 0.5-1 .8 cm wide, and 2.5 mm thick; when mature, 
the underside is covered with a white hymenium. A transverse section of a 
diseased leaf shows a differentiation between the palisade and mesophyll 
cells, hut it is not clear. The diseased fruit is entirely hypertrophied, 1.8 x 1.3 
cm, and also covered with white hymenium when mature. 'The new species 
- characterized by the described symptoms, possession of 3-7 sterigmata, and 
short germ tubes - is described as: 

Exobasidi11111 rllododc11dri-sidcropl1yl/i Zhen Ying Li & L Guo, sp. no\'. 
MvcoBM<1::MB518.j11 FIGS. 1- 4 

Hym~nio,m l1y{>Of'l1yl/11m. Basidia hyali,ra, cyli,ulrica vel davala, 5 - 9 ;,m Iara, termiuaiifrr 
3- 7 staigmatib,., 5- 6(- 7) x 1- 1.5(- 1.8) I'"' praedita. Basidiosporae ~llipsoidea.: vd 

·corresponding author 



272 ... Li&Guo 

F1v. l. Linedrawingsoffu."OO<uidirm, rl,odo,fo,dri· siderop/,yl/;on Rlwdode11drot1 ,ideropl1yll11m 
(HMAS 1!13121. holot)'p<'). A. B.u idia, sterigmata and b.isid ico;pores . II. Genninating 
hasidiospore, . 

davatae. i,.terdurn cutvae,(12- )IJ- 1.5(- 18. .5)x J-4 1un,l1ya/i.,ae.leve.,. primoamtfouae, 

dei11heplatae. 

TYP E: On Rhododu,Jro,a ,;,/erop!,yl/r,m Franch. (Eriw(ea.,), Yunnan, Ln(Juan, a lt. 2520 
m. l. Vl l.2006. 2.Y. Li & L. Guo 339, llM /\S 183424 (holotn,c). 

Hymcnium hypophyllous. lfasidia hyaline, cylindrical o r davatc, 5-9 µm 
diam., with 3- 7 sterigmata. Sterigmata conical, 5- 6(- 7) x 1- 1.5(- 1.8) µm. 
Basi<liospurcs cllipsui<lal or clavalc, uc.:asiunally curved, (12-)13- 15(- 18.5) x 
3- 4 µm , hyaline, smooth, at first continuous, then I-septate. 

Colonies on potato dext rose agar (PDA) grew slowly, to a maximum 8 
mm diameter after 21 days incubation at 25°C. "lhc colony was pale yellow, 
composed of conidia. Conidia bacilliform, 5- 7.5 x 1-2 µm. 

ADDI TIO,.AL SPF.CUIE "S ICXAMJ,-;i;o: On Rhodode,ulro11 siMropl,yllum Franch . 
(F.riam,ae). Yunnan: l.u(Juan , alt. lSlD m. l.Vll.l006, Z .Y. l.i & L Guo 3311, HM/\S 
183429 (para!)l)C): Z.Y. Li & L Guo 336, l [M AS 183428 (para t)'pc) . On Rlwd0<let,dro11 
/alsie11eme Franch.(fri,,.,;:roe). Yunnan:Luquan,a l1 . 2S30m, l.Vll.2006,Z.Y.Li& L 
(i uo 329HMAS 11l.'l4.F(parntn ><') 

REMARKS: ,Vlorphologically, f:.xo/Jai idium rlwdodeudri (fockcl) C.E. Crnmer 
(Nannfcldt 198 1) on Rliodode11dro11 fe rr11gi11eum L has similarly sized 

Fins. 2- 4. E.>.vha,id;,..., rl,odod,mdri·sideroplrylli on Rlwdodendrot• sideropiiyllum (HMAS 183424, 
holotype) . 2. Colony on PDA . 3. Bosidium, sterigmata rnd bo,id iospores ••""'"by L~ . 4. Ba,id ia 
and sterigrna la a~ St'tn by SEM. fi<_;s. 5- 7. E:mha5idium sple,uiidum on 1,aa;;,.;,,mfragile (HMAS 
183436). 5. Symploms.6. Basid ia,stcrigma ta and basidiosporcsas >e m by SEM. 7. Basid iu m and 
,icrigmatoasseenbyLM 
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basidiosporcs (12- 15 x 2.5- 1 µm) but differs from E. rl10dodendri-sidcro/i/iyl/i 
in that it causes galls. 

Exohosidillm 3p/nrdid11m, discoveri:d in Yunm111 Province, is a new Chinese 
record. It is parasitic on V<ic.:iniumfwgile, causing leaf spots, usually l(- 2) on 
each leaf. "fhe upper side of the diseased parts is slightly concave and red to 
pale red, and the underside becomes covered with white hymenium during 
maturation. The leaf spots can be 3.5-5.5 mm in diam. Transverse sections of 
the diseased le.ir show cle.ir difTerentia1ion ,,rthe palisade ,md rnesophyll cells. 
"There is no hypertrophy and hyperplasia of plant cells. 

Exobusidimu splendidmu Nannf., Symli. Rot . Upsal. 23(2): 58, 1981 . 

S1·cc11>rnN EXAMINED On Va.;ci11im11fraxilc Franch. (Erica.::cac), Yunnan: Yangbi , 
Shallgjie, Mop~ndi, alt. 2350 m, 14.IX.2005, Z.Y. Li , L Guo & N. Liu J 17. HMAS 
183436. 

Hymcnium hypophyllous, white. Basidia hyaline. cylindrical,4 - 8 µm, with 2- 4 
stcrigmata. Stcrigmata conical, 3-5 x 1- 2 µm . Basidinsporcs cylindrical, davatc 
or obovoid, often curved, (7- )9- 14(-16) x 3- 4.2(- 5) µm, hyalinc, smooth, at 
first continuous, then 1- 3-septatc. 

f1G. 8. Line drawings of faoba,idi"m ,pb,didr,m on Vac.ci11i11,11frasilc (HMAS 183436). 
A. Bosidia, sterignw~ and basidiospores. B. Germi nating ba,idiospores . 
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·Thirty-three species of Exobnsidillm have been reported in China (Sawada 1922, 
Teng 1963, Tai 1979, Guo ct al. 1991, Zang 1996, Li & Guo 2006a,b, 2008a,b, 
2009a,b), including the two species recorded in th is paper. 

for phylogenet ic analyses, the p.irthil nrDNA- LSU (LSU) and ITSl -5.8S
ITS2 (ITS) genes were sequenced (White ct al. 1990). Thirty-one sequences 
of '13 isolates (22 species) (Tt.BLE l), including 11 sequences ( l I species) 
downloaded from Genbank, were used. Seventeen isolates (1 1 species) were 
collected by the authors. All strains collected by the authors were deposited in 
Ch ina Gene ml Microbiological Collection Cent er (CGMCC) (Ti\BLE 1), an<lall 
sequences generated in this study were submitted to GenBank. Two Entyloma 
species were used as outgroup. 

TABLE I. Materials used in analysis of the nrDNA- LSU and nrDNA-ITS rDNA 
sequences 

E bisp~rum , .. rsroa E,,.g"'}""~ 
var. gI.,br~ 

fruit& J.af C.faronic., 
hyp<rlroph}· 

Inf spots H,\ !AS 
173409 

Ec,-l<ndro'f'Orum leaf spots .. , 
F. c)'/;ndro.y,orum , .. rspois ll..p11khrwm 

E.cJlindro,porum' 1 .. rspo1, .. , 
E,.,,,,,.,• ..... C.okifem 

Efo1mAAmun,· ..... R,le4l>'~yi !!MAS 
183418 

F.formo,,mum• ga ll, 

Egradk' ,,, C.oldfe"' H.\!AS 

i.,h.rrtroph}' 1-10210 
Egn,,.;Z.,• C.<kifera 

Egrl'dlt 
i.~rrtroph}' 

c.: .. ""'<JI'" 
E~k 

i.h.rrtroph}' c.,,,,,,,.,, .. ., 
hyp<rtrophy 

E!nron;plcwwn, kafspots 

E 'nronp"Mum leaf spots \~~it:!,"°'"' 
v:u. pu~<>e<n> 

Ejl,pvnicum' kafJ.:foun& R/>«ldu um 

F.faponicum• 
1e~T' 11

""h)· 

le~r;.,~:!ht 
17546? 

Eji,por,icum' R~ 
hyp<Mroph)' 

Eji,por,icun,· leofdefonn& ,,, 
hyp<rtroph}' 
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TABLE I. concluded 

E)"pon1eMm ka!dc!orm& 
hyp<rtrophy 

£j,,poni<M"! 
kafdeform& 

i.":r::::!h1 
Ej,.ponkum hyp<Urophy 

P.kunmin&<n«• k•f<J"'1' 

kafopots 

P.miJ"h,; k•fsrot• 

P.miJ'1bei :~~~-" E nol><J·an"lnst J:rr~ 
EnokJ~""'""' -rn kaf,pol> 

:~~;:." 
Epcnla<purium broom&kof 

,:~~-
Epcn1a,poriu1t1 broorn &kaf 

Epkri,J;,. 
spots 

uvalfo/j,ie kafopots .... ... 
"'' £rhodoJen'1ri· .. , 

sidm,phJlli' hyp<nrophy 

Erhododandri- .. , 
sidtrophylli• hyp<rlrophy 

P. rhododan,iri· 
sidaophJ/11• hyp<rlmphy 

kaf <p<>to 

kafsrot• 

EJ-mhinagat kafspots 

£yr,,i,ina~ kafspot• 

&<ry{on"'fi«>•i« 

Enty{on"'ficario< 

Enry{on"'1;..,,,.;.,,, 

&,ry{on"'~"arioU: 

R.sp 

R.obtusum 
vor. btn,pjtri 

l.=lifoiia 

R. hyu,:<Mn~ 

/l..ob1usum1·u. 
kou:mpj.:ri 

11..oor ...... m,·ar. 
ka,:n,pferi 

/1.e,.ficaria 

/1.a.ficaria 

u..,,ria~uig,,ri, 

Linaria~uig,,ri, 

• ,,ro!Jtcto<landsequtr,:ottlby tbeouthors. 

HKUs 
r,5454 

173147 
HMAS 

E06il2769 

C.~C.,{'."'llia,_ E. ~ E>,obasi:Jium, Eu. ~ E,.b.,1'}Qidc,. l. • ly,;ni.i, //. .~ Jlh<x.hkndron. II<,, • /1.anu,.,..lu~ 

Two sequence sets, both independently and combined, were analy-£Cd 
fo llowing the Minimum Evolution method (ME) (Rzhetsky & Nci 1992). As 
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all the /I.IE tn:cs derived from the independent and combined ITS and LSU 
sequence analyses share similar topologies structure and main dades, only 
the M.E tree based on the combined ITS and LSU analysis is shown (FTG. 9) .. 

'" 

11 .. 

·---· I f.lot--101-..,,,u..,••8 

1DO E.1ot--ll\1 . .s,....._,• 

...... 
Fw. 9. ME tree OOscd o,i 1n~lysi~ of nrDN,\-ITS/nrDNA-LSl.i SC<.jUCOCCi. lhc numbers on the 

branche,indiC"Jle boots1r~p1·alue.,,following1he SO')l, n1.1jori tyrule. · : coUe<tedandseqL1ellCed 
by the au thors; E. - I:.wb..sidium. B~r t)'ll<!' rorreJpond to 1he dilferent,ymplorn,, i.e. leaf ,pots 
(al - a4). leafhypert roph)•(a- o(:i).gall s(a7- a8).;ndwitches"broorn(a9) 
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"fhc combined tree is the most parsimonious following the 50% bootstrap 
majority-rule. 

Two major cl a des (A-B) arc identified in the ME tree: clade A consists of only 
lhe species p.irasitic on Ericoce11e, while cl.ide B contains species on llieflceae. 
Clade A includes three subclades: Al on Rlwdodmdroideae (Rhododendron) , 

A2 on Vo cci11ioide11e, and A3 on Andromedoidene. A I encompa.sscs nine small 
clades, including species causing different symptoms - al - a4 causing leaf 
spots, a5-a6 leafhypcrtrophy, a7-a8 galls, and a9 witches' broom . 

Results ,,flhc m,,lccul.ir .nmlyscs inc.lic.i tc 11ml lhc phylogc11c1 ic rcl.ili,,nships 
within Exobnsidium correspond to the host plants and symptoms. Host 
associations and symptoms should be regarded as important characteristics for 
morphological ident ification. 
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Introduction 

"fhe importance of pyrenomycetous fungi in ecosystems as decomposer 
organisms cannot be overestimated, but many issues relating to their taxonomy, 
ecological preferences, and geographical patterns remain unclear on a global 
scale. 

J\fany pyr,:nomycdous fungi arc rcstri.:kd to particular hosts, and this 
association suggests that each species follows the distribution of its substrates, 
at least within uniform climatic zones, such as the cold tcmpen1te, warm 
temperate, or tropica l zones. Indeed, there arc circumpolar. circum-borcal. and 
pan-tropical pyrcnomyccte species, which some might consider to represent 
the primary distribution pallt'rns for these funi;i. More limited and peculiar 
patterns have been not discussed or even suspected. As a result. although the 
Asian mycobiotas arc not similar to the European mycobiota, my.:ologists often 
have applied European names to morphologically similar Asian fungi because 
they assume that fungi arc widely distributed. 
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This paper discusses one biogeogrophical pattern that is usually termed the 
Grayan (Petersen & Hughes 2007) or Graysian (Tulloss 2005) disjunction in 
mywlogical literature. A number of plants and animals restricted to eastern 
North America where remnanls of the ancient Terliary flora persist can .ilso 
occur in similar fragments of that flora in eastern Asia. Such a distribution, 
known as the famous 'J\sa Gray disjunction,M has been reported for species 
of fungi, primarily macrofungi (Hongo & Yokoyama 1978, Zang 1986, Wu & 
Mueller 1997, Yang 2000, Mueller et al. 2001) or lichenized fungi (Culberson 
1972, Dey 1976, Wei & Biaw,v 1991). An examirmlion ,,fthe bi,,ge,,graphical 
patterns of pyrcnomycctous fungi, which have not been considered previous!>•, 
reveals a number of examples of Grayan distribution. 

Materials and methods 
The specimens mentioned in this study were collected hy the senior author 

over many years throughout eastern Russia and the eastern United States. The 
basic map was taken from the web site hllp:l{commons.wikimedia.org and 
modified with our data. Photographs of ascomata were obtained using a Nikon 
D10xdigitalcamera. 

Non-vicariance pattern 

Among the pyrcnomycctous fungi arc two species groups that demonstrate 
a Gr.iyan distribution- those lhal occur in easlern Asia and e.istcrn Nor1h 
America and those that display a vicariance pattern. Examples oft he first group 
arc Fmccl1iaea ca/list a (Berk. & M.A. Curtis) Sacc. (PIG. I), ~Diatrypella informisM 
Ellis & Evcrh. (F1G. 2), Gmphostroma platystoma (.Schwein.) Piroz. (FIG. 3), 
and possibly Nitschki.1jlorid,111a J1itzp. (Vasilyeva ct al. 20IO). Gmphostroma 
pl,ityslomo occurs 011 dead bnmches of many kinds of trees, suggesting a wide 
distribution, but the fungus displays an affinity for eastern Asia and eastern 
North America. Similarly Ditlrrype alboprninosti (Schwein.) Cooke is found 
only in these two widely separated areas (P1G.1); it has a broad tree host range in 
eastern North America (Rappaz 1987) but occurs only on /lt1dus rll'i11m Mill. in 
eas1ern Russia. This is nol lhe only example of an apparen1 suhs1rnt<.: preference 
displayed by pyrcnomycctous or loculoascomycetous fungi in eastern Russia. 

As another example, Byssosplweri11 rl,odomplwla (Berk.) Cooke, occurs 
in eastern Russia only on M11ackia amurcnsis Rupr., /llrdlode11dro11 11m11rense 
Rupr., and P. s11clmlimmse (E Schmidt) Sarg., whereas in North America this 
species is known mostly on Populu.~ spp. and Robi,r/11 pseudoacacia L. (Barr 
1990). Both Pop11lm and Robinia arc present in eastern Russia, yet they 
apparently never serve as hosts to Bysso~plweria rlwdomplwla. Mt111ckia and 
Robinia arc both members of the F11baceae, unlike the more distantly related 
P/iellode11dro11 (U11tace(le) and Pop11/ris (S(l/iwceae). The preference of the same 



Pyr<:i)()mycele5:lhcGrar~ndisjune1iun ... 283 

F,c.. l. Approximate hiogeographical dlstrihu1ion of Fra,di ia~a ,111/ista. For l\onh America, 
Na,rnfeldt (l97S) cikd lhc Alal>ama. O ntario. Pemisylvania. and South Carolina Jocalitic• while 
1hewcstcrnnl06trecordthusfarfromArkansasissupportOObyVasil)"e,1)scoUection intheBuffalo 
Nationa l Ri,w; Connecticut, Mat)'land and Vi rginia arc omined. l.ocalitics in eastern Russia and 
South Korea arealsobasedonthctirstauthor"sown rolle<:tiom.Scalcbar - 0.75,nm 

species for different hosts in different regions remains inexplicable - unless 
they are not the same species. If further studies prove them to be different 
species, they would represent a vicariance pattern in the Grayan distribut ion, 
discussed below. 

A good example of G rayan disjundion is Nypoxyl,m sphaerio.,tomum, 
known earl ier from the USA (Georgia, Ohio, and Pcnnsykania; Miller 196 1) 
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Fm. 2. A1'Jlroxima1e biogeographical distrib ,n io n offiDiatrypdla infar.~i•"· Only 1wo loca lities a,... 
indicatedfor ea,ternRu,sia. ahlKrng hthisspecies i,rathcrcommo11ondcad bra nche,ofC<11pi,iu, 
cordata BJume311disa lso toundthroughoutthe Primorsky "l"erri tory, induding the Sikhote-Ainsky 
Nature R.-wrw, Kedro,·ap, Pad Biosphere Resen·e, U.ssuriysi,,)' l\ature Reser\-.,, 1he Vladi,-ostok 
vicinity. and near Anisimovka (Dislrict Shl;otovo). The ea,aern Nort h American locality is base.I 
on Ellis & Ew rhart"s North Ameri can Fungi l\'o. 2530 ("l)ia /rypella itafarmi, E. & E. n. sp. (TYrE), 
nn dead l,arpim,s, London, Cana da. Arr. 1890. /. IJearne.,"). Sale har "' I mm 

and recorded later from eastern Russia (P1G. 5). "]his species, which Ju & Rogers 
(1996) excluded from Hypoxylon (considering it to belong to Euepixylo11), is 
treated herein as Nem1mi11 splweriosloma. 

Some spe.::ies that display an apparent Gra}'an distribution have been 
reduced to synonyms, although they are morphologically distinctive and have 
a restricted distribution. For instance, Ju et al. (1998) regarded Biscog11i1111xi11 
pezizoide~ (Ellis & Evcrh.) Kuntzc as synonymous with B. rep1mda (l:r.) Kuntzc. 
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~IG, 3. ApproximatcbiogeographicaldistributionofGr«p!10,1rorn«pl«ly51o""'.North American 
k,caliliesli,ti,dby Pirm.ynski(l974) includc0ntarioandQucl>t,c in CanadaandAlatx.ma.Arkansa,. 
Florid.i, Massachuscn~. Missouri, New Jerk)', New York , North Carolina, Ohio, Pcnn~yh·ania, 
South C~ro~na, and Vermont in the USA. "lhe eastern 11.ussian specinx,ns were ooUecte<l in the 
PrinJOrsky and Khabaronk lcrritork1, lhc Amur Region. and on Sakhalin and Ku1mhir islands. 
Scalebar m0.7mm. 

However these two names might just as easily represent different species that 
are restri,ted to different host plants {mostly Ulm11s and Sorb11s, respectively) 
and their occurrence on different continents has already hcen noted (Pnuzar 
1979). 'fhe later discovery of B. pezizoides in eastern Asia (Vasilyeva 1998) fits its 
distribution in the Grayan disjunction (F1G. 6). Another example is Diaportllella 
platasc11 (Pe(k) Wehm. (PIG . 7), first described from the Adirondack Mountains 
in eastern United States (Peck 1873) and later been shown (Wehmeyer 1933) 
to have smaller st romata and larger ascospores (16- 23 µm long) than the 
European species D. ori~WW (Fr.) Petr. (ascospores 13- 16 µm long). However, 
the two species were later confused and referred to D. aristata (Barr 1978, 
Chlcbicki 2002). When D. aristata and D. pfotmca were found in eastern 
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F1G. 4. Approximate biogrop;raphical distribulion of Di,,trypc al/,oprui110s,;,. Some USA localities 
(Con.......:tiClll, th~ Dakotas, l'/ew /er5C}°> Mi~sissippi) ar~ from RapJ"'l (1987) , and 1hose for CanadJ 
(Manitoba. Ontario. Quebec, Saskatchewan) are taken from MycoBank (www.mycobank.com). 
ThcdistributionrongcofthisspccicsinNorthAmcricacxtcndsrnorctothcwcstthanformany 
01hn spedes wi1h ~ Gr~J"ill disjunc1ion . Only two coUections are known from e~stern Russia (in 
thePri11KJrskyTerritoryandthcAmurRegion).butthescniorau1horalsofoundD,.,/hv1,,ui11v><l 
in China(Hcilongjianp;Provincc). Scalcbar • l mm 

Asia-on the Kamchatka Peninsula and Sakhalin Island, respectively-their 
differences became evident, not only with respect to morphology but also in 
their ecological preferences. Diaportlrella aristata parasitizes living branches 
of birch trees (Beruln emumii Cham.), whereas D. pla1ma1 oc..:urs on dead 
br.in..:hes of low shrubs (Be!ula midd,mdorffii Trautv. & C.A. Mey.). 

While describing the genus Diaportlie/111, Petrak (1924) noted the parasitic 
nature of D. aristata. However, the particular kind of substrate (trees or shrubs, 
in this case) might be of no importance, since Chlebicki (2002) indicated that 
D. 11fistat11 (with typical ascospores 14 - 16 µm long) occurs on living and dead 
twigs ofu wry low shrub (Bt<tulo 1111m1 L.). When discussing the mulcrlal of 
D. (,risrau, examined from North America, Barr (1978) made reference only to 
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Fm. 5. ApproxirtJJlc biug1.'<.>graphie11I Ji,lribution <>f N~rmmiu ;/,/w.:riv,tvmu. TI1c US,\ loc~I it ics an: 
cited by Miller (1961). The circle on the map encompasses the two a,Jlc<:tion, from the Us,uriysky 
and Lllzo,·sky Nature Reserves (Primc.-,ky Territc.-y) in eastern Rus1ia. Scale bar : l.5 mm 

the type of D. platmca; therefore, the occurrence of the true D. aristata in North 
America is unknown. 

The focus upon the biogeographical pattern discussed here has forced a 
reconsideration of species concepts. For example, specimens of Apiog11omo11ia 
11/uidlu (P. Karst.) Hiihn. on the dead leaves of Alum frutfro~u Rupr. from the 
Magadan region (Vasilyeva 1987) fit Barr's description of a species indicated as 
occurring on overwintered leaves of A/nus spp. in Europe and North America 
(Barr 1978). However, Barr's North American specimens were collected in 
Quebec and Maine, regions in the eastern portion of the continent that share 
so many species in common wi th eastern Russia. 

Furth er invcstiga1ions showed that most of the Europe.in specimens of 
Apiognomonfo alniella in exsiccatae contain living leaves of A/nus i11ca1111 (L.) 
Moench covered by extensive necrotic spots caused by a parasitic fungus, 
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~1G. 6. Approximate bioseographical distribution of /farosnim~.-i" pe~,::oides. A - Stroma of 
R.p~~;,:n;J.,.<.\UKlokd with the charactcriM ic os.tiolc.,. 8- S1mmaofR. repauda [from we.,1ern Rus.sia, 
Leningrad Region, on Sorb,., auco,paria L, D. Shabunin, \'LA P..1429]. In North Amcric•, most 
localitics(Dclawa1t, Manitoha,Maryland ,Ncbrasb, Virginia)arebascdonRpe:ci::<JidessJl'l'cirnens 
on l!lm,~qpp. (Bl'I C(~ lcc lions: 5952%, 5953 13. 595312. 595310, 595309): BPI 595300 from N"ew 
York was collected on A,~r sp., and the senior author has col lected from ,k.-,.- ap. in Tcnne~ 
(Great Smoky Mountains Nat,onal Park) and from Ulrnu, sp. in Arkansas (Buffalo Kat,onal Ri,·cr) 
.is weU as from Acer mono Maxim. and U/r,ms >pp. in ea1lern Russia a11<l northca1lern Chi11a 
(Heilongiiangprovin<:e).Scalebars:6A • l.4mm, 6B m l .7 mm. 

and the perithecia present are usually immature. We have observed exactly 
the same kind of a necrosis on living leaves of A. hirsut(l (Spach) Turcz. ex 
Rupr. collected on the Kamchatka Peninsula. The immature perithecia were 
quite different from those on dead leaves of A.frnriw5n in the Magadan region 
(F1G. 8). The immature stl!tc of the Kamchatka specimen did not ..illow us lo 
make the proper comparison for a long time, but all the data available in the 
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1=,u. 7. Known localitie• for Diapor1i,d/a p1"tasca. Scale bar - 1.25 mm 

literature (Karsten J 873, Klebahn 1918, Mo nod 1983) indicate as cos pores 8- l O 
µm long for Apiog11omo11ili 11/uidfo, shorter than Barr's dimensions ( I 0- 16 µml 
for her eastern North American material. This suggests that another species 
ou:urs in North Amcri.::a that might also he found in eastern Russia at the same 
latitudes. 

We examined one specimen listed by Barr (Quebec: Manitou Gorge, 12 June 
1955, R.T. Wike) that appears exactly the same as specimens from Magadan 
region, with similar perithecia on dead leaves and same sized ascospores. 
Even the host leaves looked like those of Abm., fmtico.'<1, sometimes rcfared 
to D11scl1ekia and which supports an array of host-specifi c pyrcnomycetes not 
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f1<;. 8. Ayyroximdlc bioJ;wgrdphicil di st ribut ion of Apiuguumuni,, J,.,cl ,«ki«e. TI1c North 
AmcricanarcfromBarr(l978).lnnorlheastcrnRussia , thisspecics i• rather oorrnnonandfound 
in many local ities with in the Magadan Region (,~ ci nities ofKulo and So1uman: the Bol~h<>)" Anu y, 
ll irnep..,.,m. K~ga li. Madl\'ll\'llam. and Yasa.:hnaya ri ,-cr basins; Lake Nizhny llimey) 11,e .. me 
spccicsshouldoccurondcadlca,·csofDr,sd ,ekiafrnlicosainYakotia(Shkarupa 1980),ah hoo)!;h 
wcrn uld not locale \he specimen. A - elongated per it llecial nech of A. dr,,d,l'kia~ erumpent from 
leaf ti ssue. B - pcri1heci~l 11<.-cks of,\ . «/,,id/,, (from a spccimc11 coUcctcd on ,11,,.,, lu·,..,,~ on the 
KamchatlraPcninsula) . 

found on true A/nm spp. (a kind of a substrate vicariancc). For this reason, we 
dcscribi: bdow a ni:w spi:di:s of Apiog11umu11ia (A. dusclwkiae), which sci:ms to 
have a Grayan distribution (FIG. 8). 

A similar situation can be obserl'ed in a specimen from the Magadan region 
identified as l'leurocem5 pleurostylum (Aucrsw.) ,\.LE. llarr following Barr's 
concept (Barr 1978, Vasilyeva 1987) . Ascospores in the specimen averaged 
50-70 fllTI long, corresponding with Rarr's rncasurc,m:nts of (35-)40-63 
(- 72) flm long. However, Monod (1983) described P. plrurostylum occurring 
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Fm.9. Approximalehingi,ograph icaldisrrihutions: 
I\ -Pl~,..-ounz,/,zbradon:11se,B - Gnomo,1i,zmir«h11i, 

in Europe as having as.::ospores 33-15 µm long, whereas the specimen from 
Labrado r cited by Rarr with longer (55-67 µm) as.:osporcs served as the type 
for his new spedcs Ple11roceras hibwdorense M. Monod The collection from 
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the ~fagadan region better fits the description of P. lnbmdoreme, which appears 
to have disjunctive distribution in northeastern Asia and northeastern North 
America(F1G.9A). 

The same situation appears lo be lhe case for G11omo11i" mimbi/is (Peck) 
M. Monod (FIG. 98), which occurs on dead leaves of Be111/a spp. This fungus 
known from North America (New York: Barr 1978) was later found in eastern 
Asia (Kunashir Island: Vasilycva 1998) . 13arr (1978) considered this taxon 
only a variety of Pfogiostomn cnmpylosrykl (Auersw.) M.E. Barr, but G11omo11/11 
mirabilis has apprcciahly lunger ascospurcs (27.5- 37.5 µm versus 18- 27 µm in 
P. campylostyla ). As this 'varietal' difference is surely larger than the difference 
Barrcitedin her key to differcntiateGnomonia/asciwfoto 1:uckd from G. r/wicola 
M.E. liarr(ascospores I I-I Sand 13-16.5 µm long, respectively), it would seem 
appropriate also to distinguish G. mimbili:i and G. ctimpylostyfo Auersw. at the 
species level. Mo nod ( 1983) lis1ed three additional localities (Michigan, Ontario, 
Quebec) in eastern North America for G. mimbilis. The fungus probably occurs 
there, but Monod's species description cites an ascospore length of21 - 32 µm, 
which would not distinguish it from G. aimpylosty/a, Monod does not compare 
G. mimbilis with any other species of that genus in his key. 

[\ is particularly noteworthy how often diaporthalean fungi display a Grayan 
disjunction. Recently, Mehmco11is carpinigem (Ellis & M.A. Curtis) Petr. was 
reported from eastern Russia (t he Vladivostok vicinity), a species known 
previously from eastern North America (Wehmeyer 1911, as M. c!Jryso:itrom11 
var. d/isii (Rehm) Wehm.) (FIG. JO) and the third species recorded from 
Carpi,ms cordata (along with Fmccl1ial!Cl rnllist,1 and ~Diatrypdla informis", 
dis.::ussed above) wi lh such a distribution. 

Testing for a Grayan distribution pattern may be useful for species already 
known from eastern North America when the same species is found in eastern 
1\sia, particularly a taxonomic change might be indicated for example, 
l lypoxy/011 lividipigme11/11m F. San Martin et al. was described from Mexico as 
havingaldeomorph lhal is almost identical lo H. /i1,idiwlorY.M. Ju&J.D. Rogers 
known from Taiwan, except for the fact that the stromata of the former arc 
thinner, Two species collected at almost the same latitudes (near the Northern 
tropics) in eastern North America and eastern Asia certainly warrant careful 
comparison. "The senior author found a similar fungus in Texas ( within the Big 
Thicket National Preserve), and there were reasons to identify it as Hypoxyl,m 
li11idipigme11/11m, described from neighboring Mexico (the state of Quintana 
Roo ), since southern Texasappears to share numerous species of pyrenomycetous 
fungi with Mexico. However, the stromata in the Texan specimen were rather 
thick, and J.D. Rogers (pers. comm.) was inclined to consider it to represent the 
Taiwanese /-/. lividicolor. '01e most prohahle conclusion is that the Taiwanese, 
Mexican, and Texan specimens belong to the same species being variable 
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FIG. IQ. ApproJCimate biogoographica l d i51riblltion of Md,mconis carpiti,Senz. North American 
lornlities a, cited by Wehme}er (194 l, Michigan, New York, Pennsylvania, Ontario) a, colle.:ted by 
1he senior aulhor (Maryland- lll'I IY1349l: "lellne&see- 8783-13 ). S.:ale bar - 1.4 mm 

in stromatal thickness, and this spco:ics displays a fami liar disjuno:tion in its 
distribution. Hypoxy/011 /ividipigmenfmn and H. /ividicolor arc currently treated 
as separate species, since one of them has a Nod11/ispori11m-like conidiogenous 
structure, whereas the other has a condiogenous structure that is Sporotl1rix-like 
(Ju & Rogers 1996). However, both Nod11/ispori11m- and Sporollirix-likc have 
bee n reported to o,:,:ur within the same spedes (e.g., Hypoxyl,m tn(ICmI/JOmm 
P. Karst.). Otherwise, Hypoxylo11 /ividipigmen/11m and 1-1. lividicolor represent 
a vicariance pattern in Grayan distribution (FIG. 11), and the specimen from 
Texas belongs to H. /i1,idipigme11tum despite its rather thick stromata. 
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Approximate biOj!;COj!;raphical dislribulion of Hypo.,.ylo11 /ividicolor (Taiwan) and 
H. lividipigmmr,im (Mexico, Texas). Stroma, VLA P-2450 (Texas). Scale b.ar "' 0.6 mm 

Vicarlance panern 

ThevicariancepatterninGrayandistributionobservedforsomepyrcnomycetous 
fungi is an ewn more interesting topic for discussion, since sewral species 
were described from eastern Russia as counterparts of eastern North American 
relatives, but only as varieties or synonyms of the latter. This addi tionally 
emphasizes an important taxonomic problem associated with estimating or 
difforcm:es in nmk, which could be resolved by considering vicariant spedes 
pairs in eastern Asia and eastern North America. 

One noteworthy example is Biscognirmxia marilima Lar.N. Vassiljeva, 
described as an cast-Asian counterpart of the North American B. atroJ!lmct,1t,1 
(Schwein.) Pouzar (1;1G. 12). In their disjunct regions, both species arc restric ted 
lo Querrns spp. but di!Tcr considerably in ascospurc size (13.2-16 x 6.6-8 µm 
versus 24 - 33 x 11 - 16 µm). Although 8. maritima was later reduced to a variety 
of B. <llropunc/ala (Ju ct al. l 998), the vicariance pattern remains.. 

Nevertheless, the status of a taxon as a species or a variety is of importance, 
and the rank is determined after a careful consideration of differences that 
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Pm.12. Approximatebiogeographiaaldi,tribution,ofBiscoguiauxklmaririmaandB.mrop,m,:lala. 
North Amcric~n loc~lilies from Mexico(Nue,·o Lc6n state)] ~nd the USA (Horida. North C.. rolina. 
Ohio) arc bast'd on Jud al. (1998) and culll'Cliuns by lht'scnior author in Arkansas(BulTalo 
National River) and Texas (Big Thicket National Preser\'e). "Jhespecieswas also found in Tcnne»ec 
(the Great Smoky Mountain, National Park). All ~astern Asian collections were obtained by 
L.Vasilye,·a . ScalcWr = 0.6rnm 

cxis1 within a particular go:nus or (sorne1imes) among several closely rclaled 
genera. An examination of the key to Biscognimu:ia tax a by Ju ct al. ( 1998) 
reveals immediately that many taxa differ only in ascospore size (steps 3, 6, 
9, 33-34, 36, 40), implying that these taxa arc similar in other features. Using 
these examples (i.e., taxa distinguished at the steps indicated), we arranged 
lhc species and Vllrietics on the basis of the .iverage lengths of l!SCuspon.•s 
(TABLE I), with each table row presenting a set of closely related taxa. 
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fAu1.i; l. Arrangement of some Biscognim,xia taxa in accordance with averageascosporc 
length (data from Ju ct al. 1998: Key to Biscrgniauxia) . Each table row presents a set 
ofclosclyrclatcdtaxa. 

Consideration or the information in TABLE I shows, for example, that the 
same Jilfcrcnce c.xisls between Bisrng11irmxi11 nollwfi1gi \Vhallcy ct al. anJ 
B. pitlwdes (Berk. & Broome) Whalley & L-ess0e, B. philippillemis (Ricker) 
Whalley & L:ess0c and B. pliilippinensis var. microspora Y.M. Ju & J.D. Rogers, 
and /1. atropu11cf(1f(I and /1. atrop1mct11t11 var. maritima (Lar.N. Vassiljeva) Y.M. 
Ju & J.D. Rogers. Yet the taxa in the first pair arc treated as different species, 
whereas the others arc regarded on ly as varieties. That is taxonomically 
inconsistent, since the same character difference should not be used at two 
ranks in the same genus, and if 'varieties' within Biscog11imixfr1 display their 
own biogeographical patterns as do the varieties 11trop1111ctata and maritim11 

of B. alrop,mctata in eastern Asia and eastern North America (F1G. 12), they 
prohahly deserve recognition at the species level. as R. 11otlwfi1gi and R. pitlwde.~ 
are recognized. 

Biscog11iarixia mediterr(met, (De Not.) Kuntzc and B. medi1errcme(1 var. 
micrO$/)Om display a substrate vicariance, with the autonymous variety 
occurring only on Querrns spp. and var. microspom not occurring on Querrns 
but seemingly preferring Aluus spp. The latter was found several times on 
Almts in British Columbia l!nd C.ilifornia (Ju ct al. 1998), while arc collec1ions 
from eastern Russia (Khanka Nature Reserve) on Corylus !Jeteropliylla Fisch. 
ex Trautv., also in the Betulaceae. \.Ve regard B. mediternmw var. micrO$/JOrll 
as a separate species, for which we propose the name Biscognfrw.xia alnopl,ila 

below. 
Another example or l! species with a vicllri.ince pal1ern is Nypvxylv11 

ulmoplrilum Lar.N. Vassiljcva, common on dead branches of Ulm11s spp. in the 
Russian Far East. Vasilyeva (1998) described it as having glomerate stromata 
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fAui.i; 2. Arrangement of some Hypoxylon taxa in accordance with average ascospore 
length (data from Ju & Rogers 1996: Key to Hypoxylon) . Ea-ch table row presents a 
sctofclosclyrdatedtaxa. 

similar lo those found in Hypoxylon notiltwn Berk. & M.A. Curtis but differing 
in largcrascosporcs (16.5-21 µm versus 12-1 Sµm long). Juel al. (2004) rejected 
the new spedes as conspedfic with H. 110/alnm, but Stadler el aL (2008) later 
supported it as an independent taxon. 

The larger ascospores, a different substrate preference, and the apparent 
biogeographical pattern suggested a different species. However, once again, the 
question could be asked as to whether it is possible to rdy only upon a single 
morphulogical difference, such as the \ISCospore si:tc. As with ..scuspore size 
in Biscognia11xi11, repetitive average lengths also exist within Nypoxylon, where 
also species (and varieties) appear to differ only in ascospore size. Ti\BLE 2 
compares size differences (steps 7, 12, 31,33, p. 58- 62, etc.) in the key by Ju & 
Rogers ( 1996). One can sec that the table for I /ypoxylo11 contains fewer varieties 
when compared wilh lhc table for Riscog11imai1i, In other words, avernge 
ascospore size (comparable in both TABLE I and TABLE 2) serves to delimit 
species in many instances, although using the same difference to delineate both 
species and varieties is inconsistently applied. If a number of species differ only 
in ascosporc size, then, following simple taxonomic logic, there is justification 
for recognizing Hypoxylo11110/<1/111n and H. u/mophilwn as different species. 

The concept of Nypoxylo11 norarum in thl.' monograph by Milll.'r (1961) 
is rather narrow, indicating that it occurs primarily on Q11erws spp. in the 
eastern United States (l:1G. 13). As such, H. 1rotat11m represents a counterpart to 
H. 11/mopliilum in the vicariance pattern under discussion. Later, the concept 
of I/. 11ot11t11m was widened to include some species described from Bra,.il and 
Paraguay, as wdl as specimens from tropical China and Taiwan (Ju & Rogt:rs 
1996). In this broader sense, what is currently recognized as H. 11orar11m might 
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F,a. 13. A1>pmxi1na1e hiogrographical distrih111ion of H)'f'oxylo" 11/rnopl,ilum (lef1) and H. n,>1,m,m 
(right). The North American localities of 1/. ,wtatr,m are 1ho~e cit,xl bj· Miller (1%]). The 

H. r,/rnophil11m colledions in eastern Asia were obtained by L. Vasi ly"'"'· "lhe lall~r species was~Jso 
found in Snulh Korea (Gangwnn province, Mt. Odac.<an , 20 Sep 2006, VI.A P-1651) . A. Stmma1a of 
11. «lmopliilum. B.Stromataofl/.,,a,'arr,m:thewidely openingmouth-Jikeostiolesarediagnostic 
(cf. al soMil lcrl %l,F1c. 7).Scalebar - J.lcm 

represent a spe.::ies complex in need of reconsideration. Some support for this 
view was provided by a specimen from Texas (Big Thicket National Preserve) 
lhal is wry similar lo Nnioxylun 1J()/11/11m as illuslral<!d hy Miller (1961: 
F1G. 6-7), but the KOH-extractable stromata\ pigments of the Texan specimen 
arc orange in contrast to ~pure yellow with greenish yellow tone" reported for 
/-/ . 11ot11tum by Ju & Rogers (1996). '[he latter pigment type was .::onfmned 
only for the Taiwanese specimen (Stadler et al. 2008), whereas material from 
Argentina identified as H. 1wtat11m had light chestnut pigments (Hladki & 
Romero 2006). The sprcimens from the USA studied by Stadkr et al. (2008) 
had a more or less dilute umber pigment in KOH . 
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Fm. 14. K1)()Wll !oolitic, fur Cryplow,l;:,,ri« rv1..<k" ~ml C. "'""ri"""" in eastern Ru,sia (lhe 
Khabarovsk ,icinity) and the USA (Ouachi1a Mountains, Arkansas). A - 0,1iolcs of C. rossica on 

bark. B - SmaUcr o;tioles of C. arn~ri<1ma on bark. Scale bar "' 2.5 mm 

There is no reason to extend this paper by listing additional pairs of 
pyrcnomycetous species that display the vicariance pattern within the Grayan 
distribution. h is sut!icicnt to mention a very curious case involving closely 
related species in eastern Asia and southeastern North America parasitizing 
the same kinds of host trees. 'These arc Cryptow,lsmfo mssirn Lar.N . Vassiljcva 
& S.L. Stephenson and C. americml(I Lar.N. Vassiljeva & S.L Stephenson, 
found on living trees of Alnus spp. in eastern Russia and Arkansas (FIG. 15) 
within a time period of six years (Vasilyeva & Stephenson 2007). '!he situation 
with these two species is very similar to that with two other ascomycetous 
species (Whct1.cl & Wolf 1945), namely Cibori<1.,liinii11w1 (Henn.) Whc1zcl anJ 
C. cartmculoides (Siegler & Jenkins) Whetzel, parasitizing the fruits of Morns 
spp. in eastern Asia (Japan, South Korea, China, southeastern Russia) and the 
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southeastern United States (Alabama, Arkansas, Georgia, Florida, Louisiana, 
Mississippi, North Carolina, .South Carolina, Texas). 

Taxonomy 

Apiognomonia d11sd1ekiae Lar.N. Vassiljeva & S.L Stephenson, sp. n ov. 

MvcoBM<1::MB51866~ 

Peritl,...-:ia sing11la, im,,,ersa, «I pl1<ri,"""' ad , .. ,,.; spar<a, u-d freq1<c11ter ,.,/ lami,u~ 
q,,oq,.edispersa, ,,igra,glohosa,250- 300/1m,limnetro.rnmroslrice11trali,te,mi, recti 
vcl ci,rmti, ~d JQQ- 500 µm longi, l,ypopi,ylli ,·d cpipl,ylli. Axi 11umemsi, dlip!,(}idci, 
ocrrupori,50-66x9- 12µm. ,1uosporaehy,ili11a,,,d/ipsoideaeVl'lfusoideai!,propebasim 
u11is,,p1atu,,,,.,/s,,1-'l1<m1«mcon'1riclae,l2- 14(- 16)x5- 6.6µm. 

HoLOTYl'US: Russia, Magadan Region , Su1uman vicinity. on dead lea,~ of Dusd,ek,a 
frnlico;a (Rupr.) Pouzar (&1111«<= .... c), ]9,Vll.1974. L. Vasilycva, YLA P-1093 

Pcrithccia solitary, immersed in leaf tissue, most often along veins, black, 
spherical, 250- 300 µm diam., with central, thin, straight or curved necks up 
lo 300-500 µm long, emerging from the lower or upper leaf surfoce. Asci 
numerous, ellipsoid, 8-sporous, 50- 66 x 9- 12 µm. Ascospores hyaline, ellipsoid 
orfusiform, septate near basis, not constricted, 12- 11(- 16) x 5- 6.6 µm. 

Aum n o AL•• L~IXAM J " ' Allpt,c"111c11ereoll 1"1 f n de d lea of 
Duscl,ekiafrntiw<a by l. Vasi lre,·a and are deposited in VLA: MAGADAN REGION, 
Ygodnino Diwict. basin of the river Yasachnaya, 19.Vll.l9iS, P-89.1; Scwro-fa-e n1k 
Di,trict,ba,inofthcri\"crKcp:ali,6.Vlll.l976,P-894:Bi libinoDi•trict,besinofthcriver 
Ulyashka, 3.VII. 1976, P-892; basinofrhc ri,w Mach,·a,,iam, 13.Vll.1977, P-887; basin 
oftheriverBol',hoyAnuy,25.YJl.1980, P-890,basinoftheri\'erllimcy, 13.Vlll.1980, 
P-891; lake Nizhny llimey, 21.VIILJ980, P-S88; Di,trict Ten'kinsl,..1', Kulu vici nity, 
12.lX.1975.P-895. 

Biscognimuia afoopl1i/a Lar.N. Vassiljcva & S.L. Stephenson, nom. nov, 

Mn:0BANKMB518754 
• f/y/'('>.ylot, mediterru,,c,un ,ar. micro,pon,m J.H. Mill,, MollOj!;r. 

ofrheWorldSpeciesofHypruylo~: ll7(l%l) 
• Ri.!l¥>gt1U11,xia =tliterra,,ca ,ar. ,11icro.<pora (J .H. Mil l. ) Y.M. 

Ju&f.D.Rogcr5,M)=laxon66:42(l998). 

Duc1un10:; - Millcr(l96l: 117). Juct ~]. (1998: 42) 

S1'£Cl"EN5 UA.,mrno, RUSSIA. PRL\IORS1'Y TnRITORY: Khanka Nature Re ... ,w. Oil 
dead branches of Cmylu, l«:laupl,ylk 18 Jun 2003, L Vuil)·c,·a, VLA P- 1858. 

Neman ia spltaeriostoma (Schwein.) Lar.N. Vassiljeva & S.L. Stephenson, comb. n ov, 

Mvr.oB~NK M8518690 
•Splu,,:,i1<>/'!,u,,riu,tom,,Schwcin .. Trans.A111cr.Ph ilo.s.Soc .. n.,er.4,193(1832). 

• fly/'('>.ylot,,p/,aerio,10,n"m(Schwein.)Sacc,,SyU.fung. l :392(1882) 

Dli'CRIPTTON - M iller(l96l:67;F,c,s. lOO, 1211). 

SP6CIM 6N5 6XAM IN60: ls USSJA, l'~IMO~SKY TH~ITOR\": lazovs~,· N~lurc Reserve, on 
wood. 2 Aug 1986. L Va,i l)·c,·~. VLA P-380: U»uriy~ky N"dlur<: Rcs.,rw. <>II wooJ. 18 
Scpl996,L. V3silyen,VLAP-379. 
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COMMENTS- Superficially, the stromata in the Asian specimens of Nemm1i11 
splweriostoma (1;1G. 5) and in Miller's photograph {1961 : \;1G . 100) arc similar 
to both fa1epixylo11 11dum (Pers.) L.-i:ssoe & Spooner and Nem,min w11fl11em 
('fode) Llcssoe&Spooner (GrJnmoct al. 1999: Figs. 17,12),.ind lhedislribu1ion 
of the two laner species among different genera was made on the basis of 
£11epixylon udum having ascospores with elliptic, poroid germ slit, whereas 
Nem,min co11Jl11e11s is charactcri1,ed by ascospores with a narrow, long germ slit. 
llowcver, this difference is hardly of generic importance, since the size of germ 
slil (which in some ins1.inces is seemingly locking) varies wi1hin many genera 
of the Xylnrinceae, within which this difference is usually used to distinguish 
species in such genera as Hypoxylon (Ju & Rogers 1996), Biscog11ia1u:ia (Ju et al. 
1998) and Nemmria (Ju & Rogcrs2002). 

When reinstated, the genus E11epixylo11 was distinguished from Nemm1it1 
on the hasis of "a short poroid germ locus, a very short ascus stipc, and a 
broad, discoid apical apparatus" (L:css0e & Spooner 1993: 41), but the authors 
themselves expressed doubts that this genus would survive in the long run. 
Later, the name Euepixyfon was said to be invalid (Eriksson & Hawksworth 
1997), so the genus Nemm,ia is more suitabk for Hwoxy/011 splwerio~tom11m on 
the basis of both the logics of taxonomic comparison as well as nomenclatural 
rules. 
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Abst racl - Uuringasurveyofxylophilou,fungi inthernuniciJ"'lityofSiiol'r~ncisco 
de Paula, in ~n11them Bra~ik P!,lehia ;..,-.,,.-,u,/a, a specie,; ,wwr before recorded for 
South ,\merica, was found . P!,l~b;., ;,.,,.mara has ~ pileatc l,;,sidiome "ith vivid pink 

rolorat ioo, a hymeoophore with folds, a mooomitic hyphal system. and cylindrica l 
hasidinspn1ts. In 1hi, work , P. i,ucarnara is compared with rela1ed specie,; a full 

deKripliooandillustratioma~providcJ. 

K<>)' worJs - MemliMMe, Mn11/i11s, mycoJiwrsity, tl<'-Olropics 

Introduction 

'Thi: gemTd Merulius Pr. and P/,lebfo Fr. were described b)' J:ril·s in 1821. Since 
then, they have both been placed in family Mernliaceae P. Karst. (Kirk et al. 
2008) and are mainly differentiated by the habit (retlexed to dimidiate in the 
former and resupinate to effused in the latter) . Pries (1821) included 10 species 
in lhc genus Mernlius .ind later <livi<le<l il inlo two sections according to th e 
pigmentation of the basidiospores (Pries 1838) . Patouillard ( 1887) transferred 
the Merulius species with .:olored spores to the genus Gyroplwrn Pat., and later 
Karsten (1889) divided Mem!ius into four distinct gencni: Memlius, Plicat11m 
Pcck,Gyrvplwrri,an<lSap11/o(Pcrs.)Gray.Ovcrtlu:ycl!rs,furlhcrworkinclu<ling 
these genera has been published (Patouillard 1900, Donk 1964, Parm as to 1968), 
but none satisfactorily distinguished Meridl!ls and Phlebid. They only agreed 
with Karstcn's (1889) idea that they were related and difficult to discern due to 
morph ulogical simil.irilics. Ginns (1975), hllsc<l on morphological llll<l cullurnl 
characters, proposed a new segregation of the species of Merulius s.L, keeping 
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only two species in Meru/i115 s.s., M . tremellosm Schrod., and M. i11rnr,r(lft1s 

Schwein. However, Nakasone & Burdsall (1981), who morphologically and 
cuh ur.illycompared the l ype species of Merulimand Plilebia (M. lremdh,m and 
P. radiata Fr.), considered that the differences presented (based on basidiome 
habit, configuration of the hymenophorc, and presence of cystidia and asexual 
spores in culture) were not sut!icient to separate them into two different genera. 
Consequently they considered M,mdius a synonym of Plde/Jiu. 

Using RFLP analysis of 185 rRNA gene fragment and ITS region, Dresler
Nurmi et al. (1999) demonstrated that Plilebia lremellosa (Schrad) Nakasone 
& Bunk grouped together with r. oc/1raceof11lw1 (Bourdot & Gal1in) Donk, 
P. ,e,itrifug(I P. Karst., and P. mdi<1t,1. Subsequent phylogenetic analysis of the 
sequences 5.85, ITS2, and LSU nuclear rDNA by Larsson et al. (2004) showed 
that P. tremellosa is closely related to P. mfa (Pers.) M.P. Christ., P. radima, and 
l~ li11dt11eri (Pil il.t) Parmasto. As R tremellom and I'. incamata arc very similar 
morphologically, and the former groups in the same clade with other Phl.:/Jia 
species, it is likely that both belong to this genus instead of Merulim, thus 
supporting the conclusions of Nakasone & Burdsall ( 198'1). 

/lhlebia is characterized by effuse to effuse-rctlex or dimidiate basidiomata 
with carti laginous to subgelatinous or ceraceous consistency. I lymenial surfaces 
can be smooth, tuberculate, odontoid, phlebioid, or merulioid. A monomitic 
hyphal system and smooth, thin -walled and non-amyloid basidiosporcs 
characterize the genus microscopieally (Nakasone & Burdsall 1984, Maekawa 
1993). 

Materials and methods 

.Specimens were collected in July <1nd .Scplember 2009, in lhc municipalily of 
Sao 1:rancisco de Paula, Rio Grande do Sul, Brazi l. This region is characterized 
by presenting subtropical vegetation with the presence of the coniferous tree 
Araucaria angusrifolia (Berto!.) Kuntze (llra11carfrm:ae Henkel & W. Hochst.). 
'The climate in the region is humid subtropical of the Clb type, according to the 
Koppen ClimateClassificatlon (Moreno 1961). 

After the macromorphological analysis, the specimens were dried at room 
temperature. For microscopy, freehand basidiome sections were mounted 
in a drop of 5% KOH solution and 1% phloxine solution. Microstructures 
were drawn aided by a camera lucida. 'The abbreviations and codes for the 
measurements are modified from Coelho (2005), where 1.m x Wm "' means 
of length and width, Q = rang,: of length/width ratios, Qm = length/width 
mean, and n = xly (x = number of measurements from a given number (y) of 
specimens). The codes used for colors follow Kornerup & Wanscher (1978). 
'Jhc colkctcdspccimcns arc kept at the ICN hcrbarium (UFRGS). 
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Taxonomy 

Pli/cbia irlcarnata (Schwein.) Nakasone & Burds., Mycotaxon 21: 245, 
1984 f IGSl - 5 

SncJM ~N EXAM 1:<w: BRAZIL Rio Grande do Sul, municip.>lily of s..Io Francisco de 
Paula , !'LONA, 03.VIl.2009, kg. G. Seger 1028(JCN 154337): 19JX.2009, leg.G. Seger 
1029(TCN1543AA). 

BMrnrOMATA annual, pilcatc, sessi le to dimidiatc, sometimes slight ly ctfuscd
rcfkxcd, often imbricatc, spongy when fresh becoming hard upon drying, 
pileus conchate; upper surface tomcntose, pinkish to reddish (IIA1-12A7) 
when fresh and pinkish white to reddish blond (7A2-5C3) after dried; margin 
limbriate, vivid red ( 11 AS); hymenial surfact white ( 11 A 1) when fresh, drying 
dull red (9CA -1 0B4), fold~ 0.5- 1.0 mm deep, radiating, continuous to the 
margin, side branches anastomosing form ing cavities resembling a pore surface 
(1 - 2/mm); context up to 2.0 mm thick, duplex, upper layer loose and spongy, 
concolorous with the upper surface, lower layer waxy and dense, brownish red 
(IOD6) to dull red(l lC4). 

HYPIIAL SYSTEM monomitic, generative hyphae with clamp connections, 
2.0- 5.0 µm diam., thin to slightly thick-walled, with wide lumen, amorphous 
granules present in conlcxlu.il hyphae; cyslidi.i l.icking. B.isidi.i cbvalc, 1 -

sterigmate; basidiospores subcylindrical to cylindrical, slightly bent, hyaline, 
smooth, thin walled, frequently with two oil drops, 1.5-5.5 x 2.0-2.5 µm, Lm x 
Wm • 5.08 x 2.10, Q • 2.0- 2.75,Qm .. 2.43, n .. 30/1. 

CULTURE DESCRIPTION: See Ginns (1975) 

SunsTRATA: On falle n logs of an unknown angiosperm. 

DISTRIDUTION: Previously recorded from United States, Mexico (Ginns 1975), 
and Costa Rica (Halling & Mueller 2006). 

ADD ITIO><AL SPEClME><S EX.\MlSED: Phlehia i11camMa - UNITED STATES. North 

Carnlina. Franklin County. Loui,;burg. 01.11 .2003, lcg. V. Grnnd i ln (BPI 8442Sl);Tc,cas. 

h G. l - 3.Pf,Jebiain,;amata(ICNIS-1337). 
1. Ba,idiospore5.2.Tramalgenera1iwh)']'hac .. 3.Comexmalgencrativehyphae. 



308 ... \\'cstph~len. Reck& Sil"e,ra 

Fm. 4 5. llasidiom~ ot' l'l,l~bia i11c,ir,,a/a. 4. l'ileus surface. 5. Hymcnophon>. Scale bar • 1 cm. 
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lfardin County. Big Thicket ~a!ional Preserve, Jack Gore Ba)'gall Uni1, 17.Xl.2001. 
leg. D.P. Lewis 6542 (BPI 811951): \r,rginia. King George Coulll)', 7.Xl.1 972. lcg. K A 
lfarri ron KHM 13341 (BPI 025617) . Pl,/d,ia t..:melk,,a BRAZIL RioGrJndedoSul , 
m11nidpa.li1y of Cambar;\ do S.u l, hairnbezinl,o, 11.198 1, leg. R.T. Guerrero sin (IC~ 
56048 as Mm,//1<, hemd/u,·1<,); municipa lity of Sao Fra.nci>eo de Paula. CPCN Pr6· 
Mala,29.V.2009, lcg. M.C. Westphalen 230/09(ICN 154339): Fl.0.\!A, 22.Vl.2009. M.C. 
Wes1phakm250/09 (JC~ 154~38) 

REMARKS: Pltld,ia i11cum,1to is easy lo recognize Jue to its viviJ reJJish -pin k 
color, spongy basidiomata, and fo lded hymenophore. Our specimens fit the 
description given by Ginns ( 1975), differing only in the fresh hymenial surface 
color, which in our specimens is white, while Ginns describes it as pale pink. 
.Also, the specimens we examimd from BPI herbarium usually presented a 
glahrous upper surface, sometimes with smal l hairs in restricted areas, while 
our material presented a tomentose to somewhat velvety upper surface. 

/>hlebia tremellosa is a similar species that also occurs in Brazil (Baltazar & 
Gibertoni 2009). However it presents a white to pallid pileus surface and the 
hymenial surface has a translucent pale orange-red coloration, which becomes 
deep orange- red upon dryi ng.Microscopicall y,/~ tremellosa can be differentiated 
by the allantoid basidiosporcs ( 4.0-4.5 x 1.0- 1.5) and the presence of scattered 
cystidia imbedded in the hymcnium. 

According to Ginns (1975), P. i11canwt<1 frequently grows together wi th 
basidiomes of a species of Stereum Hill ex Pers. However, in our specimens, we 
did not observe this association. 

'This species was previously known only from co untries located in the 
northern hemisphere. ·1nerefore our record represents a significant addition to 
its biogeography distribution. 
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Abst ract Jn tile oourseofstud~ing the lichcnioolous and Jichcnizcd fungi dcpo, itcd 
in the lichen h<.'rbarium of Erci)'eS University, 1hrtt lichmicolous fungi (Ariho"ia 
epidtl<Wnia. /,i,,l,mmtig"'a dimd.u,u,~, Spl,i,i,;tri1'a leuropoda) and 0J1e Jicheni7.ed 
t'ungus(Rhi;:,oa,rpo11 wblava/11m) are reported hum Turkey tor the first time. Comments 

ontheirhahi1ais,suhs1rata,andkeyana1nmica l foa1t111>l'areprovidedforeach1axon 

Key worJs - , \ s.om)"'ota, lich~ns, bio<li\'ersity, Trab-"ton, Yoz~at 

Introduction 

111 the h,;t 20years, lhere have been inknsive lichenological studies todelamine 
the lichen mycota ofTurkey (e.g. John 1996, Asian 2000, John & Breuss 2004, 
Hal1C1 et al. 2005, Tufan et al. 2005, Candan & 01..demi r Turk 2008). At the 
moment, approximately l 200 lichenized fungal species are known from Turkey 
but at kast 2000 lichenized fungal species arc expected in the country (Hahc1 
et al. 2007a). l11e checklist of licheni1.ed and lichenicolous fungi of Turkey is 
being prepared by Volker John and should be published in a few years (V. John, 
pers.comm.). 

The lichenicolous fungi of Turkey have started to receive more attention 
during the last five years, and a key to the l 17 known taxa of lichenicolous 
AKomycora (including mitosporic fungi) of Turkey was published by Jlalic1 
(2008a). After Lhis public.ition, Lhne were some more additions (t:.g. Candan & 
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Hahc1 2008, Halic1 2008b,c, Ha\1c1 & Candan 2009, HallCl ct al. 2009, Candan ct 
al. 2010) and the number oflichenicolous fungal taxa known from Turkey has 
reached 157. With the 3 species reported in this paper, 160 Jichenicolous fungal 
species\!reknownfromTurkcy. 

Material and methods 

'The specimens are deposited in the lichen herbarium of Ereiycs University, 
Biology Departm ent (Kayseri, Turkey). '01ey were examined by standard 
microscopic techniques. Hand sections were studied in water, potassium 
hydroxide (KOH) and Lugol's solution (I). Measurements were made in water 
and the extreme values outside the main range arc given in parentheses. 

The species 

Art/1onia cpidadonia (Nyl.) Ahtrnp & Zhurb. 
AdctailcddcscriptionisprovidedbyZhurbenko&Alstrup(2004)andligurcswcre 

provided by Alstrup & Hawksworth (1990) under the name SwtuUl epic/adonia (Nyl.) 
Zopf. 

TRAll7.0S: O f, Uzu,..-uUL·SoGANLJ UE<.,;lm, 40"36. llTN. 40-l6.682"E, all. 2110 111 , Oil 

squamuks of G adm,ia py,,idala on mosses , 30 Sep. 2008. M.G. Hahc, & [. Ilka ta (MGH 
0.6320). 

Artho11ia epiclndonia was collected on the squamuks of Clado11ia pyxidata 
from northeast of Turkey. The Turkish specimen seems to be pathogenic as 
the infected squamulcs eventually become brownish. Zhurbcnko & Alstrup 
(2004) d id not ohscrve any pathogenic dfcd in the American spedmcn; tl1ey 
also cited a wider ascosporc size range [(J0-)14- 17.5(- 20) x 5- 5.5(- 6) µm] 
than we observed in our Turkish specimen (11-15 x (3.5-)1-5 µm) . All other 
Turkish characters agree well with the description given in Zhurbenko & 
Alstrup(2004). 

New to Turkey. 

Lic/1c,wslig111a Jime/ac,we Cabt. & Hafcllner 
Addaileddescriplionisprovi<ledbyCalaJayu<ldal.(2004). 

YozGA1': ~faatli, ~~KHCI DA<":I , 39'>32.S l]S, 34•13.242'E, alt. 880 111 , on areoles of 
Dime/a~"" oreiua on siliceous rocks, 12 /Lil. 2009, M. Kocakaya (MGH 0.40 18) 

Ascomalll nol connected lo supcrfici.il hyphal slrnnds and forming dense 
groups, ccntrum I + pale red. Asci 8- spored, subglobosc to globose, 25- 28 x 
25- 28 µm. Ascospores brown, I- septate, broadly obovate and constricted at 
the septum, not halonate, 13- 16 x 6.5-11 µm. 

Prl'viously this spl'.:frs was rl'cor<ll'd only frum thl' USA. Thl' Turkish 
specimen is identical with the original species description. New to Turkey. 
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Rfozocarpon s11blavat11111 Fryday 

Adetailcddcscriptionisprovidcdbyl'ryday(2000). 

IRAWiU:<: 0 (, Uw:<GOL-SoilA:<LI uu;1L>1. 40"36.l l7'N, 40-]6,682'E. all. 21 10 m. Oil 
exposed ,iliceous rocks, 30 Sep. 2008, M.G. Hal,c, & I. Akata (MGH 0.2920). 

lheTurkish specimen has acrackcd-arcolatc and brownish-grey thallus, which 
is clearly limited by a black prothallus. Ascosporcs arc hyalinc to very pale 
brownish, muriform with 19- 20 cells, and (21 - )29- 30(- 31) x (11 - )13- 11 µm. 

Fryday(2000) noted that R. s11blav11tum hasascospore characters intermediate 
between R. red11c/11m .ind R. /ovof!lm <1nd suggests lhal it isa northern mont.ine 
species, probably with some oceanic affinities. 'fhe Turkish specimen, which 
was collected at 2110 m altitude in a very humid locality, supports confirms 
this observation. 

Previously reported only from UK (Fryday 2000) and Norway (Ihlen 2004). 
New to Turkey, 

Splli11ctri11ri lrncopoda Nyl 
DdaikJ Jc,;criptiuns arc p1uvidcd by Wigren & Ti bell ( 1999) «nJ Ti bell (2004). 

YOZGA1': Al«fa(;madcn, lliiYi:iK NALBANT MOUNTAIN, 39"32'N, 36"()()'E, alt. 2150 Ill, Oll 

/,«.annra .,,.'ilrt:ii <>n exf'(l~ecl,ilicem,smcks, 14 llug. l004, M.G. Halie, & M. Kocakap 
(MGlt0.40l6). 

'01e Turkish specimen is parasymhiolk, has distinctly stalkt'd apolheda, 8-
sporcd asci measuring 15-53 x 6- 7 i,.m, and non-septate brown ascosporcs that 
arc minutely ornamented in maturity, Ascosporcs of the Turkish specimen arc 
slightly larger [(S-)5.5-6( - 7) µm vs. (4- )1 .3-6.3 x 1- 5.7(-5.8) µm] than the 
reports previously given for the species (Lofgren & Tibcll 1999). 

This variable species is sometimes hard to distinguish from Splii11ctri1111 
t11rbi1111ta morphologically, but the latter species shows a characteristic K T 

intcnsifit'd rt'd pi);fllcnl in lht' cxciplc as slalt'd by Lufgrt'n & Tibdl (1999) and 
Tibcll (2004), The Turkish specimen was collected on the arcoks of Lecanorn 

s,nirlzii, although S. leucopoda is also reported frequently on Per/moria pertusa 
and rarely on DiploschiMes or l.ec,mom on rocks (Lofgren & Tibcll 1999, Tibell 
2004). Sp/Jinctrina leucopoda is rarely reported on Lecmwm swartzii from 
Sweden (Ihlen & Wedin 2008). 
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Abslrncl - He1eroamium st:bim..e sp. nm·. is deS<Crib.,d anJ illuslrnkJ occurring o n 
dead branches of Sd,ima ,,,pe,ba. The specimen was collcc1cd from tropical forests 

in Fujian province of China. lhc l)l'" specimen is depositcd in MSAUP (lforbarium 
of lh Dcpdrlrncnl uf Planl Pathology. ShanJ.u11i; Ag ricultural Un iversity) anJ HM AS 
(Mycological HcrNlrium, lnsti!ulc of Microbiology, Chinese Academy of Sciences). 

Keywords - hyphomycctes,taxonomy 

Introduction 

'Tht' genus Ne1eroco11i11m was nccte<l by Pdr<1k (1949) with H. citlmrexyli 
F. Petr as the type species. ·nic generic characteristics of Heteroconium include 
macronematous, mononematous conidiophores which arc unbranched or 
with a kw branches originating after conidial secession. '!he conidiogcnous 
cells are monoblastic, terminal, and proliferate pcrcurrently, and the conidia 
arc dry, cuseplale, cylindrical to oblong, sometimes .:urve<l, and arise in 
acropetal unbranched chains (Petrak 1949, Castaricda ct al. 1999, Taylor ct 
al. 2001). Conidial secession is schizolytic. These .:haractcrs also separate the 
genus from similar genera such as Ly/en Morgan-Jones, Xe11oheteroconi11m Bhat 
ct al.. Cladop/1ialoplwra Borelli, Septonema Corda, Plweoblmtophora Partr. & 
Morgan-Jones, fo,mioldla S. Hughes, Cyli11dri11m B"norJ, and Normim;ti., 
Preuss (Castaficda ct al. 1999, Kwafoa ct al. 2007). To date, 18 taxa have been 
assigned to the genus Heteroco11i11m, although several have been transferred 
to other genera. /-leteroconium tctr11coi/11m (Corda) M.13. Ellis (Ellis 1976) was 
transferred to Ly/ea as L telmcoila (Corda) Hol.-Jech. (Holubov.i-Jcchov.i 
1978), while Nderoconium .~ol,mi11wn (Sacc.& P. Syd.) M.B. Ellis (Ellis 1976) 

was designated as the type species of the genus Pirozymkidla S. Hughes 
(Hughes 2007) based on its obligate association with astcrinaccous fungi 

'Corre,pondingaulhor 
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and in the centrifugal sequence of conidium trans-septation afler the initial 
median septum. Heleroconirm1 clwetospira (Grove) M. 13. Ellis (Ellis 1976) was 
transferred to Cfodoplsinlophorn as C. c/111etospir11 (Grove) Crous & Arzanlou 
(Crous et al. 2007) following a molecular study of the Hery10 /ric/1ie/l(lcerie .ind 
Venturiaceae. Heteroco11i11m q11eenslrmdirnm Matsush. (Matsushima 1989) has 
undifferentiated conidiophores and both mono- and polyblastic rnnidiogenous 
.:ells. lt is not .::ongeneri .:: with Heleroco11ium spe.::ies and is more closely re lated 
to the genus Am1ple11rot/1eciopsis P.M. Kirk (Kirk 1982), although a new 
combin ation hus not been propost:d from Cl1ina. 

The species of Heteroco11i11m have been des.::ribed from a variety of substrates 
including living or decaying leaves, dead twigs, dead wood, and bark, especially 
in damp conditions and warmer cl imates. During a study of tropical microfungi 
from the forest of Pujian province of southern China, numerous anamorphic 
fungi were collected. Among them, a previously undescr ibed species of 
Neteroconium was found which differed in .::onidial morph ology. It is proposed 
herein as new. 

Taxonomic description 

Hctcroconim11 sc/1i111ac Y.D. Zhang & X.G. Zhang, sp. no\", FlGURC I 

Colonia(ill subs1r,uot1a1r,mliejfuwt,a/ro·lmm11eae. Myalir,mpartim5i,perfidale,{'(lrlim 
i,Nmer<«m, ~;,: hyphi, ~rmi,, palli,I~ hmm,~i,, laevihus, 1- 21,m cras.,i., rompa,i1,.111. 
Co· 1ip!iora '""''°""'~ato.<a, mo11011,.,,.,,1rua, ,10m,,mow, e=t ,y!",J ,a,, ,...er, 
IIU'via, a/ro ·hnmnea, 4- IO·septala, 59- 127 x 4- 5.5 11m. 011«/ae conidiogenlU' 
mo,rob/.,,ti,ae, /,,.-mi,uz/c>, brum1ro, lacvia, 9- 16.5 x 4- 5.5 µm. Co1ridiorum secc>5io 

scl1iw/yti<:a. Umidia cyli,ulriw, fora fusiformiii ''"'!'"' iid ohdtzvtz/tz,freqr,e,rt,,.- a.Uc11"""'" 
,,,J,./1er,.,.,,,.m1crmi11"/es,l,ulub/"$/ic,,,Ji/u1ebn.,m.:«e,l<Wvib,.s,0-6·e11kpltz/<,,/J - ,J,I 
x5.5- I011111. Teleomorplio,isig,wta. 

Hm.oTYrE: on dead hr.inch"-' of S,.ltima mp,:rho. Garcl n. & Champ. ('/1,eaceae), fores1 
park ofWuyishan, Fuj ian Pro\"ince, China. Aug. 16. 2009. Y.D. Zhang, l[SAUP llJJ OO 
{iml)1><>HMASl44866). 

ETTMOLO<,Y:in reforcnce to !hcsubstra!cgcnus.Sd1ima 

Colonies on the natural substratum, effuse, dark brown. Mycelium partly 
superficial, partly immersed, composed of septate, pale brown, smooth -walled 
hyphae, 1-2 µm thick. Conidiophores macronematous, mononematous, 
unbranched, erect, .::ylindrical, straight, smooth, dark brown, 4- 10-septate, 59-
127 x 1- 5.5 µm. Conidiogenous .:ells monoblastic, terminal, brown, smooth, 
9- 16.5 x 4- 5.5 µm. Conidial secession schizolytic. Conidia cylindrical, broad 
fusiform to obclavate, often tapered at one or both the ends, holoblastic, in 
ch:.iins of up 10 4, occ.isionally with a secondary conidium from its neighbors 
or from .::onidial secession, pale brown, smooth-walled, 0-6-cuseptate, 13-44 
x 5.5-10 µm. Teleomorph unknown. 
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FIG. 1. Hnnoro,u'o, ,n 1rl,;m,.,. A- B. Conidiophorc5 with conidi~. C. Conid i~. 
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·fhc conidia of H. sc/1imae arc similar in shape and septation to those of H. 
anmdirnm Chowdhry (Chowdhry 1980) and H. citlwrexyli (Petrak 1949). 

llowcver. the conidia of fl. schimae arc smaller than those of fl. anmdic11m 
(35- 93 x 8 - 12 µm), while the coni<liogcnous cells of H. citllfirr.xyli are 
determinate or proliferate percurrently, a feature not found in H. sd1im11e. In 
addition, the conidia of H. schimae are in chains of up to 1 and occasionally 
have a secondary conidium, whereas those arc not produced by H. arm1dirnm 
andll.citlu1rexyli. 
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Ahst racl - During fieklwor k, Oatlm,sdelim,,., w• scollected from the Mu1tl0di forest 

rangeintheBhaJraWikll ifeSanctuary inthestakofKamataka,lnJia.Althoughthis 
spe.:ies was previously recorded from India, these reports did not include ddailcd 
,norphologic~ I desaiplions. Her(' we describe C drlicatr,s ~nd pro,•ide illustrations and 
noteson fruitbody develop111ent. whichhasnotb<:cnwdl characterizcdinthepast. 

Ke)' wor,.b - p).,,/laceae, pcrid ia l suture, primordia, sporoma, volv:.-gel 

Introduction 

Members of Phallales, commonly called stinkhorns, produce foul -smelling 
fruitbodics that attract insects. Their distinctive odor is produced by a 
combination of chemicals such as hydrogen sulfide and methyl mcrcaptan (List 
& 1:rrnnd 1968). Stinkhorns typically J,:vdop very guickly, often within frw 
hours, with the spore bearing structures (receptacles) emerging from globose 
to ovoid structures called 'myco-eggs' (Lloyd 1906, Pegler et al. 1995). The 
order l'/w/111/es comprises 2 families, 26 genera, and 88 species (Kirk ct al. 
2008). Clathroid members of family P/111/l,iceae form mult ipileate receptacles 
(Giium,mn 1952) with bt:auliful and bright colored sporomata. Cfothrus is 
unique in having latticed, hollow, spherical or stellate receptacles with slimy 
glebae (spore masses) borne on their inner surfaces (Pegler et al. 1995). Species 
in Cfothrus have simple (Ingold 1971), ellipsoid spores that arc typically 
dispersed after they adhere to the body parts of insects that have been lured to 
the fruilh ody by ils fdi<l aroma (Alexopoulos c1 al. 2002). 
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F1G.l.5amplingloca!ioninMuthodifore~!rani;e,DhadraWildlifoSanctuary. 

Clalhrus delicatus was lirst described by Berkeley & Broome (1873). l;ischer 
( 1898-99) ou1 linedgrowth stages of C. delirntr1., and compared its receptacle and 

glebal development to that ofC chrysomyce/im1s MOiler. Narasimhan (1932), 
who published the first report of C. ddicatus from India (Mysore, Karnataka), 



0<11/1n,stklicat1,s ... 321 

gave a few details on characteristicsofthe glcba but did not describe the sporoma 
morphology {e.g., egg and receptacle color and size). Dring (1980) dcsaibcd 
the development of sporomata in Clr1tl1rllCt:llt: (regarded as synonymous wi th 
Plwllfice"r. by Kirk el .ii. 2008) .ind correhitc<l the relationship of receptacle 
with the other parts of the developing fruitbody. Later, Apte (2005) collected 
C. delicatu::; during a survey on Owl moths (Otlireis spp.) in Sanjay Gandhi 
National Park, Mumbai and sent the photographs to the Smithsonian Institut ion 
(USA) for identification but did not provide a morphological description of 
C. ,,frfirn111.~. 

The present paper provides the first detailed taxonomic description of 
C. deliCfllus based on Indian material collected in India, including a systematic 
study of the sporoma development of this species. 

Materials and methods 

Collections were made at the Muthodi forest range in the Bhadra Wildlife 
Sanctuary, Kamataka, India (FIG. 1), altitude 700 m, temperature 22-28°C 
and relative humidity 75- 90%. Presh specimens were photographed and 
color notations were made according to Kornerup and Wanscher ( 1978). 
Descriptions of macroscopical characters were compiled from field notes on 
fresh specimens. Microscopic observations and measurements were made 
on mounts of receptacle material in 3% KO[ [ stained with 3% phloxine. The 
primor<lia were ftxed in PfeifTer's solution conhiining methanol (absolute) and 
40% fo rmalin (w/v) in equal proportions, and then free-hand sections, stained 
with I% lactophenol cotton blue and I% phloxine, were prepared on glass slides 
fo r observations under a stereo microscope. '!he specimens cited arc deposited 
in the herbarium of the Dcpartmrnt of Applied Botany, Kuvempu University, 
Shank.ir .. ghlllt.i, Shimug.i Disl., Karn.itaka, Jn<lia (KUABSAK). 

Taxonomy 

Cfotl,rus delicat11s Berk. & Broome, J. Linn. Soc., Bot. ],\: 77, 1873 ["1875"] 
l' 1Gs.2-,1 

IMMATURE Fll.Ul'J' BODIES ('mycu-eggs') arising from lhick whitish (IA \) 
mycclial strand:, (FIG. :?.A) running over twigs (PIG. :?.B); globose to ovoid 
(F1G. :?.C), white (JAi) to pale orJnge (SAl -3), up to 10 mm in diameter, 
rupturing apically to reveal the expanding receptacle that is initially covered 
in a mucilaginous substance (FIG. :?.0). RECEPTACLE hollow with latticed 
ndwork, 15-20 x 10-14mm (FtG. 2E),chalk whitc(lAl),meshcs.ibout 10-12, 
polygonal, irregularly branched,± isodiametric towards the apex and vertically 
elongated towards the base, where arms unite to form a short stipe (PIG. 1F) . 
. >\rms smooth, flattened, each deeply grooved along their outer-surface. GLEDA 
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olive brown (1E6), initially coralloid, mucilaginous, deliquescing jelly-like 
masses restricted to the inner surfaces of the receptacle (toward the apex where 
arms interse.::t) on specialized organs (resembling three-legged stools) called 
glebifcrs (Fu:;. 2G). VoLV/\ pale white lo light ornnge (SA1), thin, enclosing lhe 
basal port ion of the receptacle. BASIDJOSPORES elliptical, 1-2.2 x 3.6-4.8 11m, 
smooth, hyaline (l;IG . 2H). 

S~,:CJ.,ES HA.,ISW: ['.\'DIA. Ku.SATA..:A, Muthodi fort's( Ra.ill,,"'. Bha<lr~ \\' il<llift' 
Saoctuary(l3°2] ' l3"S,iS0 38' lO"E,alt . 700m),on<lecayingvcgctationofB«mbu,a 
anmdinaaa Retz. (Poouile), W. Vlll.2007, coll. S. Swapn~. S. Abur, C. M~nollarachny 
& M. Krishnappa (KUABSAK-MCH265). 

Development 

C. ddirnlus un<lngo.:s two phasn in the spuromic stage a mycu-Lt\S phase anJ 
receptacle phase. 

PRJMORDIA INITIATION: Primordia initiate at points of swellings along the 
mycelium strands. 'fhe primordium initial (P) lacks an internal structure 
and is composed of hyphal clements (l;tG. 3A). '!he developing primordium 
differentiates into central medulla (M) and peripheral cortex (C) (111G. 38) . The 
cnrtic.il laycrJevclups<1 seriL'S< >finfolJings (1;1r.. 3C) that intrude inlo lhe inn er 
layer on the medulla. As these infolds become more pronounced, clefts (CF) 
form and medulla begins to deliquesce, transforming into the volva-gel (VG) 
within the cortex (1;1G. 30). 'Jhe primordium increases in size throughout this 
phase as the cortex and other internal structures develop to form recognizable 
smallmy.::o-eggs. 

MYco-E"" PHASE: The clefts further deepen and become compressed, forming 
puidial sulurL'S (PS) al lh,: myco-cgg crntres. The J,:epest point of ,:ach pcri<lial 

suture differentiates into palisade tissue (PT) (FrG. 3 E) that comprises the gleba 
fundamentals. At the peridial suture-palisade tissue junction, an intermediate 
tissue (l'J') develops (l;lG. 3fl and then thickens into hyphal knots (HK) whik 
the palisade transforms into pseudoparenchymatous tissue (PP) (F1G. 3G). 
The hyph<1\ knot begins to <livid,:, br,mching out on three sides tu initiate 

the receptacle (JR). Each pseudoparenchymatous mass further differentiates 
to form a glebal initial (GI) (FIG. 3H). ' fhe lowermost peri<lial suture ring 
producing lower branches proliferates towards the base, each fusing together 
to form a \'cry short stipe (ST). The growing receptacle (GR) del'dops further 

F,c.. ,. C/,a1hn«delicar"s( >:11 .. RUK -MC.H 265). - A White mya,lial strand.,. - R Mrcelium cm't!ring 
twigs of &mbus., aru11di,iaaa. - C /\ duster of myco-egg:s. - D Mucilaginous substance (volvd

gel) cooting the emerging receptacle. E The lattice<l network of the mature recepUtcle. F Arms 
at the haial portion of1he r~ceptade uniflxl to form a Ihn.-t 51 ipe. - G Glchifer. - H Baiidiosporcs. 
Magnific-~tion~:A-C - 1,;x, P - ~ox. B - 1,x. f - J>X,G - 4SX; :s.:alcbar: tt - > µm. 
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Frns.3A -J. Sporomade,...,JopmentnfC/a1lor11,Jdicar11<(KUA ftSA K-'1CH265). 
An11.EV1AT10,;s; C- Cortex, CF- Cleft CT- Pali,ade ti>,ue tran,forming in1o columella 

and trama, GR- Growing receptacle, HK- H)·phal knot, GI - Gleba initiak JR- lnitia1ion of 
receptacle, IT- lntennediatc ti ssue. M- Medulla. P- Primordium. PP- P1;Cudoparenchyma layer, 
PS- Peridial suture. PT- P~lis~de tissue, RG- Reduelion of g[ebal mass, ST- S{ipc. VG- \'olva 
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with the reduction of glcbal mass (RG) (FIG. 31). The continuous development 
and branching of the receptacle (ll) at the centre displaces the volva-gcl towards 
the periphery as the pcridial sutures degrade (FIG. 3/) and the central medulla 
disinlegnilt'S. The palisade tissue complc1cly transforms in1o gclatinized 
columdla and trama (CT), which adheres tightly to the developing receptacle 
that completely surrounds it (FIG. 4A). After 8-10 days, the volva-gel becomes 
more viscous (FIG. 4B) as the egg increases in size and basidiospores arc formed 
from hymenial layers forming inverted cup shaped structures (gleba) at the 
junct ion oft he arms.1l1e nrnlurecgg l1as three distinct layers: thc exoperidium 
(outer skin), mesoperidium (volva-gel), and endoperidium (receptacle and 
gleba). After the egg ruptures apically (FIG . 4C), the expanding receptacle 
emerges. 

RECEPT.-.CLE PHASE: Rupture is caused by increasing turgor pressure and cell 
elongation in the expanding receptacle. The receptacle freely expands and this 
phase proceed-; rJpidly (2-4 minutes) until the mature sporoma has formed 
(FIG. 40), with the glcba found at the arm intersections resembling three-legged 
stools (F1G. 4E). After 'hatching; the ruptured cxoperidium remains behind as 
a volva (!;JG. 4P) attached to the mycclial strands. 'Jhe receptacle eventually 
shrinks with time (1;1G. 4G), and insects attracted by the fetid glcbal odor 
disseminate the spores, thus continuing the life cycle with multiple .:olonics 
(F1G. 41i) and developing sporomata (FtG. 4[). 

Di~cus~ion 

In CL:11lm1s, rcet:placlc morpholog)' var ies considcrJbly, as docs thl' plact'mcnt 
of th e gleba within the receptacle. Clnlhrus archeri (Berk.) Dring, C. crisporus 
'Thwaites ex E. Fisch., C. k11sm10i (Kobayasi) Dring, C. ma11rilimws (Lloyd) 
lJring, and C. ruber E Micheli ex Pers. have glcba distributed over a large 
portion (with the exception of the more basal areas) of the inner surfaces of the 
receptacle (Dring 1980, Arora & Burk 1982). In C. h,mmii Henn . and C. J>niu.,sii 

Henn., the glcba spreads over the inner arm surfaces of the arms but tends to 
concentrate near where the arms intersect. In C. colum11atus Bose the glcba is 
fo und only at the more apical portions of the receptacle as a centralized glebal 
mass that spreads down along the inner surface of the arms (Dring 1980). In 
C. duy.,omy,;dinu., and C. oalme11.,i., Dring the glcba is restricted to discrete 
droplets in glcbifcrs seated on the intersection of the arms (Dring et al. 1971, 
Dring 1980). J:inally, although the gleba of C. delicatus is also restricted to the 
arm intersections, the droplets arc very minute, and the glebifers arc even more 
specialized in their structure, resembling miniature three-legged stools (Dring 
1980). 
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Dring ct al. (1971) suggested that variation found within Clnrlmu could be 
interpreted in an evolutionary context, which Dring (1980) later placed in 
scvenil evolutionary "series." l'rom lhc uprimitivc" stale, gcnenilly lh~'SC series 
progressively "simplified~ in the distribution of the glcba, accompanied by a 
reduction in glcbal quantity. These trends were also associated with a reduced 
receptacle size as well as with an increasing complc:dty in the localization 

of the gkba, with gkbifcrs occurring in the most advanced forms (Dring 
l 980). Clatlm1s deficatus was considered one of the more advanced species in 

Clathrus, exhibiting the most specialized and complex glcbifcr fonn (Dring ct 
al. 1971, Dring 1980). Herc we also document for C. delirnrus the extremely 
small receptacle size ( 15- 20 x J 0- 11 mm), which Dring ( 1980) also considered 
a more evolutionarily advanced trait. 

A recent molecular phylogeny of the Phallomyceridae (Hosaka et al. 2006) 
included Clatlm1s ruber and C. cllrysomycelinus, as well as other species in the 
Pli,11/nle.~. Although many early authors (Fis..:hcr 1898-99, Lloyd 1906, Pekh 
l 908) suggested that Clarlirus is the most primitive genus within the Clathrnceae, 

Hosaka et al. (2006) placed Clathrus species within a more recently derived 
Clathraceae cladc that is sister to the Plwllaceae dadc. As I [osaka ct al. (2006) 
only included two species o(Clathrus in their study, e\'olutiom1ry relationships 
among Clat/1rus species remain poorly understood. 
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FIG. 4. Sporoma development ofC/atl,ms de/Katu, (KUABSAK·MCH 265). - A Gela1inized tissue 

adhering to the dc,·clopi11g n"'"l't•dc. - B Vol>"d ·gcl ""''eloping the rc~cplade. - C Api~al 
rupluring of the myco-cgg. - D Expanded receptacle. - E Glcba at the intcrscelions of amis. 

- F Volva . - G An aged receptacle, shrinking with dc_.siccation. - H M~celium strand,with CffiS 
for111i11gintcrrnitlcnlly. - !Exp~r1<Jcdr,:cc1>laclc•uf•colony. 

Magnifications: A• 60><.B-C,E • 2S><.D.F • 20x,o • IOX. 
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,\l>stra,t- Four 1ipccies of lichen-forming funi;i - c,..,m,.c;., «lu,n,.,iuid~,. c/..,1,,,.;., 
cyatlumwrpl,a, S1ri1:ula brevis, Cr~sporluaf' IU, wimkampii alt n>port~d as IX'W to 
Turkey and Asia. 

Kcy\\'ords- biodiv,c,.,.ity,biota,Gircsun 

'] he lichen biota of Turkey is still largely unknown. ln the last three years, 
many new lichen species were reported (e.g. Candan & Ozdemir Tiirk 2008, 
(,ohano£1u ct al. 2008, Hahn & Aksoy 2009, Kinal10)1lu 2009,(>ztiirk & Giivenry 
2010, Yaz1c1 ct al. 2010). This contribution reports four species as first records 
for Turkey. 

Specimens were collected in the provinces of Hatay, Giresun, and Ordu 
between 17 July 2004 and JO April 2010. They were identified with various 
lichen guides (mainly Smith et al. 2009). Vouchers are preserved in the 
herbarium of the Faculty of Science and Arts, Giresun Uni\'Crsity, Gircsun, 
Turkey. The collector and collection number arc given in parentheses after the 
locality details. 

Species recorded 

Catillaria atomarioides (Mf1IL Arg.) H. Kilias FIG I 

·n1.illus thin, d.irk oliv.iceous lo bbckish. Aputhcci.i 0.1 - 0.25 mm di.im, bl.ick, 
sparse, mainly plane. Epithecium mostly dark brown to dark green. Hymenium 
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colourless, 32.5- 40 µm tall. Ascospores simple, ell ipsoid, colourless, 8- 10 x 
2.5- 3.7 µm. "Jhallus C- , K- , KC-, PlJ-. 

SrECl"E" HA"INED: Gimm n, Ke!"p,.<ea shore, 40"S8"2ff"N, 38"37'23"E, 0 Ill, l l Apr. 
20IO.onsilia'Omro~k(K111al1oglu 1801). 

Known previously from western and northern Europe, Macaronesi a, and Africa 
on hard acid rocks (including river shingle and slate) and brick. In Turkey the 
specimen was collected from siliceous rock along the coast. New to Asia. 

A ddaileddescription isp rovided bySmithelaL(2009). 

D1scuss10N : C111il/orfo 11/omarioidt's is easily mistaken for a diminut ive form 
of C. clwiybeia or C. mbviridis (coastal, pale inner roper margin), or even 
Am,mdi11e11 pu11cf(1 /11 (Smith ct al. 2009). The hymcnium is slightly smaller in the 
Turkish specimen than in the European, Macaroncsian, and South American 
material. Original descriptions of th is species report hymenium up to 30-40 
µm (Smith cl .i L 2009). The Turkish collection differs ecologically by occurring 
only at coastal localities. 

Cfodonia cyatliomorplw S1irt. ex Walt. Watson FIG2 

Primary lha\lus dominant. Squamulcs 2- 4 mm broad , greenish above, while 
below. Podctia rare, up to 2- 5 mm tall , form ing cups to 3 mm wide, coarsely 
corticate within. Thallus C- , K+ yellow, KC- , PD+ red. 

Sl'ECJMHNS ~XAMI .WL>: Girc5UII . Ktpp. 40°58"22'"1'. 38"37'36"E, 4 Ill, 12 Feb. 2006, Oil 
siliceous rock (Kmahoglu 1804). Ord 11. N of Onye. Q,mhk. sea shon,. 2 m. 21 /ol 2006, 
on,oi l(Kmahoglu JW5) 

Known from western Europe, Macaronesia, and South America, mostly on 
vertical faces of mossy rocks in hilly and montanc areas. New to Turkey and 
Asia. Jn Turkey the specimens were only collected from siliceous rock and soil 
along the coast. 

Add ~ileddescription is provide<l bySmithetaL(2009). 

D1sl':USSION: Clado11i<1 (y!ltlwmorplw is distinguished from C pyxid!if(I 
in having larger, veined, basal squamules and an additional unidentified 
compound with fumarproto cetraric a,id (Smith ct al. (2009). The Turkish 
material is distinguished from western European, Macaronesian, and South 
American specimens by smaller podctia and squamulcs. Smith ct al. (2009) cite 
podetia as to 0.8 cm, basal squamules 5-10 mm diam. The Turkish collection 
differs ecologically in occurring both on si liceous rock and on soi l al coastal 
localities. 

Cresporl,ap/1is wie 11kampii (J. Lahm cl\ Haz.sl.) M.B. Aguirre flGJ 

'Thallus embedded in bark cells. Peri thecia black, superficial. to 0.2- 0.4 mm 
Jiam. Ascuspurcs 22.5- 30 x 3- 3.5 µm in size, colourless. l11.il h1s C-. K- , KC- , 
PD- . 
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FIGS. I 4, l·fabi1u1 of four lichens new to Turkey. Catillaria atomarioid"' (K1naho!ilu 1801). 
FIG. 2. Cladonia .:yar!mmorplw (Kmalloglu 1804). FIG. J. Crespo,-lrnphi< wi~11karnpii (Kmahoglu 
l8l4).F1G.4.Slr(~"/"l,,~ri,.(Kmahoglu 1811).Scalcs:2mm. 

SPrCIMESEXA>11"W' lla1ay.Diirtyol,SofKonak\'illage.36°·18'29"N,36°15' [0"E, 172 
m,01 Ftb.2008,onQ,1<,n:i1Ssp.(Kmahoglu1814) 

Previously knuwn unly Crum Europe. On living bark. New tu Turkey and Asia 

AddailcddcscriptionisprovidcdbySmithctaL(2009). 

D1scuss10N: The pcrithccia in the Turkish collection are slightly larger than in 
the European specimen, where the pcrithecia measure 0.15-0.3 mm diam. 
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Strigufo brcvis Bricaud & Cl. Rom; l'1G 4 

Thallus grey-white, part]}' immersed. Pcrithccia black, hemispherical, almost 

semi- immersed, 0.2- 0.5 mm diam. ,\scospores 25- 37.5 x 5- 7.5 µm, 3- 5 

septate, fusiform. 'fhallus C-, K- , KC-, PD-. 

SrECIME,,EXA>11,rno: Ordu, Giilyah, "J"urnasuyuvillage.1l"03"20"N.37"59'04"E.17 m, 
17 Jul. 2004, onfr,g/aus reg ia (Kmal1nglu 1811) 

Kno wn from western Europe and Macaronc sia (Roux & Sfrusiaux 2004). On 
living bark. New to Turkey and Asia. 

Adctailedde,S<;ription isprovidedbyRoux &Scrusiaux (2004). 

D1scuss10N: '!he perithecia and ascospo res of the "Jurkish material arc larger 

than in the western European and Macaronesian collections, where pe ri thecia 

arc0.2- 0.3 mm w id e and ascosporcs measure (17)18- 23.5(25) x3.5-4.5 µm. 
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Abstract - /,actarius f umosibru1111eus, a spccics considcrc,:l in the litcrat u1t contu ic 
with L.f,.moms, is interpreted here as ~n independent taxon due to thediffo...,nces in 
lhc,lructurt'ofpilt'ipclli,an<lprc,mu,of~y,tidid.RKOgnilionufLfumo<ibrnn11e"' 
is supported by morphological compa rison \\ith original coUcctions. Mexican n mplcs, 
and l)'pe specimen; of rela ted taxa. Collec1ions of L fr.mosibrnmae,,. "'ere found in 
the Mexican 111011\ane ckiud forest of Central Vcr~cruz (east coo st of Mexico) where it 

appcars lobccclomrcorrhizalparlnc,roflhctrccFa.i:usJ:ra,ulifolia,·ar.maia uia. 

Ke)" word, - ~'C!omycorrhi,...,I fungi , Fagaaae. n~'Olropica l fun~ . Rumdacea(, 
taxonomy 

Introduction 

f,,idm-iu.1 f11mo.1ilHrnmeu., A.H. Sm. & Hesler is an Amerkan member of 
subgenus Pfintfrogalus (Burl.) Hesler & t\.H. Sm. described by Smith & Hesler 
(1962) from Michigan, U.S.A. Based on the macroscopical resemblance of 
L. fumo5ibr111mem with L. f11mos11s Peck, Hesler & Smith ( 1979) considered 
it as conspecific. During a regular monitoring or the Mexican montanc 
cloud forest in Veracruz (cast coast of Mexico) by the authors (Montoya 
ct al. 2010), some populalions of a taxon macroscopically dose to 1hc 
aforementioned species were observed. After a comparative study of collections 
of these populations with specimens from U.S.A. (including type materials) of 
L.f11mosibnm11t:us, L.fumoms, and L.f11mosoides A.H . Sm. & Hesler, we found 
that based on di!Tcrrnccs in the nature of the pilcipdlis and chcilocystidia, 
L. fumvsi/,rmmi:>ris appears distinct from other allied l.ix.i. Wc therefore 
consider L. f11mosibr111meus to represent an independent tax on and support the 
original concept as published by Smith & Hesler (1962). 
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Materials & methods 

Monitoring was conducted between September 2006-09 in Acatl.in Volcano, 
Central Veracruz (cast coast of Mexico). Samples of L11ct11rius were gathered 
during random field trips in a stand of Fllgus grandifolia var. mexiccma. 
Collections arc kept in XAL hcrbarium. Basidiomes were ,;tudicd in fresh 
condition. Colors were compared with those from Kornerup & W.inscher 
(1967), e.g. codified as 505-ES, and Munsell color chart (1994), e.g. IOYR 
1/3- 1/1 . For the study ofmicromorphological features, hand sections of dried 
specimens were rehydrated in 3% KOH . Basidiospores (measurement, shape 
and ornamentation pattern) were observed in ,\·fclzer's reagent. Methods to 
determine spore nmges are those used by Mon1oya & Bandala (2003). In the 
basidiospore descriptions, X m indicates the range of means of basidiospore 
length and width and Qm indkates the range of the means of Q (length/width 
ratio) from n collections (25-50 basidiospores were measured per collection 
then X indicates their mean). Line drawings were made with the aid of a 
Jrnwing tube. Acronyms for herharia follow H,,lrngren & Hulmgn:n (1998). 

Taxonomy 

L11ctari11 sf11111 osibrunnc11s A.H. Sm. & Hesler, Brittonia 14: •139. 1962 FIGS 1- 4A 

SPECl><E,<• EXJ,M]"'ED. MEXICO. V F. RACRUZ: ,\catl.ln, AcATL AN VOLCANO, 14 Sep 
2006,Mon1op11625,Mon1ora 163l.4633,4634,4635; 18Sep200?,Montor;4669;l9 
June 2008. Montoy~ 46&); 30 fuly 2009. Montoya 4739. Monluya 4?40, Montoya 4745 

(allatXAL). 

Jl JLEUS 12- 65 mm diam., convex, becoming plane to piano-convex, depressed 
in the center with age, at times subumbonate, with or without a central papilla, 
fainll}' vclu1inous, dull, smooth when young to rugust: at cen1t:r wht:n rm1lurt: 
or at times vcnose-rugosc and faintly rugose in other areas, dry, firm, often pale 
greyish (JOYR 5/1- 6/4, IOYR 5/3) or brownish (5D5- E5) or with darker (5E5-
E1-E6, IOYR 4/3-4/4) shades but generally conserving paler or even cream 
colored pat,hesor appearing with greyish-brown tinges over a cream background 
or more or less uniformly greyish -brown or brownish (around 2.5Y 5/3- 4; 6F7, 
583-C4; pale 505-ES, 482), darker (7.SYR 4/3, 5E4-E5) towards the center; 
margin wavy, at times inflexed and irregular, lobulate, edge at times whitish. 
LAMELLAE narrow (2- 3 mm broad), crowded, short-decurrcnt to dccurrent, 
cream-colored (2.SY 8/2-3, 3-1A2) when young to ydlowish-ochraceous (5A3, 
10 YR 8/3- 1, 8/6, 7/6) when old, staining reddish -salmon (8t\5- B7) when cut, 
some furcah:, with lamdlulae of different length (frequently one longer and 
two very short), generally 1- 3 between two lamellae. STIPE 20- 75 x 3- 12 mm, 
subcylindrical, slender, more or less tapering downwards or with tapered base, 
almost straight, at times weakly sinuous, occasionally curved, firm, hollow 



Lac.1ari1,sjmMiibrn1mrns i~Jistincl from L.jmno;ms ... 335 

Fm. l.La,uari11,j11roosibrr,1111~"'Montoy:i.4669.Scalebar= IOmm 

with age, faintly vclutinous, dry, dull, whitish, bone-whitish to cream-colored 
(2.5 Y 713, 8/2, 3A2), laterdcveloping pale greyish -brown (5B3- C3- D4, lOYR 
5/4-6/4) shades but .:unserving whitish areas mainly al apex or base; base 
whitish. CONTEXT white to cream-colored, staining pinkish, becoming slowly 
reddish (9B3, 9C5), finally wine-red to salmon color (785- 6, 7A5). Ooon mild 
to somewhat similar to chlorine. Taste very hot. KOH negative on pilcus and 
context. LATEX white, unchanging, cut surfaces staining reddish, salmon-red 
(7A6- B6) or even brownish-red (9C8), dried drops st<1incd reddish, staining 
white paper red (8C5-6), spots on paper slowly turning orange to salmon color 
(885) and to yellow (4A8- A5) with reddish-orange tinges to totally yellow 
(4A2-3) after some hours. 

8ASIDIOSPORES 7- 8(- 8.5) X 6.5- 7.5( - 8) µm, Xm • 7.4- 7.6 X 6.5- 7.2 µm, 
Qm = 1.06- 1.07, suhglobose, ornamentation l - 2 µm high, subrcticulate, 
composed of broad, sinuous hands forming a somewhat wide mesh, more or 
less crestate in profile, at times with isolate verrucae, often weakly amyloid 
in the suprahilar area. B11sm111 42-58 x 9- 13 µm, clavate, bi- or tetrasporic, 
sterigma 1- 7 µm long. Cm:1LOCYSTIDIA IY- 50 x 5- 7.5 µm, subcylindrical, 
more or less narrowly lageniform or moderately tapered, apically rounded, 
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0 . 

FIG.~- l«t,.rnaf11~u11oeus. 
(1- h)hasidiMpn'l'.s.(c) chfilocp1id i.,.(dJ rileipelli s 

la.c.d- Montoya 4634.b - holotype.llhr$:• - c - lOµm,d - 20 µm. 
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f1v. 3. l.a,;t11riu,Jumo>ihri11meu,. Ulmcl lar margin. Montoya 4634. Bars • 20 ~m. 
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sinuous,abundant, emerging above hymenium level, hyaline. PLEUllOCYSTIDIA 
absent. PsEuoocYSTIDIA 3- 4 µm diam., subcylindrical to vermiform, at times 
ramified, with refringcnt wlorlcss wntents. PlLEIPELLIS a hymenoepithelium, 
40-62 µm broad, lhe elements disposed in anticline ch:.iins of 2- 4 clements 
long, cells with pale yellowish-brown contents; terminal cells 11 -27 x 5-7 
µm, subcylindrical, subventricose, pyriform, sinuous, the remaining cells 
in the chains versiform, those immediately below the tenninal element in 
general broadly subcylindrical, 8-10 x 5-7 µm, other subisodiametric 9-15 µm 
di:.im. or m,,re ,,r less versif,,rm and hruad, 10-25 x ~- 13 µm di:.im. CONTEXT 

hctcromerous, hyphae 2.5-I0.8 pm diam., sphaerocytes 18-39.6 µm diam., 
laticifcrs 2.5- 1 l µm diam. HYMENOPHORAL TR/\M/\ heteromerous, hyphae 3- 5 
µm diam, laticifers 2.5-6 µm diam., with a lax tissue towards lamellar edge. 

HABITAT - Gregarious in a higm gnmdifo/i(I var. mexicml(I forest at 1840 m. 
Ont~R SPECL\IENS EXAMINED. US,\. MICJIIGAN: Wash•cn~w Co., SHARON HOLLOW, 

13 Aug 1960, A.ti. Smith 62897 (as L j,,mmu,. MlCll); Cheboygan Co .. Rec,e"s 
llog. 27 Aug 1960, A.M . Smith 63040 (holotypt of Lf,mwwide, MJCI-I); Cheboygan 

Co., Colonial Point , Burt lake, l l Aug l961, A.H. Smith 63892 (holotype of L 
Jumo,ihru,mrn,, MICI!). N"Bw Yo~~. Sandlake, RenMClaer Co., July, !'<!ck s.n. (u "L 
fuligi11mus,or.JU,no.susPeck~NYS). 

Discussion 

After comparing Mexican materials with specimens and descriptions of 
L. fumosibn11me11s, L. f11mosus, and L. f11mosoides, we concluded that 
although they arc apparently phenotypically similar, these three taxa could 
be Jiffercntialed bec:.iuse each possesses a unique sci of charnckrs. Lm:farius 
f11mosibr111meus as observed in the type specimen (Smith 63892) presents 
abundant cheilocystidia distributed at lamellar edges and even placed towards 
lateral sides of the lamcllar margin (Smith & Hesler 1962: · ... abundant and 
extending a short distance up the sides .. .'); their size and shape (20- 57 x 5- 7.5 
fllll, venlricosc, subcylinJric:.il, davalc, sinu!lus) :.ire also sirnil:.ir to ,\ 1cxirnn 
collections (FIGS. 2c, JA-B). Its basidiospores are 7.3- 8 x 6.5-7.5 µm, X = 7.6 
x 7 µm, Q ""' 1. 1, subreticulate (F1G. 2B). Although the pileipellis (F1G. 4B) was 
somewhat dillicult to rehydrate in the type, it was possible to observe that, as 
in our Mexican specimens, it is built of groups of clements in chains, bas:.il 
cells appearing i rrcgular and suhisodiamctric and tl1c terminal clements haYing 
a hymeniform appearance (Pi<... 4A). The taste (described as 'burning acrid' 
by Smith & Hesler 1962) and narrow and crowded lame\lae (also observed 
in Mexican collections) are distinctive. Smith & Hesler (1962) recorded 
L.f11mosibnm11eus from a beech - maple forest in Michigan. 

According to the description by Peck (1872), /.,1dariu.1/umcN1., possesses 
a pileus that is convex and then expanded, slightly depressed in the center, 
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F1c.4. Pileipdl is.Ban: : 20~m 
(~) Lac.1arir.sfr,rnoi:ibrum1(i.s. M<.>ntO)'ll 4634, (b) L_fi,moms, Smith 62897. 

smooth, smoJ..l'-brown or sordid white, lamcllac dose, adnatc, Hcsh white, taste 
at first mild then a..:r id . Smith & H1,,-sler (1962) distinguished J,./umo.'1o from 
L fumo5ibrmmws because basidiomes of the latter arc quickly burning-
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acrid and have a more highly developed pikipellis structure (also observed 
for the Mexican collections). Subsequently however, Hesler & Smith (1979) 
synonymized their L. /11mosibn11111em with L. /11mosr1s, regarding the taste 
.ind charncterislics of the pileipellis (and stipitipellis) as~ ... slight qut1ntitative 
variations ... ~ for recognizing two taxa. They also noted that the cheilocystidia in 
L.f11mosw; were 'poorly differentiated' [(9-)26-36 x 1.5-6 µm]. lt has not been 
possible to study the type of L.f11mos11s, which according to NYS is apparently 
lost. for the taxonomic interpretation of L. fumosw; we examined Peck's 
specimen (July, NY, .Sandlake, Rcnssdacr Co.; sec below) tlw1 he idcn1ificd 
as L./11/igillosus var./umosus and Smith 62897, which Hesler & Smith (1979) 
considered conspccific with L. f11mos11s. We corroborated in both materials 
that the lamellar edges lack cheilocystidia and, indeed, bear some basidia and 
sterile basidiok-like cells (PIGS. 5t.-B) (the longest about 10-25 x 3.5-9 µm in 
the specimen of Peck from Sandlakc and 17.5-32.5 x 5- 8 µmin the specimen 
Smith 62897) that could not be considered differentiated cells representing 
cystidia. "fhe pilcipellis (FIG 4B) showed the differences as well, having broader 
and shorter terminal clements I 12-21(-28) x 5-12 µm , broadly davate, ovoid, 
subisodiametric and less frequently pyriform J. 'fhe basidiospores appear more 
ellipsoid in both Peck's Sandlakc specimen [7- 8 ( - 8.5) x 6.5- 7.5(- 8) µm, 
X == 7.7 x 6.7 µm, Q == 1.2, n == 25] and Smith 62897 17-5-8 x 6.5-7.3 µm, 
X==7.8x6.8µm,Q== J.15,n ==25]. 

The type specimen of L,ictarius fumosoides (treated as L. /11mos11s var. 
f11mo~oides by Hesler & Smith 1979) was also studied for comparison. '[his 
specimen differs from the previous specimens particularly in pileipellis 
structure t1nd the absence uf cheilocystidia. The lamellar edges bear basidiolc
like structures and some basidia but no differentiated cystidia. The pileipellis 
has a lax arrangement, which in some areas appears as a cutis from which some 
slender pileocystidia [19-68 x 5-7 µm, clavate, subcylindrical-vermifonn, 
sinuous. capitatc. these latter 9- 10 µm broad at apex] appear intermixed. 
In rnos1 areas the pilem.:ystidia grow from irregular (17-68 x 8-15 µm) or 
somewhat subisodiamctric ( 15- 20 x 15- 18 µm) elements arranged in chains of 
up to two cells. The pileocystidia in L./11mosoides (type specimen) arc long and 
slender and somewhat resemble a trichodermis and thus differing from those 
seen in the other collections of L. fumosibrwmeus. 

We therefore agree with Smith & Hesler (1962) that L fumo.,ilm11mw., 
represents a distinct taxon based on the pilcipellis structure, consistent 
presence and shape of cheilocystidia, the size, shape, and ornamentat ion 
of basidiospores, color changes and taste of basidiomes, and the shape and 
disposition oflamellae. It should be noted that the hot taste seems to be directly 
associated with latex in that hasidiomcs lacking latex tasted mild or at least less 
acrid that the basidiomes with latex. 
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It is interesting to note that afler Peck ( 1885) treated L.f11mosm as L.f11ligi11os11s 
(Fr.) 1:r., Saccardo (1887) reduced Peck's taxon to a variety, as ML.fuligi11os11s 
var. fumosus Peck~ The European L11ctori11sfuligi1105us (Fr.) Fr. and L. t1Zo11ites 
(Bull.) Fr. (another species within this group), which sh.ire .i more or less 
similar habit with L. fi1mosibrzm11e11s, can be distinguished by moderately 
distant gills, mild or bitter to slightly acrid latex (Heilmann-Clausen ct al. 1998, 

Basso 1999), bigger basidiospores [X = 8 .0-8.6 x 7.1 - 7.8 µm (in L. azonites) 
or X == 8.1-8.4 x 7 . 1- 7.6 µm (in L.fu/igi11osus with a wider Q range, 1.09- 1.15; 

Heilmann -Clausen ct al. 1998] • .ind a pilt!ipcllis wi1h somewhat lunger terminal 
elements that give a trichodermoid aspect to the suprapellis (20-40 x 3-5 flm 
in L. azonites and 20- 15 x 5 - 8 µmin L. f11/igi11os11s; Heilmann-Clausen ct al. 
1998). 
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Al>stract - A new species flygnxyhe mm,adukaemis, in k:ction Firmae collec1ed from 
the Uppa ngala fort'>l ofWi:,,lcm Ghat, ofKamalaka, Jn<lia is ilt'Kribt,J am.I illuslrnkd. 
Both macro· and micn=opicnl foatures o( the pre~nt collc,:tion arc compared with 
similarordoselyreLilcdtaxains&lionFJrma<' 

Ke)' worJs - Agaricalcs, &,idi<Jmy,::ota, f/ygropl ,oraaac, macrofungi 

Introduction 

Members of Hygm.:ybe (Fr.) P. Kumm. with Jimmphic basiJiospo res anJ 
basidia in section Firmile arc widely distributed in tropics. Corner (1 936) 
studied this group in the paleotropics and described a new species, Hygroplwrus 
hypolwem<ictu.~ Corner [• ffygrocybe hypolwemacta (Corner) Pegler], and 
16 new \lar ieties of Hygropliorusfirmus Berk. & Broome I• Nygrocybefirma 
(Berk. & Broome) Singer 1. He also noted, however, that many of his varieties 
might represent species in their own right. Pegler (1983) stated that 1/ygrocybe 

firm a represented an extremely variable species; he considered that of Corner's 
varieties, only militaris and pimiceoides (in addition to the autonymous variety) 
were worthy of recognition at the species level, but he did not transfer any 
variet ies I" /·lygmcyhe. Although Hygm.::yl>e species arc well reprcscnlcd all 
over India (Manjula l 983, Natarajan ct al. 2005) , most have been described 
and reported from Kerala state (Leclavathy ct al. 2006). However, only two 
species of ffyg rocyhe in section Firmae ha,e been described so far from India: 
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H. alwisii (Berk. & Broome) Pegler from Kerala (Leelavathy et al. 2006), and 
l !. ,wt<1mja11ii Scnthil. & Kumaresan from Karnataka (Scnthilarasu et a l. 201 O). 

In lhis study, we describe Hyg rocybe mm1od11k11emis, which differs macro- and 
microscopically from known species of Hygrocybe in section Fir,nae. 

Materials and methods 

The description and illustrations were based on the type specimen collected 
from ~fonaduka, Uppangala fores t of Western Ghats of Karnataka. Handmade 
sections were obtained from the dried specimens, later revived in 3% KOH 
and mounted in 2% Phlo:dm:. Approximately 50 hasidiosporcs obtai ned from 
a spore print were measured. The mean spore measurements are given in 
parentheses followed by the range of spore measurements (with extreme values 
in parentheses). The type specimen was deposited in the Herbarium of Madras 
University Botany Laboratory (MUB L). The colour terminology used is that of 
Kornerup & \Vanscher ( 197R). 

Taxonomy 

Hygrocybe 111anad11kae11sis SenthiL , Kumares.an & S. K. Singh sp. nov. F1Gs I, 2 
Mvc.0BM<K MR 5 1ll7 15 

Pil~u• 8 25 mm diam., co11wxu,, depre,sus; ,uperfick ae,1uabilirN" aura111i,acus cum 
flav11s r·r,,,a//J <Jrim,,, m,ra111: r,sc l,'i ~"'· m,rau1 · ,,..rr,bu;'Jbifl,.,.ad 
rn,,rginr.lacvi,:;mmif11e,ci:u!.,,i,,/a,:vi:,.,1'Ult ·>t,J.,tu>.La,ndi,e,o,b./cc11r,e11/,;,;/111rulu, 
ad ra,,,.,rrnlim,<, ad r,,qr«: J mm fotac, rnbdi,ta11/cs, trih11s onli11ihr,5 /amdlr,h,r11m 
imamixtw; margfoe WllWIOf'i, /a.,,,J,. Stipe, IJ-60 x 7- 12 mm, a1'<1uali<, cylindria1<, 

cm,pre;s11, aJp" m . .-av11;, ca<:p·:" ,~,fiC "''l""b"/itraura111 · us-wb,., 
ad arroaura,11iacus, laevis. Co111e.,·t,,s a,l u,que 2 mm latae at ,liscu,, a/bus. Sporae 
dim1>rpl,11e;rn!U1'"-'P""'e(l2.8 :t 0.7x7.8 1" 0.7),(l l- ) 1/ ._'i - 1.l.5(- 15)x 7- 9{- 10)1,m,Q 
- l.6, dlipsoid.-arad latr rliipsaidrae, /,y,Ji11M,{'tl•ietibustem,il,,.;,iuttulis,efracti,·c;; 
micm,parac (5.5 ± OA x 3.-1 ± 0.2), (-1.5 )5 6( 6.5) x 2.9 ·I 1•m, Q • /.6, cllipsoid,:oc 
ad /are dlip..,,JM:a~. simi/i., a,J ma,:mpnrae. lla,Jdia dimnrpl,a; mocmba.,idia 4L5-57 
x /0- 13Jml, cyli,,drico-davata, 4-,para, ,terigmatu,5.5- 9.5 x /.5- 2.5/mi,paridfb,., 
te11uibus, guttuiis uumaosi;; microb.isidia 29 J9 x 5.5 6.5 /""· qli,ulrico dal'<lta, ·I 
spnm, sterig ,t11111'< ad r..cqr,e 5.5 1,rn 1""8"-'• <imili, ad ma..mb,,,idia. Ma,:i;" lamel!ari.< 
fatilis. Cy,tidia 11ulla. Trama l,y,,r~11opl,orali, r.,g,./,,,i,, exl,yp!U, l.5- 7.5µm ,liam. Pileal 
conlextusal,ypl,i,l.5 -5pm diam.,l,yali11ae,parietib,«tem1ibu;,Pileipelli,ci,ti,e,ta 
l,ypl,isrepemibu,, l..5- 7.511mdiam.Fih .. !i.,alnmd,mtib11.,. 

TnE: Ind ia, Kam:itaka Stale, Manaduk.a. Uppang.,.la Fore,!, l2'30'N 79"39"W. 500 mas[, 
onground (soil),Srn1hila rasuG.(Holotyl'(' MUBL3429) 

ETYMOLOGY:Thisspccicsisn~mcdfor itsplaccofcolk-<:tion. 

Pilcus 8- 25 mm diam., broadly convex, soon depressed at the disc; surface 
uniformly deep orange (6A8), with light yellow (4AS) tints at the disc when 
young, light orange (SAS) at the disc, orange-red (8B8) elsewhere, deep yellow 
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F1G1.flygrocybem"'iad11kac1r,i, 
Un<krna!ural conditionsmManaduka,Uppangala fores!.PhotoScnthilararnG 
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(4A8) at extreme margin with age, dry, smooth; margin regular, smooth, not 
striate. Lamellae subdecurrcnt, light rellow (4A4) to butter-yellow (4AS), up to 
3 mm broad, mor.lenitcly close wi1h lamellul.ie of 3 lengths; edge concolorous 
with the sir.Jes, smooth. Stipe 13- 60 x 7- 12 mm, equal, sl ightly attenuated 
towards apex, cylindric, slightly compressed at the apex , hollow, caespitose; 
surface uniformly orange- red (8B7), be..:oming deep orange (6A8) at maturity, 
often with light yellow (4AS) tints, smooth, dry. Context very thin, up to 2 mm 
thick at the disc, white. 

Basidiospores dimorphous: macrospores (12.8 ± 0.7 x 7.8 ± 0.7) (Ii - ) 
I 1.5- 13.5(- 15) x 7- 9( - 10) µm, Q= l.6, ellipsoid to elongate ellipsoid, hyalinc, 
thin-wal ler.I with few refractive gul1ulcs; micrnspores (5.5 ± 0.4 x 3.4 ± 0.2) 
(4.5- )5- 6(- 6.S) x 2.9- 4 µm, Q= i.6, ellipsoid to elongate ellipsoid, similar to 
macrospores. Basidiadimorphous: macrobasidia42.S- 57 x 10- 13 µm,cylindric 
clavate, bearing four thick, large sterigmata, 5.5- 9.S x 1.5- 2.5 µm, thin -walled, 
with numerous guttulcs; microbasidia 29- 39 x 5.5- 6.5 µm, cylindric-clavatc, 
bearing four sterigmata, up to 5.5 µm long, similar to macrobasidia. Lamella
edge fertile. Cystidia absent. Hymenophoral t rama regular, hyaline, of thin
walle<l hyphae, 1.5- 7.S µm diam., inflated to 17.S µm diam. Subhymenial layer 
little developed, up to S µm wide, loosely interwoven. Pilcal context consisting 
of closely interwoven, thin -walled, hyaline hyphae, 1.5- 5 µm diam., inflated to 
13 µm diam .; olcifcrous hyphae scattered, thick-walled, 2- 7 µm diam. Pileal 
surface a repent cutis of radiall}' arranged parallel hyphae, 1.5- 7.5 µm diam., 
inflated to 22.5 µm diam. Clamp-connect ions abundant. 

H /\B ITAT - On ground, caespitose, in wet evergreen tropical forest. 

D1sc uss10N: The characteristic features of Hy,.:rocybe m1m11duk11e11sis arc the 
presence of deep yellow to deep orange or orange-red, smooth, convex pileus, 
light yellow to butler-yellow, subdecurrent lamellae, orange-red to deep orange, 
long and thick st ipe, caespitose growth, and strongly dimorphic spores and 
basidia. 

Among the varieties of Hygropl10ms firmm described by Corner (1936), 
Hygrocyhe m1m(id11koem;is closclr resembles var. milir11ris and v.ir. pw,iceoides 
in its similar sized and shaped macrospores. However, var. milirnris dearly 
differs in having scarlet pilcus and white stipe and var. pu11iceoides has a much 
larger (70- 80 mm) pilcus and longer (60- 75 mm) stipe. 

l-lygrocybe manadukaensis more closely resembles H. rri11ire11sis (Dennis) 
Pegler (Pegler 1983) in possession of a convex, shallowly depressed pileus 
and dimorphous basidiospores and basidia. llowever, / /. trinilwsis is dearly 
distinguished macroscopically by its small, scurfy, umblicate pileus, coral-red 
lamellae, and thin, scarlet stipe and microscopically by its smaller (10- 13 x 
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Fm2.llyg,ocybt>,.,a,rn.111kaemis: a.llabit x l.b.Ma.croba,idirupore,;,c.Microbasidiospore5. 
d.Macrobasidia.e.Microba,idia. Scak,bar - I011m 

6- 7.5 µm) macrospores, larger (7- 9 x '1.5- 5.5 µm) microspores, and smaller 
macrobasidia (35- 45 x 8- 9 µm) and microbasidia (20- 28 µm). 

Hygro.:;ybe ocdde11t(l/i., (Dennis) Pegler var. ocddeutafo (Pegler 1983; 
Lodge & Pegler 1990) exhibits a similar range or yellow to orange colour 
variation and produces similarly sized macrospores and microbasidia. 
Ilowevcr, //. occidentalis var. occidentalis clearly differs macroscopically from 
H. manadukaensis in its larger (10- 70 mm), convex to applanate, perforated 
pi le us and larger (35- 100 x 4- 20 mm) stipe; the latter species, which possesses a 
convex, depressed but never perforated pikus, is differentiated microscopically 
by its smaller microspurcs (5- 8 x 3.3- 5 µmin H. uccidoilti/is var. uccidr:11/11/is). 
In addition, both species differ in their growth habit, where H. m111111d11kmmsis 
produces caespitosc basidiomes in contrast to the solitary to scattered habit or 
H. o.xide11t,1/i.~ var. oa:ideutali.~. 

Hygrocybc anisa (Berk. & Broome) Pegler (Pegler 1986) produces similarly 
coloured and sized, caespitosc basidiomes, macrospores, and microbasidia. 
Ilowevcr, //. a11isa differs macroscopically from //. ma11ad11kae11sis in its 



3'18 ... Scnthilar~su, Kumaman & Singh 

straw yellow, slightly floccose/squamose pileus that lacks the orange tints 
that characterize //. ma11ad11kaensis and slender (2- 5 mm) stipc. In addition, 
H. rmisa is distinguished mieroscopically by hirgcr microspores (6.5-8 x 4.5-
5.3 µm) and macrobasidia (60-70 µm). 

While the dimensions of the macro- and mkrospores of H. 11aMmj(llrii arc 
similar to those of H. mwmdukmm,;i.,, /-/. 1wl!lrnjw1ii has a yellow pilcuscovercd 
with ruby red, lomcntose squamules and a light yellow, longer, slender (50-1'10 
x 2-5 mm) stipc. In addition, H. 1111t11mja11ii has larger macro- (55 - 68.5 µm) 
and micro- (37-44.5 µm) basidia (Scnthilarasu ct al. 2010). 

Hygrocybe mmwd11kt1ensis somewhat resembles H.firm11 (Berk. & Broome) 
Singer (Pegler 1986) in the orange to pale yellow convex pileus, subdecurrent 
pale yellow lamellae, long, thick, orange to pale yellow stipe. and similarly sized 
m<1crosporesand microbasidia. However, H.flnrwclearlydiffers m<1croscopic.illy 
in its tomentose to scurfy squamulose/fibrillosc, perforated pilcus, contrasting 
with the non-perforated smooth pileus of /·/. mmwd11kae11sis. In addition, 
H.Jirma microscopically differs in its larger microsporcs (6-8 x 4.5-6 1,1111) and 
macrobasidia(S0-75x 12-16µm). 

The morphological variation observed in the specimen from Manaduka 
differentiates it from the above taxa and supports it as a new species in section 
Firm11e. 
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Abstra,t The ge nus Coprinc/1115 is re-examined from iu establi shment . through 
de ,no tion as a synonym of Cop,;.,,.,, and "I' through it< current re ins1atement. An 
agaric with a setulose pil~us, sphaerocystic ,·eil. and mitriform, nodulose spores has 
beenisolatedfromchamoisdung and,basedon morphokigicaldata.is1tgard<.>dasa 
,ww sptcies in Copri,.ellus. The &w 1a:«>n is compared wilh mo rphologicall y si milar 

O,Jn ;,.,/!.,, , pecics, particularly with those having mitriforrn ~1>ore~. O ther t~xa recentl y 

dt= ib.:d in Copri""' are tran.terred to Co/wi11elfos. 

Ke)' words - Agari,:a/es, Ser'11"<i, 28S rDNA , ITS, ~-tuhulin 

Introduction 

Pcrsoon ( 1797) erected the genus Coprinus to accommodate agaric species 
with an ephemeral, membranous cap and blackening, deliquescent gills. 
Karsten (1879) later established the genus Copri11ellus for species differing from 
Copri11m in having "caps covered by a cuticle or veil, finall y lacerate and turned 
upw.irds~ rallu:r th.in "sc.i ly from n:mn.inls of the uniwrsal vdl, and covered 
by a veil". Ricken ( 1915), who accepted Copri11e/111s as a subgenus of Copri11us 
limited to non-deliquescent species, restricted subgen. Coprinu5 to species 
with deliquescent gills. Lange (1938) reinstated Copri11e/lus at the genus level 
to include some non-deliquescent spc.::ies, which Singer (1986) later placed in 
Co}'ri11us subscct. Setulo~i J. E. Lange. Singer (1986), whose conceptions were 
basic to the modern taxonomy of Agnricales Underw., regarded Coprine/lus as 
a later synonym of Coprinus. 

M. Lange (1952), who studied pikocystidiate species from different 
geographical origins morphologically and with interfertility tests, showed that 
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some species consisted of more than one cryptic, interstcrilc entity. UljC & Bas 
( 1991) monographed the serulosi at subsection level of section Pse11docopri1111s 
(Ki.i.hncr) P.O. Orton & Watling and included species with a hymcnidcrmal 
cuticle :.ind sc1ulac on cap and stern, sometimes in :.issociation wi1h veil 
remnants. 

Molecular phylogenetic studies (Hopple & Vilgalys 199-1., 1999; Johnson 
& Vilgalys 1998; Johnson 1999; Moncalvo ct al. 2000, 2002) show Copri1111s 
comr1tus (O.F. Milli.) Pers. (the type species of Copri11m) and its allies as 
distantly n:1:.ited to the other Coprium species,:.inJ reveal Coprim1s sensu lalo to 
be a heterogeneous, polyphylctic assemblage. Based on these results, Redhead 
ct al. (200 l) split Copri1111s s.L into four genera - Copri11us s. sir. in Agtlricace11e 
Chcvall. and Coprinellus, Coprinopsis I~ Karst., and P11rasola Redhead ct al. in 
Ps11rhyrell11ce11e Vilgalys et al. Their concept of Copri11ell1u includes species that 
in traditional systematics hclong 10 subscct. Se/11/osi and suhsccts. Dorne.itici 
Singer and Mirncei ( Fr.) UljC & Noordcl. of sect. Veliformes (Fr.) Penn. and arc 
characterised by a hymcnidcrmal or cystodcrmal pileipcllis with a globular veil 
andJorpileocystidia(sctulac) . 

This new taxonomy based on phylogenetic relationships in association with 
morphological features is now accepted by many authors, including Kcirle ct al. 
(200-1.) in theirrcscar.::h on HawaiianAgtiricales, Nagy ct al. (2009), who applied 
it to a complex study on Parnsola, and Schafer (2010), who combined earlier 
subsections as sections of Parasola, Coprinellus, and Coprinopsis. 

Since UljC & Bas ( 1991) monographed Se/11/osi, additional new Coprinm s.L 
species belonging to this section have been published (UljC & Verhekcn 2002, 

Uljt' & Kci>Tr 2003 , Uljt' & Nour<lcluus 2003, Nagy 2006), a few of which have 
been recombined in Copri11ell11s (Nagy ct al., in press). 

Our systematic study of coprophilous ascomycctcs and basidiomycctcs 
from Italy has recently allowed us to observe the growth on dung, in a damp 
chamber culture, of a Coprirws s.l., whose morphological features match those 
of Se11do.,i, but whose combination of char.tctcrs docs nol correspond lo :.iny 
species in this section. We describe it here as a new species ofCopri11el/11s. 

Materials and methods 

Isolation of the fungus - Morphological studies 
Samples of chamois (Rupicapra rup,capra) dtmg were dried and cultured, atier 

nineteen months, in a non-sterilised damp chamber according to Richardson & Watling 
(1997)andRichardson(2001),slightlymodifiedb)"Dovcri(2004).lhe.::ultures,placed 
nndcrnaturnllightatroomtcmpcraturc(t8- 25°C),wcrcobscrvcddailyforfivcwceks 
with 1he un~idcd eye ~nd a x7-45 m~gnifica1ion stcrcomkroscope. The macroscopk 
features were immedialel)· described, and fresh malcrial was mouotcd io watcr and 
Cunguredand microscupicallye.irnmiru:d under a binucularlightmicroscupt:.Sporc 
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size was measured in water and calculated on 80 mature spores from 3 basidiomata, 
excluding the apiculum from the measurements (Q means the quotient of length 
divided by the breadth in face view). Small fru itbodies were dried in a few minutes with 
an artificial light. lhe collection has been preserved as dried material andslidcs(PI) 
Hcrbarium abbreviation follows Holmgren &Holmgn:n (1998) 

Molecular studies 
DNA extraction was performed on a drkd fruitbody using the DNeasr Plant MiniKit 

(Qiagcn), according to the manufacturer's protocol. Polymerase Chain Reaction (PCR) 
was u\.Cd to amplify the LSU and the ITS regions of the nuclear ribosomal DNA, 
employing the following primers: LR7, LRS, LR3R and LROR for the first l.5 kb of the 
LSU gene and JTSI and ITS1 for the ITS region (Gardes & Bruns 1993). Amplification 
reaction mixtures contained 25-50 ng of template DNA, GoTaq'Gn..-cn Master Mix 
(Promega) JX and 0.5 mM of each primer in a volume of 50 µL 

Amplification was performed in a Genc/\mp• PCR System :!•100 (Perkin Elmer) 
using the following parameters, for LSU init ial denaturation step at 94°C for 5 min, 35 
cycles consisting of denaturation at 94°C for I min, annealing at SO"C (for LRORJLR7) 
orsrC(for LRORJLRS and LR3RJLR7) for 1 min and extension al 72°C for:! min, llnal 
extension uf72"C for 7 min; for ITS initial <lena(uralion sl<:p al 94°C for I min, 30 q·dc:; 
consistingofdenaturalionat94°Cfor30s,annealingat54°Cfor l min and extension 
at 72°C for I min, final extension of 72°C for 4 min. Af1er th<: final extension of 72°C 
rcactionswerehddat4°C 

lnaddition.afragmentofthc~tubulingcnc,vasamplificdbyprimcrsB36f_psa/ 
Bl2r_psaaccordingtoNagyctal.(2010). 

PU{ products were purified by theQlAquick PCR Purification Kit (Qiagen) according 
tothemanufacturer'sprotocoland submittedtoscqu<:ncing.Samplestobc:scquen-ced 
were process,.'(] by the DNA Sequence Facility at the Bio Molecular Research (BMR), 
ServiziodiSequenziamento - CRIB]. Univnsityof Padova(ltaly). Forsequencingtbe 
same primers as described above for the ITS fr.igments and LR 16 or LR22 as additional 
primers for the J.<iU fragmen1 (Gar<les & Bruns 1993) were u«ed. "The u;u and ITS 
sequences derived from lhesc studies have been d<:posiled in Gen Bank and compared 
wilhuthcrsc<.jucnc<:sinG<:nBank 

Taxonomy 

CoprirJellus n,itrinodullsporus Dovcri & Sarrocco sp. nov. 
Mn:oBANK 51~7});Gm<BANK HQ18o1;0 

Pile,,. prirno ,11bg/ohos,.., vcl ellipti<:,0 parabo/iforn,i:<, ""l"e ad 2 mm a/It«, ,ieimle co11wxo 

conirns w1 wrnpanulato·cotave~11S, ultimo co,1v,:~-o·applmmrus wl ellarn remlut"s, 3 - 10 

mm latus, d,.,k /"11i1ww -p .. btoic,11s, rudialiler itri«tus, ,b,,de fimm<lu~. Culi"'I" primv 
oc:l,r"'<''1, lr.h>o w:i pmpun>o, wro olivauo, "'ff""', deir,de Jlori, lw;:ri, colon'tn a.:~ipieus, 
plnu,nq"e ad m<lrgim,m pallidior, ad {'<l<lremum .;,.,ra<eens. t11mel!ae a,u,,Jmre<, 

,r~,ilt.'trl "'-"' t<tli11<:nl,,. v,11hiW><lt'. inf, rqu,,.ue,;, a a/ho ,iigdum/r,; 11,/ rnargi11an 
p,,llidiores.Stipe<"-'<jllead ·l5 x0.5 0.8m,n,a!bid,«velmo<liaq11ampile1<,pallidior, 

jk.xt<osr,s, ~yli,.,/ra/u,, aliqua11to ad b,,sim dilarar11s at "°" h11/boms, om.,ino pmi110>0· 
p111x>Ccm, we/ie i,.,,..1; rudiul<J mycdi() J"uedi111,. /11<Jdmm. Vdo,rn :,;,m,ulalum, dud 
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pileum el ad ,tipitem w,r,~m,m, ,,_.· crarn,crn,tati, a,,,,.,, cras,it,wicati• ,plwerocytibrt5, 
12-2011mJim 11. , wmpu,ilum. Spume(9- )9.S- // (- 11.S)x 6- 7x5-<i 11m, in<«lv,:r,u 
virn mitrifQmu:50 "/a/ere ,,.ix,,,.J'Xd«/iforme, , p/ermnq,1c rol!mdc quadrin«lo5a<:, 
fw;u,b,,dilu>, valdeewe,o rrico, l.i -21,m Imo, poro germi1111,ivo praediwe. &sidia 16- 27 >< 

6- 9µm.ldl<l>J!<m,.J.,vifu,mi<lvd,·ubcy/imlr<ll<l.Pleu,,x:y,tiJi«<lb,,ml i<l . Cl«:i/ucy>1idi« 
ropio,a,g/obo,ave/lateellipwide",P"'iicularia,25 39x21 32,.,m.Pileipellise .. ·globosis, 
daviformil,,.,w//ateel/ipsoidei<,i"tndum crn<tatisu/lu!i,,20-48><16- J4/"><,compo,ita. 
Pilw,.,y,1i,liu ropim«, /.,geuifv,miu, d lem1ilu11ic,./u, 62- 78(- 90) x 12- 15 I'"'• ad uculum 
apiumco11tracta,aliq,w11docn"rat"lcptocy,tidi,,,ctc:m"it,wicata,35-45x/l /6µm, 
plu11mque cni<MM sdmxy<tidia. Cm,locy<tidi" ropW<ll, pi!-ysridiis similia, ~0- 75 >< 

/0- 17pm.Fibulaeabse11te,. llolotypusl,icde,ig,iat,,,Nk l i11Pi,a11illo,ti&>1,mici 
viridariow.,s.,rv,m,r,exfi..wR11pic,.prae n.pia1prae,in,\ugusta11<1//a/ic,iurra(,a/tu, 

S1>/ari)i""""roalquecultn,advigfo ri .<n/itaria<p«.imi,,arem11t1>,28Augmtu.<200& 

TnE: S.Jati pass (45°52"H"N rs2·os"E), Ao.sta, hair, on chamois dung, 28.8.2008. lcg.: 
l.Le\'ornto(lfolN)"J'CN.A. J,PisaBotani calGarden) 

ETYMOLOGY: mitri-,raiuli-,pon., from the Latin (in turn from the Gn,ek) "mitra" • 
"mitre•;•11odu/,.,• - ·~mall knob"; ",pora" - -~pore"; rcforred to the nodulose, mitriform 
Sp<>rt'S 

MAC ROCHARACTERS- Pl t.F.US suhglohosc or ellipsoid-paraboloid when still 
dosed, up lo 2 mm high. convex-conic lo conic-campanul.ite later, expanding 
to convex-plane or even revolute with an even margin, not umbonate, 3-l O 
mm diam., wholly and densely pruinose-pubescent, pruina thinning away with 
age, radially striate, becoming slightly grooved. Cuticle ochrcous at first, with 
orange to purplish, rarely olive, shades, becoming cream coloured with a darker 
disc, fm.illy greyish; LAMELLAE .iscendanl, free, ven1ricuse, thin, dis t.int, bl.ick 
at maturity with a paler edge. LAMELLULAF. present; STIPE up to 115 x 0.5-0.8 
mm, whitish or slightly paler than cap, wavy, cylindric, somewhat enlarged 
but not bulbous at the base, hollow, entirely pruinose-pubescent, often with a 
radial, white mycclial felt; VEIL granulose, present both on the cap and stem; 
CO NTE:rCT impcrccplihl c. No smell. 

MTCROCtf ARACTERS- BASTDl OS l'ORES (9- )9.5- 11(- 11.5) X 6- 7 X 5-6 µm, 
mitriform in fro ntal view (Q = l.38- L69; Q average= l.52),subamygdaliform 
in side view, with a conical base and conical or convex apex, nodulose usually 
having two knobs on each side in face view, dark reddish brown at maturity, 
with a wdl developed, prominent apiculus, and an eccentric germ pore, 
1. 5- 2 µm diam.; BAS!D lA 11 -sporcd, 16- 27 x 6-9 µm, bimorphic, claviform or 
subcylindrk, the latter with a slight median constriction, each surrounded by 
11 - 5 globose to claviform brachybasidia, 17- 33 x 17- 30 µm.; PLEUROCYSTIDJA 
absent; CHE! LOCYSTI DIA abundant, globose or broadly ellipsoidal, with a pcdiccl, 
25-39 x 21 - 32 µm.; Pl LEIPE LLIS a hymcniderm of globose, claviform, or broadly 
ellipsoidal, sometimes encrusted cells, 20- 48 xl6- 34 µm.; PILEOCYSTIDIA 
numerous, of two kinds, bulh lagcniform: 1) thin-walled (lcptocystidia), 
62- 78(-90) x 12- 15µm, bulbous at the base, with a neck tapering upwards, 
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F1v. l C-Opri1rdlu, mitritrodr,li,p<m" (holocype): a ., ba1idioma in an early stage; b ., hynienidermal 
cdls inlerspaced with a lcptopilcocystidium; c. e- f : details of pilcipcUis with leptocystidia. 
sclerocystidia. and dark pigmcnt~>d wil cells; d " dark pigm~nh.>d wil cells abow th<: hy111cnid~rmal 
cells. Scalebar.s:a • S(X)µm;b • 20µm;c- f • SOµm. 
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7- 10 µm diam. at their base, sometimes sparsely encrusted at the neck and 
densely and coarsely at the base; 2) thick-walled (sclerocystidia), 35- 45 x 
l 1- 16 µm (3 - 4 µm diam. at the neck base), darker than kptocystidia, usually 
co.irsdy encrus1ed .il their bulbous base; CAULOCUTJS with the oulermosl 
hyphae 1- 3 µm diam., sometimes encrusted, supporting many cystidia similar 
to pikocystidia, 10-75 x 10- 17 µm.; VEIL formed of coarsely encrusted, thick
walled sphaerocysts, 12-20 µm diam., globosc or even in transitional forms, 
with hints of neck, from sphacrocysts to sckrocystidia; CLAMP-CONNECTIONS 
ahsenl. 

ECOLOGY, RANGE, OtSTRlllUTION- About lwenl y scalkrcd specimens un 
chamois (Rupiwpm riipiwpm) dung in a damp chamber culture. August. To 
date only known from the type locality. 

MOLECULAR ATTRIBUTES- Amplification of the LSU and ITS regions resulted 
in about 1.4 kb and 600 bp long sequences, respectively. Comparison of our 
LSU sequence (accession number HQ 180170) with those deposited in Gen Bank 
resulted in high similarity percentages (96%) with other ~trains of Copri11ell10 
spp., and comparison of the ITS sequence (accession number HQ180171) 
within the same database confirmed this result. A ~-tubulin sequence has 
been deposited (HQ180172) to support further phylogenetic studies on 
C. mitrinodulisporm. 

Discussion 

"The main features of Copri,re//us mitrinodulisporus arc growth on dung, pi leus 
wilh sdulae,and a gr,mulose, sphaerocysti cveil, lhe latter particularly evident in 
the early stages, mitriform and nodulose basidiospores, and absence of clamp
connections. The presence of a hymenidermal pileipellis and setuliform piko
and caulocystidia places the species in subs. Setulosi of UljC & Has ( 1991) and 
now in Copri11el/11s, as revised and reinstated by phylogenetic studies (Redhead 
ct al. 2001) assedion Sdulo.,i(J.F.. l .ange) D.J. Schaf. (Schafer 2010). 

Copri11e/lm mitrinod11/isporus is very close to Coprinm doverii L. Nagy, a 
typical representative of Setulosi not yet recombined in Coprinell11s (Nag}', in 
lilt.). 'J he two species share habitat and many macro- and microscopic features, 
including encrusted lageniform pikocystidia and mitriform nodulose spores, 
hut C. mitri11odJdi.,pom., differs in having larger spores (6.2- 8.3 x 4.5- 5.8 x 
3.8- 4.1 µmin C. dovrrii), abundant and larger cheilocystidia (gill edge almost 
sterile), longer pileocystidia, abundant sclerocystidia and veil (the la11er easily 
observable with a x]U magnification), and in lacking clamp connections, 
which are absent also in the mycelial felt. In addition. C. milrinodulisporus has 
pi leocystidia with constantly tapering necks rather than with hoth tapering 
and cylindrical necks. Given the limited number of collections of both species 
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F1G.2C-0pri11dl,,, milri1wduli,/>()r11, (holo1ypc):a • brachybasidia;b • chcilocys!idia; c.c • dc!ails 
of caulocutis with lageniform cystidia; d " immature and maturing sports; f " deta il of hymenium 
with 00,;iJia; g " lll4ture •1•or~s. Scilli: b~rs: a- d. f " 20 ~rn;,: " 50 µm; g " 15 ~rn. 
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studied and the unique combination of characters they share, they might 
conceivably represent one, variable \axon. Further studies arc clearly desirable 
but considering the observed differences and the possible rarity of the taxa, we 
prefer 10 lreat these as separate species. As the two species occupy an isolalcd 
morphological posit ion in Setulosi, a molecular phylogeny might not dearly 
differentiate them from each other. It would be interesting to explore their 
intcrsterilityinmatingstudies. 

Lageniform kptopileo- and sderopikocystidia tapering upwards and 
similarly sir.cd (8.5-1 1 x 6.5- 8.5 x 5- 6.5 !Jill in Orton & Watling 1979), 

mitriform basidiospores are also found in Coprinellus ang11la1us (Peck) Redhead 
ct al., which is, however, a carbonicolous species with much larger, rust-brown 
fruitbodies, non-nodulose, more squat basidiospores (average length/breadth 
= 1.25-1.35, Ulji 2005) with a central, very wide and truncate germ pore, 
pleurocystidia,andclamp-connections. 

Coprinellm m11rculen111s (Britzelm.) Redhead ct al., a coprophilous 
pilcocystidiate species with a granular veil and similarly sized basidiosporcs also 
shares purplish pilcus shades and globose or broadly ellipsoidal cheilocystidia 
(UljC & Bas 1991), but C. marc11lwtw; differs in its smooth, usually hexagonal, 
sometimes mitriform basidiospores, and pilcocystidia with a cylindrical neck, 
equal or enlarged at its apex. It also differs from C. mitri11od11li5Por11s in lacking 
sclerocystidia and having plcurocystidia and clamp-connections. 

Although it docs not have mitriform spores, Coprinellus lwptemerus 
(M . Lange & A.H. Smith) Vilgalys ct al. has other characters in common with 
C. mitrinodulisporus, including an encrusted veil with cells transitional between 
sphacrocysls and pikocystidia , a lack of damp connections and plcurocystidia, 
small fruitbodies, and a habit on dung. However, the combination of characters 
and distinctly shaped spores distinguish C. mitri11od11lisporus clearly from 
C. heptemeriu and other previously published Set11los i, except C. doverii. 

Apart from C. dowrii, no other Setulosi species published after UljC & Bas 
(1991) and UljC & Noordcloos (2003) bas coarsely encrusted veil sphacrocysts, 
sclerocystidia and mitriform basidiospores, easily distinguishing them from 
C. milri110J11lisporu~. We tah the opporlunil y to recombine some of lhem in 
Coprinellus: 

Coprir,el/usallovdus (Uli) Do,·cri S. Sarrocco, comh.mw. 

• C,,prim,s.,/10,,:/usUlj~, in UljC 8c )\oor<lduus, Pcrwoni~ 18: 261 , 2003 

Copriuel/us limfrola (Uljc) Dovcri & Sarrocco. stat. nov., comb.nov. 
MvcoBANK518737 

• Coprinu, ~allim,svar. limicola L;lj<', in Uljc & Noonkloos, 
?.!noonia 18:259, 2003as "limiwlu,• 
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Norn: Nagy (pers. comm.) reports that, based on molecular results, this is a 
separate species. Morphologically it has a number of differences from C. calli1111s 
that support its rank as a distinct spe..:ies. M. Lange (1952), who reported that 
collcclions identified morphologically as C col/im1sconsisted of two in1ersterilc 
taxa, was not able to distinguish these morphologically. 

Copri,.ellus ca 11 /stri (UljC & Verbeken) Do\'eri & Sarrocco, rnmb.nov. 

• C.,prinu., Ctmistri Uljl, & \'~rbckcn , Pcrsoonia 1& 143. 2002 

Copri,.t//us ,,.;,.,.,1;sponn (UljC) Dovcri & Sarro<;eco, <;eom b.nov. 

MYcoDANKjl87_w 

• Copri,rus mim,tisporu, Ulj<' in UljC & Noordcloo.s. Pcrsoonia 18: 260. 2003 

Copri,.e/lus pstudoamphithallus (Ulje) Dovcri & Sarro<;eco, com b.no\'. 

MYcoBM<1;51 8H l 
• Coprinuspse,.,Joamplii1/,al/r,sUljl,inUljol&:Xoordeloos, Pcrsoonial8:263,2003 
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Al>stract - ,\ ncwl'l,/y<:tisspccic5,P.ml,,,,g_e,,a,cha rac1crizcdby a ~ rcdiatc thallus, 
du5teredapotheciaand2-sporcda5ci , isdescribedfrom north-central China 

Key wonls - ~chen , asco myce te,, A,ia, taxonomy 

Introduction 

Aller Flotow (1850) cstahlishc<l the lichen genus Pldydi., (Wallr.) Hol. , 

the genus was expanded to include taxa formerly placed in Pldyctomia, 
Plilyctelfo, and Phlyctidia (Galloway & Guzman 1988). following phylogenetic 
analyses of molecular data, />Ii/yetis was moved from the Lewnomlcs lo the 
Oslropales (Wedin et al. 2005, Miadlikowska ct al. 2006). Phlyclis species arc 
morph ologio:ally o:haractcrized hy o: rustose tl1alli; small innate or suhimmerscd 
apotheda; large, colourless, and septate or muriform ascospores, l - 2 or 8 per 
ascus; and globosc green algae as photobionts (Purvis ct al. 1992, Brodo et al. 
2001, T0nsberg 2004, Galloway 2007). Phlycris species contain one or several 
of the following dcpsidone acids: stictic, constictic, norstictic, connorstictic, 
hypostio:tic, sala7.inic, psoromic, ncopsoromic, and protocetrari,: (Galloway & 
Guzman 1988). 

Ph/yetis contains approximately 12 species worldwide (Kirk ct al. 2008), but 
only Phlycrisschizospom Zahlbr., from Hubei Province, has been reported from 
China { Chen ct al. 1989, Wei 1991 ). During our study of Pldyctis collected from 
Gansu Province, an interesting Pldyclis species new to science was found. 

• Equal corr~spondingau1hors 
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Materials and methods 

The specimens studied were collected from Gansu Province, China, and arc 
preserved in SDNU (Lichen Section of Botanical Hcrbarium,Shandong Normal 
University). The morphology of the lichen specimens was examined using a 
stereo microscope (COlC XTl.7045132) and a compound microscope (JNOEC 
XS-213). Lichen substances in all specimens cited were identified using the 
standardized thin layer chromatography techniques (Culberson 1972). Photos 
of the thallus and ascosporcs were taken under OLYMPUS SZX 12 with DP70. 

Taxonomy 

P/,/yctis s11bargc11a It Ma & H.Y. Wang, ~p. nov. 
MvcoBANKjl8778 

Sptt.ies adda ,wrstkriro, <f<Jri<2"a~ n «JredU,copio<isa co11gMeribt,sdiwrsn 

FIG.I 

fl"P E COLLECTION: CHIN/\. Gan~u pr-0\incc, Loni-:nan. Wcnxian Co. Qiujiaba, all 
2450111. on bark, F. Yang. 20070050, 2 Augus1 2007. (Holotypein SDNU) 

EXPANDED DESCRIPTION - Thal\us crustosc, 60-120 f.lm thick, distinctly 
sorcdiate; surface arachnoid-byssoid, forming patches, roughened-uneven to 
irregularly arcolatc; arcolatc O.l - 0.2 mm, greenish white; protha\lus white at 
margins and breaks in thallus: soralia usually paler than thallus, powdery to 
granular, coalescing to form diffuse, irregular patches. Apothccia frequent, 
O.l -0.3 mm in diam, 3-8(-10) cluslcrnl, immersing in thallim: sorediale 
patches; disc reddish -brown, rounded to irregularly, plane, usually with white 
pruina; exciplc poorly developed. Epihymcnium yellow-brown, up to 30 µm 
thick; hymenium colourless, up to 130 µm thick, hypothecium pale to light 
brown, up to 30 µm thick; paraphyses slender, simple; asci broadly clavate, 
110- 150 x 32-40 µm, 2-spure<l;ascospores hyaline, muriform, 42- 78 x 30-42 
µm; 1- . Photobiont green,globose, 12-18 µmin diam. 

CHEMISTRY - Cortex K+ yellow, C- ; medulla K+ yellow-orange-red, C-, PD+ 
yellow. Constituent in 6 specimens tested: norstictic acid. 

SUBSTRATE ,\ND DISTRIBTUION - Ph/yetis subnrgena is a corticolous species, 
found only in the type locality at present. 

AnrnT10 Al.SP c.1>11<<u11x"n - C 11 1 A. r:ansu · Longnan , \\~nx·a11 Co.,Q"ufaha , 

ah.2450m.onbark.21Yltl/2007.F. Yang20070024, 20070043.2007004S;alt.23SOm.o,1 

bark.3/VUl/2007.F.Yang20070080;alt.23S0m,onbark.S/Vlll/2007.F.Yang2007038l , 
200703113- l(SD NU). 

COMMENTS -'01e presence of rmrs1ictic aci<l, ahundanl so re<lia, an<l two 
spores per ascus distinguishes Plllyctis s11bargr1111 from all other Phlyclis 
species. Plllyctis agd11e11 (Ach.) Flot., l~ d1ile11sis D.J. Galloway & Guzman, 
P. oleo~11 Stirt., J~ speire11 G. Merr., P. 1mci1111t11 Stirt. and P. arge1111 (i\ch.) Flot. 
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F1< :. 1. P/1 /ycli., ..,,OOrg~11a (holol f pe). A. 1hallus (bar = 2 mm). B. Sornlia (bar " 200 µm ). 

all contain norstictic acid. However, the fonner five are esorediate. Although 
P. nrgenn is distinctly sorediate, P. ~11b11rge11a can be dearly separated from the 
former, which produces rare and solitarr apothecia, onl>· one spore per ascus, 
and larger spores (100- 150 x 25- 50 µm). In addition,/~ 11rgem1 also contains a 
trace of connorstictic add, which is absent in P. s11bnrgma. 
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l'1c..l.P/,lyr:ri.<.<r1ha,g,.na(holN)1W).A.Apotheci11m(har "' SOpm). 
B.Asrospom. showing2-sporedascus and muriform shap,;:(Dilr - 20µ m). 
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Phlycris ~ub1111ci111ltll Stirt., which is also sorediate, differs from P. s11b11rge1111 in 
its fusiform spores and ,hcmistry (sti,tic and cryptosti,tic acid vs. norstictic 
acid). 
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,\bslra,t - Two new sp..,,;ies of Kylimlria were found during a survey of anamorphic 
fungi in tropical areas of l'ujian province, China. The new ope.:ie,, K millettiae and K. 
embeliae, occurred on the ho;u M,llettia ./Uimpirmii and Emh<lia nu/is, respectiwly. 
TI1cy arc dcscrib.cd, illu,lra lt'<l, a,kl rnniparcd with d oscly rclakd \axa.1l1c type 
op<.><:imcns arc deposited in HSAUP (Hcrbarium of t he Department of Plant Patholog y, 
Slt.mdong Agricultur~I Uniwrsity) and HMAS (Mycologic~l Herbarium, 111,titutc of 
Microbiology, Chinese Ac~<lcmy vf5ci~1K...s) 

K<>)' worJs - h~l'homycetes, taxonomy 

Introduction 

'Jhc genus Kyli11dria was erected by lJiCosmo ct al. (1983) based on 
Cylindrotriclmm triseptatum Matsush. (Matsushima 1975). In a revision of 
the species of Cyli11drotricl111m Bonor<l. and Cl111etupsi:,; Grev., five species were 
assigned to the new genus Kylindria. 'fhe distinguishing characters of Kyli11dri11 
wereconsidercdtobethemacronematous,mononematous,<lark,conidiophores, 
the monophia lidk, narrow conidiogcnous cells, and ascptatc or one to several 
septate, smooth, hyalinc conidia usually with an eccentric protruding basal 
hilum (DiCosmo d al. 1983, Casta1ic<la 1988). 1l1csc charadcrs separate the 
genus from similar genera such as Cyli11drotriclwm, Xe11oky/i11drfo DiCosmo et 
al., and Clwetopsis (DiCosmo et al. 1983). 

Up to now, the genus Kyli11dria contains 13 species, and no species have 
been reported from China. In our studies on hyphomycetes from deciduous 
stems and rotten wood in south of China, two previously un<lcscrihe<l spedes 
of Ky/iudria were found. They are proposed herein as new. 

'eorrespondingauthor 
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Taxonomy 

KJ•lindria m illett iae Y.D. Zha ng & X.G. Zhang, sp. nov. 
MvcoBM<1::MB5 18820 

Cvlo,liac rffusac, bru,m.-ae, piWsac. Myalium parti,n ,i,p,,,,ficiale el pa,tim imm<"r:sum, 
c~· l,ypliis ramo,is, scplatis, laevi!,,,,, pallide br111mci>, 2.5 3 I"".,.,.,;, compo,i111,n 
C ·,ifli p!,,,.-a " mnerna· a, ...,,,~,..,.,..a· <a. """ramn<a, er.,,;w,·a vd fie,. . 
lacvia,atro ·bm111i.,a,apiuvcr.<1,spallidi,m,, 7- /0-,cp/"la. 220- 265Jm1Wt1:,,S<, 5,5- 7.5 111" -

"' , I 
I , , , 

Fm. 1. Ky!i11Jria millclliac A. Conidiophores with conidia . B. Conidia. 
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cra,m. Ce/l,./aeco,,idioge11aemo,,ophialidi,a,,yii11dricavelleviter,11b11lara. i,,tegratae, 

krmim,l.,;,,/j/uieb,uuueu, 10.5- 171,m lvugu, 4.5- 5.Spmcm,..,.,«Jiium ..,,.,.,,1.,,,.;,,.11,.~. 
C.midia ,o/itMW., cyli,,dric,,, /,ya/i11a, kaevia, J '<Plata, in massi, m11«:,,;i, tmri,111,c"til,,., 

jor,nma, apiu,n obtu<a, 19.5 -14 /"" /or,ga, 6.5 - 91,m ,rasw 

lfoLOT\" PE: on dead branche> of Millettia dJampimrii Bcnth. (L,:s<1mi110,ae), fomt park 

of Wu)ishan , Fujian Pro,ince, China, 16 Aug. 2009. Y. D. Zhang, HSA Ul'H3023 (i«>1)l><' 
HM AS146 l14) . 

ETYMOLoov:inreforencelothehostgenus,Alilietlia. 

Colonies effuse, brown, hairy. Mycelium partly superficial, part ly immersed, 
composed of branched, septate, smooth-walled, pale brown hyphae, 2.5- 3 µm 
thick. Conidiophorcs macroncmatous mononcmatous, unbranched, erect, 
straight or flex uous, smooth, dark brown, paler towards the apex, 7-10 septate, 
220- 265 µm long, 5.5- 7.5 µrn wide. Conidiogenous cells monophialidic, 
cylindrical or tapered, integrated, terminal, pale brown, 10.5- 17 µm long, 
1.5-5.5 µm wide, narrower at the apex. Conidia solitary, cylindrical, hyaline, 
smooth, 3-scptatc, accumulat ing in translucent slimy masses at the apiccs of 
conidiogenous cells, 19.5-24 µm long, 6.5-9 µm widt, obtuse at the apex, with 
an cxcc11lric,la1t:ral, fl.ils car on thcsccun<l ccllsfrombasc. 

The conidia of K. mmerriae arc morphologically similar to those of 
K. excenrrica Bhat & B. Sutton (Bhat & Sutton 1985) in conidium morphology. 
However, the conidia of K. millerriae arc smaller than those of K. exccntrica 
(19.5-24 x 6.5-9 µm vs. 27.5-35 x 7.5-8.5 µm). Jn addition, most conidia of 
K. milldliae have an excentric lateral flat scar arising from the second cells close 
to base, whereas K. exce11rriw produces a lateral fl at scar on the basal cells of 
theconidia. 

Kylindria cmbeliae Y.D. Zhang & X.G. Zhang. sp. nov. 

MvcoDANKMll518821 

Co/o,riat' 4fw,IU! i11 .,,bsrmta 11al'1mli, o!ivauo.brwmMi' ,.,./ j115CIU!, pilo<ae. Myr<'li11m 

/1<1flims<1pr,ficia!ed/,arlim immcr,i,m, tt,· liy/,hi, ,amu,i,:.>rJ,/ali>. /'<l lli<kbru1mt:i, 
vel br«t:11~i;, laevihm, 1.5 1.5 µm craMi; composit,m,. C.midiopl1ara ma.:ro,1emmo<11, 
mmrot. "'"' sa, ,10,iramo,a,, · .rave/fl riosa, .' ,,,. ,atm· lmmnro,p"ms 

p«llidiura, 5- J.,q,t~!a, /30- 150 I"" lu,,i,~•. 5.5-6.5 I"" ,,,.,..,.. Ce/li,/«c «midiu,;c11ae 
mm,op/iialidi,a, ~yiindri,a, int,:grmae, ..d ,,.bapi,em i'1}Wtae, 15 19.S pm lotasa, 6.5 7.5 
11m,mssa, c11mco!lart'rta c«pr,/mo. C,midiaso!irarill, ellip«lideavl'lcylil!driro, l,yalilla, 

l~cvia.a:.cJ,/ala,17.i - l3µmlu,,i;u,6 -7.51 ,ma«,.,..,«/'iu ruhmdar«,1«/ba,imJnmt·a/a. 

HoLOTYPE: on dead br~nches of Emhelia rndis Hand. -Mazz. {Myrsi11aua<'), forest p.ark 

uf\\'u)·ishan, Fuj ian Pruvi,xc, China. 15 Aug. 2009. Y.D. Zhang. HSAUP H3007 (iSU l)"pt' 
HM AS l46ll5) 

f.TYMQl.OGY: in reference to the ho~t gcnu~. FmMia. 

Colonies d fusc on the natural suhstratum,oli\'aceous brown to bla.::kish brown, 
hairy. Mycclium partly superficial and part ly immersed composed ofbranch ed, 
septate, pale brown to brown, smooth-walled hyphae, 1.5-2.5 µm thick. 
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~JG . 1 . Kyli,.t/ria embeliae A. Conidiophor~s with conidia. lJ. Conidia 

Conidiophores macronematous, mononematous, unbranched, erect, straight 
or fkxuous, smooth, dark brown, paler towards the apex, 5- 7-septate, 130-150 
µm long, 5.5-6.5 µm wide. Conidiogenous cells monophialidic, cylindrical, 
integrated, swollen at the subapical region, lS-19.5 µm long, 6.5-7.5 µm 
wide, occasionally with a collarctte at the apex. Conidia solitary, ellipsoidal or 
cylindrical, hyalinc, smooth, ascptate, 17.5-23 µm long, 6-7.5 µm wide, apex 
rounded, base truncate. 

Four other described species of Kyli11dri11 have aseptate conidia -
K. amgluti11nrn Matsush. (Matsushima 1993), K. obe;;ispow R.F. Castaneda 
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(Castaneda 1988), K. keiMe Rambelli & Onofri (Rambelli & Onofri 1987), 
K. perumnazonensis Matsush. (Matsushima 1993), and K. zignoellae (HOhn.) 
DiCosmo et al. (DiCosmo et al. 1983). The conidia of K. embe/iae are larger than 
lhoseor K.keit11e(l7.5 - 23 x 6- 7.Sµm vs. 125--16.5 x1.5- 5.5 µm). In l!ddition, 
the conidiogenous cells of K. embeliae become swollen at the subapical region 
andoccasionallypossessacollarctte. 
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Abslrncl - Mi11imdm,uluws d,imvn~111hi sp. nov. is ilt'scribt,d anJ illu,lrnkd 
occurring on dead branchc,; of Cl1i,N011a11//u,, nitc,.,. 1hc specimen was oollcc1M from 

tropical forem in Fujian Province of China. lhc type specimen is deposited in I-ISAUP 
(Hcrl:,;,rium uf the Dq ,~rlmcnl uf Pl~nl l'dlhulugy. Shamk>ng A;;ric uhur6l Uni ve r~ily) 
with an irotype in HM AS (Mycological Hcrbarium, Institute of Microbiology, Chinese 
AcademyofScien,~•). 

Ke)·words - anamorphicfungi,taxooomy 

Introduction 

Cis1aiicda & Heredia established the genus Mi11imel,moloc11., hased on 12 
previously described species of Pse11dospiropes M.B. Ellis, He/mi11tlwspori11m 
Link, and Belem,wspora P.M. Kirk with A1. nal'iwlaris (R.F. Castai'tcda) R.E 
Castai'teda as the type species. 'fhe generic characteristics of Mi11imelmzolows 
include macroncmatous, mononcmatous, dark conidiophorcs, holoblastic, 
polyblastic, indctern1inate, terminal becoming intcrcalary, integrated 
wnidiogcnous cells with holoblast ic sympodial extensions and inconspicuous or 
slightly prominent, narrow, opaque, refractive to somewhat obscure dchisccncc 
scars, and cuseptatc conidia; conidial secession is schizolytic (Castai'tcda ct al. 
200 1). 

To date. of the 18 taxa of Mi11imd1molows accepted worldwide , most are 
saprobes on rollen leaves or Jc.id twigs, dead wood, and bark. l'ivc species 
(,W. endosperm!, M. pterocarpi, A1. magnoliae, M. mac/zili, M. camelliae) have 
been reported from China (Ma et al. 2008, Zhang ct al. 2009). A survey of 
the saprobic fungi on dead wood from tropical fo rest in Fujian Pro\-ince of 
China has revealed a previously undescribe<l species of Mi11imd1molocm. It is 
prupuscd l1crc in as new. 

·eorres1>ondinj!;au1hor 
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F1<.: .1 .Aforimd,rnolocu,,himmom1tl,i 
A. Conidivphoro CV11idi<J$c1100• ccU,; ,.-;11, ( ot1idia. B. c,.,uiJi~ . 
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Taxonomy 

Minimelano/orns c/1imonantlli Y.D. Zhang & X.G. Zhang, sp. nov. 
MvcoBM<1::MB518829 

C..olm,i12~ effi,.<12e ;,. ,,.h,tmro 11atumli, hrrm11eat', pilo,ae. Myulium partim .<up,:,-fidale el 

p,,rtimimme.-.um,exl,yp/1ism1t11Jsi>,seplali,,p,,!/idehrrmll':i>,laevib,,s,2- 31,mcra,>is 
a, po,hm,.C 1ud 'opl ,macro11£malos,,, mo11ot1<"11at ,w1 ·: , · ,,io11ramosa,erecf . 

"'"'" veljlf!>.u>sa, laevia, a1m .hru1111ea, apice wrst,.<pallidinra, 5 - /0-.<eplllta, 16()- 250 

!'"' longa, 6.5- /0.5;,mcr.u,,a, circaapicem 5.5- 6.5f'm cras.,12. Cell,.lae co11idioge,uie 
/1olohlast,cae, polyblasticae, ,,, m 11Ulioplwris mmrparata,,, i11detnmi11,11ae, ,ym!'odia/iur 
e.>.1e11deme.,, termi,aak,deindei,alerrnl12re.,pallidehrr"me12e. /,0,:iw,1idioge,,oit1mmpiwo 
vdlevile rpromitirntihu,,s1<bobscuro.Cot1idi,a /<>1efu,iformia,hreviterrostrataadapicem, 
hydma,sol:1,,.-,a, a,rople,.roge,,,,,,;,.,p/i.:ia, br,.,metl<', laevia.5 ·7·e,.septara, 26- J5 11m 

li,,,ga,6 . .5 - IO/""'"'·~"'. C.011id ian.om.=e.<sil>.<d1i:;o/ythi. 

[loLOT\'PH:ondcadbranchesofO,imot11i11l/w, 11ite115Qli v,{C,,l;,w,a//u,ce"e1'fores1 
park of Wuyishan, Fujian Province, Chi n~. 16 Aug, 20<W, Yl). Zhang, HSA UP H3002 
(i.l(l1ypeHMAS146111) 

ETYMOLOGY: in reference to the host genus, 01imo,rn,11/,u,,_ 

Colonies effuse on natural substratum, brown, hairy. Myccli um partly superficial, 
partly immersed, composed of branched, septate, pale brown, smooth-walled 
hyphae, 2-3 µm thick. Conidiophorc~ macroncmatous, mononcmatou~, 
unbranched, erect, straight or flexuous, smooth, dark brown, paler towards 
the apex, 5- 10-septate, 160-250 µm long, 6.5- 10.5 µm thick, near the apex 
5.5- 6.5 µm thick. Conidiogenous cells polyblastic, integrated, indeterminate, 
sympodial, krminal b,:coming intncalary, pak brown. Conidiogrnou~ loci 
inconspicuous or slightly prominent. Conidia broadly fusiform, shortly rostrate 
at the apex, hyalinc, solitary, acroplcurogenous, simpk, brown, smooth-walled, 
5-7-cuscpl,dc, 26- 35 µm long, 6.5- 10 µm thick in lht: broadt:s1 pilr1. Coni<liill 
secessionschizolytic. 

'!he conidia of M. cl1imo111mthi are similar to those of M. ,uwirnlaris 
(Castaricda cl al. 2001). [[owevcr, thc conidia of M. cl1imom111thi arc hyalinc 
and larger than those of M. 11111>irnlaris (26-35 x 6.5-10 µm vs. 20-25 x 6-8 
µm). In addition, the conidia of M. cl1imom111tl1i arc 5-7 septate while those of 
M.11111>irnlarisarconly3septate. 
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BOTJCCBIUFSC, 8809(),100, Flori,m6polis, SC, Bmzil 

Al>st ract - Asum,yoflignolytkba,idiomycetcsfromMondai(27"06'16"S,SY'24'07"W) 
in1heBrazilian s1ate ofSanta Catarinahasrevealednineprev,ouslyu nrecordcd ,1pecie1: 
Duayupitaa.< d~grms- U!1ylidia a,mm1iucu, Hymt:1uxlul<CI~ rubigim,.,,., bumuiu> ,ickii, 
Pl,ellim'5 ,l,ytipl,lom,, E.l,iuoporiu aculeif,,.-a, Oxypoms obd,icem, l\t11«uro,km,a 
spmai, and Ps,,1.dofavo/r,s miq,.~lii. Comments about the •pecie, and illustratio ns are 
prm·idcd 

K<>)' worJs - mycodiwrsity. Agarico,ny.::er~s, Dacrymyute< 

Introduction 

Among the estimated 1.5 million fungal species, only 74,000 to 120,000 species 
have been descr ibed. With limited human and financial resources, a total 
inventory is not possible wi thin any reasonable time frame, which is estimated 
to he 1290 years at the current rate (Ciarihay-Orijd et al. 2009). Within the field 
of mycology, there arc numerous studies about the diversity of macrofungi. 
However, Gilbert & Souza (2002) and Piepenbring (2007) point out that 
a significant portion of the fungal ta.,o;a from tropical forests has not yet been 
dcsuibcd 

ln the southern region of coastal South America, the Atlantic Forest is 
broadly defined and includes not only coastal rain forests but also inland forests 
and coastal seasonal forests, which are mostly sem i-deciduous and mixed 
Amucaria forests (Fernandes & Bezerra 1990). 

Knowledge about the abundance of lignolytic basidiomycetes in all forest 
types, as l'<ell as the fact that they are the largely responsible for decaying wood 
in most eeosyi,tems, is well established. However, fundamental questions, such 
as how many species arc from a specific region or whether fungal diversi ty is 
gn:.iter in urn.' fu n:sl type versus another, rrmain unanswered due to taxonomic 
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issues and the deficiency of long- term studies in many regions (Groposo ct 
al. 2005). ·1 hcrc is a common belief that some wood-decaying basidiomycetes 
generally have low host- and habitat-specificity, and this assumption somewhat 
complicaks cvalua1ion oflhe ecological specializalion and species dislribu1ion 
based on past studies (Gilbert ct al. 2008). 

Regardless of its biological richness, the Atbntic Forest is probably one of 
the most highly threatened tropical forests in the world (Jarenkow & Budke 
2009). In the past, commercial exploitation of this area has led to deforestation. 
Currently lhe All.J.ntic foresl is cxlrcmt:ly frngmcn lcd .ind many endemic 
species are endangered (Metzger 2009). 

In the state of Santa Catarina, several studies have been published that 
include data about collections from the Atlantic 1:orest of Santa Catarina ls land. 
However. in other areas of the state little is known about their mycodiversity. 
·n1e work prcsen1ed here - a resu11 of the first extensive survey ca rried 
out in the deciduous seasonal forest of Santa Catarina - aims to expand 
the knowledge about the region's mycodiversity. It is also part of a current 
taxonomic and biogeographical survey of wood-inhabiting basidiomycetes in 
this state. Additional collections made during this survey from the municipality 
of Mondai (from deciduous seasonal forest) resulted in sever.ii previously 
unrecorded species of Ag<1ricomy.:oti,w, which are briefly disrnssed below. 

Material and method~ 

The mllnicipali1yofMondai is located in theextrcmewes1ern part of The state of 
Santa Catarina (27"06'l6"S. 53~24'07"\.'{). in Southern Br.1.zil. C,ullcctions were made 
periodinlly lx,tween D~..:ember 2005 and May 2007 at two locations (Linha Uruguai 
andLinhaSangaForte)inMondaL 

Macro- and microscopic data of the specimens were collected fo llowing traditional 
methodologr (Singer 1975, Ryvardcn 1991). Measurcmcnts were made from slide 
preparations stained with 1% phloxine solution I l% or 5% KOH solution. Md1,er's 
reagentwasuscdtodetccttheprcscnceofamyloidordextrinoidreactionsonthe"Jl 
walls, Collections were identified by consultinglitemture and specimens in the following 
herbaria: BAFC, FLOR, ICN, NYBG, SP, URI,1 (Holmgren & Holmgren 200\1). Voucher 
specimens arc stored al FLOR. Taxonomic arrangement follows Kirk cl al. (2008). 

Taxonomy 

Dacryopi11axelegam (Berk. & M.A. Curtis) G.W. Martin, Lloydia 11(2): 116. 19~8 
flG.l 

• G"'<J>miael~gamBerk. & M.A. Curtis, Hook. J. Bo1. KewGdn Misc. l, 239. 1849 

DHsr:Rl~TION: .... 1cNab[)( J965) 

Vouc11u MATERIAL: BRAZIL. Sa nto Catarina, Monda i. Li11ha Sanga Forte. Ca mpoo· 
Samana & Santana ~02 , 2S/V/07 (FLOR ~2211) 
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Fm. I. Dacrynpimu:d~gam. Scale ac lO fltll 
A.Septatehair..B.G<e1x,ra ti ,·chyphae.C.O<,J1droh)"phidium.D.llymenium.E.Basidiospo1ts. 

COMM ENTS: The species is recognized by its stipitate basidiomata, solitary or in 
groups; pileus spathulate, fhbelliform, initially cupulate or obliquely cupulate; 
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consistency gelatinous or cartilaginous. Microscopically it is charnctcri1..cd by 
the presence of a cortex, medulla, and hymcnium; cortex and stipe present 
cylindrical. tortuous, thin or thick walled, tinted brown septate hairs. The 
cylindrical-subclav..ilc basidia with bas.ii scp1a, become bifurcate .ind lhe 
basidiosporcs arc cylindrical, thick-walled with thick septa, yellowish brown, 
apiculatc, becoming 3-scptatc at maturity arc characteristic. As noted by 
McNabb (1965), D. elega11s is distinguished as the only Vacryopi,wx species 
with thick-walled hyphae and tri-septate basidiosports. In our colkction, the 
hasi<liospores (12- 14(-15) x 5-6(- 6.5) µm) arc similar lo lhosc ohscrvcd 
by McNabb (1965; (12- )14-15.5 x 5-6.5 flm) and Ponscca ct al. (2002; 
13.6- 15.6(-16) x 5.6- 6.1 f!m). However, L6pcz & Garcia (2001) cite slightly 
larger basidiosporcs (( 13-) 11- 16(-19) x 5.6-6.01 µm). 

ADDIT IO>,;AL MAHllJAL, ARGENTINA, Bs. As., Llava llol, Su. C.1. Ins!. Fi1Dt<'c. , 

R.T.Guerrcro. 1811 V 11963 (BAFC 23086); ibiJ. Sgo. Jel Estero. Depto Chop. d Salvador. 
R.E.dela Sota (Dct. R.T. Guerrero), 20/V/1961 {BAFC23097) 

01nKrnUTJU>,;: Br•~il (Espirito Santo. Amarona,. Rio Grande do Sul. Rio d., Janeiro. 
Roraima), Colombia. Costa Rica , Dominican Republic, Guiana, Jamaica, Mexico, 
Panama. Puerto Rico, Trinidad &Tobago, Venezuela (McNabb 1965, Fonseca et al. 2002, 
Robcrts\9%.Sol>c,liamky200S) 

Coty/idiaa11rantiaca(l'ers.)A.L.Wdden,Lloydia:!J :,l0,l958. 

•'lhe/ep!wrammmtWlCal'ers.,Voy.Uran ie,llol.5:176,1827. 

DESCMl~TION: Reid(1965) 

Vovc11n MATHIAL: BRAZIL, Sant.a Catarina: Mondai, Li nha L·rujl;uai, Campos
Santana &Santana 205,23/V/2007(FLOR32308);ibid.Linha Sanga Forte,Campos
Sautdrld&S..11kond262,2S/V/20C/7(FLOR32309). 

COMMENTS: Cotylidin mmmri11ca, which is om of the most common species 
collected in the tropical America (Reid 1965), exhibits a wide morphological 
variation, commonly spathulatc, ligulatc, f\abcllate or reniform, pseudo
infundibuliform or infundibuliform. This species is characterized by a bright 
yellow fresh hymenial surface that discolors to creamy-ochre when drr, 
basidiosporcs that arc thin-walled, hyaline, elliptical, a monomitic hyphal 
system, and variably shaped cystidia, some of which develop 1- 3 transverse 
s.:pla and fr.:gu.:nli)' conslriCI som.:whal at tht'St' poinls. In our colkction, th,: 
basidiospores (6-9 x (2.5-)4.5(- 5) flln) arc similar to those observed by Reid 
(1965; (5.5- )6- 8.75(- 9) x 3- 3.75(- 1) µm) and in one collection from Argentina 
(BAl'C24989: 7-9 x 2.5- 4 µm). 

ADDIT IO>,;AL .\1.-\THIAL: ARGE:,,.:TJNA. Misioncs, Co~nia Belgrano, montc ~I SE 

)'ru>.i111o<lc 1~ fat;1ei6n For~•lal. \\'right. Dcsdiar111>s & Del Busto, M-2•155. 29/X/1973 
(BAl'C24989). 

[)1ST~rn,,;T10N":Bra1,il (Rio<kJanciro,Amarnna,,RioC.randedoSul) ,A rgcm ina,('.os1a 
Rica, Colombia, China , EquOOor, Paraguay, San to Domingo. Trinidad (Dai ct al. 2004, 
Reidl965 ). 
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F"' · 2. COlyli,lia a"ranliaca hymenium. Sca le - lO ~m 
A.C.cncrdli'"c hyp hae. B. Cy!; lidia .C. Basidiosport.,,;. 

Hy111enoc/1aete mbigino5a (Dicks.) LCV., Ann. Sci. Nat. Bot., 3e ser .. 5: J SJ, J tM6. 

• fldwllarnbigi"o"'Dicks. Fasc. Pl. Crypt.Bri1.l:20,l78S 

DESCRJPTJON: Job(]985) 

FIG. 3 

VoucHIR MATU RIAL: IJRAZJL So1111a Catarina: Mondai, linha Sanga l'or!e, Dmpo1-
Santana, Santana & Rodrigues-S.Ou,.a 10, 03![106 (FJ.OR .H21.5) 

COMMENTS: The examined material is typical for this species. Basidiospore 
measurements (3- 6 x 2- 2.5 µm) were dose to those recorded by Pl!rmaslo (200 I; 

(3.5- )3.8- 5.5 x (1.8-)2-2.8(- 3) µm), and slightly smaller than those reported 
by Cunningham (1956; 5.5-7 x 3.5-1 µm). This species is easily recognized 
in the field by its rigid reflexed margin, dark brown upper surface, and light 
yellowish brown to yellow hymenophore. Chamuris (1988) and Cunningham 
(1956) point out lh.il lhese fc.iluresdis1inguish H. rn/1igi11os11 from H. tolmci11,1 
(Sowerby) LCv., which has a rctlex flexible region, orange-brown upper surface, 
and pale hymenophorc. Job ( 1985) observed that H. rnbigi11osa is one of the few 
species of the genus with a cosmopolitan distribution. 
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FIG.3.Hymc1wd1actcr11hi.1:i1rosa.Scak, o [OµnL 

A.Contextgenerali\'ehyphae. 11.S<itae.C. llasidi01pores 

ADDIT IOl'<AL MAThRIAL: BRAZIL. Sao Paulo, Santo And re, ReSl'r\';I lliolOgica do Alto da 
Serra de Paranapiacaha. Trufom SB & Grandi II.AP. 09/VJJl/88 (SP 3()7428) 

DISTRIB UTION: Cosmopolitan: Brazil (Rio Grande do Sul a nds.Io Paulo), Euro~. North 
America, New Zealand, Norway, Centrdl America and Argemina (Cunningham 1963, 
Fon,&:al999,/ob l9S5.ll..,ews&Wddenl967,Rynrden l971). 

/11011or11s rickii(Pat.) D.A. Reid, Kew Bull. 12: 141.1957 

• Xa111/rodm,11srfrkii Pa1. , lluU.Soc . Mycol.France24(l):6, 1908 

DESCRJPTJON:Ryvardcn(2005) 

FIG.4 

Voucun MATERIAL: BRAZIL. Santa Catarina: Mondai, Linha Sanga Forte, Clmpos

Samana & Sanw.na 2ll8. 25/V/f17 (FLOR 322l6). 
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f1G. 4./t1ot1ofr,srickii.S.:alc - ]O~m 
A.Setalhyphae.B.Hymcnidlse1ac.C.C.encra1i,·ehyphae 

D.B.>sidiospom.E.Chlamydospores 

COMMENTS: Some authors, such as Coelho (1991), Melo et al. (2002), and 
Ryvardcn (2005) described sctal hyphac that ranged from 250 x 17.91 µm . 
. Although these measurements are similar to those in the Monda! specimens, 
lhc- lun~c-r hyphal sc-tac- found in the conlcxt - 400(- 500) x 9- 20(- 22) µm) 
- agrees with the sizes cited reported by lntini & Tello (2003) . Basidiosporc 
size in our specimens (6-8 x 1-7 µm) is similar to that reported by Coelho 
(19<J4; 6.55- 8.95 x 5.7- 6.2 µm) but larger than those reported by Melo ct al. 
(2002) and Gilbertson & Ryvarden (1986; 6-8.5(-9) x 4.5-5.5 µm). Abundant 
chlamy<lospores (S- 18 x R-1 7 fJTll) wen: found in the contcx1, as c,hsc-rvcd hy 
Mcloetal.(2002). 

ADDITIONAL MATHIAL: BRAZIL, Rio Grande do Su]; Porto Alegre, Ponla Grmsa, Eny 

C\'ianna, lV/93 (ICN 97681); ibid. Parquc da Jleden.;:fo. 11..'t'. Guerrero. J/90 (JCS 
97594); il,;d, Santa M~ria, ha.Ma, PJrque Pinha l, G. Coelho 24-13, 07IVl/1992 (ICX 
97677); ibid, Ca turrita. S. AlOOrindo, G. Coelho 20-06, 1992 (ICN 97676). 

D1STRrnuT10s: Pantropical - North America, Cemral America, Somh Ameriai (Brazil 

in R.io Grande Jo Sul. Argentina). (Coelho 1991. Robledo & Rajchenberg 2007). 
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P/ielli tms r/iytipl1loe11s (Mont.) Ryvarden, Prelim. l'ol}l'- Fl. E. Africa: 
~l~ f1G.5 
a !'olyp,,ri,, r!,ytipl,/oei,s Mont.,Ann.S<:i.Nat. . Hot.,1eSer. ,S:369. J!IS7. 

D~.sc:11.1~r1os: Ryvar<len & Johansen (1980). 

VoVCIIIR MATIRIAL: BRAZIL, Sanw Cawri na: Mondai. Li nha L"rujl;uUi , Cam prn: · 
Santana , Santana & Zanella 77, 15/Vlf20Cl6 (FLOR 322 18); ibid , Campos-Santana & 

Sant,rna 257.290,25!V/rr7(FLO R 322l9,FLOR 32220). 

COMMENTS: Our specimens show 7 - 9 pores per mm and basidiospores 
measuring 4-5(-5.5) µm in diameter, as previously reported hy Ryvardcn & 
Johansen (1980). Globose, golden to rusty brown basidiosporcs and absence 
of setae are characteristic. As observed by Gibertoni (2004), basidiospore size 
and color and basdioma morphology distinguish /~ rl1ytiphloe11s from the o ther 
Pllelli,ms species that la.:k sctae. In their original description, Ryvardcn & 
Johansen (1980) noted that the absence of setae different iates P. rliytipldoeu.~ 

c 

Fm . S.P!,d/im,srl,ytiphloei,s.Sca)e m]O~m. 

A.Basidiospo"'~-B.Gen<.'ra tiwh)"phae.C.Skek-1al hypha<.' 
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from Pliellim1s rlwb11rbi1ri1111s (Berk.) G. Cunn. (Gerber & Loguercio-Lci te 
1997). Our examinations of I! r/1r1barbari1ms specimens (FLOll 10.922; FLOR 
10.929) confirm this and also show that the- size (3-4 x 2-2.5 µm) of the hyalinc 
ellipsoid basidiospores is another char.ic1er lhat differentiates these species. 

ADDITIONAL MATUI.JAL: BR,\ZIL, Rio Grande do Korte: Bai a Formosa, RPPN Scnador 
An16nio Faria-Mala Enrda, Gibertoni. v12oou2 (URM 7n':M); ibid , Santa Cuarina· 
Florian6J>oli,i, Morro da Lagoa da ConceisAo, Furlani & Logucrdo-lcilt', 186, 261 
Xllll988 (FLOR 10929); ibid , Gerber & Cabral. 318, 12/Xl/1993 (FLOR 10922); 

ibid , Wilkrding. A. & Santos, B., 420, 02/IV/94 (FLOR l0920): ibid. Santo Anwo da 
lmpt'rnlri,, Alanazio, /. & Willcrd ing. A .. 450, 20/Vl l'fi.l (FLOR l0928) ; ibid, Palho,,:a , 

Parquc E.1odunl Serra do Tobukiro -Ca mbircla. Groposo & Andrade. l76. lS/Vll/200 1 
(FLOR11957). 

D1s-r1trnuT10s: S"eotropical: Brazil (Rio Grande ,k, Nork), Ja maica. Surinam, Mexico 
and Vcne-lucla {Gibertoni & Cavalcanti 2003, J.!yvardcn & Guzman l993, R)"wden & 
[turriaga200 l) . 

Eclii,wporia aculeifera (Berk. & M.A. Curtis) Ryvardcn. Mywtaxon 20(2) 
3~.lH4 FIG.6 

• Tm,~"le<a<:.11/~if~m Berk. & M.A. Cunis, J. Linn. Soc.,Bot. JO, 3 l9, l868. 

DESCRIPTION: Silveira & Guerrero (1991). 

\'oucuu MATULH: llRAZll~ Santa Catarina: Mondai, Li nha Uruguai, Campo,
Santana & Santana 244, 23/V/fn (FLOR 32222). 

- B 

"" ~~-·--,_-_·_: __ ._•-~ 
~&;{ 

F1a.6.F.:hinnpmilltu11/.,ifui1.Scale = l011m. 

A.Skeletalhyphae.B.Gencrativehyphae.C.Basidiosporeo;. 
D.Cystidia.E.Conidiospores. 
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COMMENTS: The spedes is easily recognized in the field by the dense cover 
of long ycllowish-onmge to red hairs (hydnoid processes) and irregular pores. 
Ed1i11oporin 11culeifem produces abundant conidiosporcs, absent in o ther 
polypores, .is pointed out by Gilber tson & Ryvardcn (1986). Wright (1983) 
reported rare cystidia with a crystal crown (11 .3- 21 .7 x 4.1- 5.2 flm). Our 
collection had abundant cystidia and incrusted hyphal terminations. The 
basidiosporc size (5- 7 x 3- 4 flm) agrees with that cited by Silveira & Guerrero 
(1991). [[owever, Gilbertson & Ryvardcn (1986) noted smaller basidiospores 
(4 - 5x3- 3.5 f1m). 

ADDIT[OSAL MATICRIAL: ARGENTINA. Mi,ionc:s, Ca tamlas dcl l,:::uazU, Singer & 
Digilio, M-132, 271Xl/49 (BAFC 27280); ibid, Parque Nacion al lgun U. plau cerca Sa ito 
D<Js Hcnt1<1110$, J.E. Wriglll. M-3028. 28/lxn9 (BAFC 24·162) 

V1nRIBUT1os: .\'eo1ropical; Brazil (Bahia.RioGrandcdoSul 1-'arallaand S1ol'aulo), 
No rlh Arn.,rican. Central America and S<Ju th Anx.'TiCa (funsl'c~ 1999. Gilbertson & 
Ryvarden 1986, G6cs-Neto 1999, Popoff & Wright 1998, Rajchenberg & Mcijcr 1990, 
Silvcira& Gucrrero l99 l) . 

Oxyporus obducens (Pers.) D onk, Med. Bot. Mtis. Univ. Utrecht 9: 202, 1933. F1G. 7 
•Polypor,.,obd.,a:mPers.,Mycol.Eu r.2:104,1825 

DESCRJPTJOS: Nl1 i'icz & Ryvarden (200]) 

\ 'oucuu >1ATLlllAL: DRAZtl~ Sa nta C.tarina: Mondai. Li nha Vruguai, C.mpos· 
Sa111ana&S..ntana2 13,23/VlfJ7 (FLOR 32223). 

F1G.7.0xypornsohdr,,e11s.Sc~le - lO~m. 
A. Gener:n i\'e hyphae . II. Cysiidia. C. llasidinspn1ts. 0 . Ch lamydospore.s. 
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COMMENTS: The specimen studied differs from other resupinate Oxyporns 
species by the number of pores (4- 6 per mm), basidiospore size (3- 5(- 6) x 
3-4 µm), and the prescn..:e of ..:hlamydosporcs. There arc few discrcpandcs 
between our observations and lhc literature. Our collection agrees with N\lfict. 
& Ryvardcn (2001), who recorded similarly sized cystidia (25-55 x 7- 8 µm) 
and basidiospores (1-5 x 2.5-3.0 µm). Ryvardcn & Gilbertson (1991) reported 
slightly smaller basidiospores (3 - 4.5 x 2.5- 3.5 µm) and cystidia ( 15- 30 x 5- 12 
µm). 

ADD ITIONAL ~IATHIAL: BRAZll, Santa Ca1arina: Santo Amaro da lmpcratri z, Morro 
das T~ Voltas, Michels, fah<,r, (iroposo & Marco11-Ba1ta,.ar 496, 2()fllt/2005 (FLOR 
3l806); ibid: Florian6pol is, RaloJ1es . Loguercio -leite&Furlani 383,2711/l989(1'LOR 
10702). 

DI STR l~ UTJON: Cosmopolitan; Brazi l IRio Gra ,xlc do Sul] . Argent ina, China. 
Cze.hoslo,·akin, Finland, Japan, Russia, USA, Venezuela (NUiil'z & R)'\'a rdcn 200 l, Dai 

et al. 2004, Rr,11 rdcn & Gill:>,,>rtson 1994, Robledo et al. 2006, Rr'3 rdcn & lturri~ga 200 l , 
Rickl960). 

Ama11roderma spnicei (Pat.) Torreml, BrotCria Bot. 18: 12 1, 1920 FrG. 8 

• Ga,..,./ermasprnuiPat., B11II.S.Oc.Mycol.France 10:75, 1894. 

DHsCRJPTJON: Decock & I lerrera l'igueroa (2006). 

\'oucuu MATUlAL: BRAZIL, Santa Catarina: Mondai, Li nh~ Cruguai. Campo< 
S..utana,S..nldna&Rv<lrii.u..,;-SouI-' l90,27/Xl[f06(FLOR 3221 0) . 

CoMMENTS: The globosc to subglobose basidiospores (9- 10 x 7-8 µm) of our 
cnlledion arc similar in si1.e t!l those (8.5- 10 x 7-9 flrTI, 9- 10 x 7-8 µm) seen in 
the additi onal material (URJl,1 77450; U)Uvf 77451) as well as those reported by 
Ryvarden (2004) and Furtado (1981;8- lO µm, (6-)8- 10 µmin diam]. Decock 
& Herrera l' igueroa (2006) observed basidiospores measuring (6.5- )7.5- 9.8 
(- 10.3) x (6.5- )7- 9( - 9.5) µm. Although Ryvarden (2004) describes A. sprucei 
as producing glohnsc hasidiosporcs, th e ,\fondai material (FLOR32210), URM 
77450, and URM 77451 showed globose to subglobose basidiospores, matching 
the shape reported by Decock & Herrera Hgueroa (2006). Amm1rodam11 
sprt1cei differs from other Amnuroderm(1 species known from Santa Catarina 
- A. sc/,omb11rgkii (Mont. & Berk.) Torrcnd, A. ompltalodes (Berk.) Torrend, 
A. i11termedi11m (Brcs. & Pat.) Torrend, A. lm1.~ilie11.1e (Singer) Ryvardcn, 
A. cnmerarium (Berk.) J.S. Furtado - by its reddish yellow hymenophore and 
dcxtrinoid skeletal hyphae. 

ADD ITIONAL MATl!Jl]Al.: BRAZIL. Sergipe: ltabaiana. ~ta,;;Io Eco16gica Se rra de 
ltabaiana, Gibcrtoni 446 l6, m noo2 (URM 774SO); ibid, Gibcrtoni 44617, lll /2002 
(URM 774S l); ibid , Santa C.tarina: Santo Amaro <la lmp,-ra1riz, Hotel Calda, da 
lmperatriz, Lari, .. T. Pereira. 3(/[1112007 (FLOR Jll97); ib i,l \'argem Bra,;o - PEST. 
Gropo:.o 110,28/1111200 1 (FLOR 31323): ibid, Trilhada Casattu PEST. Groposo 097, 
OSl[/200 1 (FLOR 11902): ibid, Florian6polis, RioThvares, Furlani 274,0-1/V lll l986 
(FL.OR 10460): ibid , llhota - Morro do Ba(,. Groposc,, \'1[{2003 (FLOR 3134·1) 
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~ 

~ 
Fra. 8.,lmm,ro.l~rma,pmuhyrnenium.Scale : lOµrn 

A. Ba,idimpor<,s. 

D1,T11.rnuT10,;: Neo1ropical; Drazil (A maronas, Rio Grande do Sul. Minas Gerai,, 
Mato Grosso, 1-'ernambuco. ~io de Janeiro, Soo 1-'aulo, l'aran~ and S<;, rgipe), Costa ~ica , 
CuOO ,Beli1.e. FrenchGuya11aand\'enezuela(Torrend 1920, Rick 193S. Furtado 19111 , 
Rrvarden & Meijer 2002. Gib.!rtoni 2001, Comer 1983, Ryvarden 2001, Decock & 
Herrel"IIFigu<,roa2006) . 

Psc11dofavo/11s miquclii (Mont.) Pat., Essai Tax. Hymcnom yc.: SL 1900. Fm. 9 
• f'olyporn, miq11dii Mont., Ann. Sd. Nat. , Bot.. 3c SCr., 4:357. 1815. 

DESCRJPTJOS: Ryvardcn&/ohansen(J980). 

Voucuu MATERIAL: BRAZIL Sa nta Catarina, Mond ai. Li11ha Sang;, Forte. C..mpos· 
Santana.Santana& Zandla 109.l6/Vl/06(FLOR32225). 
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F1G. 9. Ps,mdofavo/r,s miq,.elii. Scale - lO ~m. 
A.Generativehyphae.B.Skeleto-bi ndinghyphac.C.Basidiospores. 

Cm,lM ENTS: Nlli'lcz & Ryvardcn (1995) charactcri1,ed I~ miq11elii as having a 
very thin context, large and angular pores, and basidiosporcs greater than 15 
!Jill long. Our hasidinsporcs ( 10-1 6 x 4- 6 fJlll) arc very similar lo male rial from 
Costa Rica (NYBG 00354169, NYBG 00354168: 10- 17 x 5-7 !Jm) and slightly 
smaller than those recorded by Ryvarden & Johansen (1980; ( 14.5-) 16- 20 
x 6.5-8.0 µm) and Corner (1984; 12-18 x 6-8.5 µm). Ryvarden & Johansen 
(1980) pointed out that the absence of a cutick, the very thick context (1 - 2 
mm), and number of the pores per mm ((1 - )2- 3) separate this species from 
Pseudofavolus cucu!l(UIIS (Mont.) Pat. Corner (1984) considered /~ wcullatus a 
variety of Polyporns miq11e/ii. 

ADDI TIONAL MATEII.IALCCOSTA RI CA. El Jardin. Dot~. L Echnerria 41 -78. 21 111111900 
(NYBG 00354169); ibid, SJ Montana, L. Echeverria 65-78, 11900 (NYBG 00354168); 
BRAZIL. 5:lnla Ouarina: 5:anto Amaro da lm("'r.J!riz. Morro das Tres \'ol1as. Michels . 
E~r. Gropow c Marcon-Bahazar 494. 20/[[[ /2005 (FLOR 31ll(l5); ibid. !Iha de S,1111a 
C..torina, Rio Vcnnclho. Logocrcio-Lci!c. 14/Xlt/1984 (FLOR lOIM); ibid. Pararnl , 
Vlpane rna,Basso,27/X ll /1996(FLOR 11 500) 
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D1ITRl~UT10s: Pan1ropical: Brazi l (Mato Grosso do Sul), Au!lralia, Africa. Paraguay 
and Costa Ria, (R:,,.-a,Jcn & Johansen 1980. NUi',,.,z & R!'\'ardcn 1995. Po1>off & Wrigh1 
1998.Vd.izquez& Ruiz-Boyer200S) 
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A phylogenetic study of Trechispora thelephora 
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Abst ract - Molecular data support the recent transfer of llyd11odo,1 tl,rlep!mn., to 
thegenusTr.adU,pora.·rhewdataalsoprovideprdiminaryevidencethatthepileate
stipitale ha~idionw morphology of Tred,i.,pon, t/,efppl,ora i.~ anc~lral to the rc.<upinate 
,norphologytypicalofthcg;:nusTn:cili,pom.Aphoto,descrip1ion.andlinedrawingsof 
TredUq,ora1IU'lephoraareprovided. 

Ke)" \fords - &.sidivmywl«. nudcdr ldrg<: ,ubuni~ phyl<Jgcny 

Introduction 

'/'redii.~pom theleplmm is a relatively common funglL~ that is wide,;prcad in the 
ncotropics (Cifuentes ct al. 2005, Ryvardcn 2002) . In spite of this and its rather 
striking morphology (FIG. I), it has received relatively little attention from 
mycologists until recently. The basionym of Trechi~porn theleplwrn is Hyd1111m 
1/1eleplwrum {LCveillC 1841), but it was later placed in the monotypic genus 
llyd11odo11 (Banker }913) where it remained for 89 years until Ryvarden (2002) 
proposed tninsferring it to the genus Trechispom. 

Even though the micromorphology of T theleplwm corresponds very well 
to the genus Trec/1ispom, the pilcatc-stipitate morphology of its basdiomata is 
unusual for this usually resupinategenus (FIG. la, b,c). Perhaps as a consequence 
of this, the nomcndatural history ofT. tlsdeplwm is fairly complex. This has been 
rcvicwcJ hr Gfucnlcs cl al. (2005) lln<l RyvarJcn (2002), but molcculllr work 
would help understanding of the classification of this fungus. Our goals were 
to study the phylogenetics of Trecltispom the/ephom. We provide a description, 
photograph, and line drawings of this rarely illustrated \axon. 
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Fmun 1. a) Pikale·stipitate basidiomata of Tr«l,ispora tl,depl10m (ITTC252606. Brad Kropp 
13-0,;;t-02-23). Scale - 10 mm. b) Micromorphology of "/ffi'l,i,pora t/u:lepl,ora sho1<.i ng section 
lhroughaculcus (A) . basidia(B),andbasidio.pore,(S).Sailc : JOµm. 

Material and methods 

DNA was extra-:tcd from a basidiome of T //,clr:phora and scquen-:c data was obtained 
for the portion of the nuclear large ribosomal subtmit (nLSU) between primers LROR 
and LR5 (Mon-:alvo ct al. 2()(X)) and deposited in Gcnbank (HMJ04485). Sequences 
for additional taxa were downloaded from Genbank and aligned using CltistalX 
(Thompson ct al. 1997). "["axon sampling induded Glo~ocystidid/11m poros1m1 (Berk 
& M.A. Curtis) Donk, T11b11/ici11m w:rmif~nm, (Bourdot) /Olkh .. and 12 members of 
lhegcnus"/"rahi.'/><Jrt..11,bu/ir.imnvcrmifcrnmwasuscdasoulgrouphL..:auscilissister 

lo T,·ahi>{J<!fll according lo La1s..•;on cl al. (200~). Gfo((,cysli,/id/um purusum, more 
distantlyn:latcdtofrul,j,;pom(LarS5'0nctaL2004).wasuscdtofurtbcrpolarizctbc 
crowngroup.Agapopenof5andagapcxtcnsionofl forbothpa irwiseandmultiple 
alignment were used for the alignments. MrBayes 3.1 (Ronquisl & Hudscnbeck 2003) 
was used to scar"h tr,x spa-:c. All scardJCs were performed using a time reversible model 
ofcvolu tion(Maddisonlll94,Rodriguczctal.1990)undcrthcassumptionofadiscrctc 
gamma distribut ion with six substitution types and some invariant sites (GTR+G+J). 
l'osteriorprobabililicswcreapproximatcdbysamplingc1·cryhundrcdtrccssimulated 
using the Metropolis--:oupled Markov chain Monie Carlo (MCMCMC) method. All 
runs were condu-:tcd with eight accti,·e MCMCMC chains, heated at 0.2, and started 
with a neighbor-joining tree to avoid entrapment in a loc-.il minimum. All runs were 
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~------------Gloeocy5tidiellumporr)5Um 
AF310098 

TubuliciumvermiferumAY463477 

Trechispora thelephoro HMt044ss 

Trechisporafarin=aAF34708l 

TrechisporoniveaAY586720 

Trechisporr)aroneosaAF3.47084 

Trechi5f)()roolnicoloAY63576B 

TrechisporaincisaAF34708S 

Tri:c/1ispurasub!il)liatrosµora AF347080 

FIGURE 2. Phylogram derived from• Baresian analysis of nLSU sequences from dewn Trixhispo,-a 
spi,cics. 1hc phylogrnm has btcen roott'<l with Gloeocystidiel/11m porruum. Support ITlt'aSurcs are 
$hown for nodeswithpos1Criorprobability$uppor1 ofgrea1erthan 50 percent. 

iterated for \,OOO,OOOgcnerations.Amajor ityconscnsus1rcewascalcula1cdfromthe 
last 7000trcesfromall runstorecovcrthcpostcriorprobabilitiesoftheinternal nodl'S 
using the sum\ command in MrBaycs. TU'eView (Page 1996) was used to visuali1.c the 
output from each simublion. Suppur1 measures for nudcs wilh l<..-;s than a 50%puslctior 

probahililysupportarenol shown i11Fm.2. 
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Microscopicalstudyandconfirmationoftheidentityofourspccimenwascarriedout 
using a light microscope after rehydrating sections in 10% NH,OH. Mkroocopkal 
measurements were done using oil immersion at lOOOx and line drawings were made 
with the aid oi a drawing tube. ·rhc specimen from whkh DNA was extracted and from 
whkhthedcs..Tiplionandilluslralionsin 1'10. l wcremadchasbL-cnacccssinncdinln 
the lnlerrnounlain Hnbarium (UTC252606) al Utah Slate University. 

Results 

A BLAST search using nLSU sequence <lala obtained from our specimen o( 

Trechisporn tlielepl,om matched other Trecl1ispom sequences, supporting the 
proposal (Ryvarden 2002) placing the species ,,.,_.ithin Trecl1isporn. Results of 
the phylogenetic analysis (F1G. 2) of n.LSU sequences from other 'J"rechisporn 
taxa also support this and provide preliminary evidence that the pileate
slipilate basidiome morphology o( 7: lheleplwm is anceslr.il to the resupi1ldle 
morphology that is typical for most of the genus. 

Although basidiome morphology in the Holobasidiomyco1t1 can apparently 
evolve either toward or away from complex pikate-stipi tate forms, Hibbell & 
Binder (2002) indicate that the rate of change from resupinate toward pileate
stipitate forms exceeds lhe rate o( change away from pileale-stipilale forms. A 
later study by Hibbett (2001) also supports an overall evolutionary t rend in 
the Holobasidiomycot<J toward pileate-stipitate basidiomata, indicating that the 
ancestral form in this group is probably resupinate, even though results vary 
depending on the analytical method used. 

'The analysis of our sequence data with additional data from Genhank allows 
us to postulate that within Trechi~pom evolution has favored simplification of 
basidiome morphology and that the predominantly resupinate Trecl1ispora 
basdiomata have evolved from a pikate-stipitate ancestral state. However, 
further work, perhaps including another pllcate-stipitate species, Trecl1ispora 
gi/l~5ii (Maas Geest.) Liberia (Liberta 1973). should be done to support this 
observlltion. 

Trecliispora t/1eleplwra (Lev.) Ryvardcn, Synopsis l'ung. 15: 32 (2002) f1G. l 

llasidiome pileate-stipitate, upper surface light yellow brown, glabrous or 
with appressed fibrils. divided into multiple irregular lobes 21 -12 mm across; 
lower hymenial surface pinkish, lighter t<.>Wllr<l mllrgins, finely hydnoid wilh 
teeth L0-0.5 mm in length, running part way down the stipe; hymenium 
drying soft with the subhymenial context drying hard and brittle. Stipe 5 mm 
wide x 20 mm tall, glabrous, concolorous with upper surface of basidiome or 
pallid near the base. Context pallid and not changing color when cut. Odor 
pleasanl, fungoid. Spore pri n1 faint s\!lmon. Hyphal system mon om itic, 
hyphae ofhym enial layer 2.0- 3.5 11m wide, thin walled, with clamps, hyphae 
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of subhymcnial context dense, with clamps, slightly thick walled (walls up to 
0.5 µm thick), 3.0- 5.5 µm wide. Basidia davatc, with fou r stcrigmata and basal 
clamps, I 5-23 x 5-6 µm . Basidiospores ellipsoid, echinulate, 4.0-5.0 x 3.4-4.S 
µm. 

SPECIMENF.XA>11"F.D - BELI ZE.C..yoDis1 rict,LAsCU F.VAS RESEA RCIISTATlOS.Brad 
Kropp 13-0ct-02-23 (UTC 252b06). 
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Abst ract - Two conidial fungi , ['odospori,,m ~yc/,xaryae sp. 11ov. and E11<iop/,rag,nidla 
tlwobrom~, occurring on dead branches of Cydocarya paliurns and Dettdro.almm'5 
gigatJl~u,·, ""l"'clivcly. art, dt'><:rilx..J and illu,lral,..J and ~ornp,1rt'<l with rdau,d \axa. 
Thespcc inicnswcrccoUcck:dfromtropical forcslsinFuj ianl'rovince,China. 

Ke)' words - anamorphic fungi . tawn<>m)' 

Introduction 

'There is an enormous diversity of anamorphic fungi growing on rotten wood 
and dead branches in the tropical forests of southern China, and several 
mycological investigations dealing with many new species have been recently 
published (Yuan & Dai 2008, Zhang ct al. 2009, Dai ct al. 2009). Two addi tional 
species h.ivc been found that are described below. One is proposed herein as 
a new species and the other is a new record for China. The type specimen 
is deposited in HSAUP (Hcrbarium of the Department of Plant Pathology, 
Shandong Agri.:ultural University) and HMAS (Mycologi.:al Hcrbarium, 
Institute of Microbiology, Chinese Academy of Sciences) . 

Taxonomy 

Pod osporimu cyclocuryae Y.D. Zhang & X.G. Zhang, sr. n nv. 

Mn:0BANKM B51883l 

G:,/onia~ins11hstmlo"at"ralicffr,.=, hrumoeae. Myc,-/foml,yalinr,.m, 1,yp!,aeramruae, 
p,,l!ide hn,.,,,eae, ,eprata, 3- 4/'"' aa'5is. eo,,;d;.,,,.,,,,,,ym,ernatica, solitaria, eruta, 
utw/>ro,rmcawlm"gra, cy/j,.,/ria,, ll>'fU~49011m «/tu, 39- 491"n,:,u,.,,,,,./l,u;im, !<«J>e 
i1,jlata. Cot1idiop/,oram,,cro11ematosa,,ym•e""'/ow,11-011'<m•osa,,-,ptat11,laevia,hr11mu,o 

"Corresponding author 
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Fm.1.futlruporiu,>t <:yd1rary,, ... 
A. Synnemala D. Conidiophores with ronidia. C. Conidia. 

vd atmbnm"~"- ""I'"' •190 I"" long,a, J.5-4.511m cm.<Sa, diw,'l,,'""tia ad apicem er /,arerolia 
C.,/luk wuidioi;euae mouoi.t'lka. cyli11.Iricar, i,augratae, tami,uJr,s, Jete,Mi1'ata,:, 
laew:,, bru,m,>ae ve/,atrolmmtJeae, 6.5 101"" lot1gne, 2.53.51,m cra,sa. C,,uidia 
S<Jlirari,a, <iu,a, acrogeua, obt/,avar,a, 1'rk M vel l~vir~r c11rvnt,u, ro<tmM, 7- 10-srprata, 
lacvia,i7- 122x/0- 15Jmo,br,m"""• />"l/iJiorawml5<lpicc,n,b<lsi,ncumdepn:,wl1i/o, 
2.5 31,mcrasso,pmedita. 

lfoLOTYPE: un Jedd brand1~s uf Cyducurya p«liuru~ (Bdt.alin) llji111k. Uugla,tduceae) 
Fujian Province, China, I l Aug. 2009. Y.0. Zhang, HSAUP 0129 (isoty~ HMAS 
146112) 

ETYMOLOGY:inreference\olhchoslgcnus,Cydocarya. 

Colonies on the natural substratum effuse, brown. Mycelium hyaline, hyphae 
flexuous branched, pale brown, septate, 3-4 µm thick. Conidiomata solitary, 
synnematous, erect, dark brown to black, cylindrical, scattered, up to 490 µm 
high, 39- 49 µm v.ide at the often swollen base. Conidiophores macronematous, 
arranged in synnemata, unbranched, septate, smooth, brown to dark brown, 
up to 190 µm long, 3.5- 1.5 µm wide, di\'erging Literally and also terminallr. 
Conidiogcnous cells monotrctic, cylindrical, integrated. tcnninal, determinate, 
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smooth, brown to dark brown, 6.5- 10 x 2.5- 3.5 µm. Conidia solitary, dry, 
acrogcnous, obclavatc. straight to slightly curved, rostratc, 7- 10-scptatc, 
smooth-walled, 77- 122 x 10- 15 µm, brown, paler toward the apex. base with a 
depressed hilum, 2.5- 3 µm wide. 

NoTEs: The genus Podospori11m was established by Schweinitz (1832), based 
on P. rigid11m Schwein. Afler lhe holutype was discovered to be missing, Ellis 
(1971) kctotypified />. rigidum by specimens collected on dead stems and 
branches of Ampelopsis and Rims from US.A. Podospori11m is characterized 
by darkly pigmented and cylindrical synncmata consisting of distinct 
conidiophores terminating in monotretic, percurrcnt to rarely sympodial, 
cl.1vate or cum:iform coniJiogenous cells and brown, acrogenous, mu11isepta1c, 
obc\avate conidia (Ellis 1971, Chen & Tzean 1993). Worldwide, more than 60 
species of Podosporium have been validly described. Only P. elo11g(1t11m has 
been reported from China (Chen & 'J'zean 1993). Most species grow as saprobcs 
on rotten wood and bark of various trees and shrubs or on dead herbaceous 
material. Of the known species, the coniJia of I'. cyducwy<1e resemble those of 
P. rigid11m (Schweinitz 1832) in having phragmoconidia. However, the conidia 
of P. cyclocaryae are rostrate and larger than those of P. rir;id11m (77- 122 x 
10- 15 µm vs. '10- 70 x 10- 14 µm). In addition, thesynnemata of/>. cyclowry11c 
expand at the top and they arc much shorter than those of P. rigid11m (2 mm). 

Endoplmigmiella tl1eobro111ae M.B. Ellis. More <lematiaccous hyphomyce1es 
144(1976) Fmi 

SPJ:CIM SS EXAM] ED: on de I branches of v.,, /ro(,i/ ,1111, ,:i,;, ,,w,,, Munro 

(Gmminro~) . forts! park of Wu)'ishan, Fujian Province, China . 18 Au g. 2009, Y.D 

Zhang. HSAUPH3 l40 [Juplicace HMAS 146113). 

Colonies effuse, hairy. dark blackish brown to black. Mycclium in the substratum 
sparse, composed of septate, smooth, pale brown, branched hyphae 2- 3 µm 
wide. Conidiophorcs macronematous, arising singly or sometimes fasckulalt', 
branched, erect, straight or slightly fkxuous, smooth, septate, brown, paler 
towards the apex, up to J 10 µm long, 7.5- 8.5 µm wide, sometimes swollen at 
the base. with 1- 4 proliferations. Conidiogenous cells monoblastic, integrated, 
terminal, percurrcnt, cylindrical, tapered to a truncate apex. Conidial secession 
rhc.xolytic. Conidia obovoid lo pyriform, usually 2-scptalc, basal cell pale 
brown, central cells and apical cell dark brown, smooth, 17.5- 30 µm long, 
8.5- 13 µm wide, with a distinct basal frill derived from the distal end of the 
conidiogcnous cell. 

NOTES: The genus E11dopl1mgmie/la B. Sutton was proposed and originally 
described by Sutton ( 1973) for two species: the type species E. pallescens 
B. Sutton and E. amademis (Ellis & Evtrh.) B. Sutton. The genus is characterized 
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Fm.2.F.,rd1,p!,mg,t1il'lla1/JN>bmmae. 

A.Conidiophoreswithconidia.D.Conidia. 

by conidiophores that are macroncmatous, mononematous with wnidiogenous 
cells integrated, percurrent proliferation, and solitary, euseptatc or distoscptate 
conidia with rhcxolytic secession. 'J he genus has been revised by Hughes ( 1979) 
and enlarged by Kirk (1985) and llolubov.i-Jechov.i ( 1986). At present, the 
gt'nus Eudoplimgmielfo cumprist's murt' than 80 spcdt's, musl uf which grow 
as saprobes on rotten wood and bark of various trees and shrubs or on dead 
herbaceous material. 
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E. theobrom(le was first described by Ellis ( 1976) from New Guinea on dead 
cortex of'/ Jteobroma rn.::ao. Our species was collected from a monocotyledonous 
plant (family Gmmi11e,1e) in Fujian, China, whereas E. theobrom,1e is known 
only from a dicotyledonous lrce (family St<'rc11lioce11e) in New Guinea. Our 
specimen is much similar to the type material, but the conidia in our collection 
arc slightly larger and the conidiophores arc smaller. Despite these minor 
differences, we believe they arc the same species in different regions. 'J his is the 
first record of this species from China. 
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Al>stra,t - Cory,u:sporop>is i~rimsp. oov.foundon thcl>ark ofanunidentificdplant 
inBraganui,Portugal , isdcscrib.:dandillumated.lt i, charactcriicdl>y ancndogeoous 
conidial ontogeny al the r,.,Juccd imcrnal ~rca of inflated or glol>osc 1,;,..,s of 
conidiophorti,,-ase-shapcdconid iogenousceU,,andda,·atetosul>-cylind rica l, (S- )7-
septate,brown conidiawithtru11catchasesandroundcd apices. Akcy ai1dillustrAlions 
loCm-ym:sporopsi,spi,cicsisprcscnll..J . 

Ke)' worJs - srstemat ics, ai1amorphic fungi 

Introduction 

Kirk (1981) erected the genus Cory11eiporopsi.~ for a \axon previously placed 
in Coryuespom Giissow, Co,yuesporopsis q11erdcolr1 (Borowska) P. M. Kirk 
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(type species). The author remarked as p ri mary characteristics of the genus 
Corynesporopsisthctcrminal,dctcrminatcorrarclywithcntcroblasticpcrcurrcnt 
proliferations, monotrctic conidiogenous cells and cylindrical to ellipsoid, 
euseplale, catenate conidia. Subsequently, eight other species have been added 
to this genus: Corynesporopsis mirillana R.F. Castaneda & W.B. Kcndr., C. 
biseprata (M.B. Ellis) Morgan-Jones, C. cy/indrica B. Sulton, C. i11aeq11iseptata 
Matsush., C. indirn J~M. Kirk, C. isabelicae Hol.-Jcch., C. rio11e11sis Hol.-Jcch., 
and C. 1miseptara l~M. Kirk. Kirk (1981), ,\forgan- Jones (1988), Siboc & Kirk 
(1999),Casl,ukda cl al. (2004),.Siqueirael al. (200~) • .ind McKenzie (2010) have 
noted that the distoscptatc, solitary or catenate conidia that arc borne through 
a slightly depressed and evident apical pore of the monotretic conidiogenous 
cell arc distinctive characters of Coryncspora cassiicola (llcrk. & M.A. Curtis) 
C.T. Wei (the most common species of Corynespom). Curiously, during direct 
isola1ion of C. ca.isiicola from common leaf lesions on several hos1s (C11crim is 
sativus L, Solmmm lycopersirnm L., Vig,w 1mg11iculara (L.) Walp., and others) 
only solitary conidia have been observed when the samples are examined 
directly from the field, but in pure cultures or after incubation in damp 
chambers, mostly catenate oonidia with several enteroblastic cylindrical to 
doliiform pcrcurrcnt proliferations oft he conidiogenous cells can be observed. 
In fact, C. wssiicola is a variable species that has been described several 
times as "new" based on small conidial size differences found on specimens 
collected on different hosts (;\!o rgan-Jones 1988). However, these criteria arc 
not sutlicicnt to warrant recognition as novel species and the names should be 
reduced to synonyms of C. ccmiico/<1 (Morgan-Jones 1988). Four other genera 
- Brirmsutto11i11, Cory11esporiua, Nemicury11esporn, and Solicorynespom - that 
arc closely related to Corynesporopsis and Corynesporn based on conidium 
ontogeny development (monotrctic, determinate or sometimes doliiform to 
pcrcurrcnt) can be separated by conidial production (solitary, basocatenate, or 
blastocatcnate) and type of septa as circumscribing characters as summarized 
hy Siqucira el al. (2008). During a Nowmhcr 2007 ~Flor;i Micoli'Jgica lbfric;i" 

survey of microfungi in the Montesinho and Douro Natural Park, Braganw, 
Portugal, a conspicuous fungus from the genus Corynesporopsis was collected. 
'Jhe specimen showed differences from previously described taxa. 

Materials and methods 

Samples of plont material were colle<Cted during a mycologkal survey in the Montcsinho 
Natuml Park, Bmganza, Portugal. Individual collections were ploced in paper and 
plastk bags taken to the laboratory and treated according to Castaiicda (2005) and 
Castaiicdactal.(20JO). Mountswercpreparcdinpolyvinylalcohol-glj'Cerol(8gin JOO 
ml of water, plus 5 ml of glycerol) and measurements made at a magnification of x 
1000. Micrographs were obtained with a Zeiss Axioskop 40, Leitz Dialux :?O and a /col 
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JSM-6400scann ingclcctron microscopc using thctcchniqucsdcscribcdprcviouslyby 

Figucras&Guarro(l988). 

F10.] . C,,ry11c,poropsi,ih<rica,drawingsfromholo!ype(IMl 398785). 
Conidiophores,conid1ogcnousceU1,andoonidia.S<'.aleN1r - lOµm 

Ta1<onomy 

Coryncsporopsis iberica K.I' Castaiieda, Silvera, Gene & Guarro, sp. no v, 
Mvc0Bt.:<i::MB5186-1 2 FIGSL-8 

CoLONIAE ;,. mb;1r"W ""turuli 4!1Js«.:, pi/ma.:, ,.1,ubrum,,:,.., wl 11igr"c. Mycclium 
plernmqr,e ;,. substmto immcrmm, e,, l,ypl,is s,,pt«lis, ~yli11dritcis, aliq,.a11do ~um 

ci>l/11/i< infla1i,, 1.5- 2.5 !"'' diam., lae~ib"s, atrobro"'"~i;. ramprui111m. CONIDJOPu o,u 
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Fr,;,s.2 8.Ccry,,~f'(mJ/'Ys;i,.., i(.,, photomicrographsfromholotype(IMl398785). 
2. l .on i<tia .. 1- 4. l..011idioph<Yt.< amt w n i<li ngenou~ cell.,. 5- 8. phoro micmgraph• (SF. M) fmm 

cuhure<leri wdfromholo1ype.Co11idiogenouscell,a11<l co11i<liogenou,loci. 
Scale bars (J 4 • lO~m, S 8 "' 3 ~n1) 
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11 

12 

15 

FIGS. 9 - IS. C,,1y1«>J"-"uj'>'> ~11/il/u,w . ph,oto rni,rographs fro,n holo!))lC ([NIFAT C89/l83) 
9 13. Conidia. l4 15. Conid iophor~s ~nd conid iogcnou, cells. ~Jc ba rs • 10 fl"'· 
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mm,m,emat ·, mi,cronemarow,S pt· .e,-«lr, recta,yli"lr"a,4 7 pt I, I ev· , 

utrubr,umca, 30- 100 x 6- /Q/""· CELLL'LA II CONIDIOGENA II mCJtwt reliC«<:, lermim,1, 
dctermitJatac, lnwm~ae, 5 JO x 3.5 5.0 µm, ~"'" pi,ri,1ih,15 ;,,.rassantis ci.-ci, /,xo 
ronidiog""O. pmeditM. CoNIDJA, cyli,rdrica imerd11m levirer c11rvata, pit« mfo11sve 
utrim'l'"' wlu11e/.,tu,(l- )3- 7·~JA<1l"·"'"'b,·um«r,,l<1eviu,,;m,,/5- 48(- 59) x3-1 !""· 
foeYia,blA<loca/em,!ata. Te/,,.,,,,orplwsisig110U1. 

hr~: PORTL.GAL. BMAGANU1. Mo:.-nsostto NA'l' l! kAL PAKK. 011 OOrk of dll 

unidentified plant, 14.Xl.2007. R.F. Ca,taflcda, C. Sih-cra & /. C1pilla (lfolotn>c: [Ml 

3Y87115;ex-typecuhure:FMR%5l. CBS). 

ETYMOLOGY:Litin.iberica,inrefere1Ketolberianl'eninsula . 

COLONIES on the natural substrate effuse, hairy, dark brown to black. 
Mycclium immersed; hyphae septate, branched, cylindrical and sometimes 
infla1ed, thickened cells, 1.5-2.5 µm diam., smonth -wallcd, dark hrnwn. 
CoNJl)tOl'HOlrns mononematous, macronematous, simple, erect , straight, 
cylindrical, 4- 7-septate, smooth and thick-walled, 30- 100 x 6- 10 µm, dark 
brown. CoNrn10GENous CELLS monotretic, terminal, determinate, brown, 
5- 10 x 3.5- 5.0 µm, markedly thick-walled around the conidiogenous loci. 
CoNJDIA cylindri.::al, straight, sometimes slightly curved, more or less rounded 
at the ends, (2- )3- 7-septate, with septa thick, smooth-walled, dark brown, 15-
48(-59) x 3- 4 µm, forming dark brown to black, acropctal, unbranched chains. 
Teleomorph unknown. 

Culture from the holotype: COLONIES on corn meal agar mixed \:l with 
carrot extract, attaining20- 29 mm after JO days at 25°C, tloccosc, pale brown. 
Reverse brown or crcam-olivaceous. I lyphae thick-walled, septate, brown, 
2- 3 µm diam, smooth-walled. CoNll)!Ol'IWJI.ES rn.icronematous, cylindrical, 
multiseptate, smooth, brown, 3-8-septate, up to 160 µm tall , 5- 8 µm wide. 
CONIDU cylindrical, (2-)1-6-septate, dark brown to brown, smooth-walled, 
15-48x 3-4 µm,dry,blastocatenulate. 

Cory11e.1pornp.,is iheriw slightly rescmhlcs C. ,;ylindrirn, hut that species is 

easily differentiated by its shorter cylindrical conidiophores and brown, 1- 2-
scptatc, cylindrical, smooth, 12.5- 20.5 x 6- 7.5 µm conidia. "J\vo other species 

with 3- 5-scptalc conidia, C. rmtil/m,a and C. rio11emis, differ from C. iberiw 
in shape and pigmentation. 

Key to Corynesporopsis species 

I Conidia I-septate .. 

Conidia I-septate, r:.i.rely 2-septate, cylindrical, smooth, medium brown, 
guuulatc.12.5- 20.Sx6.0- 7.5!,lm (F1G.l7)C.cy/indrica 

Cunidiawilhmorctlrnn ]sepia . . . . ....... . .. ....... . . . ........ . . .... .... ..... 3 
2(l) Conidia elongate fnsiform or navicnlar, smooth, brown. with the septum 

darkandthkk,24 - 43x4-611m. (Fw.20)C.iw/Jdicae 
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~IGS. 16-23. Cory11e,pompm spp. conidiogcnous ceUs and conidia redrawn from the original 
descriplions. l6.C.hiseptata.17.C.cylindrica. 18. C.i,weq11i.,q1ata.19 . C.i",liro.20.C.isabdicae. 
21.C.q11en:iw!a.22.C. rio,u:nsis.23.C. u,riseplata. Scalebars • lCl~m 

Conidia d lipsoid 10 broadlr obovoid, sometimes somewhat biconk, smooth, 
da rkbrownloverydarkbrown,withlhescptumobst:uredbyadarkband, 
14 - 27 x 8- 14µm ....... ..... ...... ................... (F!G.l9)C.imlica 

Conidia broadly ell ipsoid, manifestly constricted al thcscplum, smooth, brown, oitcn 
darkeratthescptum,12-16x5-7µm ................. (Fm . 23)C.rmiuplula 

Conidia narrowly obclavatc, smoolh, with brown basal ce ll and very pale bmwn 
apica lcell,inequilatcral.17- 25 x4.0-5.5µm .... . .. . (FJG. 18)C. itwequiuptuta 

3{l)Conidia usually2-scptatc 

,\(3) Conidia broadly dlipsoid to -cylindrical, smooth, end -cells pale brown, 
middkcelldarkbrown, l2-22 x6-9µm. . . ... (l'IG.2l)C.quercico/a 

Conidia cylindrical, straight or slightly curved, smooth, pale to mid-brown, 
with central ccllusuallyslight ly longerthancndcell;, 
18- JJx 7- 9f-Lm (F1G. l6) C.bisepl,J/<1 
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5(3)Conidiafusiform, broadfusiformorellipsoidal,3---4(- 5)-scptate,withsepta 

dark and thkk, dislinctiwly truncate al the ends , smooth, brown or dark brown, 

apicalcellpalebrownorpalerandapicalcellofterminalconidium obtm:e, 

24-36x8-ll!,lm (FIG.22) C.riommsis 

Conidiabroadlyellipsoidaltonavicular,(3- )5(- 6) -scptate,constrictedatthesepta, 

slightlytruncateorroundedatthcends,smooth,3---4centralcells 

darkbrown,scptablack , palcbrownorcolorlessatthccnds, 

21 - 33 x 5- 8 flffi (FIGS. 9-15) C. ,mtillmia 

Conidiacylindrical,straight,sometimcsslightlrcurwd,(2-)3-7-scptatc, 

withthescptathick,roundedatthcends,smooth,darkbrown. 

15-48(-59)x3-4!,lm (F1Gs.l-8)C.iberfra 
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Taxonomic studies of Ellisembia from Hainan, China 
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T11iim,27/018, Chir1a 

Al>stra.t - lWo new species of the anamorphic genus EIUsemhi" were coll ected 
from 1n~>ical funtsls in Hainan Pm,;n.:;e, China. Elli.<e,~bia pr,tincarpi sp. nm·. and 
E.p/wlit1iaesp. no\'.,o,;;curringresrccti,·d yondct>d branchesofT\>docarp"s imbricatr,, 
andPl,olitJiapa,,,ifalia,aredescribedandillustrated.Theyarecomp,arodwithsimilar 
,p..:ies 

Key worJs - anamorphic fungi. taxono my 

Introduction 

'Jhc genus t:/lisembill was introdu,cd by Subramanian ( 1992) to accommodate 
Sporidesmium-like species that have determinate or irregularlr pcrcurrently 
cxtending.:onidiogcnous cells that produce disloseplale conidia. Wu & Zh uang 
(2005) merged /micles Shoemaker & Hambl. (Shoemaker & Hambleton 
200 1) into Eflisembia, and expanded the generic concept to include typically 
lagcniform, ovoid or doli iform pcrcurrcntly extending conidiogcnous cells. 
fo llowing the generic concept ofSubramanian ( 1992) and Wu & Zhuang (2005), 
mon: than 40 species have been described under El/i.,~ml>ia, most of wh ich arc 
saprobes on rouen wood and dead branches of various plants (Subramanian 
1992, McKenzie 1995, 20 10, Goh & Hyde 1999, Mena & Delgado 2000, Zhou & 
Hyde 2001, Wu & Zhuang 2005, Heuchert & Braun 2006, Maet al. 2008) . 

The tropical fo rests ofHainan have a rich my.:ota, and many wood-inhabiting 
fungi l1avc been discovered there (Dai & Cui 2006, Zhang ct al. 2009, Dai & 
Li 2010). During an ongoing mycological survey in these forests, numerous 
conidial fungi were collected on dead branches. Among these were two species 
having the morphological characteristics of genus Elfoembill. 'fhcy differ 

'c.orn:>pondingauth,..-
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significantly from previously described Ellisembia species and arc therefore 
proposed as new taxa. 

Taxonomy 

Ellisembia podocarpi Jian Ma & X.G. Zhang, sp. no,·. 
MYcOBANKMB518837 

FIGS. l-4 

F"''S"' """""'rphiw,. CoLON/,16 ;,. ,11botmto ,.,,tum!i elfusae, bmm1eae, pik,sae. 
Myulium pMti,n wperfici"1e, partim im,n£rw,n in ·"'b.<trtllr>, ex 1,ypl,i~ mm",i!'. uptati<, 

p,,l!idcbrim11eis,k<evilms,l.5 - 3µma=i,wmpo,it11m.C-ON!DIO/>II01Umacro11c""'I", 
mom:,,,e,nali a, ,· gu' ,·elf.,- , la, e ra, ''°"'""'""'· r«ta ,dfri,osa,y1·,.,:· a, 

bru,mea, lae:via, ~pt.:zta, 31-65 x 3- 5.511m.CeuULAE<CuNw/0<,1i.,;A£mo1wb/w;ticae, 
iirre;:nata<',termiuale!',la;:e11iforme,wlqlit1dri<:ae,bru,111eae,laev"5,8- 16><3- ·l.5/,m,aJ 

""l"e Q-3 pro/iferatio11e, lagmiformes wl doJiijorme, perrnmmles. Co11idiornm secessio 
$Ch/w/y1ic11. CoNWIA /iolobl,mica, wlitar/11, acrog,ma, rec/a w/ w,-,,,,1a, abclowua, aJ 
fo11,:.:zro,trata,/a...,,ia,brm11":avelpallidcbrim,rea,l3- 19·di,to,eprata,//0- 1701,m 
fotJga(rostroiuduw), 7.5- JO;.,nmi=,ba,itmucara2- ~/lmlata,rel/r,/aapi.aliversu, 
atte,..,a1e,J"'lii1kbn11ataeawlsabl,)'<'lit1","'eptala,la,:viu,wslru,1ul""l""801ornlo11gu, 
12.5 1,mlaw. 

Hol.OT\"PK:on dead hranch~sof Podoca,pr,, iml,,-;.,,,,~, Blume(Pr><l"'"arpauae), trorical 

fore.I of fianfmgling, Hainan Province, China. 3 Mar 2007, /. Ma, HSAlJl' H5281 
(isotypcHMASl16080) 

ETYMOLOGY:inreferencetotheltostgenus,Podoc11rpus 

.Anamorphic fungi. COLONIES on natural substrate effuse, brown, hairy. 
Mycelium partly superficial, partly immersed in the substratum, composed 
of br,mchnl, seplah:, pah: brown, smoolh-walleJ hyphac, 1.5- 3 flm !hick. 
CoNJDIOPHORES macronematous, mononematous, singly or in groups, erect, 
unbranched, straight or llexuous, cylindrical, brown, smooth, sept.:ite, 32- 65 x 
3-5.5 µm. CoNIDIOGENOUS CELLS monoblastic.integroted, tcrminal.Jagcniform 
or cylindrical, brown, smooth, 8- 16 x 3- 4.5 flm, with 0- 3 lagcniform or 
doliiform pn.:urrcnt proliftT.ilions. Conidial sc.:cssion s.:hizolytic CONJUIA 
holoblastic, solitary, acrogenous, straight or curved, obdavate to long-rostrate, 
smooth-walled, brown to pale brown, 13- 19-distoseptate, 110- 170 µm long 
(rostrum included), 7.5-10 f!m thick in the broadest part, 2-4 µm wide at the 
truncate base, apex extended into a pale brown to subhyaline, aseptate, smooth, 
roslrum, upt o 80µm long, 1- 2.Sf!rn wide. 

Ef/i5embia podowrpi is morphologically most similar to E Ji/fr! W.P. Wu (Wu 
& Zhuang 2005) and F.. mm111gat,111roiri McKcn1.ic (McKcrr,.ic 2010), but differs 
from E. Jilfo (conidia 40-50 flm long, 7-9-distoseptate) in having longer conidia 
with more numerous distosepta, and from E. mnu11,:11tn11r11ri (conidia 13 - 15 f!m 
wide, 17-23-distoseptate) in having narrower conidia with fewer distosepta. ln 
addition, conidiophorcs of E. podocnrpi extend percurrently up to 3 times while 
Efili11 and F.. mmmgarautari conidiophores do not extend. 
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Fms. 1- 4. El/i..,mbia po,locarpi. l , l. Conidiophorc, with tcm1i11a l con id ia. 3, 4. Conid ia. 

Ellise111/1ir.i pl1oti11ir.ie Jian Ma & X.G. Zhang, sp. nov. 

Mvr.0R.<,.1<MR5 11\831\ 

F"''S."' ,,.,,,..,,,,pi,ic11,. CoLONl,rn ;,, ,11bstrato '"'tura!i cf]i,s,,e, hrmmeac, pi!osae 
Myuli11rn parti,n superficial<', partim imm<'r<um iu mhstrato, ex 1,ypl,i, rammis, uptati<, 
f1«l!idebr11,.,.ei,, /u.:yibu:,., 1.5- 2.5 /,rnc,u,,i, wmpu,itmn. CoNIDIOPIIORA mucw11e,,u./", 
mommc,nalia, , ·_i:u'velf ., ta,c •a, ,w11ramos,,,, •av If' ro,01a,y/"116 ·,., 
hmm1M ...,/ ,,tmhm1111<'a, !aevia, "'P'"'"' 8. 5- 32 x 5.5- 7.5 /Im. CELLULAECON/f>IOGENAE 

m1.11r,1bfo,1 ic,.,., i11l<'gralu<'. !<'>miu«/n, l,~..,11if1.11me; vd ,ylim/ricu.,, br111111.:tJe, fun-.:,;, 
27 30 x6.5 7.5/'m,adr,squcO I prolifcratio,a..,.cy/;,,d,ic,,~,perc11rn:11lc< C<midiornm 
.,,,-,.«iosrhizolyriro. Comn,., J,,o/c,b/astica,s,,litaria,11cr,;ge ,oa, recrav,./levi,,.r c11rva1a, 

ubd<1v<1ta. ,ul lui,g<1 w,lr<1!<1. lo~viu, b,,,,.,.,.,, ...,{ ,,.,1/iJ~ hro,111u-<1, /O- l6·di,tu,,:ptul<1, 
92 1701'mlo11ga(rostroi11cl,=), 13 l6µm cra.<..«a,basi1ru,,cata3 Sµmlata,cl'lfola 

apicali , . .,,..,,, attemwl<', pallide hr""""" vd rnhl,yali""· a,ep1,,ra, lal"Yia, m,rm 43- 90 x 

l - l.51'm 

lfoLOT\"P~:on dead branches of Pliotinia parvifoliaC.K. Schneid. (Ro,aaae), tropical 
fore; \ of Bawangling. Hai11an Province, China. 10 Dec 2CX>9. /. Ma. HSAlJP H5l89- 4 
(isot)'pcHMASl4608l) 
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fms. S- 7. El/is,:r11hia plwti11iac. S. Conidiophores with terminal cooidia . 6. i. Conidia. 

F.TYM010<1Y:inreforencemthehostgenus.Pllnfi>lia 

Anamorphic fungi. Cot.ONlfS on natural substrak effuse, brown, hairy. 
Mycdium partly superficial, partly immersed in the substratum, composed 
of branched, septate, pale brown, smooth-walled hyphae, l.5- 2.5 1-1m thick. 
CoNJDIOl'HORES macroncmatous, mononematous, singly or in groups, erect, 
unbranched, straight or tlcxuous, cylindrical, brown to dark brown, smooth, 
septate, 8.5-32 x S.5-7.5 1-1m. CONIDIOGENOUS CELLS monoblastic, integrated, 
lcrminal, lageniform or cylindrical, brown,smooth, 27- 30 x 6.5- 7.S µm wide, 
with 0-1 cylindrical percurrent proliferations. Conidial secession schizolytic. 
CONIDU holoblastic, solitary, acrogenous, straight or slightly curved, obclavatc 
to long-rostratc, smooth -walled, brown to pale brown, 10- 16-distoscptatc, 
92-170 µm long (rostrum included), 13-16 µm thick in the broadest part, 3-S 
µm wide al lhc lrunc.i lc base, l!pcx ex tended into a pale brown lo subhyalinc, 
aseptatc, smooth, rostrum 13-90 x l-1 .5 1-1m. 

F.liisemhia plw1i11i11e hears some rcscmhhmccs to F.. filiti (Wu & Zhuang 2005) 
and E. m111111g11r1111tdri (McKenzie 2010) in conidial shape. Howe\•cr, conidia 
of E. plwtiniae arc distinctly larger than those of E. filia (conidia 40-50 x 7-8 
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µm), and shorter than those of E. m111111g(l(lluft1ri (conidia 85- 125 µm long). In 
addition, conidia of E. pl101i11iae have 10- 16 distoscpta, while those of E. )ilia 
and E. ffl(lut1g(l/(lut,1ri have 7-9 and 17- 23 distoscpta, respectively. 
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New records of Corynesporopsis from China 
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Abstra.t - Three spec,csofCoryne,pomp,i, - C.,mi,epfa/a,C.q11m:i.ola,andC. 
i,r,/ica - an: record~'(] fur lht' first time fn,m China. 'They ar<;> dcscritx,J and illustrated 
from specimens rolkctcJ on dead branches of unidentified plants. lhc sp«imcns 
are deposited in Herbarium of Shandong Agricu ltu ra l Uniwrsity, Plant P~thology 
(HSAUP) and M)"rnlogical Hcrbarium, [nslilu!c of Microbiology, Chint',., Acad~my 
ofScicnccs(HMAS). 

Ke)·words - h)l'homycetes,taxonnmv 

Introduction 

Kirk (198la) established the genus Corynesporopsis for the single species 
previously known as Cory,respom quercicofo. It is characterized by single, 
differentiated, sometimes percurrent. conidiophorcs and integrated, terminal, 
monot retic co nidiogenous cell s that produce sh ort acropetal chains of ellipsoid 
to cylindrical euseptate conidia. These characters separate Corynesporopsis P.M. 
Ki rk from other similar genera including Corynespom Gi.issow (Gilssow 1906), 
Corynesporell11 Munjal & H.S. Gill (Munjal &Gill \961), Nemicory11espom M.B. 
Ell is (Ellis 1972), andSolicory11espom R.F. Castaneda & W.B. Kcndr. (Castaneda 
& Kendrick 1990) . Nine species arc currently included in this genus, of which 
Corynespvropsis q11ercico/a and C. bis1'jlf{lf(l (M.B. Ellis) Morgan-Jones were 
transferred from Corynespom (Kirk 1981a,b, 1983, Holubov.'i-Jechov.i & 
Mercado 1986, HoluboV'.i-JcchoVU 1987, Morgan-Jones 1988, Sulton 1989, 
Castaneda Ruiz & Kendrick 1990, Matsushima 1993). Only Corynesporopsis 
isabdicae I [ol.-J tch. has previously been reported from China (Lu tt al. 2000). 
Musi species <1re reported to survive saprophytically on JeaJ brnnches, lwigs, 

"Corre,ponding aulhor 
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and decaying leaves of various plants. During a continuing survey of tropical 
microfungi from the forests ofHainan Province of southern China, three species 
of Cory11e5porop~i5 were collected on dead branches. They arc introduced as 
new records for China. 

Taxonomy 

Coryncsporopsis 1miscptata P.M. Kirk , Trans. Br. Mywl. Soc. 77(3): 
463(1981) FIG.I 

SPECl"E" EXAMl,<ED: on dead branches of unidentified plant. tropical forest of 
Bawangling. lfainan Pro,·ince, China. 12 D« 2009, f. Ma, HSAUP 1-15137 (d uplic.ue 
HM AS146082). 

~JG. I. Cory,usporopsis i,nis.epraua. Conidiophorcs and oonidia. 
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ANAMORl'IUC PUNG!. Colonies effuse, blackish brown to black, hairy. 
Mycclium partly superficial, partly immersed in the substratum, composed 
of branched, septate, pale brown to brown, smooth-walled hyphae, 2-4.5 
µm wide. Conidiophores dilTerenti.itcd, .irising single or in groups on lh e 
haphae, erect, straight or flexuous, unbranched, brown, smooth, septate, up 
to 160 µm long, 3.5-5 µm wide. Conidiogcnous cells monotretic, integrated, 
terminal, determinate, cylindri cal, brown, smooth, 16-35 µm long, 4.5- 6 µm 
wide. Conidia acrogenous, dry, in acropetal chains of up to I 0, ellipsoid to 
cylindricul, 1-cuscpl.ilc, cons1rictcd .il lht: scplum, sm,,olh, hrown, oflt:n wi1h 
darker pigmentation at the septum, 14-21 µm long, 6-8 µm wide in the widest 
part. 

NOTES: Cory11rsporopsis 1miseptnta is reported for the first time from China. 
Compared with the morphology of the type specimen described by Kirk 
(1981b), the conidia of our collection are longer (14 - 21 µm vs. 12- 16 µm) and 
the conidiophorcs arc also longer (up to 160 µm vs. 60-1 00 µm), but we believe 
they arc basically the same species. Cory11c.~pompsi.1 1mi$cplala most closely 
resembles C. cylindrica B. Sutton (Sutton 1989) in conidial shape and size range 
but differs in having didymospores with a median constriction at the septum. 
Moreover, the conidia ofC. cy/indrica are guttulate while C. imiseJ>tata conidia 

Coryncsporopsis quercicola (Borowska) P.M. Kirk, Trans. Br. Mycol Soc. 77(2):284 
(1981) F1,;.2 
• C-Ory,.esporaqr,erdcolaBorowska. ActaMycol.ll(l):60(]975) 

Si'~CIM~S EXAMINED: on .:kad branches o t unidentified plant, tropical forest o1 
Bawangling, Hainan Provir>ce. China. 10 Dec 2009, f. M~, HSAlJP HSO!ll (duplicate 
IIMAS146083). 

A N A M O Rr111 c FUNG I. Colonies effuse, blackish brown to black, hairy. Mycelium 
partly superficial, partly immersed in the substratum , composed ofbranched, 
scplulc, p.ilc brown, smuolh-wallcd hyph.ic, 2- 4.5 µm widt:. Cunidiuphurcs 
differentiated, arising single or in groups, erect, straight or flexuous , 
unbranched, brown to dark brown, smooth, septate, 45-114 µm long, 3-1 µm 
wide, sometimes once or twice percurrent. Conidiogenous cells monotretic, 
integrated, terminal, cylindrical, brown, smooth. Conidia acrogenous, dry, in 
shorl .icropctal chuins, brnadly ellipsoid lo oblong, nrninlr 2-cuscpla lc, rarely 
1-euscptate, sometimes slightly constricted at the septum, smooth, polar cells 
pale brown, middle cell brown to dark brown, 13- 21 µm long, 6- 7 µm wide in 
the widest part. 

NoTEs: This is the first report of this species in China. The conidia of the 
spcdmen examinedare somewhat longer(\3- 21 µm vs. 12- 18 µm) than those 
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Fm. 2. Cory,r;,sporopsisquerciwla. Coni<liophorcs an<l coni<lia. 

of the type specimen described by Kirk (198\a). "fhis species has been recorded 
from Russia, Poland, United Kingdom, and Cuba. Corynesporopsis quercicola 
somewhat resembles C. bisept11t11 (Morgan-Jones 1988) in conidial shape and 
septation but has smaller (13 - 21 x 6- 7 µm vs. 18- 33 x 7- 9 µm) vcrsicolorcd 
cnnidia. 

Corynesporopsis indica l'.M . Kirk, Mycotaxon 17: ,105 (19113) 

S1°ECJMH N EXA,•11 .~HU: un <.k..J bra11chcs of u11i<lcntific<l planl. lroJ•i<:al for._,;t uf 
Baonx:iling, Hai11a11 l'=·im:c, China. 9 D<,c 2009, /. Ma, HSAUP 1-15274- 1 (<luplicatc 
HMASl46084). 
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A B 

flG, 3. Cory11a('Orop,i, i11diuz. A. Conidiophores and ronidia . B. Conidia 

ANAMORPffr c FUNGI. Colonies effuse, blackish brown to black, hairy. Mycelium 
mostly immnsc<l in tht: subslr.1\um, compost:<l ofbrnn cht:d, st:ptall'., palt: brown 
to brown, smooth-walled hyphae, 1.5- 3 µm wide. Conidiophoresdifferentiated, 
single or in groups, erect, straight or slightly llexuous, unbranched, brown to 
dark brown, smooth, septate, 67- 172 µm Jong, 3-5.5 µm wide , sometimes 
swollen at the base. Conidiogenous cells integrated, terminal, monotrctic, 
cylindrical, brown, smooth, somdimcs with pt:n:urrcnt proliferation. Coni<lia 
acrogcnous, dry, solitary or in acropetal chains of 2 or 3, ellipsoid to broadly 
ob ovoid, sometimes somewhat biconic, i with one indistinct median euseptum, 
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the septum usually obscured by a darkly pigmented band, smooth, dark brown 
to blackish brown, 16 - 27 µm long, 8 - 13.5 µm wide in the widest part. 

NOTES: This species has not been previouslr recorded in China. The size range 
of conidia and conidiophores in our specimen O\'erlaps well with that of the 
type speci men described by Kirk (1983), and o ther features of this taxon also 
match those of the original species. Cory11e~1iomp~is i11dii:,1 is uniqm: within 
the genus in its ellipsoid to obovoid, \ -septate conidia with the septum usually 
obs.:ured by a band of pigment. 
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Al>srrnci - Mdiola cl,ilm.<i<, M. riwi., ,·ar. afriama, and lrmopsi, s,-J,;.,;.rerehiml,ifolii 
~p. nov. arc described from the leaw~ of Sd,i11u, lnebiuti<ifalius (,\ ,uzcw,./iaceae) 
lllu~\ratiom and a kty !o a ll Mdi.,Jacea< known to associate with species belonging to 
1heg,,nu,Sdri,11« are1,m,,; <1ed . 

KeyworJs - ,\,.-om,-.:ete>, i\ !lan!icfortst , biodi,wsi!y.iaxonomy.tropicalfungi 

Introduction 

Sd1i1111s terebi111/iifolius Raddi (Anacardiaceae), the Brazilian pepper tree 
(known in Bra1.il as ~aroeira~), is a small sized plant widelydistrihu1ed in Bra1.il, 
Argentina, and Paraguay. Int roduced lo many other tropical and sub-tropical 
regions as an ornamental or spice source, the Brazilian pepper has invaded 
natural ecosystems and provoked serious disruptions of such natural areas. 
Now regarded as one of the worst invasive plant species in Horida, Hawaii, 
and New Zealand (Ferriter 1997). for several decades it has hcen a target of 
biological control programs by using insects as its natural enemies (Cuda et al. 
2006). 

Surveys of and research on fungal pathogens of S. tcrebintllifolim have been 
only recently initiated in Bra1iL A partial result of such surveys published 
by foria ct al. (2008) has revealed a significant diversity of pathogenic or 
purported p.ithogcnic fungi .issociating with 5. rr.rebi11thifo/i1is. Some of these, 
such as Septoria sp., have clear potential for use in biological control of the 
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Brazilian pepper tree (foria et al. 2008). The present publication deals with a 
group of species in the fungal family Meliolacem~ collected on S. terebinthifolim. 
Although they dearly show no potential for biocontrol, they do represent 
mycologicalnovclties. 

The Meliolaceae includes approximately 1980 species, of which most are 
from the tropics (Kirk 2008). The main genera in this family arc Am11zo11i11 
·Theiss., Appe11diculdla I [Ohn., Asleridiella McAlpine, lre11opsis F. Stevens, 
and Mdiola Fr. (Hansford 1961). Meliolaccous fungi produce black colonies 
on the host surface and hence arc known as black mildews. ·They have little 
economic importance even when attacking cultivated plants since the disease 
severity is generally low (.Sabula! ct al. 2006, Hosagoudar ct al. 1997). In some 
cases, particularly when the host-species is an ornamental plant and black 
mildew colonies arc abundant on it, this may lrnrm lhc appc<1rancc oflhc plant 
as reported for Asteridiel/a pittieri (Toro) Han sf. attacking Dura11tt1 repe11s L 
(Pcreiraetal.2006). 

Three distinct black mildew taxa were found during the survey of the 
mycobiot.i on S. /enbi111fofolius. Even nol useful for bioconlrol, lheir potential 
as scientific novelties justified further investigation. There is an obvious need 
to broaden the knowledge of the A1eliolaceae in Brazil, as the group has been 
largely neglected by Brazilian mycologists and little has been published on 
this fungal group in Brazil in contrast to the large number of novel taxa in 
lhc Mdiolacr:,ii:: described from other lrupical coun1rit.-s (Crane & Jones 2001, 
Hosagoudar & Shiburaj 2002, Song & Li 2004, Biju et al. 2005, Rodriguez & 
Piepenbring2007). 

Materials and methods 

·The mycobiota on S. terebi11thifo/i11s was intcnsi vd ysurveyedduring two different 
periods from September 2001 to May 2003. concentrated at first in a small part 
of southeastern Bra1.il in areas of the states of Rio de Janeiro, S.i.o Paulo, and 
I\1inas Gerais and later expanding to include also Espirito Santo, Paran.i, Santa 
Catarina, and Rio Grande do Sul and additional ad hoc collections in the state 
of Pernambuco from 2008 to 2010. Foliage of S. terebi11rhifolim bearing black 
mildew colonies was collected, observed while still fresh, and then dried in a 
plant press. Samples were examined under an Olympus SZX7 stcrcomicroscopc. 
Reprcsen1:.itive s1ructures werccilherscr:.ipcd with :.i sc:.ilpel or removed with :.in 
adhesive tape and mounted in lactophenol. Fungal structures were measured, 
photographed, and drawn using an Olympus BX 5 l light microscope equipped 
with an Olympus e-volt 330 digital camera and a drawing tube. Representative 
specimens wue deposited in the local hcrbarium at the Universidadc J1cdcral 
Jc Vil;usa (Hcrbarium VIC). 
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PLATE l . Afrliola d,ilemi,. A. A sci and imma1u1t a,cospores. ll. Asco.spo1t•. (liar - 20µrn). 

C. Apprem>ria on hypha. ll. Conidiogenous cdls on hypha. {Bar - 20).lm). 

Taxonomy 

Melio/a cl,ilensis Speg., Bol. Acad. Nae. Ci. 25: 41 (1921) 

SnCIM 6l<S EXAMll<ATED: on kave) of Sd,in .. , ten:bi1rtl,ifoliu,, Bll,\ZIL. Minas Gcrais, 
l·lcliodor~, l-*! Ju ly 20WI, D.M. Macedo (VIC 31323): SW Br.ls do Sua,;ui. 211 October 
2009. D.M. Maced<> (\'JC 31336); Rorbiocena. US October 2009, D.M. M..c~clo (VIC 
31337); l'or-d1la, Ba,acta,.,,09 Jul)· 2008, O.M. Macedo(VIC 31322). 

Colonies amphigenous, mostly epiphyllous, black, dense, subvelvety, 0.6- 2.7 
mm diam. Hyphae crooked, composed of dark brown septate hyphae, cells 
15-26.5 x 7.5-9 µ m, branching alternate to irregular at acute to irregular 
angks, producing appressoria and conidiogenous cells. Appresso ria alternate, 
sub-antrorse, straight to bent; stalk cells cylindrical to cuneate, brown, 7.5- 10 
x 7.5- 9 µ m; head cell cylindric-clav-.1te, straight to bent, entire, sometimes 
roundcd-angulosc to sublobatc, brown or reddish brown, 14-20 x 13-19 µm. 
Conidiogcnous cells (phialides) borne on a separate mrcelia branch, opposite 
to altnnalc. ampullifnrm, brown, 11 -15 x 5-7 µm. Mycdial sdac numerous, 
scattered, straight to slightly ilexuous, 7- 12 septate, simple, apex obtuse, dark 
brown, 332-550 x 7.5-10 µ m. Perithecia in a central group, black, globosc, 
verrucose, 213- 345 µm diam. Asci evanescent. Ascospores oblong, hyaline 
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when inside the ascus, becoming brown with age, rounded at the tips, 1-septate, 
constricted at the septa, dark brown, 46-52 x 15- 20 µm. 

ADDI TIO>,;AL DESCRIPT]O>,;: Han,ford(196l:470). 

B~AZILIAN DISUIWTION: Parana and Minas Gcrais {Brazil). 

®®~~@1 
~ 
~ 

Pl.AH, 2. AMiola ,1,oi., var. africa ,,a. A. A.<eo.<po= (Flu " 201m1) . Fl. Appre.<~oria on hypha (11:l r " 

20 ~m). C. ConiJiogcnou! «: lb on hyphac (Bar - 30~m) . 

Mdio/a rllois var. africana Hansf., Sydowia 9, 75, 1955 PLATE2 

S1' ec 1" "" EXAMrn<:o: on lis-i11g leave s of Sd,i,11« ,er.,biu1hifo!i11s, HRAZIL, Rio de 
Ja neiro, M ury. l l April 2008. D.M. Mac...>00 (V IC 3 1320). 

Colonies amphigenous, mostly epiphyllous, black, dense, \"d\"cty, cells 3-26 
mm diam. I [yphae almost straight to sinuous, composed of dark brown septate 
hyphae, cells 12.5- 25 x 7.5- 9 µm, branching usually alternate at acute .ingles, 
producing apprcssoria and conidiogenous cells. Appressoria alternate, more or 
less ant rorse, straight or bent; stalk cells cylindrical to cuneatc, brown, 6-10 
x 6-7.5 µm, head cell irregularly lobatc, vcrsiform, from d ongate-clavate to 
broader than long,straight to variously bent, brown, 12.5-22.5 x 12.5- l 7.5 µm. 
Cunidiogenuus cd ls (phialidcs) sep,in•le, opposite to .illanllle, ampulliform, 
brown, 17.5- 25 x 7.5-9 µm. Mycelial setae numerous, scattered, st raight, 6-12 
septate, simple, apex acute, dark brown, 311-527 x 8.5-10 µm. Perithccia in a 
central group, black, globose, verrucose, 243- 354 µm diam. Asci evanescent. 
Ascospores oblong to subcllipsoid, hyalinc when inside the ascus, becoming 
hruwn with .ige, rounded al the t ips, 4 scpl.ile, cons1rictc<l lll the sepl<1, dark 

brown, 15- 52.5 x 11- 19 µm. 
Allll lTIONAl.llF-St:RIPTTON: Hamford(l96l :469) . 

BRAZJUA>,;DJSTRIBUT]O>,; : Riode/aneiro 
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PLATE J. lr,·,wpsis ,.l,iui terdiutl,ifolii. PLATE J . A. Col()l}yon leaf of &lii11us 1erchint/Ufolius. 
B.S..tos,,P'"ri theda.C.Close-up ofperi thedal,cta . (Bar : 25 flln). 

lrcnopsi5 scl1ini-tcrcbintldfolii D.M. Ma,;ccdo & R. W. Barreto, sp. nov. 

MvcoBANK 18069 PLATESJ- 4 

Diff~rr" I. comodadiae i:o/,,,.iae a4- 2. I cm; u/!11/ae 1,ypl,a/e, l .'i-4() x 7- 9 i,.m. u/1"/a, 
b.:uali,,,ppm.sorii,6- 11 x6- /01lm;a:llulacapi,calis /2- /9x // - J6µm. Cc/1,./ac 
ro,rid,og,,,ra.,q,po,itae, /9-2 / x 6- 81w1.Pnitl,.xi"168-300 1J.n1dian1;.<e1aeperitl,.xiales, 
l - 2u,ptatiu,64- 140 ><5- 7 !lm;Asm.<pnrae40-.'i0>< l.'i - 2J jln1 
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B 

®:~·\ ,,:?· ,,;\~~; t~t: 
·::,--:-- --·-r_·:-~ , ... ~--.- ;~-,~~·: 

. . . ,_ _ . 

~ 

l'LAn 4. lrmop;i; ;d,;,,;.terebiml,ifolii. l'LATE 4. A. Appre,soria and conidiogenous cell, on 
hyphae (lla r- 20~111).B.Ascospon!S (notctwosport.>sbcaringpoimcJcellionlcft(Bar : 45 µm). 
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TYPE: o n living lea,·es Scl,inr,s terebi,.rliifo/i,,s (Anacanfi.-.aae), D. M. Macedo, Casimi ro 
deAbreu.Riodc]aneiro.Brasil(holotri,e- Y[C 3\3]8). 

ETVMOLOGV:lheepi!hetrefon!othe hostplan! ,Sc/Jim,ste,ebintliifoliu, 

Colonies amphigenous, mostly hypophyllous, confluent, black, dense, scattered, 
cells 0.4-2.1 mm diam. Hyphaestraight, almost straight to undulate, composed 
of dark brown septate hyphae, cells 15- 40 x 7- 9 µm, branching opposite at acute 
or wide angles, producing apprcssoria and conidiogenous cells. Apprcssoria 
alternate, antrorse, bent, 18-30 µ m long; stalk cells cylindrical lo cuneate, 
brown, 6- 11 x 6- 10 µ m, head cell irregular, entire to rounded-angulose, 
brown to reddish brown, 12- 19 x 11 - 16 µ m. Conidiogenous cells (phialides) 
mixed with appressoria, opposite, conoid lo ampulliform, brown, 19- 21 x 6- !:I 
µm. Pcrithccial sctac straight, 1- 2 septate, simple, apex obtuse, dark brown, 
64-140 x 5-7 µrn. Pcrithccia black, scattered, glohosc, 168-300 µm diam. Asci 
evanescent. Ascospores oblong to subellipsoid, end cells often pointed <1l apex, 
hyaline when inside the ascus, becoming brown with age, rounded at the tips, 
1-septate, constricted at the septa, dark brown, 10- 50 x 15- 23 µm. 

D1STR IHt1T10s:RiodeJaneiroandMinasC.crdis(Brazil) 

/1.DD ITIONALSl'[CJMESS EKAM l,.ED:on livi ng lea\'CSOf&l,im,s te,d,i1rthifo!iu>, BRAZI L, 

Rio de Janeiro, parq" e Nac iona l d~ Jurnbatiba. 9 Apri l 2008, D.M. Macedo (VIC JlJl9): 
O.s imiro Jc Abreu. l l /1.pril 2009, D.M. Macedo (VIC 3 132 1): Minas Gi..-ais, Ponte 
Nm·a, 22 August 2008, D.M. Macedo {VIC 31325); Padre Viegas, 22 August 2008, D.M. 
Macedo(VlC .~ 1.U6); Carns Alias, 24 Augus1 2008 , D.M. Macedo (VIC 31226); Antonio 

Pereira. 23 Augusl 2008, D.M. Macedo (VIC 31340): Lambari, 23 March 2009, D.M. 
Macedo(VJC 3 l331) 

COMMENTS - The three meliolaccous fung i collected on 5. terebi11thifolius 
clearly belong to Jrenopsis and Mefio!a. lhe latter is easily separated from 
Appe11dic11lella, Asteridiella, and lre11opsis by mycclial sctac; t\steridiella has 
no setac, Appe11dic11/dla has perithecia hearing larviform appendages, and 
lrt'nopsis has sdu~l'. pl'.rithl'.da (Hansford, 196 1). 

1:orty-two spcdcs and 7 infraspecific tax a of Meliolacene arc known on 
members of Anacardiaceae. Of these, 38 species and 7 infraspecific taxa belong 
to Meliok1 (Hansford 1961, Hosagoudar 1996, Hosagoudar & Archana 2009). 
'The following Me!iolace,u tax a have been reported in association with members 
of Sdiiuus: Mdiufo d,ilrn,;is, M. lm,igem Spi:g., M. rlwiiw Duidgl'., M. rhoi,w v.i r. 

scl1i11i Hansf.,M. rlwis var. africanti and M. rlwis var. lit/m1eae Hans[ (Hansford 
196 1, Mafia et al. 2001, Farr & Rossman 2010, Mendes & Urben 2010). With 
the exception of M . c/1ile11sis, all have been reported from Brazil, but only 
M . lanigaa was reported in association with S. terebi11tliifoli11s. 

'The firs If ungusdcscrihcdah,,vc fits well within thcdc,;cription of M. chilemiI, 
a fungus originally known on Schinus latifo/i11s (Gillies ex Lindi.) Engl. and 
Sd1i1111s latifolius var. tomentosus 1:enzl from Chile. lhe second fungus dearly 
belongs to M. rlwis var. africam1, which has been reported on Rlwsglaucescens 
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A. Rich. in Uganda and Congo, on Protorlws /011gifolia (Bernh.) Engl. in 
South Africa, on Schinm depende11s Ortega in Brazil, and on Sd1 i1111 s mo/le L. 
in Argentina, Brazil. and Paraguay. Therefore , the two A1elio/a taxa des,,:ribed 
.ibove represent first reports on S. /erebinllrifoliu~- There .ire often more th.in 
one species of black mildew associated with plants in the Anacardiaceae. 1:or 
instance, S. ltitifolius is a host for both M. d1ile11sis and M. rlwi11t1 var. sc/ri11i, 
while S. dependens serves as host fo r M. lmrigera, M. rlwi11a, and M. rlwis var. 
africa11a(llansford, 1961). 

Only two lrenopsis species \rnve been JescriheJ on members of lh c 
A11arnrdi<1ceae: I . comocl<!diae (F. Stevens) F. Stevens and /. portoricensis 
F. Stevens (Hansford 196 1, farr & Rossman 20!0, Mendes & Urben 20 10). 
"!he new specimen referred to S. terebinthifo lim is the first time an lrenopsis 
species has been reported on a member of the genus Scldnus. lrwopsis scllini
taehi111hifolii is Jis1inguished from f. comocfodiae and f. porloricemis hy i1s 
simple and straight perithecial setae, longer cells at the appressoria bases and 

largerascospores. 

Key to Me/io/ac.eae taxa associated with Schinus spp. 

2. Perith.xiadisperscdovercolony. Mrliofo rlwisvar.litlmuae 

5'. Apprcs.~oriaotherwise .. 

6.Ascosporcs33-45x l4- 18µm .. ....... ........................ ... M.rlwi11a 
6'. AscospoR'S45- 50 x 20- 22µm ..... M.rlwisvar.africa rw 
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Al>srrnci - Morph<>logical charncter.<ha,·e long11eTvedMthet>o,si<formycological 

taxonomy. Bu t with the ad,~nt of DNA s,;:quence data, is morJ>hology Mill useful! 
Will barcoding replace visual idc11tificatio11? 'l'axa in the Doll,i.l<N>mycetes serve to 
illustra1e how molecu lar analy.,,,. have revised ·'l"'cies relationshir• and higher
level systemalia;. A,pag;//u., specie, are now defined using a po lyphasic approoch 
with morphology assuming a lesser role. Sequence analyses liktwise reveal that 
<A,lletotridmm species complexes ooce considered good morphological species 
now comprise manr phylogenetic-ally distinct species. Although Pl,yllmti<:ta species 
oone<>pls are less ad,·o ne<>d. Se<[Uence data are exl"'cted to rewal new species in that 
genus as well. Molecularly supported higher taxa in Dotl,ideomyceu, often d iffer fm m 
those circumscribed by,norphological character.. [Jow...,w,D'.\A barcodes. recently 

applauded as a magic formula for species identification, are yet to be determined 
for man}' genera. and loo many GenB.ank sequences are wmnglv named or contain 
seqU<!ncingerron.lhus, dcspiterecentmolecular l>(h-ances. thcrei san unprecedcnted 
need for mycologists to return to the field. recollect species.and re-typify ta:u with 
living cultures. Only aft~r W<! obtain sequmces from ~p~ ics and genera li11h.'() to 
properly namedtaxawillbarcodingbecomesuccessful. 

Key wor<ls - anamorph. molecu lar phylogeneti a;. 1eleomorph. 1raditiona l taxonoo,y, 
typi fication 

Introduction 

Mu rpholo!!,y has been lhchasis ur 11c.i rlyall fungal lax,,nomics1u<lics. Numerous 

books and monographs use morphology alone to separate famil ies, genera, 
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and species. Classical texts such as MARINE MYCOLOGY, THE HIGHER l;UNGI 
(Kohlmeyer & Kohlmeyer 1969), GENERA OF IIYl'HOMYCETES (Carmichael 
ct .iL 1980), .ind Tt-1E CoELUMYCETES (Su1lon 1980) arc archetypal examples. 

Numerous important higher-level taxonomic texts have also been published 
using morphology for all class, ordinal, and familial placements. Texts such 
as A RE-EV/\.LU/1.TION OF THE BnUNIC/1.TE AscOMYCETES WITH KEYS TO 

FAMILIES AND GENERA (von Arx & MUiler 1975) and PRODIWMUS TO CLASS 
Locu1,0AscoMYCETES (Barr 1987) arc classic examples. 

Clcarlr morphology has underpinned taxonomic studies. In many other 
areas of fungal biology, it is essential to establish correct names and until 
recently there has been no way to identify a fungus without using morphological 

cht!rncters. Thus most funglll biochemistry, bio1echnology, bioremedil!tion, 
physiology, and plant pathology studies have cited species named after the 
fungi were identified through morphology (e.g. novel compounds - Evidente 
ct al . 2008; chitinasc production - Sou7.act al . 2003; biorcrnediation - [,auncn 
ct al. 1995; physiology of Colletotriclwm gmminicofo - Ali 1962; checklist of 

disease associated microorganisms in northern Australia - Hyde & Alcorn 
1993). Similarly, most ecological studies relied on morphology to identify 
Cungal communities (e.g. soil fungi communities - Ali-Shtaych & )t!mous 

2000; fungal suc.:cssion - Duong ct al. 2008; endophytcs - Hyde & Soytong 
2008). 

The situation however, is rapidly changing. Monographs of many genera now 
almost entirely rely on molecular data, and increasingly more oficn morphology 

is being replaced by molecular study (e.g. Tcjcsvi ct al. 2007, Avcskamp ct al. 
2010). Ecological studies may now completely ignore morphology and fungal 
communities arc identified through analysis of environmental DNA (Secna 
et al. 2008, Curk\'ski ct al. 20!0). The identities of fungi used in population 
genetics, hioteclmology, an<l even hiochemi.:al studies arc now often checked 

using sequence data only. 

The results of these changes arc rarely questioned, let alone discussed, yet 
most mycologists would agree that these changes should be adl'antageous. In 
this paper we explore Aspergillus, Colletotriclmm, and Pliyllosticta, genera where 
sequence data have to some extent profoundly affected species understanding. 

Below we discuss the effect of sequence data on understanding higher 
taxonomic lc\'els in the Dolliidt!omycetes and illustrate some unsolved problems 
in the new system. "The aim is neither to criticize the studies nor to degrade 
the outcome, hut lo point out the resulting changes and confusion so 1hat the 
mycological community can deliberate how best to manage such changes to 
everyone's benefit. 
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Phylogenetic methodology 

Sequences were downloaded from GenBank and aligned using C\ustal X. 
·fhe alignment was optimized manually to allow maximum alignment and 
maximum sequence similarity. Gaps were treated as missing data. Phylogenetic 
analy.o;is was carried out based on the aligned dataset hy PAUP' 4.0b 10 (Swofford 
2002). Ambiguously .iligned regions were excluded from :.ill :.inalrses. Trees 
were inferred using the heuristic search option with TBR branch swapping and 
l 000 random sequence additions. Maxtrees were unlimited, branches of zero 
length were collapsed, and all multiple parsimonious trees were saved. Trees 
were figured in Tree View (Page 1996). 

Discussion 

Aspergillus, Colletotrichum and Phyllosticto -
the process towards undentanding a species 

In many genera undcrstandi ng what delimits a spcci cs has typically evolved from 
l) a basic and relatively stable morphological concept (possibly including other 
ch:.inicters such :.is cultural, growth niles, or mating), which often comprised 
species complexes, to 2) molecular revision where the morphological system 
starts to disintegrate and needs rethinking, and 3) a stabilized system based on 
molecular data with morphology taking a lesser role. Although eventually taxa 
may be identified sokly using molecular data, in most genera this is decades 
.iway. 

Aspergillus is advanced with respect to species delineation, mainly because 
it produces post harvest mycotoxins and valuable industrial chemicals (Geiser 
ct al. 2007, Samson & Varga 2007). ' ]here has been a substantial increase in 
numbers of accepted taxa, with Rapier & Fennell (1965) recognizing 132 
species, Geiser ct al. (2008) cstirnating-250 species, and Kirk et al. (2010) 266 
species. Species delineat ion is based on a polyphasic approach with molecular 
data taking primary importance (Geiser ct al. 2007). Multiple independent 
loci arc now recommended when describing new species, particularl>· loci for 
which large datasets already exist. such as ITS, ~-tubulin, calmodulin, actin, 
and RNA polrmcrasc (Samson ct al. 2007). All types arc availahk in culture 
wlkclions (Pill & S:.imson 2000) . Many specks h.ive now been sc4.uenced 
for multiple genes and the understanding of species concepts in Aspe~illus is 
ad\'anccd. Whole genomes have also been sequenced for at least eleven strains 
of nine species. with several others in the pipeline (Geiser ct al. 2007; Samson. 
pcrs.comm.). 

Sutton (1980) provided a pr,Ktical key to 40 Colldorricl111m species that 
pro\'ided a basic species identification text. Although often difficult to decide 
whether to key a fungus to one or another species, the key was convenient and 
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descriptions brief. Even after 27 years and >1000 Collerorriclwm publications, 
Sutton"s text served as a necessary and convenient tool for placing names on 
taxa. The first mole.::ular data on Colletorriclmm were published after 1990 (e.g. 
B:.iilcy cl :.ii. 1996, Correll ct :.il. 1993, i'abre et :.il. 1995); although the rl>sulls 
were revealing, the data began to complicate species identification (Hyde ct 
al. 2009a, b). ·fhere was, however, no attempt to stabilize species concepts in 
a fonnal way, so that sequences deposited in GcnBank were unknowingly 
often wrongly named. Not until 2007- 2008 were several Colletorric/111111 
species cpilypificJ (Shcnuy e1 al. 2007, Cannun cl uL 2008), thereby cn.ibling, 
comparisons of reference sequence data against data from fresh collections. 
·fhis commenced the period of reconciling Collerotriclwm species, especially in 
the difficult complexes. Recent studies have introduced 15 new species (most 
in the ~gloeosporioidcs" species complex). cpitypification of 14 Colletorrich11m 
species, and generation of sequence data for ex-1ypc cultures of 46 species 
(Hyde ct al. 2009b; Damm ct al. 2009; Prihastuti ct al. 2009, 2010; Shivas & Yu 
2009; Phoulivong ct al. 20 I 0; Yang ct al. 2009, 20 I 0; Wikec et al. 2011 ). 

F1GURE I provides an example of the confusion that molecular data can 
produce. We generated the pbylogram by downloading 41 GrnBank ITS 
sequences, of which 25 were labeled Coilelolriclmm gloeo.<porioidi5. ln !;J(i. 1 
C. gloeosporioides epitype sequences duster at the top of the tree, while dades 
containing putative C. 1;/oeosporioides strains - some representing very 
distantly related species - arc scattered throughout, illustrating the diversity of 
one species name in GcnBank. Cai ct al. (2009a) have estimated that >86% of 
the C. gloeosporioides names in GcnBank considerably diverge from the epitypc 
and arc likely to represent other Culletutric/mm species. As C. glueuspuriuides 
represents a species complex comprising numerous diverse spedes, great care 
must be used when downloading sequences labeled as 'glocosporioidcs' from 
Gen.Bank. Ultimately, only sequence data from the epitype strain should be 
used tocharactcrizcthcspccics. 

Compared wi1h Aspergill1L, ,md Co!letotridmm. undcrst,mding G11ig11ardi11 
and its Pl1yllosricra anamorphs is less advanced. Guignardia comprises 335 
records (Index Fungorum) and has no monograph, although species from 
various hosts have been reviewed (e.g. palms - Hyde l 995; Podornrpm -
Crous ct al. 1996). Van dcr Aa & Vancv (2002) accepted 141 species based on 
cultural and morphological ..:haracteristk.s in their monograph on P/1yilo.,1id,i. 
As very few living types appear to exist in these genera, Wulandari et al. 
(2009) compared their new species causing tan spot of pomclo in Asia with 
many questionably labeled Pl1yllosricta sequences from GenBank. D.M. Lllm & 
N. Wulandari (unpublished) also sequenced many G11ig11ardia and Pllylloslict11 
strains from CBS. but as few represented type strains. their ..:ondusions were 
limited and may never be published. ·fherc is a need to designate epitypes 
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F1G. !. Maximum parsimooy phylogram generated from ITS $e<juence analy$iS of"Collctotrich,,rn 
gloeo,fK>rioides" downloaded from GcnlJ.ank with o ther related tua. Oat.a were analysed with 
random addition ~qucnce. unwdghtcd parsi 1nony. and treat ing gav-• ~\ mis,ing dau . I indica1es 
ITS sequence, of "Caldotrirl,um gloeo.<fK>rioidc.<~ downloaded from Genl3ank; • indicates 
,equence,derivedfromex-typecullU,..... 

for species of l'liylloslict,1 and the tclcomorph Guig11ardfr1, so that a dear 
understanding of the status of species and their biological re lationships can be 
obtained. 

Guignt1rdia mm1giferae A.). Roy offers a second example of confusion 
resulting from molecular data (Fie 2). "This name has been extensively applied 
to an endophytc isolated by Rodrigues ct al. (2004); many putative G . mm1gifeme: 
strains were used by Wulandari ct al. (2009).1 lowcver. no type ofG. mm,giferae: 
can be found (\.VulanJari, pers comm.) nor has il ever been epitypified. 1hus 

this recent name has been used arbitrarily for endophytic strains producing 
obtrullate ascosporcs. The obtrullatc ascosporc type, however, can be found 
in numerous species (e.g. G. eucalyptorum Crous, G. smifocis A.J. Roy, 
G. graminea Lobik) and most likely comprises a species complex that could 
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have a much older name. In FIG. 2 we downloaded a selection ofG. ma11gifer11e 
labeled strains from Genllank to illustrate the diversity the name represents. lt 
is therefore unwise to name a G11ig1111rd/11 or Pliyllostictn species based solely on 
sequence similarity with a GenBank sequence. 

The above examples serve to illustrate how molecular data can resolve 
species understanding in some plant pathogenic genera yet pose challenges in 
interpretation. We should remember that many previous studies likely applied 
incorrect names to their organisms. Type cultures must be sequenced. and 
where no such cultures exisl, fresh collections arc neeJcJ. Both lype cullures 
and fresh collections should be fully characterized using morphology, sequence 
analyses, and other polyphasic approaches. Only by using such methods can 
we begin to understand genera and their individual species complexes. Such 
understanding now exists for 1bpergillus and Penici/lium, is advanced in 
Fm11ri11m, is p rogress ing in Colletolriclmm, and has only begun in Guig,rwdia/ 
Pliyllosticta and Pestalotiopsis. The simple message is that although molecular 
data may eventually identify taxa in these genera, an enormous concerted 
effort is needed to recollect, morphologically characterize, epitypify, sequence, 
analyze, and combine all data with other polyphasic characters before we will 
make any real progress in understanding species in these important geneni. 
It is also suggested that NCBI should rename an entry if there are sufficient 
evidences supporting to do so. 

The Locu/ooscomycetes 

AFTOL (All Fungi Tree of Life) aimed to find natural classifications for fungi 
based on multi-locus phylogeny. rather than visual, relationships (Schoch 
et al. 2006). The project maJe consiJernble progress towards underslandfng 
fungi at the higher levels, particularly in the basidiomycetes. Classes of fungi 
are similarly better resolved in the ascomycetes, although the Dothideomycetes 
offer a good example where molecular analyses have resulted in unccrtaintr, 
especiallyatthefamilykvel. 

The issue of STUDIES IN ,VIYCOLOGY (Schoch d llL 2009) Jevolcd tu lhe 
Dotliideomycetes resolved many problems at the higher taxonomic levels 
(order, family) but may have created more confusion than intended. What 
classical mycologists such as J.A. von Arx, E. MUiler, and ,\ 1. E. llarr previously 
considered to be orders and families and the characters they used to diagnose 
such (v,,n Arx & MUiler 1975; Barr 1987) ure, in mun}' c:.ises, nu l,,nger usable. 
Unfortunately, although molecular data can place tax a at the family and in some 
cases generic levels, there has been little effort made in attempt ing to correlate 
phylogeny with pheno types (Suetrong et al. 2009, Zhang ct al. 2U09a). 

For example, the Lophiostom(iMcrne and Trem11tosJ1/weri11ce(le cluster as 
separate families and contain elements that can be linked by very few characters 
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F1v. 2. Ma~imum parsimo ny phylogram generated from ITS sequence analysis of "Guigt1ardia 
mangiferae"' downloaded from Gen Bank with ot her related taxa. Data were anal)-Scd wit h random 
addi1ion sequence, unweiglned ["'rsimony, and 1rea1ing gaps as missing darn. ~ iodica1es TTS 
sequence, of~Gr,iguaniia ma11gife,...~'' d,wmloaded from GcnBa nk; • indicat"' sequences derin,d 
from~x -typeculture,. 

- the same characters found in other fami ]i<'.~. 'The /,opl1io.,tam,1f<1,;e(11: 
include Lophiosroma, some species placed in 'Oryrid11ri11, and a new genus 
Mistumtosplweria (Mugambi & Huhndorf 2009; Zhang et al. 2009a,b). 
L-Ophiostoma species are characterized byascomat;i that arc crumpcnt with slot
or slit- like ostiolcs and may ha\"e raised flanges (Holm & Holm 1988), while 
in Mist11ratosph11eria ascomata arc erumpent to superficial with often raised 
rounded.ipiccs.indascosporcs.irephr.igmosporousordiclyosporous(Mugambi 
& Huhndorf 2009) . Dictyosporous ascosporc types are found throughout the 
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Dothideomycetes but not - until now - within Lophios/omoMceae. At the 
moment, there is a distinct lack of defining characters that can be used for this 
family. Mugambi & I [uhndorf (2009) themselves state, "despite morphological 
diffcrcnct'S of Mist1m1tosJ1hoeri(I from other lophioslomat,1ceous fungi, we 
feel justified in placing it in Lopl1iostomat<1ce<1e at this point due to the strong 
support received in theiranalysis.M 

·1e1raplospl111eriaceae (Tanaka ct al. 2009) is basal to most families in 
Pleospomles and yet prcviousdassification systems would have probably placed 
the species in Aslrosplwaidla (Hyde cl al. 2000). The main distinguishing 
characters of the family arc the Tetraploa-likc anamorphs; however the 
ascomata (immersed or superficial), pscudoparaphyscs (cellular or trabecular), 
and ascosporc (fusiform to cylindrical, 1-3-scptatc, hyalinc or pale brown) 
forms arc found throughout the Dotlddeomyce/e;;. Therefore if a researcher 
cncoun1crs 1hc tclcomorph stage only, it would he diflicul1 to use morphology 
to place the taxon, even at the family level, unless the characters arc identical to 
an existing species in the literature. 

In other groups in the Dot/1idcomycetes there arc so few sequences available 
that phylograms reveal very little information concerning the species at any 
level. This is true of taxa in the C<1p11odi<1ceae and 1\-ficrothyriace1i.: and in 
numerous genera (c.g M11yocopron, Trid10delirsc/1ia) (sec Boehm ct al. 2009, 
Schoch et al. 2009). 

What is the way forward? Many sequences used in the issue of STUDIES 
IN MYCOLOGY on the Dothideomycetes are linked to cultures from poorly 
documented taxa while only a few arc linked to type material. ·This will create 
doubt in the minds of readers bc.:ausc generic type~ musl be used in such 
analyses. Again, a concerted effort is needed lo recollect, document characters, 
isolate, and deposit hcrbarium materials and/or living cultures. In this way we 
will have accurately documented morphological characters that are linked to 
sequence data of accurately named species; only then can we confidently start to 
underslanJ relationships in Dotlddeumycele., and he .:on fiJent in 1 he conclusions 
arising from combined morphological and molecular classifications. 

linking anamorphs to leleomorphs 

'!here has been much expectation amongst mycologists that molecular analyses 
of anamorphic fungi will be able to link them to tekomorphsor at least provide 
an idea uf I heir positions in lhc A~comycota (Shcnoy d al. 2006, 2007). Scvernl 
studies have shown that morphological characters traditionally used to delimit 
anamorphic fungi arc less informative in inferring fungal phylogenies. for 
example, in traditional taxonomy morphologically well-defined genera such as 
Cha/11m and Sporidc5mium appear to be highly polyphasic (Shcnoy ct al. 2006, 
Cai et al. 2009b). Re-evaluation of the evolutionary significance of anamorphic 
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characters should therefore be carried out to 'rebuild' morphological 
classification. Morphology will then once %>ain become important for 
identifying species, provided type specimens and derived cultures have been 
used in the reconstruc1ion. If umivailable, 1hc fungus should be inlerpre1ed 
by a freshly collected material from original hosts and localities, accurate 
documentation, isolation, sequencing, and deposition in hcrbaria as cpitypcs 
with living ex-type cultures. Only in this way wi ll an accurntc understanding of 
the natural placement of anamorphs in the tdcomorphic scheme be achieved. 

Barcoding and Gen Bank difficulties and solutions 

'fhcrc arc important initiatives to barcodc the fungi (Santamaria ct al. 2009, 
Seifert 2009). However, we feel that the benefit gained from large scale sequencing 
of fungal isolates will be diluted if sequence data from too few properly named 
taxa or types arc deposited in public databases. As illustrated by P1Gs 1- 2, the 
1.u:k of sc(1uc11u:s with reliably applied names in public dalahascs would make 
barcoding currently unworkable. This deficiency must be corrected at the same 
time as barcoding takes place. As the type specimens and derived type cultures 
arc not always available, there needs to be a concerted effort by mycologists to 
go back to the field and recollect the fungi. Taxonomic experts must carefully 
name those fungi and where possible designate epitypc~ with derived living 
cultures. Once we obtain sequences from species and genera that arc linked 
to properly characterized taxa, we can really start to understand the fungi. 
Only then will barcoding work. 'fhcsc approaches will be useful in a few fungal 
studies as data obtained from molecular analysis of environmental samples, 
linking of anamorphs and tclcomorphs, and the proper naming of species in 
biochemistry, pathology, and bio1cchnology n-search publications become 
precise. 

Concluding remarks 

Fungal systematics has irreversibly stepped into the phylogcnctics era. 
Molecular diagnosis through barcoding is favored by most researchers because 
it seemingly provides an easy and quick assessment of the fungus at hand and 
docs not require years of training. This, however, docs not exclude morphology 
from modern systematics, as morphological characters arc the most easily 
.icccssible. 'fhc characters used 10 define species, genera, fomi\lCs, and orders 
nonetheless need reevaluation in light of sequence generated phylogenetic 
relationships. Morphological characters would then be used in agreement 
with new classification schemes and thus correspond to the natural phylogeny. 
'fht success of mokcular diagnosis and barcoding. however. largely depends 
<.>Tl comparing si:quencc d.il.i from type specimens. ,\·lost fungal n.imes lack 
living type specimens and cannot be sequenced. There is consequently an 
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urgent need to cpitypify all such fungi and deposit living ex- type cultures and 
derived sequence data in public culture collections and databases. Mycologists 
must go back lo field and recollect important species and generic types 
.ind re-characterize these laxa using a polyphasic :.ipproach. Incorporating 
morphology is essential for establishing species concepts and higher taxonomic 
frameworks. Until much more data has been generated from types and many 
more accurately named species arc deposited in public databases, confusion 
will remain. To eliminate the confusion. morphology is not only not outdated 
hu1 isa nt:ccssi1y. 
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Masseeella f1ueggeae on Flueggea virosa, 
a new record for Pakistan 
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Abst racl - M,a,ueella flraesgeae on Flr.egs.w v,rosa is reported as a new record for 
Pakistan.lhisis1hcfirstn:1>0r1of1hcgcnusMm1uellafrum1hiscoumry, raising1hc 
numberofrus111cncrakr,ownfromPakistan101wenty-1wo. 

Kc)· words - F.upl.,,,-hiaaae, macro,:ydic ru,t, l\t'dum valley 

Introduction 

Fluegged virosa is a dioccious, multi-stemmed, fast -growing bushy shrub in the 
Euphorbiaceae. It is common in deciduous woodlands and on forest margins, 
along rivc:rs, and in rocky art'.as and is widely distributed in Asia, Africa, and 
Australia. In Pakistan, it is fou11d ill Sind/1, tl,e Krighm, Valley, a11d Kashmir 
(Stewart 1972). In the Ncelum Valley, Azad Kashmir, this plant was found 
heavily infected by a rust fungus that belongs to an interesting rust genus, 
MasseeellaDietel 

Ma.,;.,eedfo was cn:ckd by Dietel (1895) based on M. rnpp{iri., (Cooke) Dietel 

[as "wpptiridis"] to accommodate a rust on Flueggea 11iros11 in India and named 
after the famous English mycologist G.E. Massee (Cummins & Hiratsuka2003). 
'Jhis genus is subtropical in distribution and restricted to the warm regions 
of Asia in the Philippines as well as South Africa. All species of Masseeella 
parasit izc mernhcrs of the family f:uplmrhhiceae and arc macrucydic and 
autoccious (Thirurnalachar 1913, Singh & Singh 1967). M(ISserella fl111.'gget1e on 
Fluegget, virost, was described from the Philippines by Sydow & Petrak {1928) 

• CorrcspondiJ1gauthor 
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and has since been reported in Myanmar Cfhaung 2005) and South Africa 
(Doidge 1950). 'J his rust has pycnidia, aecidia, and urcdosori that arc unknown 
in the type species of the genus (Sydow & Petrak 1928, Cummins 1937). The 
present p.iper reports the occurrence of Mrrn;eedlajlut>ggl:'(11:' on Flrieggea vims" 
for the first time in Pakistan. In addition, a noteworthy rust, Pu.:d11iasrr11m 
pyrofoe on Pyrofo ro/1mdifolid subsp. kamkommim, is reported here as a new 
host record in Pakistan. 

Materials and methods 

Rusted specimens were collected in Ai.ad Kashmir, Neelum Valley, Lawal and 
northern arc-Js, J:airy Meadows, Pakis1an. Freehand sections ofinfeded tissues 

and spores were mounted in lactophenol and gently heated to a boiling point. 
'The p reparations were observed under a NIKON YS JOO microscope. Spores 
and sori were drawn using a camera lucida (Ernst Leitz Wetzlar, Germany). 
Spores were measured with an ocular micrometer. At least 25 spores were 
measured for each spore state. 1l1e specimens were deposited in the Hcrbariun1 
of the Botany Department, University of the Punjab, Lahore (LAH). 

Recorded species 

Masseeella jlucggeac Syd., Ann. Mywl. 26: 424 ( l 928). FIG. I 

MATERIAL EXAMIX~D; Pakistan. Azad Kashmir,N..dum vaUey. Lawdl,otl Fl,~ ..... ,·iw,a 
(WiUJ.) Voigt (foplwrbiacwe).16 Aug 2009, Abd ul Nasir Khalid 130 (LAH 1130) 

SPERMOGONIA and AECIA unknown. UREDINIA amphigenous, forming 
groups, yellow to yellowish orange, subepidermal, mostly intermixed with 
tdia. UREDINIOSPORES ellipsoid to obovoid, hyaline to yellow, 15-19 x 
18-27 flrll, wall 1.5- 2 µrn thick, echinulatc to verrucose, germ pores obscure. 
TEUA amphigcnous, crowded, mostly along veins or margins of leaf, causing 
malformations, subepidermal, arising in uredosori, becoming erumpent as 
hair-like columns, orange to yellowish brown o r chestnut brown. TEuosPonEs 
one-celled, sessile with hyphal attachment organs resembling pedicds, up to 31 
µm long, ellipsoid to broadly ellipsoid or cylindric to angular, 16- 24 x 23-47 
µm, embedded in mucilaginous mass, germ pun: apical, wall striate, yellowish 
brown to chestnut brown, 1-6 µm thick at sides and 1- 7 µm thick apically. 

P11cci11iastru111 pyrolae Arthur, North Arnn. Pl. 7; 108 (1907). ]'JG. 2 

MATERIAL EXAMl,,,ED: Pakistan, Nort hern Areas of Poki,tan, Fairy Meadow,. Bia! 
C.1111p. ~l 3.036 m a.s.1 •. On Pyrvl« rvt1111Jif"Ha sub,;)'. karuk"rnmic« (Kfi,;~) Y.f. N~sir 
(fri.,aeeae). with [] stag<', l l ,\ug 20W. Naja m·ul -Sehar Afshan G07 (LAH NSA 1119). 

SPERMOGONIA, AECIA, and TELIA unknown. UREDlNIA hrpophyllous, co11cred 
by epidermis, yellowish orange, rounded, minute, in form of group, covered 
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A-

fl<;.I.M<m<edlufl,1<:gg~ue. 

A. Drawing of host plant showing infected part-,. 
B. A tclial sorus showing the development of .<pore column and mucilage-secreting h)•phae. 

C.Urcdin ios poR-swilhechinulatetowrruC05t'wallornamen1ation. 
D./l.foturc1cliosporcswith stria1cwalls. 

Scalebars : JO~m. 
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FrG.2.Pu,;cini",ln.,,.pym/"e-
Orowings <>f mature urediniospor~ and ~peK of a parnphyi;is. Seal~ OOr "' ~ 1•m. 

by a pcridium of hyphal cells, releasing spores by an ostiolar opening, 0.1-0.2 

x 0.2- 0.4 mm. UREDIN[OSPORES 0\'0id to obovoid or ellipsoid, 13- 18 x 26- 37 

µm (mean= 16.0 x 32.0 µm); wa ll 1.8-3 µm thick, hyalinc lo ydlow,cchinulatc; 

germ pores obscure. Paraphyses davate, hyaline or yellowish, 13- 15 x 47- 71 

µm. 
/Jucd11i11strum pyrofoc has previously been reported on leaves of /Jyro/11 

se:crmda L from Fairy McadowsandGilgit by Kancko(i993). Pyrola rotundifolia 
subsp. kamknmmiw is a new host for this rust fungus in Pakistan. 
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Ab,t racl - Tl'l'o new species are described and illustrated: Sta d,ybot,y,jia11g,:i~11>i, and 
S.a.iga:;,.,11~,uis, bol htrom $0i linChina. 'Jhetrre specinm1s(dried cultures)andtiving 
cultures are deposi1ed in the Herba rium of Shandong Agricu ltur~I Uni,'<'rsity Plant 
Pathology (I ISAUP). lwtrres an:: kept in the 1 krbarium of Institute of Microbiology, 
Academia Sinka (HM AS ). 

Ke)'words - taxonomy. soilfungi.dc111atiaceoushyphomycctes 

Introduction 

St11c/1ybotrys Corda was erected in 1837, and since then 96 epithets have been 
proposed in the genus (Index Fungorum 2010). This genus is characterized 
by distinct , mononematous ..:on id iophores bearing an apkal duster of several 
swollen phial ides producing unicellular phialoconidia 1hal become aggregaled 
in globose masses. In the course of a survey of soil dematiaceous hyphomycetes 
in China, several unusual species of Swcl1yborrys were collected. Tv,o of them 
arc described as new species, S. ji1111gzie11sis and S. xigazenensis. 

Taxonomy 

Stad1ybotrys jia11gzie11 sis Y.M. Wu & T. Y. Zhang, sp. nov. 
MYcoDANKMD518786 

FIG.I 

Coloniae m CM,\ ejfusae. atrogri>eae w:I nigme. HyplU, mmosis, septati,, laevib,15, 
hy,.lini< vel ,ubi,y.Jit1i<, 1.5- 3 I"" cra«i>. C,midiopl,ora m:cw. 1-4· ,~ptuta. basim 
,,....,..,,,.1,1,ya!i,,a,supcai,:ci5'0·/,,-11,mea, l<.,,;a,60-80Jm1lot\j.'.<', «dbwim 4- 5J,mdiam 
l'l,iali,les6 - 8 ad apiam co11i,lioplwri prod,a:1ae, pallide brnnn~,u,, l~w<, 8- /0 ~ 5-7 11m. 
C.midiu111krcul«1u, globos,;vdsu/Jslobt,s,;,bnm"e"ve/,.1rvbr,.,111ru,6-9w11di"m. 

HoLOTl"P£:China. Tibe1, Jianszi, froma gras6land k>i l, al1 i1udc40SOm, 9Sept.200?, 
Y.M. Wu, HS AU Pll .,O&ll, holo1y11e:: HMAS 1%256, isotype . 

ETVMOLocv:inreforencetothel)'pelocality. 

'Corre,ponding author:Tian-YuZh~ng 
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Fm. 1 . • ~1ad1yhmrys jia11g~k,15i_, (ex holotJ']'C). Conidia. con idiophore,. and conidiogennus cell, 
Abo\'e: photomicrograph<. Del ow: drdwingj. (Oars - 2S µm) 

Colonies on CMA (cornmeal agar) at 25°C for 21 days 4-6 cm diam. , effuse, 
darkish grey to black. Mycdium mostly superficial, partly immersed. Hyphae 
branched, septate, smooth, hyalinc to subhyalinc, 1.5- 3 µm wide. Conidiophorcs 
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erect, branched, 2- 1-septate, subhyaline near the base, greylish brown above, 
smooth, 60- 80 µm long, 1- 5 µm wide near base. l'hialidcs borne in groups 
of 6-8 at the apiccs of conidiophores, pale brown, smooth, 8- 10 x 5-7 µm. 
Conidia globose to subglobose, tubcrculate, brown to d:.irk brown, 6- 9 µm in 
diameter. 

In conidial morphology this fungus somewhat resembles Stacllyborrys 
nilagirirn Subram. (Subrnmanian 1957) and S. splwerospom Morgan-Jones & 
RC. Sinclair (Morgan-Jones & Sinclair 1980). l!owever S. nilagrirn has larger 
cnn idi:.i (16- 20 1-1111 di<1m.) :.ind S .. ,plwrcro.•pom l:.irgcr (11 - 12 f.llll <li:.im.), ridged 
coni<liathan S.jiangziensis . 

Stad1ybotrys xigazcncnsis Y.M. Wu & 'J:Y. Zhang, sp. nov. Fm.2 
MvcoBA:<KMB518787 

C..olat,iae ;,, CMA effu.<ae, atrogri-sroe ,.,/ nigrae. Hyploi, mmn.<i.,, sqtari.,, laevih,«, 

/,y,,li11isvdsubl,y,,lit1i5,]- J 11m cra>5i5,C,midiopl,omnecta, /-l-"'1'//2//2,b«,i,nvem" 
mbl1y«lina,s11p,,.g,iseo·bnmue","''"'"'""intenfmngram1/,sm.:zgni, te<:t",60- l(l(J/"" 
limga, ,u/ !uui,n 4-6 /"" diam. Pl,ialide, ti- 8 ad apiu m a,,1idi<lplwri pmd,.ctae. p,illide 

bnm,l<'a.>,lcws, 7- /0xS - 811111.Crmidiarwoidc",dlip,oiJ~ wloblonga,tub.:rculata, 
bnm1u>awlatrobru111rea,9- 12.5x 7.S- /Oj1m 

Fm. 1.Starhyborrys .,·iga~.-mi, (ex holotype) . Conidia,rn11idiopllores,a nd rnnidiog<>nouscells 
Lcft:ph0!ornicrogr<11>hs.Righ!:drawings. (Bars ,, 2S ~m). 
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lfoLOT\"P H: China. Tibet. Xigazen. from a gras1land soi l, altitude 4150 m. 19 Sept 2007. 

Y.M. Wu. HSAUPll ., J.150. holol)"J'I" HMAS 1%257. isotJ'l>C 

ETVMOLOGV:111refercoce to !hC!)'peloca li!)', 

Colonies on CMA at 25°C for 2 l days 5- 8 cm diam., effuse, darkish grey to 
black. Mycelium mostly superficial, partly immersed. Hyphae branched, 
septate, smooth, hyaline to subhyaline, 2- 3 µm wide. Conidiophores erect, 
sympodially branched, 1- 4-septate, subhyaline near the base. greyish brown 
ahove, vcrrucose, sometime covered with large granules, 60- 100 1,1m long, 
4- 6 µm wide near base. Phialides borne in groups of 6- 8 at the apices of 
conidiophores, pale brown, smooth, 7- 10 x 5- 8 µm. Conidia ovoid, ellipsoid 
or oblong, tuberculate, brown to dark brown, 9- 12.5 x 7.5- 10 µm. 

This fungus somewhat resembles Stacl1ybo1rys clwrtarum {Ehrcnb.) 
S. Hughe~ (Hughes 1958) and S. micro.~pnm (B.L Mathur &Sankhla) S.C. Jong 
& E.E. Davis (Jong & Davis 1976) in conidial colour and size, bul S. xig11z1msis 
has more obviously tuberculate conidia. ln addit ion, the conidia ofS. xigazensis 
arc larger than those of S. microspom (6- 8 x 1- 5 µm) and wider than those of 
S. clwrlarum (7- 12 x 4- 6 µm). 
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Abst ract - A taxoJ1omk revision of the g,,nus l'laddiopsis in the Iberian Peninsula 
and the Balocanc h lands i~ pro,idcd. A total of 500 specimens were s1 udicd. A detailed 
Jc,,.,,riplionoflhcmorpholog y.a nalomy,ccology,a mldislributionalrnnk i,prc,cnlcd 
forcachspccic,.,\ddi1ionally,akcytorlw::idiop,is,pccicsisincludcd. 'lhcgcnusis 
rcprescntcdbyfourspocicsinthc studiMregion ,withP.awiro!aandP.ci,oneoid<'s 
k11<.>wn uuly from the type localilic, anJ I' ciu~ru,;c,:m ~11J P. Cl'>l111111i cun1111on in 

thccas1cm halfoft hcrcgion.ThckdataCJtparKlconsidcrablr thcccologicaland 
dislributionalrangeofthese;peciesin1helb<:rianPcninsula 

Kc)· worJ, - catapyn,nioid lichens, distribution. Spain, Portugal. Verr1<~<1ria«a~ 

Introduction 

Pladdinp.,is Behr. (Verrurnrillc,me) is a genus of squamulosc lichens closely 
related to Cntnpyre11ium s. str., although recent phylogenetic analyses (G ueidan 
et al. 2007, 2009; Prieto ct al. 2010) concluded that both genera were different 
entities. The two genera arc morphologically differentiated by uniscptatc 
ascosporcs in Placidiopsis and simple ascosporcs in Catapyrmium s. sir. 
Pladdinp.,is species arc charactcri1.ed by squaniulosc thalli attached to the 
substrate by a rhizohyphal web, a central bundle of rhizohyphac, or rhizincs. 
·The upper cortex is either absent or ci11ereum-lypc (Breuss 1996, 2002; Prieto 
ct al. 2UIU), the photobiont is a chlorococcoid alga (Brcuss 2002), the medulla 
is proso- or subparapkchtcnchymatous, and the lower cortex is (sub)paraplcct 
cnchymatous when present. Pcrithccia arc immersed, with or without an apical 
involucrcllum, asci arc chiv.i tc with an oc ular chambcr,.ind pycnidia h.ivc never 
been observed (Brcuss 2002). 

Members of the group inhabit arid, semiarid, and arctic-alpine regions in 
the Northern Hemisphere (Breuss 2002). Ecological preferences of the genus 
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include soil, rock, detritus, or bryophytcs occurring in calciferous or acid 
substrates. Placidiopsis comprises 12 species world- wide (Breuss 2010), many 
of which appear rare and restricted either to their type localities (e.g. P. ctwicolo, 
P. cen1i,111/o (NyL) Vain., P ci11ereoide~) or to very small areas (e.g. P lwmodicofo 
Bredkina,P. riro/iensisBrcuss) . 

Breuss (1996), who until now has published the only complete treatment 
of the genus, reported few specimens for the Iberian Peninsula. "Jherefore 
exhaustive collection and more in-depth research of PlocidioJ>sis species 
was neCL'Ssary in order lo establish the true cxlenl oflht: g1:nusin lht: Iberian 
Peninsula and the Balearic Islands. The current research is part of the project 
Spanish Lichenological Flora. 

Materials & methods 

This study is mainly based on material collected by the authors in the Iberian Peninsula 
and the Balearic Islands during 2005- 2009. The specimens are deposited in MA 
herbarium. In addition. collections in Iberia (BCC, BCN. LEB, LISU, MA. MACB, MAF. 
SANT, VAL, \'IT), other European and North Amcrkan herbaria (ABL. ARIZ. ,\SU, B. 
BM, COLO, GR. H, HAI., LI.I. NY, PRM, S, TUR). and personal herbaria (C. Keller, G. 

Arng(m) were revised. Approximately 500 S[)<!dmens in total were studied 
Ob.crvati<Jus and mcasuiemcnts were made using a Nikmi SMZ- 800 disi;cctiug 

microscope and an Olympus BX 51 microscope. Tliallus cross-sections( 14-20 µm thick) 
were made with a Lcka CM 1850 UV freezing microtome. Sections were obsen·cd and 
mcasurcdinwatcroroccasionallylactophenolcottonbluc.Foranatomkalstudies,tcn 
specimens per species were analysed (when available), and ten measurements of each 
specimen on different squumulcs were carried out. ·1 he limited material of some species 
and the poor condition of others led to a lower number of measurements in some 
cases. Measurements arc expressed as the mean ± standard deviation (SD) with the 
extremes within parentheses; lengthfwide ratios (!Jw) were cakulated for ascosporcs. 
Distr ibutional maps were drawn with ArcView GIS 3.l, based on lJTM coordinates 
(WGS84Datum) 

For each taxon, we cite the ha,ionym. type ~pecimen, and type location, but not 
previous!ypuhlishcdsynonyms(sccBreussl990). 

Results 

Of the four />locidiopsis species found in the Iberian Peninsula and the Balearic 
Islands, two - I~ ca\licofo, P. cinereoides - are known only from their type 
localities and two - /~ ci11ern;;cens, P. rn~tmmi - arc more common than 
previously believed and found throughout the studied area. 

Key to the known Placidiopsis species in the Iberian Peninsula 

I. On rocks, squamules up to 0.5 mm . . . . . . . . . ....................... P. c,wicola 

l.Onsoil,squamulesupto2- 3mm 
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3.Squamuleswithdown-rolledmargins,rhizohnihaeattachedina.:entralholdfast 
(lookinglikcarhizinc),ascosporcs\5- 22x5-7p.m 

3.Squamuleswithoutdownrolledmargins,.:entralholdfastabsent, 
as.:ospores22- 28x7- 8pm. ........ P.cinaeoides 

Placidiopsis cavico/a Eta yo & BreLiss. Ost.::rr. Z. Pilzk. 3: 2 l ( 1994) FlGS.IA,2A 

(Tn~: Spain, Navarra, Larra, Isab.t, Al'lelarra. caw A- SO, S m depth, on cakal'<'-Ous 
flagstone,2lS4m,f.Etayo&J.LCalvo, l9/08/1992(Herb.Etayo,lfoLOT,-PE;Ll271012. 
[SOTYPLI) ,] 

MORPHOLOGY- Thall us squamulosc, composed of very small squamulcs, s; 0.5 
mm broad, flat, crenulate, adjacent to slightly overlapping. Upper surface green 
to light brown; lower surface brown, with colourless to brown rhizohyphae. 

ANATOMY- 'fhallus 100- 150(-250) µm thick, upper cortex 10- 20 µm thick, 
with cdls of 4-6 fllll diam , epim'.cral layer lacking. Algal layer Jislrihulcd over 
nearly the entire thallus, with algal cells of 5- 9 µm; lower cortex not dearly 
delimited. Rhizohyphae colourless to brownish, ca. 4 11m thick. 

Perithecia 150- 250 µm wide, with a colourless exciplc. Asci davatc, 45- 55 x 
15- 20 11m,ascosporesseptatc, 13- 17 x 6- 7 11m (Etayo & Brcuss 1994). Pycnidia 
absent. 

EcoLOGY &: D1sTRIBUTION - Pfocidiop5is wl'/cofo was collected on rock, 
growing over a thin algal or debris layer in a calcareous c.ive in the subalpinc 
belt of the Pyrenees, over 2100-2200 m altitude (Etayo & Breuss 1994). 

The species is known only from the type locality in Navarra, Spain; it may 
be more widely distributed, however, as it has probablr been overlooked due 
toitssmallsize. 

COMMENTS- l'lacidiopsis wvicola resembles /~ mi11or KC. Harris in that 
both species have small squamulcs (no more than I mm) and grow on rocks. 
However, /~ cnviuila has crcnulatcJ and rmn-pruinose squamulcs, while 
P. mi11orhas roundish to slightly lobed and pruinose squamules; moreover, the 
spores are bigger inn awicola (8- 10 x 4-5 µmin/~ minor). Placidiopsis minor 
has not been found until now in the Iberian Peninsula and has previously been 
known only from North America and Greenland (Breuss 1996). 

Placidiopsis ciner11sce11s (NyL) Breuss, Plant Syst. Evol. 148: 315 (1985) FrGs. 11!, l A 

[TYPH: Gallia merid., lleaucain,, w. Nylander (I [- NYL 4021, l !oLOTYPHl).1 

• Placidiop,i,te,rr:/l,,(Nyl.)Zahlbr.,Catal. Lich. Univ. t:240(1921) 

[TYP ; Oran, Balansa (H- NYI. 39441, L~LTOTYPE, Jc,igi1akd b}· 0. Roux in 
h~rlxirium).] 
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M O RPH OLOGY- Thallus squamulose, squamules up to 3 mm wide, scattered 
to contiguous, flattened to slightly convex, rounded to lobed or crenate. Upper 
surface whitish, greenish grey or brownish grey, pruinose or not; lower surface 
pale wilh colourless rhizohyphae. 

ANATOMY- Thallu~ (110-) 226 ± 48.9 (-320) µm thick, with ur without 
epinecral layer, up to 50 µm when present; upper cortex (5- ) 19.1 ± 8.1 (-37.5) 
µm thick, paraplectenchymatous, with roundish-subangular cells of (1 - ) 7.1 
± 1.4 (-11) µm diam. Algal layer distributed over a lmost the entire thallus, 
50-175 µm thick, with cells (3 - ) 6.5 ± 1.7 (- 12) µm diam. Medulla not dearly 
Jelimik<l from the algal layer, composed of globular cells (4-) 7.5 ± 1.5 (-11) 
µm diam; lower cortex lacking. Rhi;,..ohyphae colourless, (2.5-) 3.2 ± 0.4 (- 4) 
µm. 

Pcrithecia slightly pyriform to globose, up to 300 µm wide, cxciple hyaline to 
brownish, up to ca. 30 µm thick, darker in the ostiok, with or without a small 
apical involucrellum. Asci davate, 55- 65 x ll - 16 µm (Brcuss 1996), with a 
small ocular chamber; ascospores hiseriate, hyalinc, septate (occasionally 
simple), ( 12-) 16.4 ± 1.9 (- 21) x (5-) 6.2 ± 0.5 (-7) µm, l/w ratio (1.7- ) 2.6 ± 
0.4 (-3.3). Pycnidiaabsent. 

ECOLOGY s, DISTRIBU TION- The species shows preferences for soil and rock 
ledges on calcareous and grpsiferous substrates. Jt was found in shrublands 
with 811.Xus sempervirem L, L1ll'm1dula fotifo/i11 Medik., Lycium sp., Rosm11rim1s 
offici11alis L, and 'n1ymus sp. in dry and open habitats, hut also collected in 
Pim1s lwlepmsis Mill., Jsmiperus tlmrifem L and Querws ilex subsp. b11/lu111 
(Desf.) Samp. forests. Plllcidiops/5 cinemscem has been frequently found 
together with A11tlirncornrpon virescens (Zahlbr.) Breuss, Endocarpon p11sill11m 
Hcdw .. Placidiopsis CU$/111111i, or l'lacidium pilosellum (Brcuss) Breuss. ln the 
studied area, P. ci11emscens was found between the sea level and 1300(- 1800) 
m ahilu<lc. 

Until now, P. ci11emscem was little collected in the Iberian Peninsula and 
recorded from only 5 southern and eastern provinces of Spain although also 
known from Portugal (Barrcno ct al. 1989, Brcuss 1996, Etayo & Brcuss 1996). 
·There arc few records of P. cinerascens reported as P. twel!a in Spain (Boom & 
G(m1c;,.-Bolca 1991, Etayo 1992, Gutierrez & Casares 1994, Guerra cl al. 1995); 
as these specimens could not be examined, their data are not included in the 
maps. 

Our data indicate that /~ cinerascens, relatively abundant in the Iberian 
Peninsula, is more common than previously thought. New data extend the 
known distribution of the species in the Iberian Peninsula, mainly from central, 
southern and southeastern Spain, with many collections constituting first 
pro\'incial records. Although present throughout the Iberian Peninsula with 
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FmuR~ I. Habi1ofsp...:iesofPla6diopsis. 
A,Paw"o' · B.P c. ,e, ,,.,,,.e,pc · ,,.r.,,,·i ;Dl'c~st1a11· 

some occurrence in the west, the species is especially prevalent in the eastern 
half; it is relatively common in the Balearic Islands, 

Plncidiopsis ci11ernsce11s is widely distributed in Mediterranean and arid 
climates throughout the European mediterranean region as well as in .::cntral 
Asia, Mexico, northern Africa, and SW North Amuica (Brcuss 2002). 

COM MENTS- Placidiop.,i., ci11em.1ce11., was synonyrni7.cd with P. te11elfo hased 
on morphological and genetic similarities (Prieto ct al. 2010). The presence of 
an in11olucrellum in P. renelfo is not a valid character state, because it docs not 
appear in all ascomata within the same specimen or even in the samesquamulc. 
·Therefore, Placidiopsis lenella cannot be distinguished from P. ci11erasce11s using 
this character. 

REr~£S[).,.,.TIVE sr[CIMOSS - Sl',\lN. ALIIACtiTti: Ri6par. Calar del Mundo, subida 

porlaFuemede lasRaigada, ,S494Sl E,42S62MN, 1320m. G. Arag<'>n,R. Relincho11 

& M. Prieto. 31 /01/2007. M. l'rieto 66..Jb. ALICASTE: Orihuela, 680582 [. 4218299 N, 
suelos calizo,, 35 m. M. Prieto, l l/0112006, M. l'rido 589b. ALMF.RL" ' lilrrillas. Sierro 
Alha milla , 5654~3 F, 40'l86'\0 l\, 1300 m , suel<>s ca li>n<i, I. Martinez, M.A.G. O!~l<>ra 

& M. Prieto. 29/l 1!2005, M. Prieto 515. Dt.llCflLO:<A: Can Grau. Sierra <lei Garraf, 
4U3256 E, 45731174 N, 27':l m, M. 1-'rido, OS/07/ 2001. M. l'rieto 1654. BUII GOS: OJ'ia , 
carretera hada Villanueva de lrn; Mo mes , Sierra de Te,la . 466595 F, 4733638 N, 1tpi.<as 

cali,.a,, 590 m, I. Martinez & M. Prido, 23/08/2007. M. l'rieto 1166. CAcP. RBS: Torrej0!1 
El Rubio, castillodc, Monfragiie, 244525 E, 4414075 N. sobre morterode un muro, 
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661 m, M. Prieto, 14!0112007. M. Prieto 662 (MA 16302). CADIZ: Graza lema. Sierra 
deGra1.alc111a.carre1crahaciaZaharadclaSicrra.an1csdcl Pucrtodc losAcebuchcs, 
287601 E. 107S692 N, 870 m. oqucdadcs de rocas calizas, R. Belioch6n. I. Martinez & 
M. Prieto, 13/06/2008,M. Prieto l474.CASTF.LL6s: Cab.incs.dcsser1<ll'lesPdhnes, 
248364E,4448733N.fisurascaliz.as,290m,M.Prieto,14/03/2008,M.Pridol410, 
1411 (MA 16302).CUESCA: Poyalos, 582121 E,H7H36N:repisasderocasrnlizascll 
pinar, 1046 m. M. Prieto. 0510412007, M. Pri<'to 912. G1usA DA: Si=a Nel'ada, antes 
de Prado Llano. 460330 E, 410n23 N. suclo caliro. 1880 m. M. Prieto 26/06/2008. 
M.Prietol523. LA RJOJ.\:foncea,19731SE,1718901N,suelocntrcrocascalizas,860 
m. I. Martinez & M. Prieto, 27/0S/2007, M. Prie10 1151. 1160. Lt6s: Mil'lera de Luna, 
267275E,475106SN,,uclo.scalirosensabinar,1130n1,M.Prieto.l8/05/2006,M.Pricto 
617. l.t.RID,\: Alfes. 'J'i mo,x.<la, ac,rodrom d "A lt"i,s, 30'J'CGOO, tcrrkola, 210 m, J. l'crez
Redond0, 12!01 / 1992,BCC12680.MAn1>1n:Pal<llle<de/\rriNl,4S9S50F,4524950N, 
834 m, M. Prieto. 01 /05/1008, M. Prieto 1520. MAL.\GA: Parauta, Sierra de las Nic,'Cs, 
cstribacionesdelpins.ipardcccrroAloojona,ccrcadclpinsapodelaEscalercW,318103 
F., 4060026 N, 1164 m, R. llelinch<'m, I. Martine,. & M. Prie10., 12/061200.'I. M. Priem 
1454b. Ma. LI.O RCa. : Caim.ari, Sierra de Tramuntana, 681883 E. 4759848 K fisuras 
calizas, S(X) m, M. Prieto, lS/01/2tXl7, M. l'riclo 90,[ (MA 16304). N,\\"ARRA: Rada , 
BM<lenas Reale<, 616320 F.,4686664 l'-,sudoatl im. I. Martinez& M. Prieto, 22/0li/2007, 
M. Prieto 1131. PAJ,t.'<C IA: PicJrasluengas, Puerto de Picdr~sluenga,, 381275 N, 
4767675 E, fi5uras calizas, 1355 Ill, G. Arag6n, A. Garcia & M. l'riet0, 21/()7/2005, 
M. Prieto IM (MA 16397). To1.~1>0: carretera hada \r,IIJcana,, 476725 f., 4378425 N, 
M.l'rieto,21/01/2007,M l'rieto657. V;. 1.Esc1a:c,1r1t\eradeUticlaEsteJ1as.Sierra 
de luan Navarro, 659189 N, 438436ll E, sucl<>:S caliro, en ooscojar, !192 m, M. Prieto, 
2210212ooa.M. Prieto 1328, 1J30.Za.RAGou.:Calcena, Hl6269F.,461CT745N,rcpisas 
calizas, 890 m. l. Mar1in,n & M. Prieto, 21!0812007, M. Prieto 1116. PORTUGAL 
Al\'ados,ScrradcAirceosCandeiros,gruta5,S2J23lE. 4376S84N,sucloscali:w1.445 
Ill. M.A.G. Ot<llora & M. Prieto, 27109(2007, M. l'riclo 1257 (MA 16309).1263, 1266. 

Placidiopsis ci,icrcoides BrcLiss, Osterr. Z. Pilzk. 5, 84 (1996) flGS.lC,2B 

(TYPE: Espana. Palencia. Pico Cura,·acas. sobreconglomeradosilkeo. 1900-2100 ,n , 

M.E. L6pcz de Sibnes, 09/09/1990 (SANT7072. HoLOTYPr:I: t.l 271013, [soTYPd).] 

MORPHOLOGY- Thallus squamulosc, .::omposcd of .::ontiguous to slightly 
overlapping squamules, forming a compa.::t rosette; squamulcs finely lobulate 
to .::renate, flat to slightly .::onvcx, up to 2 mm wide; upper surfa.::e whitish to 
greenish grey-brown; lower surface dark with brown rhizohyphae. 

ANATOMY - Thallus 200- 400 !Jill thick; upper .::ortex up to 20 µm thick, with 
roundish-subangular cells of 5-8 flm diam; with or 11iithou1 cpincual layer, up 
to 50 !Jm when present. Algal layer filling almost half of the thallus, with cells (3) 

5 ± 1.3 (6) flm diam. hlcdulla subparaplectenchymatous with globular .:ells of 
8-1 l !Jm diam, brownish in the lower zone: lower cortex paraplcctenchymatous, 
of more densely aggregated .:ells. Rhi1.0hyphae brown, ca 4 !Jm. 

Pcrithccia globose, 200- 400 µm wide, exciple .::olourless to brownish; a sci 65- 80 

x 16-20 flm (Brcuss 1996), .iscosporc;; biscrialc, hyalinc, sept.tic (occasion.illy 
simple), (20) 22- 28 (30) x (6.5) 7 - 8 (8.5) !Jm. Py.::nidia absent. 
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FmuRE2.Di,tributionofP/acuJiopsisspecie,inthelberianPeninrnlaandtheBakaric [<lands 
A.P.cinerasum( ..t. )andP. cavicola(• ); B, P.cu,111a11i( ..t. )andP. ciflnroidts( • ). 

EcoJ.OGY & D1sTR!llUTlON-Thc species was found growing in a cave over 
siliceous substrate, in the northern slope, al 1900- 2100 m .iltitude. Pfocidiopsis 
ci11ereoides is known only from the type locality in the nonh half of the Iberian 
Peninsula. 

COMMENTS- The species is well recogni1..cd by the presence oflargcr ascosporcs 
and the rosette-like growth. 

Placidiopsis cmtnani (A. Massa!.) KOrb., Pare rga Lichenol. 305 (1863) F1os. JD, 2B 

(TYPIS! in opp. Soorg:ano {Cu,tnano) , Verona, A. MaSSiilongo. (A. Massa!~ Lich ex,. Ha l. 
ll!7. M LF.cmTl"P~. C. E. L M, W! [sOl.ECTOTYPF.~). ] 

Mo RPffO LO GY- ·Thallus squamulosc, composed of scattered to contiguous 
sguamuks; sguamules lobulate lo crenate, up to 2(-3) mm wide, with margins 
ascending and down-rolled; upper surface olive green to brownish or greyish, 
pruinose or not; lower surface dark brown to black or carbonaceous but pale at 
margins: attached by a central holdfast of dark rhizohyphac, forming a rhizinc
like structure . 

. ANATOMY-Thallus (180) 262.1 ± 51.7 (380) µm thick, upper cortex (7.5) 25.1 
± 9.6 (SO) µrn thick, paraplcclcnchym.ilous, with roundish-sub.ingular cells of 
(3) 6A ± 1.7 (JO) µm diam; with or without epinecral layer, up to 50 µm when 
present. Algal layer 55- 175 µm thick, with cells (5) 7.1 ± l.2 (l l) µrn diam. 
Medulla (37.5) 89.5 ± 31.2 (ISO) µm, composed mainly of globularcells, (4) 6.7 
± l .3 (IO) µm diam; lower cortex not clearly delimited. Rhizohyphae colourless, 
(3)3.5 ± 0.5(4)µm. 

Perithecia pyriform to globose, up to ca. 200 µm wide, exciplc hyaline to 
brown or black, darker on the ostiole, up to ca. 20 µm thick; asci davatc, 50-70 
>< IU-14 µm (Hreuss 1996), with a small ocular chamber; ascospores biscriatc, 
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hyaline, septate, (15) 18.2 ± 1.6 (22) x (5) 6.1 ± 0.5 (7.2) µm, l/w ratio (2.3) 3 ± 
0.3 (3.8). Py.:nidia absent. 

ECOLOGY & DIST RIBUTI ON - fllacidiopsis cus/mmi shows preferences fo r 
calcareous soils. We ha\'C found it mainly in Pi1111s lwlepensis, f1111ipems 
tlmrifern, and Quercus ilex subsp. b(I/IDta foresls; it was found together wi th 
Pfocidium pilosellum and sometimes with Pfocidiopsis cinemscens , usually 
mixed with bryophytcs. In the studied area, P. rnstna11i was found between 300 
and ca. 1500 m altitude. 

Placidiopsis cusl,umi has been very infreq uently recorded in the Iberian 
Peninsula . P..n-Bermlttkz cl al. (2009) rcporlcd the second record uf the 
species in the studied region, previously cited from Mallorca (Breuss 1996); 
this specimen constituted the first record from Portug,11. Nevertheless, there are 
two more records in Spain from 1994 (Hladun & Llimona 2002-07) . 

Our data considerably extend the known distribution of P. rnstmmi in 
the Iberian Peninsula and lhe Balearic Islands, with many nf the colleclions 
constituting first provincial records. The species has been found mainly in 
central and northern Spain, although there are some localities in southern 
Spain. ln general, the species inhabits colder places than/~ cinermcens. 

Worldwide distribution of Pl<icidiopsis cust11a11i includes central Europe 
reaching northern Europe and the Meditcmrncan Region (Breuss 1996) . 

COMMENTS- Pfocidiopsis cust11m1i is easily identified by the presence of 
ascending squamuks with down-rolled margins. 

REnE•E"TATIVE Sl'l:C[MEN• Sl'AIN. AI.DACET E: Ri6par. Sierra de Alcaraz, C.. lar de! 
Mun<lo,55S692F.,426654N, suc,lo yfi< ura,caliu,, t530 m,G.Arag6n, R.Bdinch6n y 
M.Prieto,Ol/0212007.M.Prieto672,671.lluRGOS:Contrera,.pi,tahaciaSantoDomi11go 
de Silos, Sabinaresdel Arlam..i, 465731 Ii, 4648768 N. 1276 m, suelo entrc musgos , 
I. Marlinei& M. Prieto. 23/0ll/2007. M. Prieto 1190. Pdn izares, Siurn deTesla .16 11 24 
E,1i387i3 N. 641 m, suclo cntre matorral con boj, I. Martinez & M. Prieto. 23108/2007, 
M.l'rietoll68,1169.CuENCA:LasMajadas.l.o,sCallejoncs.S81688l'..11S976SN,suek, 
limn,;o, l4l0m, M. Pricto,05/1).1 /2007. M. Prieto%4, 9!1(1. (i tJA l> Al,AJAII A: S.,ced6n, 

carrdera hacia Au M n, embalse de Buuxlia, 521366 E. 4181909 N, 752 m, suelosca li7.os, 
M.l'rie10.3\/0312007, M. l'rieto 790.Mu tscA:Ulguarta , carreterahacia Sabir\.\nigo, 
746631 E. 4706211 N. , udns caliws. 600-700 m, M. Prie to, 04 /03/2007, M. Prieto 709 
(MA 16303) . LA Rio, ,.: foncea , ·197315 E, 47 18904 N, sudoscalizos en1re matorral con 
boj, sa bina ycncinas, 860 m, I. Martinez& M. l'rieto. 23/08/2007, M. Pri eto 11 51 (MA 
16310). U111DA: Abella do, la Cone~. Sierra de Can-cu. camf Hcrba-Savina. 832233 E, 
1681537 ~. sudoe11\n, enc inar, 83 1 m. M. Prieto. 12 /08/2008, M. l'rieto 1590. MADRID: 
l'atooesdeA rriba.459550E,4524950 N,sueloscalizos,834m, M.Pricto.O l/05/lOO!I, 
M. Prielo 152 1. MALA GA: Pamula, Sierra de La, Nine,;. ~'Stribaciones <lei pinsapar <le 
cerroAlcojona.cerca<ldpinsapo de laEsca lcrcta, 3l8l03E,4060026K.repisacal iz.o , 
J lM m, I. Martinez & M. Prieto, [2/{)(:,/200!!, M. Prieto J4S2. MA LLORCA: umgdxrng 
vu n &,Iler. lfohc j,n Ort, bt:t rctencr Boden. C. & /. Poclt, Oi/011196'1. M. NAVARRA 
B8rdcnasRcaks. haciad cmbal ,edcElf,c,rial,6 l6227 E,4681607N,suclosycsifcros , 
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},mi~rns pho,micro y Q11errns roccifm,. 362 m. L Martin,n & M. Prieto. 22f08/2007, 
M. Prieto l 128.So1<1A: Santa Mari~dclas Hoyu , monte "Sicrra , JabinaJayo1n»0,4896S6 
E, 1621980 N, suelos calizo,s en sabinar de /ur,i~ms 1/,.,rifem, 1069 m, R. Bclioch<in 
& M . Prieio. 25/0S/2006, M. Prieto 6H. ZARAGOZA: Oseja, 607653 E, 4606638 N , 

sustrato yesifero.s., sudo emre musgos, 837 m, I. Martinez & M. Pr ido, 21108/2007, 

M. Prieto 1090. PORTUGA L. Bragan\~, 29TPG799215. rocas ba5icao, a11fibolitao, 955 
m, I. Martinez & M. Prieto. 06/09/ 2006, M. Prieto !k'-8 (MA 16174) 
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Abst ract - Pa,ode,wi,ypl,iop,i, p/dorno ,plrn • P- 110,·., found on the hark of an 

unidentifiedplantinBragan:w.PortugJl,i,describedandiUuslrated.l!isdistinguished 
by conidia th at .,... c~tenulal e, mos1ly l- 3-><'plal e, usually ellipsoid or obda\'ale, 
navicular to oblong, smooth , wi th pale brown ends and brown at the middk, formed 
byblast icmode through theconidiogeJ1ou, locus on uJ1branchcd , macronematous 
conidiophores and b)· a •thaUic-nthric" &almwkola-l ik~ synanamorph, which ari ses 
from the sa me conidiopho,...s and wge tat ive hyphae, A key to Porodmdrypl,iopsi, 
specie,isprewnted. 

Ke)· word, - sptcmat ics, anamorphic fungi 

Introduction 

Ellis (1976) erected the genus P11mde11drypliiopsis for P. cambrensis M.B. Ell is 
(type species), found on dead woodofQuerrns sp. in Wales. The author remarked 
th.:11 primary ch.:1racteristi,softhe genus .:ire monotrctic conidiogcnous cells .:ind 
thin-walled, catcnulatc conidia. Hughes (1979) added a second species, P lax,1 
(I !.J. 1 luds.) S. 1 lughes,and provided several illustrations and commentaries on 
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conidium ontogeny in P. rnmbremis. Regarding P. cambre11sis, Hughes ( l 979) 
wrote, 

KConidiaareblasticratherthantrdicasdes.: ribed,thedceplypigmented 
and,onspicuousouterwallofthe,onidiogcnousu,His,onstrictedatits 
apexbutentirelycontinuouswiththatoftheconidium.Acropetalchains 
of two or three ,onidia arc prodlKCd. When the '°nidium is mature the 
inner wall of the conidiogenous cdl retreats somewhat from the apex and 
appears as a convl?. dome. Sometimes the base of the ,onidi11m may be 
tcmpomrilyattached,by meansofashort dentidc,tothcrctrealedinncr 
wallaftcrtbcoutcrwJllhasalrcadyrupturc<l". 

Morgan-Jones ct al. ( 1983) fo llowed the same criteria when they described the 
third species, Pamd,mdrypliiopsis (m1.Jm11la Morgan-Jones cl al., and treated the 
conidiogcnous cells as monoblastic rather than tret ic since continuity is dear 
between the wall of the conidiogenous cell and that of the conidium. During 
a November 2007 survey of microfungi in the Montesinho and Douro Natural 
Park (Portugal) as part of a mycological survey called "Hora MicolOgica lberica," 
a conspicuo us fungus from lhe genus P11mde11drypliiupsis was collecteJ. 1l1e 

spcdmen showed differences from previously described taxa and is proposed 
as new to science. 

Materials and methods 

Plant material was sampled during a mycological survey in the Montesinho 
Natural Park, Braganza, Portugal. Individual collections were placed in paper 
and plasti.:: bags, taken to the laboratory, and treated according to Castaiicda 
(2005) and Castaneda ct al. (20 10). Mounts were prepared in polyvinyl akohol
glycerol (8 gin JOO ml of water + 5 ml of glycerol) and measurements made at 
l OOOx magnification. Micrographs were obt.:iined with a Zeiss Axio-Jm.:iger MI 
light microscope. 

Taxonomy 

Paradct1dryp/1iopsis pleio111orp/1a R.F. Casta1icda. Silvera. GcnC & Guarro. sp. no v. 
Mn:0BAN KMB5l8830 fms 1- 14 

CoLONt.tE ;,,,,.bstrato 11ar .. ra/1ejfimu,pilo<aee1Jr,111cu/o,1U'elinrerdr,mgra,11,losae, 
mrobn11,,.ta(. Myceli11m pmtim mperficial et panim i11 s1,bs1rnto immersrm1, ex /iyp/Jis 
:s,,ptati,, ramosi.s,s,,bl1yalini,wldilr,1ebr"1111ei<, lac,-ib .. .,J- Si,m diam.,wmpositi,m. 

CON/DIOP I/ORA m,mo11emalo:<a, ma.:nmema/o.,a, "mplicia, erula, n'Cla, cy/itadri,;o, 2- 6-
septata. (a,,via, irr<>guiartimpigmo,tata, s,.bl,ya/ina veldilu1ebnm11eaadbtasimet bru,mea 
vd dil11tc br111mca ad "piccm, i11ten/,.mfumo,o-br-u1me« vcl atrof11mow-/m11mca, 40- 150 
x4-0/m.CELLULAECO.IDJOCK AEmo,wbl !- e,t rmmah,d rerm · ,arae, b"'11Mae 
vddil,11ebr11m,cU(, i111erJ11mf11m<JSQ·br111111roewlurrofmnuw-bru1111roe, 25 -40x 4-
s,,m.CoNwuellipwidea,aliqr,otohda,-ara, ad"sq""oblouga, rarouavic .. !aria,b!asto· 
ctllem,lata, / - 3seplala, plernmque2· septata, laevia. 17- 30x6- 91•m,siua,utrim,1"e 
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3 

Fm. l ·3 .P<1r<1Jr,1<lryj,l,iu/1>i,1,lri<Jtt1Ur/,/"'photomicrograph,fromholotype([M[398786). 
Conidiaa11d con idiol , hai n. Scole bar& • JOµm. 

dil111e hr111111m d ull11fo cwt,uli; u1,vhnm,o:<1. i111e,Jo,m incg,./«rlim pig.,,c11l11/<1 "'"' 
rmico1 c.:1/r,/a b..sa!i, w:l apici,/i,dilr,t~ b,-un,1<>aetceteroatrohrnm1ea vdatrofr,nw,o 
bn11mea, praedi•a. S1'N.ANA.MORPHA a I b "'" &ln,sakn.' "m"/i , "°'"'"mq,iam :p, · ex 

l)'//':'co,1'Jh;,lmi e.w, · mcum,"/i p.1,ur " mkru11cm<1t' ,n,r11,i,'sl 'n<'.!(u'rl'm 

ja«iculati:<, ramo,;cmidia ct a:midia •1!,allici, artlorica", caremJma, per J,sarticulatio11em 
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l'1vs.4- ll . Parade1rdryp/,fr,1»isp/eiomorp/,a,photorn icrographsfromholotyp, (IMl398786). 
4 -7. Conidia of the BaJ,,..,,ka!a-like synanamorph . 8- 11. Conidiophoresand conid iogenous ceUs. 
younga11achL><lconidiumandB<lln,sak11la-likcsynanamorph~risinglJtcraUyfromaconidiophorc 

Scalebars • JOµm. 
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mmomm prod 11do, oblotJga, doliifomiia w:I irr jOf"ma plus mimisw litreme Gmewe 
"l'>il,.m, ex ""icd/11/u riu, utrufu.now-brn1111"" wl utwb"""'""' l«eviu, ;icca, ./- 17 x ,1- 7 
Jim. Telcomorplwsi>ig,110/a 

T.-n: Pur lugal. Bragan,a. Munlc>inhu Na lurdl Park.. or, ba rk ufan uni<l~nlif,"-1 plant . 
l4~Xl.200i. ltF. Castai'lc<la, C. Silvera & J. Cap illa ( IIOLOTYl'E: [M[ 398i86; ISOTYl'E ' 
FMRJOJ32) . 

ETYMOLOGY: Greek, pleio -, meaning more than usual: -morpha, referring to cx~t ing 
1orrnso1coni<liurnontogeny. 

CoLONJES on the natural substrate effuse, hairy and funiculosc, sometimes 
granular, dark brown. Mycclium superficial and immersed; hyphae septate, 
branched, 3- 5 µm diam., smooth -walled, subhyalinc or pale brown. 
CoNJDIOPHORES mononcmatous, macroncmatous, simple, erect , straight, 
cylimlriclll, 2- 6-sept.ile, smoolh, subhyaline or p.ilc brown al the base and 
brown or pale brown towards the apex, but sometimes irregularly pigmented 
grayish brown or dark grayish brown, 10-1 50 x 1-6 µm. CONIDIOGENOUS 
CELLS monoblastic, integrated, terminal, determinate, brown or pale brown, 
sometimes grayish brown to dark grayish brown, 25-40 x 1-5 µm. CoNJDli\ 

elli~oi<l, somcwlrnl uhcl.iv<ltc, r.m:ly rrnvicular or oblong, hlastucatcnulalc, 
l - 3-septatc, mostly 2-scptate, smooth-walled, 17-30 x 6-9 µm, dry, usually 
pale brown at the ends (sometimes only one end paler than the rest) and dark 
brown to dark grayish brown at the middle. SYNANAM.ORPII H11l111sakai<1-like, 
arising from the same vegetative hyphae and conidiophorcs. Conidiophores 
micronematous, branched, irregularly fasciculate, dark brown to dark grayish 
brown. RAMOCONIUJA AN [) coN1u1A Hthallic-arthric': catenulate, oblong, 
doliiform, broadly Y-shapcd, unicellular, dark gray-brown or dark brown, 
smooth, dry, 1- 17 x 1- 7 µm, forming by disarticufo.tion of the conidiogenous 
branches. Tek omorph unknown. 

P<m1de11dryphiopsispleiomorplu1s\ightly resembles P. cambrensis, but that species 
has discrete conidiogenous cells and lacks a Halmsaka/a-like synanamorph. 
'The pigment distribution in the conidiophores and conidia in that species is 
.ilso quite dis tinc1 from /~ 11/eiomorplw and can be el!sily dilTerenlialed (sec key 
below). 

Key lo Paradendryphiop5is ~cies 

Conidiogrnous,;ccllsdisuck .. . . . . ................. . 

Conidiogcnouscel lsinlL-gmtcd 

2(1) Conidia ellipsoid. 3-,eptatc. with cnd,;cdl, pale brown to 51.1bhyalinc 
andintcrmcdiatcsoncsbrown,smooth,dry.blastocatcnulatc. 
12- 19 ><4- Sµm ... ..... .. ..... ... .. . .. .. .. .. . .. .. ... .... Pcambr,msis 

Conidiacllipsoidtodava\c or\urbina\c,narrowcdto trun,;cakba&<.:. 
2-3-scptatc,midtodarkbrown,cnd ccl lspalc,wi thdarkbrownbands 
atthcscpta.smooth,blastontenulatcdry,16-30x8- l2µm ..... PUlxa 
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r f 
u 

12 

14 

Fms. 12 11. Panu/~,r,Jryp!iiopsis pleiomorploa, d rawi ngs from holotype (]Ml 398786). 
12. Conidia. l .1. Conidiophore,;, conidiogeno"' ce lls, co nid ia , aodllahusaka!a -like sy nanamorph 
arisingfromaro,1idiophore.l1.Conidiophoresandconidiaofthe/lal,usaka/a-likesynanamorph. 

Scalebars • lOµm 
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J(l) Conidiablastocatenulate,ellipsoid,somewhatobdavate,rarenavicular 
or oblong, 1-3-scptate. mostly 2-septate , smooth-walled , dry, pale brown 
at the ends, dark brown at the middle, sometimes irregula rly pigmented. 
withbasalorapical ccllpalcbrownanddarkbrown todarkgra)'ish-brown 
lhcresl, 17-JOx 6-9p m P.pleiP1norpl,a 

Conid ia solitary, ell ipsoid. smooth , 3-4-septate, brown, with the olller cel ls 
palcr,usuallyslightlyconstrictcdatthcendsepta,dry.slightlytrnncatcd 
atthebasc,24-26xl l- 13f,m .. . ... l!auomala 
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,\bsl ra,t - Twcnly-cighl curtic io id OOsidiomyccw spc,:;ics are reporl<.xl from Uruguay 
for thcfir,ttime.Alldnno tatcdchecklistwith llOspeciesofcorticioidBa,iJimnycola 
recorded from Uruguay is presented bas.:d on these new records and an inkn;ive 
lilernlureocard1.TI1e><e,pl'Ci~-,;aredi,tribule<.li1149gt,m,r11and l0onkr>.TI1cunlcr 
Polypo,-ale, is repres.:n!~-d by the most species (40) and the 11enus Plummxl,a,:te has the 
1no,tspecie,(Jl) . Hjort,1mn ,afi,sromargi11a/11, Hypl10</ermarimos11m,Pl,lebialwidi11a, 

audP. s11bs~ri«lis ar.:n:w rdcJforlhcfiMlimc fru mS<.>ulh A111c rici1.For lhc complclc 

chcckl'stscc htJ r ·//2wormtaNnrnmlrrw11rrr¥wcbli §l§ hl ml 

Key words - hiodiversity, Homl'INl.<idi"my,:;ete.<, ta~onomy, wood-ml 

Introduction 

Uruguay is located in southeast South America between 30° and 35°S and 53.5° 
and 58.5°\.V, .:overing around 178,000 km1

• The mean temperature is l7.5°C 
varying from 16~C in the southeastern Atlantic coast to 19~C in the northwest. 
'The mean annual precipitation is 1300 mm, ranging from 1100 mm in southern 
Uruguay to 1600 mm in lhc norlh (Direcci6n Nacional de Mcteorologia 2009). 
'The climate in Uruguay is rainy, without a dry season, but with a wide annual 
variation in precipitation. The Uruguayan climate is temperate and wet (type 
~c~) with precipitation throughout the year (type "f"); in the hottest month the 
temperature is over 22°C (type "a") (DirccciOn Nacional de l'l'lctcorologia 2009). 
These d1aractcristics co rrespo nd with the Cfo dirnale lype of lhe Kiippe11 -
Geigcr classification (Peel ctaL 2007). 

In Uruguay, 7% is forested and 80% is grasslands (Carrere 2001) . About 
750000 ha arc covered by native forests and an additional 670,000 ha consist 
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of nonnative forests of mostly E11rnlyprus and Pim1s species for the pulp and 
sawmill industries (Anon. 2005). '!he native vascular tlorn of Uruguay consists 
of approximately 2500 to 2750 species (Marchesi 2005, Alonso- Paz & Bassagoda 
2002) including 302 indigenous tree and shrub species (Brussa & Grela 2007). 
According to Alonso-Paz & Bassagoda (2002), the Uruguayan vascular flora is 
composed of 150 families and 859 genera, which is high if measured by unit 
area. '!he families with the highest number of species arc Asteraceae, />oa ceae, 
Fabace11e, CyperacC11e, and [upl10rbiace11e (Marchesi 2005, Alonso-Paz & 
Bassagoda 2002). This divcrsily of woody na1ive and introduced plant species 
suggest a corresponding high level of fungal diversity. 

The corticioid Basidiomycetcs of Uruguay are poorly known. l;clipponc 
( 1928) was the first to record corticioid species from Uruguay. He recorded four 
species of711depl10ra and eight in Stereum. Herter ( 1933) reported six species of 
'fhdeplwrace,.1rc, including one spc.::icsof Nyme,wcfo1deand 1wo spc.::ics in lrpex 
and Ment!ius. Koch ct al. (1981) recorded eight species in the genera Corticium, 
Srere11m and Tlieleplwm, as related to plant pathology. In a series of papers, 
Gaz1..ano (1987, 1988, 1990, 1992, 1994, 1996, 1998, 2000, 2001, 2002, 2007) 
reported on various polyporoid and corticioid species from Uruguay, including 
many new rc.::ords. ln total, there are about 70 spc.::ics of corticioid fungi 
reported from various sour.:es. Recent colkctions from throughout Uruf,'l.lay 
on native and exotic t rees yielded new records of corticioid basidiomycetes. In 
this study, we report an additional 28 new records of corticioid species. The aim 
of the present work is to establish a baseline of knowledge of the diversity of 
corticioid basidiomycetes in Uruguay by pro\'iding a checklist of the recorded 
species. 

Materials and methods 

The checklist is based on data obtained from an intensive search of literature 
records of corticioid fungi from Uruguay. Genera and species arc listed 
alphabetically within each accepted order according with the proposed 
nomenclature of l libbetl et al. (2007) and Larsson (2007). Data on substrate 
and nutrilional stralegies arc proviJcd for eacl1 spccics. 1l1e new ~pecies 
records in this study were collected in native and nonnative, planted forests, 
urban areas, or retrieved from the herbarium of the Facultad de Cicncias, 
Montevideo, Uruguay (MVHC). Microscopic examinations were made from 
freehand sections mounted in 5% aqueous KOH and 1% aqueous phloxinc 
solutions, 5% cotton blue in 25% lactophenol, and Meher's reagent (Kirk ct 

al. 2008). Specimens were deposited at MVHC. Author abbreviations follow 
Kirk & Ansell (1992). Cortbase version 2.1 (Parmasto ct al. 2004) and Index 
Fungorum (www.indcxfungorum.org) were consulted for current names of 
species and synonyms. 



ConicioiJsofUruguay ... 483 

Results 

The corticioid basidiomycetes of Uruguay consist of 110 recorded species, 
including the present ;idditions. Ninety-nine species arc here taxonomically or 
nomendaturallyacccptcd and eleven arc listed as doubtful. 'These arc distributed 
in IO orders a.;cordingwith the modern dassification based on mole.;ularstudies 
(Hibbell ct al. 2007, Larsson 2007). Among them, only three species belonging 
to the Boletales arc brown-rot decay fungi. The orders with the highest number 
of species present in Uruguay are Polyporales ( 10 species), Hyme11ocl111etales (25 
species), and Russui<iles ( 16 species). 'J he remaining seven orders arc represented 
by five or fewer spe.; ics. 'The genera with the highest number of rewrded species 
.ire Pllfmeroclwete (11 species), Phlehia (8 species) and Hyplwdollfio (7 species) 
from a total of 49 genera represented in the Uruguayan checklist. Hjortstt1mi11 
fmcomnrgi1111t11 (Burt) Hjortst;im & Ryvarden, Hyplwdermt1 rimosum Burcls. 
& Nakasone, Phlebia lividina Hjortstam and/! subserialis (Bourdot & Galzin) 
Dank are recorded for the first time from South America. for the wmplcte 
s:hecklis1 see h!Jp-1/www myc<>Jaxon cnmfrcs,,urccs/wd 1]lsJs htmL 
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I NTRODUCTION 

Monographic systematic treatments of diverse fungal groups arc the focus of 
this installment of Booi.: REVIEWS AND NOTI C ES. The first four reviews cover 
four volumes in the series STUUJES JN MYCULUGY that focus on different groups 
of Ascomycora. 'fhe other five publications have Agaricales and Russulales as 
the subject. A worldwide overview of the species and genera in the Xerula/ 
Oudemamidla complex, Lactarius in Africa, and European representatives of 
the genera llygrocybe, Co11ocybe and Plwliotina, and AgMicus arc reviewed. 
1l1ese books, ahh.,ugh with a regional approach, have a much wider usability 
than only for the region for which they were researched and written. Most of 
these books are lavishly illustrated with colour pi ctures, thanks to today's digital 
cameras and the modern print ing techniques. 'Jhe Internet with its resources 
and digitalized texts means that mycology is no longer only a privilege for 
those wi1h access to well-stocked libraries. 'The 1wo books in the series J:uNGI 

Eu 11.0PAEl that arc reviewed here arc examples of this democratization process, 
as both authors arc not mycologists by profession: the author of the Agarirns 
book is a practicing veterinarian. It seems fitting that he explicitly acknowledges 
the on-line sources for old{cr) mycological literature. 

This contribution concludes with a list of newly published books to be included 
in up,oming Booi,: REVIEWS AND NOT ICES. 

' Booksforcomiderationforco,-erageinthiscolumnshouldbemailedtothe llook RcviewEJitor 
althc addres.sabo\'e. AO unsignedcn1riesareb)' theBook RevicwEditor. 
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ASCOMYCETES 

A phylogenetic re-evaluation of Dotlddcomycctcs. 13y C.L. Schoch, J.W. 
Spatafora, 11.T. Lumbsch, S.M. l luhndorf, K.D. l lyde, J.Z. Groenewald & P.W. 
Crous. 2009. S'J"Ul)[ES IS MYCOLOGY no. 64. CBS Fnng~l Diversitr Centre, PO Box 

85167, 3508 AD Utrecht. lhc Netherlands. <info@l<;cbs.knaw.nl>. Pp. ,·i + 220, illustr. 
JSHN978-90-7035l ·78-6. l'rice:65€. 

The taxonomy of the dothideomycetous fungi, i.e. most of those with bitunicate 
asci, has bt't'n in a stalt' of continuous flux for ovt'r a ct'nlury, with vast ly 
different systems being proposed by some and then overturned by others. Part 
of this difficulty has been a consequence of how particular characters should 
be interpreted and weighted., but even more of a problem has been the vastness 
of lhe group, which makes ii difficull for a single mycnlogisl to appreciate the 
breadth and complexity of the included fungi - both morphologically and 
biologically. The most significant morphologically based works on the group in 
the last quarter of the 20th century have been the generic keys and compilation 
ofsynunyms by vun Arx & Mi.ilkr (1975), lhe cri1ical s1udics on lhe trpcs of 
family names by Eriksson (1981), and the illustrated overview of families and 
genera by Barr (1987). The present issue is fittingly dedicated to the three of 
those now deceased. However, all these authors adopted difkrent systems of 
orders and families, and development of a roblL~t classificat ion has only become 
feasible with the advent of molecular phylogenetic methods. In such a complex 
group, inadequate sampling, even at the ordinal level, has meant that molecular 
phylogenies have also been in flux. Indeed, it is only in the last few tive years 
that a more stable backbone has started to emerge as the representation of 
families and genera has improved. The present volume evidences the enormous 
and exciting progress that has been made, but simultaneously reveals areas of 
continuing uncertainty and instability where yet more work is required. 

lhe scene is set by a five -gene phylogeny derived from 356 isolates 
representing 41 families ( of which six arc newly described elsewhere in the 
volume) and all .::urrently accepted orders. Prepared by S.::hoch and 53 co
authors, this also includes an analysis of the biology of the ta;,;a, leading to the 
somewhat contentious view that there have been numerous transitions from 
saprobic to plant-associated and lichcnizcd li fe -styles. However, a genome-level 
comparison revealed a high level of unique protein coding genes in the class 
compared with other fungi, supporting the recognition of Dotliideomycetes as 
a distinct class. The major part of the volume, however, is devoted lo more 
detailed studies of particular orders, families, or representatives with different 
biologies or ecologies. 



MYCOTAXOl< l 14 Book Review~ ... 489 

The monophyly and family structure in Cdpnodillles is addressed by 
Crous et al., where the main surprise is the placement of Piedmillcede inside 
Temlo.,pluieriaue; lhe new family Di_,so;;oniw;eae is also proposnl. The 
families and genera of the former Hysteria/es arc revisited in a multi-gene 
phylogeny by Boehm ct al.; Hy$ferinles is supported as sister to Pleo$pomles, 
while Mytili11idiales (including Gloniacede) is sister to both. Herc a particularly 
surprising find was that the asexual Cenococcumg,mphil11m falls in Gl,miace1ie 
a result that may merit more critical scrutiny. In the case of Pleosporales, Zhang 
ct al. compared five loci in representatives of59 genera and 15 families; two new 
families (Am11iculicolaceae, Lenlitlteciaceae) arc introduced, l'leo1m1ssarit1Ceae 
is included in Melanommataceae, and the familial positions of several 
genera arc clarified.. Mugambi & Huhndorf revisit the Mela11omm11 t11Ceae 
and Lopliiostomataceae issue; while both families and Hypostrom11 t11Ceae 
were recovered, Melmwmm1!111Ceae and, in particular, Melmwmma remain 
polyphylctic - however, lfrrtiella and Herpolricltia did belong to that family, 
and an atypical new genus Mistuwtosplweria is described.. 

'The problem of unnamed lineages recovered from rock is explored further 
by Ruibal ct al., who again emphasize the phylogcnctically diverse positions 
of these superficially rather similar fungi; they include representatives of four 
dothidcomyeete orders but one lineage appears closer to Artlw11iomycetes -
many more of these rock-inhabiting fungi clearly remain to be found, and at 
least the main lineages will eventually have to be named as new genera, even 
in the absence of either a sexual or an asexual stage, if no already named fungi 
sequenced continue to prove to be distinct. Nelsen ct al. treat the lichcnizcd 
rcprcscntativts of Dothideomywta based on nuLSU and mtSSU sequence 
data; Ar1/w11iomycetes and Duthideomyce/es arc supported a~ separate classes; 
the study shows that in several cases generic concepts require revision, while 
Mycomicror/1eli11 (a genus which includes both lichcniu:d and non-lichcnizcd 
species) is found to be sister to Trypetl1eliac,me rather than a member of 
Arthopyre11iaceae. Shearer cl al. studied 169 freshwater isolates, of which 84 

belonged in Do1/1ideomycetes; within the four cladcs including only freshwater 
species - Jalumlales the largest (the others being Lingoldiomycetaceae, 
Am11irnlicoltice11e, and Tingoldiago -t allies) - the aquatic habit is regarded 
as secondary, all having terres1rial ancestors. Suctrong cl al. reached similar 
conclusions for marine Dotl1ideomycetes, which were found to be dispersed 
through 12 families in six orders in a four-gene phylogeny; most occur on 
intertidal plants and arc tropical, with novel taxa continuing to be recognized, 
which inclu<lc two new families (AigfolocetH!, Morosplwaiticerie) l!lld three 
new genera introduced here. Finally, Tanaka ct al. propose the new family 
Temtosplllleriacem: for five new genera of M11ssMi11a-likc bambusicolous fungi 
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with Tetmp/011 and 'ferraploa-like anamorphs or which only produce conidia; 
here the beautiful Quadricrurn has species with 1- 2 long apical and 1-5 short 
morchasalsctac. 

The whole issue is illustrated by stunning top-quality and artistically 
composed colour phutomicrugraphs, and also colour-coded phylugrams, 
which greatly fadlitates their interpretation. lhere is no doubt that this will 
be regarded as a classic work on the class(!), but I was disappointed that only 
one chapter (Boehm ct al.'s on the hystcrioid groups) included any keys. Keys 
lo families, and a1 least the genera and species 1reated in detail, would have 
made the work much more accessible to those wishing to use this volume in 
making identifications using microscopic characters. Mycologists with access 
to superbly equipped and resourced molecular laboratories, supported by 
skilled tedmicians, should not forget that they represent a privileged section or 
the potential user-community of systematic works. 

Arx IA vo,1, MiiUcr E. l97S. A rc-.,valuation of the bitunica1c ascomycetes with kep lo famil ies 
andgcncra.StudiesinMycology9: l- lS9 

Harr ME. 1987. Prodron,us to Closs / . .xr,loascompr~s. Amherst, MA: ME H~rr. 

Erikssoo O E. 1981. The families ofbitunicatc asoomyce1cs. Opera Botanica 60: 1- 220. 

DAV ID L I-I AWKSWORTII 

D.:purtomcrrlo d.: Bio/ogia V<'g_Ctal /1, focultlld de l'ormacia, 
Urriversidad Compiut,ms~ de Madrid, /'laza l<omOn y Clljat 280'10 Madrid, Spain 

d(lvidlr@farm.11cm.es 

Highlights of the Didy 111cllaceac: a polyphasic approach to character ise 
Plroma and related pleosporalean genera. 13y M. Aveskamp, 11. de Gruyter, J. 
\.Voudcnhcrg, G. Vcrklcy & P.\V. Crnus. 2010. Srurn~.s 1r,; Mn:rn.nc;v no. 65. CBS 
Fungal Diversity Centre, PO Box 85167, 3508 AD Utrecht, The Netherlands. <info@cbs. 
knaw.nl>. Pp.iv + 61,illustr.lSBN978-90-7035l-79-3.Pricc,40€. 

With over 3200 species names in Index Fungorum/MycoBank, Plwma is surely 
one or the largest morasses requiring resolution amongst the microfungi. 
·This slim volume docs not have all the answers, but makes important inroads 
into identirying the directions of future work by re-assessing the nine
section morphology based system of Boercma et al. (2004; see MYCOTAXON 
90: 187-192, 2004); the sections in that system were separated by differences 
in pycnidial wall anatomy, the occurrence of sctac, conidium size, and the 
presence of chlamydospores. ln this issue of STunrns, a commendable 324 

strains are compared by molecular phylogenetic methods, representing 206 

taxa of which 159 are />lwma-like. Eighteen clades are recognized which, 
perhaps not surprisingly, do not correlate with the earlier sectional system. 
Just four or those cladcs - ones that could he separated morphologkally 
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- arc named here: Didymella (incl. Phom11 herb11rum, the type species of 
P/iom11) , Boaemfr1 gen. nov. (for P. exigsw and allied species), Peyro11dfo (with 
tcleomorphs former ly in Didymdl,i anJ Myw.,plwerdl11 - conlmversiall y 
combined under the anamorphic name), and St11go11osporopsis (for the former 
Phomn sect. Neterospora). In addition, the anamorphs of Leptosplrt1eruli11n and 
M,icro ,,wrurin came together in another of the 18dadcs. No links with any true 
My,;o.<plmerell(lce1ie, or indeed any group in C,1pnodiale,1, were uphclci Si:dy
onc new combinations arc made, and eight new species and two new varieties 
are described in addition to the new genus. 

In view of the limited representation of the treated species, almost all of 
which arc from plants and known in culture, it will be interesting to see whether 
there is any change in the support for the dades found here when specimens 
from other host plants, and such disparate hosts as lid1cns, can be incorporntcJ 
into the analysis. In the meantime, those working with the untreated species 
will have to be content to continue to use the current morphology based 
circumsaiption of Plwm11, but in doing so should also appreciate that they arc 
being pragmatic and using the name ad intcrim in a polyphylctic sense. 

Boerema GH, de Gruyter J, Noordelom ME, Hames MEC. 2004. Plwrn" Identification Manual: 
diffonm1iationofspe<:ificand infr~ -sp<"Cific tna incultul't'. CABI Publishing, WaUingford. 

DAVID L l·I AW KS WOII.TII 

Vcpar1ar11ento de HioloJ:ia V<)!etal II, l'uw/Jad ,fa l'armacill, 
Universidad Complutcnse de Madrid. Plaza Ram On y Cajlll, 28040 Madrid, Spain 

davidh@farm.11cm.es 

Systematics of Caloncctria: a genus of root, shoot and foliar pathogens. By 
L Lorenzo, P.W: Crous, B.D. Wingfield & M.J. Wingfield, 2010. STuorns r:,; 
Mn:or.oGT 66. CBS Fungal Bio<li\·ersily Ccnlre, UppsJla laan 8, 3584 er. Utrecht, the 
Netherlands. <info@,: bs.knaw.nl>. Pp. iv + 7Lillustr. ISBN 978-90-i035l-8l -6. Price 

40€. 

'fhc approach taken in this taxonomic revision may be con1rovcrsial for 
nomendatural pedants, but it is pragmatic in a time when changes in the 
International Code of Botanical Nomenclature relating to the separate naming 
of states of pkomorphic fungi may be imminent. They treat the genuic name 
Cyli11drocladi11m, which is typified by a conidial stale fungus, as a regular 
synonym of C<1lo11ectrfr,, which is based on a sexual state; i.e. they apply the one
name-for-one-fungus approach, which can only be welcomed by those working 
with these fungi. The proclamation that ~new species should be described in 
C11lo11ectria irrespective of whether the tcleomorph is known or not~ (p. 3) 
is pragmatic in this case, where there is a complete congruence between the 
circumscripti ons of the two genera. 
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The issue comprises three contributions. Hrst is a discussion of species 
concepts and the nomendatural approaches adopted, also emphasizing the 
importance of lhe gen us as plant pathogens. Second is what might he seen as 
an exemplar study of the plant pathogenic Calo11ecrri11 pm1cirnmosa s. lat. in 
which a multigene phylogeny and mating tests demonstrate the occurrence 
of three previously unrecogni zed cryptic species, which arc here described as 
new. But it is the third that will he of especial interest to those concerned with 
identification of fungi in the genus - a multigcnc phylogeny and synopsis that 
accepts a total of 68 species, of which seven arc new to science, and 18 new 
combinations (all with basionyms in Cyli11droc!adi111n). Diagnostic characters 
of the conidial states arc illustrated by photrnnicrographs, and most pleasing 
arc the synoptic and dichotomous keys to the 68 species now accepted under 
Calo11ectria (i.e. including Cyli11drocladi11m). While this is no monograph 
with detailed descriptions and information on hosts and distributions (as the 
authors recognize on p. 10), th e issue will faci litate the accurate identification 
of these fungi by plant pathologists and citizen scientists. All concerned with 
these fungi will need to have this to hand, at least until a full monographic 
t reatment becomes avai lable. 

D,\V IL) L I-I AWKS\\'011.TII 
Dt'J1<irlm11en/o de Rio/ogiu V<'gelul II, forn/Jud de Farnwciu, 

U,J iversidud Compiul,mu de 1'.fa,irid. /'fuw Rum0 11 y Cu ju/, 280,IO Madrid, Spuiu 
davidlr@farm.r,cm.es 

Species and ecological diversity within the Cladospori11111 cladosporioides 
complex (Davidiellaceae, Capnodiales). By K. Bensch, J.Z. Grocncwald, J. 
Dijksterhuis, M. Starink-Willemse, B. Andersen, B.A. Summerell, H-D Shin, 
EJ\·I. Dugan, H-J Schrocrs, U. Braun & P.\V. Crous,2010. STumEs 1:s MYcowGY 
67. CBS Fungal Biodivcrsitr Centre. Upp~alalaan 8. 3584 CJ: Utrcrht. the Netherland~ 
<info@cbs.knaw.nl>. Pp. iv -t- 96, illustr. ISBN 978-90-70351 -83-0. Price: 50 €. 

Our understanding of the taxonomy of the remarkably successful fungi 
referred to Cladosporium has ad\'anccd dramatically over the last few years 
as more and yet more isolates have been studied by molecular phylogenetic 
methods - as witnessed by a prc\'ious number of STUDIES devoted to the genus, 
its d ismemberment , and also revisions of species concepts in C. herbamm 
and C. splwerospermum (Crous d al. 2007; sec M w.:OTAXUN 107: 507-509, 

2009). This new number of the STUDIES might be viewed as a continuation or 
supplement to that of 2007 in addressing C. cladosporioides - a name widely 
used for saprobic fungi of the genus occurring on decaying or diseased plant 
parts and well-known as a spoi lage and indoor mould growing on materials 
such as damp plasterwork. Now, over 200 isolates of the complex have been 
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analyzed by a multigcne approach - resulting in an explosive expansion of 
the group. \\'hilc the precise application of the name C. d11dosporioides is fixed 
hen: by nco- and cpitypificalion, a staggering 22 species arc described as new 
to science. Although recognized as a result of molecular studies, diagnostic 
micromorphological features were found: differences in the shape, width, 
length. septation. and surface ornamentation of the conidia and conidiophores: 
the length and branching patterns of ..::onidial chains; and hyphal shape. width, 
and arrangement. The surface features of the conidia were examined using 
Cryo-SEM and the conidia were found to have a characteristic reticular or 
embossed striped ornamentation. All these features arc seen in the superb 
photomicrographs provided. which leave no doubt that there arc non
molccular characters of value, even though very careful comparisons will often 
be required. 

[ was very pleased to sec that a dkhotomous key had been provided, and that 
the couplet characters were almost all morphological or micromorphological. 
However, variability has necessitated that several species were keyed out more 
than once and, somewhat frustratingly, no n1icromorphological features 
were found to distinguish some of the novel phylogenetic species closest to 
C. cl11dosporioides s. str., so that after the couplet leading to that name placed 
in parenthesis is "(including morphologically indistinguishable but phylo
genctically distinct lineages):'The implication of this is that, without molecular 
sequence data, it is no longer possible to rccot,rnizc C. cladosporioides s. str., 
which means that morphological identifications will have to have appended 
M.:omplex~ or Ms. lat." A further complication is that instances were found where 
several isolates from a single location and precise substratum (e.g .• an individual 
plant) yid<led more than om: widely separated spl'cies of lhe complex. 1he 
phenomenon of co-occurrence of different species of ,Hycospl111erell<1 and 
'J"emtosplweria in the same leaf lesions has previously been documented, so this 
result is perhaps not surprising, but it docs mean that enormous care ls needed 
in isolating these fungi from natural habitats to be confident that representative 
lineages have been obtained. This revision has conscqucntl}' elegantly clarified 
the species concepts in this group of economically important fungi, but 
simultaneously made it more difficult for some of the members now known to 
be in the complex lo be identified in lhe .ibscncc of molecular dat.i. 

Crow; PW, Braun U, Sd,ubcrt K & Grocncwald JZ (2007) 1hc genus Cladospori1<m and similar 

dcrna1iaceou;hyphomyrete1.StudiesinMycolop;yS&i- 253. 

DAVID LII AWKSWORTII 

D.:pur/11111err/o de Bio/ogia Vegetal II. fomltad de l'armacia, 
UrriVi.,'rsidad Complul,ms~ de Madrid, /'laza 1<11m611 y C11jat 280-10 Madrid. Spain 

davidlr@farm .11cm.es 
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AGARICALBS AND RUSSULALES 

The Xeru la/0 11de111c1r1siefla complex (Agarirnles). By R.11. Petersen & 
K.\V. Hughes. 2010. BEIHHTE NOVA HEDWIGIA 137. /. Cramer in dcr Gebr 
Borntraeger Vcrlagsbu-:hhandlung, /ohannesstralk JA, 70176 Stuttgart, Germany. 
<mail@schweizerbart.de>. Pp. 625, plates 3 l, figs 576. No ISBN number. Price l 79.00 € 

"The complexoftheagaricoidgeneraXerufo and 011demamiella (Physalacriaceae, 
A,g11rirnles) is unravded in great ddail in this taxonomic treatment by Run 
Petersen and Karen Hughes. The 625-page thick book reveals a much greater 
complexity than ever imagined. The complex is morphologically studied, and 
ITS and LSU phylogenies arc constructed. 

Let us first look at the contents of the book. After a general introduction with 
a history of the genera/genus and its classifications, material and methods for 
the research arc given, follo wed by a chapter on the DNA-based phylogenies. 
330 pages arc devoted to genus and species descriptions, keys to the species, line 
drJwings, and photographs. The next 200 or so pages contain the type studies, 
and finally a list of new taxa and new combinations, indices, and literature 
references fill the rest of the pages. 

A big problem faced by the authors was how to name the supraspecific taxa, 
and whether to recognize one genus or name the separate cladcs. The choice 
was made to split the group and to recogni1,e seven genera, four of them newly 
described here, some of them distinctly not monophyktic, but morphologically 
distinct and homogeneous. "The two genera with non-rooting fruitbodics that 
grow <lin>cLly on wood ,m.' Oudemilnsiella, reslriCled to tropi cal species without a 
persistent annulus, and Mucidula as the temperate counterpart with a persistent 
annulus. Although the two look very much .:ilike, they .:ire not sister groups. 
'Jhe other five genera all have a 'rooting' stipe connected to subterraneous 
wood or tree roots. The old Xemla is redistributed into Xerula (in the strict 
sense) for species wi th thick-w;i\lcd sclae on the pilcus; Pamxerula harbours 
species with thin-walled setae on the pilcus; Hyme11opellis, with the highest 
number of species, is characterized by a moist to glutinous pileus; Protoxenda 
species, also with a sticky pikus, occur in Australia and have green colours; 
species with spiny spores are accommodated in the genus Dactylosporina; and 
Pimlic11lomy,:e., (which did not make it into the genernl key) is an Asian cbde 
of two species with characters in between Hymenopellis and 011dema11siel/a. 
Hymenopellis is not a monophyletic unit, and several other genera are nested 
within it; which genera depend on which gene region the phylogeny is based. 
"The position of M11cidula in the middle of Hymenopellis was not expected. It 
is surprising that the authors have not tried to show more support for these 
decisions by either analyzing the data wi th topological constraints (such as a 
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monophylctic Hymenopellis) or adding data from protein coding genes. Another 
solution might be to recognize three genera - Xer,&1 s. str. and Pamxeni/11 
as defined above plus 011dem111rsidfo containing all other taJ1a, including the 
sccolioid genus Cribbef1. All three form well supported monophylctic cladcs 
in the ITS and the LSU phylogenies. Personally, I find the recognition of non
monophylctic genera very problematic, and this is my main critique on this 
book. 

Besides the four new genera, four new species are described, one from 
Guyana, one from the USA, a third from India, and the fourth from eastern 
Russia. 

The value of this monograph lies in the very thorough descriptions, not 
only of all accepted taxa, but also and especially of all the type specimens that 
could be studied It is also extremely pleasant to have all this information in one 
pl.ice, and nol scattered over various publicalions in a diverse sel of journals. 
However, the information on the type collections should be searchable on 
the web, ideally linked to nomenclatural data, such as in Index fongorum or 
Mycobank. On the negative side is of course the cost of this book, a high price 
that will certainly deter people in less developed countries from purchasing. 
·n1isisveryinfelicilous,as1hehighesl divcrsityuflhcsctaxaisin Asia. 

The quality of the photos is variable, and some have been reproduced in a 
strange way. Unfortunately, but understandably, not all taxa arc depicted with 
acolourpl.ile. 

With a book of this size it is inevitable that details have been overlooked; 
one Latin dcsuiption never got beyond the first phase of some jotted down 
characteristics, the epithet 'kuehneri' is consistently misspelled as 'kuehnerii; 
and diacrit ical signs in non-English article titles and publications arc not or 
wrongly applied. 

This book should nonetheless find a wide audience due to its thorough 
descriptions and worldwide coverage. 

Agaricus L A llopsal/iota Nauta & Bas. FUNGI EuROPAEI l. 2"d Ed. lly L A. 
Parra Sallchez. 2008. Edizioni Candu55o, Via Ottone Primo 90. 17021 Alassio SV. 
Italy.<maxcandusso@libero.it>.Pp. 824,Pla1cs396 '!" 42,figsll4.lSBN88-90l057-7- I. 

"01ism:whook in the series FUNGI EuROPAHl replaces the 1984 and firs1 volume 
on the genus Agf1ric11s in the series on European fungi. This volume consists of a 
thorough and well-illustrated introduction to the genus, keys to the subsections, 
and extensive descriptions of and notes on the 35 species and varieties in 
sections Agarirns, Bivelares, Chitonioides, 5(mg11inole11ti, and Spissiccwles. The 
other two sections, vi7_ Mi11ore.< (with suhscctions Mi11ore.< and Arw.me.,) and 
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Xmirlwdermnrei, the subgenus Lm111garicu~, and the genus AlloJmilliot11 will be 
.:ovcrcd in Part 2 that was s.:hcdulcd to appear in 2009/2010, but one whi.:h we 
are still eagerly awaiting. 

The book was written in Spanish with an English translation, and an Italian 
translation of the keys is also provided, which partly explains the volume of 
it. It is lavishly illustrated, with line drawings of the microscopical characters, 
numerous photos - always several per species showing the variability 
and ch,mges the fruilbodies go through during malur.ition, and photos of 
micromorphological characters. Important characters arc often separately 
illustrated., and photos of spot tests made with various chemicals are given as 
well. 

The introduction alone is reason lo buy this book: all you ever wanted 
to know about Agaricus, and much more, is covered. The overview of the 
characters that arc used in t\g11riws classifications and species recognition is 
cx.:ellent, with many colour photos to illustrate them. 

Original diagnoses and plates arc reproduced, either in black and white in 
the text or at the end as colour plates. ·This is a very valuable asset of this whole 

Tahks compare spore si1,es hy diffcrcn1 aulhors for the taxa or give 
comparisons of dosely related species. 

"[his book is extremely well researched and executed. Although the European 
taxa arc the focus of the book, its usage exceeds this area, for several reasons. 
First of all, it provides a dear concept of lhc European species, and secondly, 
mushroom species do not read maps and are not constrained by political 
boundaries. It is also very fortunate that the author has teamed up with those 
Ag11ricm researchers who apply molecular-phylogenetic methods to the genus 
fo r species re.:ognition and circumscription. 

A small comment I have is that it would have helped the user to have headers 
with the species names on top of the pages. 

The happy spores on page 367 reflect my feelings when browsing through 
this book. The only thing missing is the mushroom smells ... 

Cappelli . A., 1981. t\,;:arirns L: Fr. (Psd!iota Fr.) Fungi Europaci l. Librcria cJi tricc Biclla 
G- ,mn~.Saro,mo. 

Cor1ocybcFayod.Pl,o/ioti11aFayod. f uNGI EuROPAEI 1 1.By A. Hausknecht.2009. 
Ediifoni Candusso. Via Ollom: Primo 90. l 7021 Alassio SV, Italy. <ma;,;candusso@libcro. 

it>. Pp. 968,platcs•l6 + 403,figsl50.maps l54. ISBN88-90l057-8-X. Price79.00€ . 

. Another thorough and excellent monograph in the FUNGI E uROPAEI series, 
volume 11 harbours all Eu ropean t.ixa of Conocybe and />Jwliotino. After the 
classic but of course heavily outdated 1935 book on the genus Galer a by Kiihner 
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and the much more recent work on the Dutch species by Arnolds (2005), this 
will be the book for the future on all aspects of these two genera. Jn almost 1000 
pages, the IO I Co11ocybc, and 26 Pl1olioti111i species arc described, compared 
with each other, and illustrnli:d with colour photos. watercolours, and black
and-white microdrawings. Little maps show in which European countries 
the species were found As in the other volumes in the series, the original 
descriptions are reproduced and type studies arc provided '!he book starts 
out with an extensive introduction to the two genera, covering the history, 
ch1ssiriea1i,,ns,and an ,wcrvii:w of the main characters.1l1isin1n,duct, ,ry lcx1 

is in three languages: English, Italian, and German. The keys and descriptions 
of the supra-specific taxa arc also trilingual, species descriptions arc in English, 
and comments are in English and German. 'J he list of examined .:o\lections also 
notes whether that particular collection is depicted in the literature, a feature [ 
have not seen elsewh ere. 

Thickness and colour of the spore wall turn out to be very important in the 
identification, and it is a pity that those characters arc not dcpkted. 'J he line 
drawings fall short here (the ones in Arnold's work arc of better quality), and 
colour photos would have been more helpful. 

The author also contributed to the sections on the two genera in !;UNGA 

NoRDICA (2008), but the present work covers a much wider area and more 
species. With the relatively low cost of this book, it should find its way to many 
myculo!!,is1Sh<>okshclves. 

Arnolds E. 2005. Comxylx. Pim!ioti,.,,_ In Noorddoos ME, Kuyper ThW, \'cl lin11a EC (eds). 
Floraagaricinan~rlandica6, 120- 203.Taylor& Francis.Bo.:aRalon. etc. 

Haus\:.necht A, Ves1erholt J. 20Clll. C0trocybe; Plmlimi1111. In Knudsen H, \'es1erholt J (e<I,). 
Funga:-.ordica:626- 645:651-657.Nonlffami~Copenhagen. 

KiihncrR.1935.lcgenreGalen,(Fries)QUClet.Lcchc,·alier,Paris 

The genus Hygrocybe . 2...i revised edition. PUNG] OF NoRnlERN EUROPE Vol. 

I. By D. Bocrlmann, 2010. Danish Mycological Socicty,So\':cngct 9, 3100Hornh:ck, 
Denmark. <svampetryk@lwcbspced.dk>. Pp 200, colour plates, line drawings, 
distribution maps. ISBN 978-87-983581-7·6. Price DKK 280 

The second edition of this handsome book, in which the Hygrocybe species 
form northern Europe arc depicted and described, shows some significant 
changes in comparison with the first (Bocrtmann 1995), now out of print: it is 
in hardcover. and three additional taxa arc treated, many new colour plates of 
these bright and beautiful fungi arc added showing more than ever the extreme 
colour variability, and the introduction and rdurnces are updated. Not yet 
updated arc the genus names that might have to be adopted because of the 
progress in phylogenetic studies based on DNA comparisons. Hygrocybe in the 
sense presented here is not monophyktic. Some species arc better placed in 
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Ompl1(1/in(1/Arrhe11i11, outside the Nygroplwr11ce11e, Cuplwphyl/us (also known 
as C11m,1ropilyllus) and G/ioplwms arc well characterized genera within the 
!·lygmplwm~ae, hut as there is not yet a lhoruugh mnlccular-phylogcnctic 
analysis of the family as a whole, these decisions have been postponed. 
"fhrec new combinations that were invalidly introduced in FUN G.\ NORDIC.\ 
(Boertmann 2008) arc here validated. 

The photos arc just plain beautiful and in thcmsclrcs a reason to buy this 
book. This book is particularly valuable for all who arc trying to survey, manage 
and conserve 1hc vulnerable unfertilized grasslands in (northern) Europe, and 
the author mentions, with pride, a British court case in which the presence 
of wax caps stood in the way of building developments. Of course, this book 
can be used in a much larger area than just northern Europe; it gives wcll
illustratcddcscriptionsofthc European species whose names arc widely applied 
elsewhere. 

BoertrnannD. ThegenusJ/ygrocybc.l'ungiofnorthernEuror<'rnl.l . TheDanishM)·rnlogical 
Socidy. 

lloertrnann LJ.2008.Hygrocyb<1(1·r.) P. Kumm. Jn Knudsen H, Vesterh.olt J (eds). funga Nord ica, 
194- 212.Nnrdsvamp.Copenhagen. 

Fungus flora of tropical Africa. Volume 2. Monograph of lactarius in tropical 
Africa. By A. Vcrbckcn & R. W.illeyn. 2010. National Bo1anic Garden of Belgium, 
Nieuwelaan 38, t860 Meise, Belgium, <sales@lbr.fgov.be>. Pp. 151, plates 5•1. ISBN 978-
90-726-1981 -5. l'riceSO.OO €. 

Isolated early from the other continents and bounded lo the north by the 
Sahara Desert, the African tropical forests possess an ectomycorrhizal mycota 
that is largely - perhaps completely- endemic (Verbeken & Buyck 2002). for 
ovn lhrce-<1uarters of a century, the National Botanical Garden of Belgium has 
fostered the scientific knowledge of cctomycorrhizal and other macromycctcs in 
central Africa through collecting expeditions and the publication series FLORE 
icONOGI\APIUQUE DES CHAMPIGNONS DU CONGO (18 volumes; 1935-\972) 
and FI.ORE l t.1.USTREE DES CHAMPlGNONS n'AFRlQUE CENTRALE (17 volumes; 
1972- 1997). A new series, the FUNGUS !;LORA Of TROPICAL AFRICA (2007-
prcscnt), represents a continuation of the two previous series. In the second 
volume of the FUNGUS !;I.ORA OF TROPICAL AfR[CA. Professor Annemickc 
Vcrhekcn rirGJn:nl Univcrsily (Belgium) and th e ]ale Ruben Walkyn (1966-
2008) present a monographic study of the genus LacU1rius (Basidiomycota, 
Rusmlales) in tropical Africa. 

OutsideofHcim's( I 938, J 955a, b) studies in Madagascar, Congo,and \Vcstcrn 
Africa, studies of Lact11rius in tropical Africa were restricted to scattered species 
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descriptions until the early 1990s. In l 993, the authors began focused studies on 
Uichirim in this region. and the present volume compiles a substantial amount 
ofknowkdge about the topic. Vcrbckcn and Wal lcyn present descriptions of96 
species and 2 accepted varieties within 17 subgeneric sections, with taxonomic 
keys to tropical African species provided for each section. A detailed, 20-page 
section describing taxonomically valuable characters is richly illustrated with 
line drawings of micromorphological features. Species descriptions arc detailed 
and accompanied by exceptional line drawings. Eighty of the species arc 
represented within the 51 full -page color plates by photographs, water.::olors 
by M. Gooscns- Fontana ( whose striking watercolors appear in the previous 
two publication series), or hoth. The color photographs (mostly hy the authors, 
B. Buyck, or A. De Kescl) are impressively large (most are half-page scale 
- significantly larger than those in most field guides, not to mention other 
monographs) and nearly all of them arc of excellent quality; both characteristics 
combine to make the plates a valuable source of visual informati on. References, 
a taxonomic indcx,and French translations of the taxonomic keys arc provided. 
At a list price of50 € ($68 US), this volume is quite reasonably priced given the 
number of photographs, and demonstrates that it is indeed possible to publish 
richly illustrated yet affordable taxonomic texts. 

'[hough recent molecular systematic studies have established the non
monophyly of Lnctnriu5, a phylogenetic classification at the sectional and 
sp('cics levels has not }'('! b('cn achicwd; therdorc, the authors adh('re to a 
more traditional, morphology-based concept in the classification used in this 
book, with the exception of including the sequestrate genera Ammgelie/la, 
Zelleromyce:s, and Ga5rrofoctari11s that have previously been shown to be 
synonymous with l(lcfilrius. 

The authors note that approximately 25% of the species described in this 
volume arc known only from the type locali ty, highlighting the fragmentary 
state of knowledge about Lnctnrius (the same could be said of most o ther 
genera) in tropical Africa;at the same time, however, the present volume makes 
an extremely valuable contribution toward reducing the size of this problem. 
While the high endemicity of the African mycota reduces somewhat the 
utility of this monograph for identifying species found elsewhere, the data and 
specimens represented therein provide a critical component for understanding 
the biogeography of Ru5S11lnceae and tropical ectomycorrhizal fungi in general. 
The detailed inlrodu.:lory sc'1ion on taxonomically v..1luablc characters alone 
is an important enough resource that researchers and students of Lacr11ri11s 
should own a copy of this book. ']his impressive volume excels both in terms 
of scientific value and aesthetic quality, and [ highly recommend it not only to 
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persons with a specific interest in Lllctllrim or the African mycota, but to any 
amateur or professional mycologist who wishes to be inspired by an outstanding 
cxamplcoflaxu110111icrnycology. 

Heim R. 1938. U:s lactario·russulCs du domainc oriental de Madagusair. Pro<lr. Fl Mycol. 
Madaga«or DCpcndancesl,l - J96 

Heim R. 1955A. l.es lacrnire.sdi\frique imertropicale (C . .rn1go helge et Afrique noirefran~ai,e). 
Dull.fard.Bot.Etatllx.25:1- 91. 

I leim R. l955b. La,tariu,. Flore konographique <k1 Champignons du Congo 4: 81-97 

\'crbekenA,BuyckB.2002.Di,usitya11decologyoftropicalectom~corrhizalfungiinAfrica. 
In: \\"aUing R, FrankLrnd JC Ai nsworlh AM, Isaac S, Robinson CH. (eds). Tropical 
Mywlogy. Volume J; Marn.lrnyu,lc>s: l l - 24. Wallingfonl, CAB! Publishing. 

T OP P W. OSMUND SON 

Berkdq Naturul History ,\luse1m1s 11111! 
lkpartm1ml of Environr111mta/ Sd1mc~. Policy & ,H,magemml 

llnivmilyofCalifi!mia, Rakidq, CA, USA 
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BOOK ANNOUNCEMENT S 

Corticiaceaes.l. FungiEuropaei 12. By A. Bemicchia&S.P. Gorj6n.2010. Edizioni 
Candusso. Via Ottone Primo 91l, 17021 Alassio SV, Italy. <maxcandusso@libero.it.>. 
Pp. IOOll,pla1e~427, figs,155. lSRN 9711-1111-901057-9-1 . Price: 77.00€. 

Rare and interesting species of heterobasidiomycetes from Russia, Fungi non 
dclineati 53. By V.E Malysheva, 2010. Edizioni Candusso, Via Ottonc Primo 
90, 17021 Alassio SV, Italy.<maxcandusso@libero. it>. Pp. 90, plates 52, figs13 

The Lichen Genus Rinodina (Lecanoromycetidac, Pllysciaceae) in 
North America, North of Mexico. By J. Sheard, 2010. NRC Rcscard1 
Pres~. l 200 Montreal Rd, Dldg M-55, Ottawa, ON Kl,\ OR6, Canada. 
<pubs@nrneooCaKhpress.com>. l'p. 246. ISBN-139780660199412. l'rice: US$89.95. 
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Fungal nomenclature. 

Summary of recent decisions by the 
Nomenclature Committee for Fungi 

LOII.ELEl L NORVELL 

ll,wrvell@pnw-ms.conr 
Suret<1ry, IAP"J' l'erm<1nent .l\'omencUJ/1,re C.:Onmrillee for hmgi 

Al>stracl - Recent decisiom made l>y the ]APT permanen1 No,nenda1ure 
Cummilll'<' for Fungi (NCF) wwr 17 proposal, lo rnn><,nt' or prokcl fungal namt'> 
Rccomn1Cnda1iomonlOsctsofrrorosalstoarncndthelntcrnatiooalCodcofBo1anical 
Nomenclature (including th.c gowrnan<:e of fung~I nomenclature. name deposition, 
dcc1roni c publicatiou.,1.;111Cliol)'1'ifica1ion.anJ Art . S9)anJdccision~on two cases of 
ncarh.omonymyandoncoforthogra1>hyarc~lsorcportcd. 

In preparation for JBC201 I (the XVIII International Botanical Congress, 
Melbourne, Australia, 23 - 30 July, 2011), the JAPT permanent Nomenclature 
Committee for Fungi (NCF) reports on votes from two ballots on proposals to 
conserve or n:jec1 rungal names and armounCL'S recomme11dalio11s,,n prup,,sals 
to amend the INTERNATIONAL CODE 01' BOTAN ICAL NOMENCLATURE to help 
guide non-mycologists during the pre-Congress paper ballot and final voting at 
the July 18-22 Nomenclature .Section. 

The 11 voting NCr: members arc Lee Crane (Urbana-Champaign IL), 
Chairman Vincent Dcmoulin (Liege), David Hawksworth (Madri<l/1.ondon), 
Teresa lturriaga (Caracas), Paul Kirk (Egham), Pei-Gui Liu (Kunming), Tom 
May (Melbourne), Jacques Melot (Reykjavik), Secretary Lorelei Norvell 
(Portbnd OR), Sh.:iun Pennycook (Auckland), Christian Printzen (Frankfurt), 
Scott Redhead (Ottawa), Svrngunnar Ryman (Uppsala), and Dagmar Tricbcl 
(Mi.in chen). As a 9-votc minimum is required for the NCF to recommend or 
reject a conservation proposal, only those proposals showing a greater than 
60% majority can be considered to have passed out or Committee. 

Published nomendatural proposals and NCF reports can be downloaded 
from lwww:ingcntaconnrct com/controt!iapt/taxl (the '!'AXON website), 
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while all previous and current NCI; commentaries, important committee 
correspondence, and interim reports arc available via the International 
Mycological Association website fhttp·f/www ima-mxrnlocxorg((Ff]. 

Proposals to conserve or reject fungal names 
· - propo&i ldc.:i,ionsdc!ailcdin!\"orvcll {20 11:TAw:<GO( l)inpress) 

"fhc Committee recommends the following proposals: 

'PROP. 1810, to conserve the nome H,:mipl, oliola ogoinst Nm,.:comyc,:,; (Agarical,:s, 
8asidiomycola) [Jacobsson & Hole, 2008; "li\xos 57: 611 -6121 

-86%support 

'PROP. 1828, to ,onserve the name Aspici/ia aqimtica against lichen mawrinus 

(Aswmywta: Pertusr1.-i<1/;5: Megasp<lmceM) [Nordin & Jorgensen 2008; TAXON" 
57:9R9) ~-

-86% supporl 

'PROP. 1831 . to conscn·,: the nam<: Mixiu agaiusl Phy/,x;eruliumy:o.u (Ba,;iJiomywlu) 
[Sugiyama & Katumoto 2008: TAXOS 57: 991 - 992] 

- Mi%support 

PROP. 18~2, to conserve the name Olivea teclouae (TS. Ramakr. & K. Ramakr.) R.L. 
Mulder against 0 /ivea lectonae (Racib.) Thirum. (Basidion,yco/11). [Minnis & al. 
2008:TAxos57: 1355-1356] 

-93%support 

"PIWP. 1862, to rnnserve the name Psoroma v.:rsicolor (IJ.:gdid/a wr5icolor) against 
/'$orom11 subdescendem (lkhenizcdAscomycota, l',mnariacea") [Fryday& Coppins 
2009: TAXOS58:293) 

- 86%s~ 

PROP. 1863, to conserve the name Craterd/m lini're"s (Pers.: Fr.) Donk with a ,onserved 
type against Cr111ael/14s cinerim,· Pers. (Rasidiomycol1i) [Olariaga & al. 2009: TAxo.-. 
58:294-295] -

-93%s upport 

PROP. 1896, to conserve the name Lichen /iclr,moides (Lrplogium /id,rnoidr,) again5l 
Lic/,,:,i tremelloid;:;:; and L. tremdla (lkhcnized A,comycota) lkrgcnsen 2009, 
r ... xos58: 1002- 1003) 

- ?]%support 

'PROP. 1897, Proposal lo rejcrt the name Lecidea epip/oicu (lichenized A5comycota) 
[/orgensen&Nordin2009:TAXOS58: 1003-1004] 

-93% support 

' PROP. 1898, to conserve Stirlonia A.L. Sm, (lichcnizcd Aswmycota, Artlwniales) 
against Slirlrmia R. Gr. bis (Rryophytu, Dicr,m,./«s) [l;risch & Thor 2009: TAXo,-. 
58:1004] -

- Mi%support) 
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'PROP. 1899, to conserve the name H<'heloma cyli111/rospomm against H<'heloma 
angi,s/isperrm,m (Basidiomycow) [Vesterholt & al. 2009:TAxox 58: 1005] 

- 93%support 

'PROP. 1918, to conserve the name Damato<arpon (Plawpyrmium) /mc<.'kii against 
Plucit/ium sleineri (li.:heni1,ed Aswmywta, Verrucariuceae) (Senkardeskr 2010· 
TAxox59:294 ] 

-86%support 

'PROP. 1919, to conserve l.actarius (Basidiomycota) with a conserved type [Buyck & al. 
20l0:TA.'WX59:295- 296] 

-79%support 

'PROP. 1926, to conserve Cfodio against H<.'terodro (Ascomycoto) [Lumbsch & al. 2010: 
TAXOS59:613 ] 

- 86%support 

' PROP. 1945, to consen·c the name 'D1elepl,orn comedens (V11i/lemi>1ia comedms) with a 
consern:dtypc(Basillimnya•la) [Ghobad-Ncjhad& Hallenberg 2010: ~ 
1277- 1278] 

-!00%support 

lhe Committee does not recommend the following proposals: 

PROP. l 769, to conserve the name Cortinorius speciosissinms against C. rnbellus 
[Ga.sparini & al. 2007: TAXOX 56: 596- 597] 

-86%opposc 

'PROP. 1829- 30, to reject the names Varuwrio thelostoma ( JS2':l) and l'yreni,la 
umhoua/a (1830) (lichenized Ascomycolt1) [Jorgensen 2008, TAxos 57: 990- 991] 

- Both opposed, (1829) by 71%; (1830) by79% 

'The Committee is still considering the following proposals: 

PROP. 1861, to conserve the name Aspicilia Jarinosa (Ascomyco1a: f>em,sariales: 
Megaspt1rnu,ie) with a conserved type [Nordin & RoL1x 2009, TAxos 58: 292] 

PROP. 1888, to conserve the namcGfot111<s (F1mgi. Glomewmywta, Gforuaub) as being 
ofneutcrgcnder [Kurper2009:TAXOX58:6'17] 

- Non;: 93% support the proposal, which is retained for further discussion by 
rcqucstofChairDemoulin. 

!'nor. 1927, to conscrl"e the name Agariws rad,odes (Hasidiomycota) with that spelling 
[Vdlinga & Pennycook 2010: TAxos 59: 644] 

Proposals to amend the International Code of Botanical Nomenclature 

The following recommendations cover proposals unrelated to Art. 59: 

PKoPs. 16-w, lo make clear lhal the C<!de covers the nomenclature of fungi, and lo 
modify its governance:: with respect to names of organisms treated as fung i 
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[Hawksworth & al. 2009: Tt.Xo:,.; 58: 658---059] 

- 78% support (16- changing the title to the lnkrnational Code of Botanical 
and Mycological Nomenclature) and 71% support Props. ( 17- replacing 
"plant!s" by "plant/s or fungus/i" throughout) and (IS- provide for election 
of the NCF by an International Mycological Congress). At the moment 
simple majorities do no t support either (19-to p ermit decisions on fungal 
proposals to be taken at an IMC) or (20- to make such decisions binding on 
the subseq uent!BCNomendalurcscc1ion.) 

P~oPs. ,18-51, 10 exclude the phylum Microsporidia from the Cod« [Redhead & al. 2009· 
TAXON58:6(i9 ] 

-86% s11pportallthrecproposals. 

PROPS. 11 7-1 19, to make the pre-publication deposit ofkcynomendatuml information 
in arccognizedrcpos itoryarcquircmentforval idpublicationoforganismstrcated 
as fungi under the Code [Hawksworth & al. 2010: T.uos 59: 1297] 

- 79%support all three proposals. ----

PRors. 183- 184,torcquire dcposition ofinformat ionconcerning typ ification ofnaml'S 
of fungal taxa, with an associated Recommendation [Garns 2010: TAXON 59: 
1626-1627] 

- 72% support both proposals 

P~oPs. 185-190, to amend Art. 15 (IS5-tn darif)" whal is m.:anl by s~m;t inning). Art 
36(185-189-topcrrnittheuseofeitherLatin orEnglishforvalidpublication), 
and to amend Art. 45 (190-to make Art. ·15 applicable to groups similar to the 
Microsporidia bL1t which arc not covered by Props. 48-51) IDemoulin 2010, 
TAxos-59: 1627- 1628] 

- /\II suppor ted: (185) by86%;(186- \89) by79%;(190) by 71%. 

PROPS. 203-213, to permit electronic publications to be cffcrtivclypublishcd under 
specified conditions (Special Committee on Electronic Publicat ion 1010: TAXON 
59:1907] --

-79%support 

PROP. 223-232, t<J amend ~rticlcs regulating th.: typification of n~rnes in sanctioning 
works [Redhead & al. 2010: T.uoN 59: 1910- 1913] 

- 71% do not support (223-dde:lt: Ari. 7.8); a 57% simple majori ty Sll]l))Ol"ts 
(223- 232- amcndArt.7.8). 

'The following rccommcn<lal ions .:over Art. 59 proposals: 

P1mPs. 172- 174, to amend Article 59 concerning tdcotypilication of fongal names. 
[Garns & al. 2010: TAX ON 59: 1297] 

- 71 % do no t recmnmcnd (172) to delete Art. 59.7 and 64% do not support 
(174) to add Rec. 59A4 to classify a new anamorph under a tcleomorph
typ ificd generic name only when no suitable anamorph-typilied generic 
name is aVllilablc; (173), to alter Art. 59.7 so that tdcomorph-typificd names 
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in anamorphic genera need not be changed, is still under consideration with 
57%currentlyopposing. 

P11.0Ps. 29•1- 306, to define the new term 'tcleotype' (294- 5), to rename Chapter VI 
(306), aud to modify Art. 59 to limit Jual nom,mdatun: and lo rcmo,·.., cun
tlicting e;,;ampb and r<..>commendat ions (296- 305) [Redhead 2010: TA;,;or,; 59; 
1927- 1929] --

- A strong majority (64 - 86%) supports all c;,;cept 298, 300, and 303; the last 
three show majority (57%) support. 

1'11.ors. 307-3 13, to harmoni1,e Art. 59 in order to harmonize it with present practice, by 
raising the status of anamorph names (307- 309), clarify the ~talus of tcleomorph
and anamorph-typified genera (310- 311), and !"<'Commend that tcleomorph
typifie<l genera shm1l<lherescrved totelcomorph-typitied ,pccie~and vice versa 
foranamorphs(312 - 3l3) [Garns& al. 2010:TAXON 1929- 1930] 

- All proposals are s till under considera tion. s imple majorities s11ppor1 (307-
57%) ,rn<I do nol suppor1 (308, 310-313-50%); there is no agr<..~rnenl on 
(309). 

Other recommendations 

'The following recommendations cover near homonymy according to Art. 53.5 
(1 - 2) .ind orthography (3). 

(I) Calongro Healey & ol. in Anolcs Jard. Bot. Madrid 66(5 1): 27. 2009 (l'ezizaceae) 
and O.fongia D. Hawksw, & Etayo in Lkhenologist 12: 355-359. 2010 (mitospork 
fungi), 

- \13% considered the names arc sufficiently alike to be confusable, and so they 
should be treated as homonyms, with priority granted to Calo11gea Healey 
& al. 

(2) Phyllocratera Scrus. & Aptroot in Apnoot & al.. Bihlioth. Lichenol. 64, 132. 1997 
(Phy/lub1J1/,dfoce,w) and P/,yllocmler Wcmham in/. Linn. Soc .. But 42: 'Xl, 1914 
(Dfrolykdone~, R1Wiacea<') 

- 64% considered th.., rrn rncsarcsuffidcntlyali kctob.., um fusablc,dnd so 
they should be treated as homonyms, with priority grnnte<l to Phyllocraler 
Wernham. rfhe lower support in case (2) is a ttributable that two different 
kingdoms (fungi vs. l'la11/ae) an: represented. 

(3) llegardingtheapplicabilityof Art.60.l to theclements·rhiz;'rrhiz;·riz;or 'rriz' 
within a name: 

-86% considered that the clement should be spelled as written by the or igin::il 
author. Dernoulin's Prop. 185 to amend the Code is an outg rowth of this 
discussion . 
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Alboleptonia an1:ustospor,i Largent, Aime & T.W. Henkel, p. J 16 

Alboleptm1ia cy.;tidio5a Largent & Aime. p. 120 

Alboleptonia minima Largent & T. W Henkel. p. 122 

Altemllriasi/ybiGannibal,p.110 

AltanolriasimmonsiiGannibal,p.112 

Antlmicoidea amclli Dcnchcv, T. Denchcv & Karatygin, p. 68 

Apiognomonia di,sr/ukitie Lar.N. Vassiljeva & S.L. Stephenson, p. 300 

Astaoslroma bonim:nsc Suhora & N. Mock., p. 198 

Risrogni,mxi,11JlnPphiU/ l.ar.N. Vassiljcva & S.L. Stephenson, p. 300 

• Biswgni,mxia meJitarim~ var. micm.,Jmra (J.H. Mill.) Y.M. Ju & 
J.D. Rogers 1998 

Caloplaca tiansli,w,msis Xahidin, A. Abbas & J.C. Wei, p. 3 

C.:trosporo lre/wtica Oehl, Jan5a. EA. Souza- G.A. Silva, p. 71 

Col/etotriclum, cordy/inico/a Phoulivong, L Cai & K.D. Hyde, p. 251 

Conocybe ,·o/vir;11/icata Watling, !~1loglu & B~ Scrmcnli, p.116 

Coprinel/mal/ove/r,s(UljC)Dovcri&Sarrocco,p. 358 

Coprine//r,s ca ,Jistri (UljC & Vcrbckcn) Doveri & Sarrocco, p. 359 

Coprinelll,s limicola (UljC) Dovcri & Sarrocco. p. 358 

Coprinel/us mi1wlisporm (UljC) llovcri & Sarrocco, p. 359 

C1J,rine/Jr.s mitrimHlulisp"rns [)<.,.·cri & Sarrocco, p. 353 

Coprinel/us pseudoamp!ii//,al/us (UljC) Doveri & Sarrocco, p. 359 

Cvryne.<pvrnpsis ibericu R.F. Caslaiic<la, Silvcr4, GcnC & Guarro. p. 409 

Dactylella yoaniae Y.D. Zhang & X.G. Zhang, p. 260 

El/isembia pl,oti11iae /ian Ma & X.G. Zhang. p. 419 

El/iumbia podocarpi [ian Ma & X.G. Zhang, p. 418 

Er1tolon1<J villa/ii Scnthil., Kumarcsan & S.K. Singh. p. 62 

E.wbasitiium rliododendri-siderophy{Ji Zhen Ying Li & L. Guo, p. 271 

Ga/erdla nigaicnsis Tka!Cec, MCSiC & Cerkct. , p. 266 

He1eroconi1m1 sd1 imae Y.D. Zhang & X.G. Zhang, p. 316 
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Hygrocybe manaduktlensis Senthil., Kumarcsan & S.K. Singh, p. 344 

I lyplwpolym:ma ingae Pinho & O.L. Pereira, p. 56 

!r,mopsis s,hini-ter.-binti,ifo/ii D.M. Macedo & R. W. Barreto, p. 433 

Kalamarospom G. Delgado, p. 232 

Ka/tmu,rospom multijl11gellata G. Delgado, p. 234 

Kylindria embe/i11e Y.D. Zhang & X.G. Zhang, p. 369 

Kylindria mi/le11i,u Y.D. Zhang & X.G. Zhang, p. 368 

Lo/iaAbdel-1\ziz&Abdcl-\\'ahab.p.36 

1.ulia uq1wlirn Abdd-M.iz & Abdd-Wahab, p. 36 

,Winimdano/ocus d,inwnanthi Y.D. Zhang & X.G. Zhang, p. 375 

,U1,scodur rimr,mwmiSuwannarach, K.D. Hyde & Lumyung, p. 19 

Nenrnni11 sphaerios1oma (Schwein.) Lar.N. Vassi ljeva & S.L. Stephenson, p. 300 

Paec:i/omyc,a; ,:c;/,;11ospoms Ming J. Chen, G.11. Sung & D. I [uang. p. 28 

Pamdendryphiopsis pleiomorpl1a R.F. Castaiicda, Silvera. GcnC & Guarro, p. 474 

Plrellim,s b11mbusicola L.W. Zhou & B.S. Jia, p. 212 

PMyctis subargma R. Ma & 1-1. Y. Wang. p. 362 

1'/rys11mm p11rvirn/car,mm "Thom. Hoppe, Holg. MlilL & Kutschcra, p. 8 

Podospori1 m1 ryclocaryae Y.D. Zhang & X.G. Zhang, p. 401 

Postia stc/liferaT Hall. &Sotome. p. 154 

Scy111/idium 11iefon111aise Y.M . Wu & T. Y. Zhang, p. 205 

Scytali<lil,m wrrucu/oswn Y.M. Wu & T.Y. Zhang, p. 207 

Scy1,,/i,li1m1 :rig"ze11u Y.M. Wu & T.Y. Zhang, p. 209 

Septobasid1wn luihuine11u C.X. Lu & L. Guo, p.2 17 

S(ptobusWum ligu~t,·i C.X. Lu & L Guo, p. 220 

Spliaerillhllcill<1t11Cooke 187 1 (epitypified).p.139 

Sluchybotrysjiangziensis Y.M . Wu & TY. Zhang, p. 459 

Staclrybotry, xig11u11<tmis Y.M. \.Vu &"['.Y. Zhang, p. 461 
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F ROM THE E DITOR -IN -CHIE F 

FAREWELL TO HARD COPY - It is wi t h a certain amount of regret I close 
MYCOTAXON l 11 - a volume delayed by a perfect storm of computer and o ther 
problems. Ever since [ saw my first volume in the l 970's, [ have loved the 'book' 
feel of these brightly colored volumes dedicated. solely to fungal nomenclature 
an<l taxonomy. \Vhilc 1 will no l miss compiling author im.liccs or explaining for 
the umpteenth t ime why a line drawing mus\ have 900-1200 dpi resolution (or 
why color - which conveys so much more than halftones ever can - costs so 
much), l will dclinitcly miss the solid thump of a newly arrived volume on my 
desktop and sitting down to read all of its pages over again in one continuous 
flow. 

fortunately, the searchability, versatil ity, and immediacy of an online journal 
will more than make up for the sound of that gratifying thump, just as the 
free and unlimited number of color plates on the 'inside' pages will more than 
compensate for a book bound in color. !;or MYCOTAXON, "Print is dead. Lo ng 
livethepixeW 

OPEN AccEss - ~Knowledge is power. Knowledge shared is power multiplied;' 
wrote the late ~mayor of Silicon Valley" (Robert Noyce). For that reason 
MYCOTA XON feels strongly thal all scientific p.ipcrs should be .ivailable lo 
everyone at no charge. Although we cannot cover our costs by making all papers 
freely available al the outset, through CYBERLIBER and soon INGENT/\ we do 
release all papers to the Internet for free access after two years. Nonetheless, we 
urge authors who can afford our modest and reasonable fe e of $20/page to pay 
for immedi.ite "OPEN A CCESS." 

\VED-LIST INNOVATIONS: F/\ REWELI. TO TIIE 4-PAGE SUMMARY - As it makes 
no sense whatsoever to post online a summary of a longer annotated species 
distribut ion lis1 ("wcb-lis1") .i lso posted unl inc, we no longer require authors 
to prepare both a summary fo r inclusion within the journal and a longer 
annotated list for posting to the i\h'COTA XON website. Instead, we now ask that 
each annotated web-list undergo vigorous and thorough reviews by at least 
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THREE experts, one of whom is a native English-speaker. After three experts 
have returned favorable reviews (accompanied bya special "list' review form) to 
both authors and Editor-in-Chief the authors may prepare their document using 
whatever format and size lhey prefer before submitting il lo lhe Nome11c/(lfllre 
Editor for accessioning and approval (but not review). Authors then submit 
their approved, final list (as document or PDF file)+ new ~list submission form" 
to the Editor-in-Clrief 'J he authors and title of a finally approved list will be cited 
on a free access summary page within the unline volume. The page will list all 
newly uploaded weblisls,each of which will be 'il<>l -linkcd' tu lhe MYCOTAXON 
wcblist page. Our weblist upload fee remains $40. We now also charge $40 to 
replace a previously posted species list with an updated and revised version. 

NEW INSTRUCTIONS - With the dclayofMYCOTAXON l ],J and additional time 
needed to prepare for an online ,\ h coTAXON 115, I have not yet had time to 
revise the Instructions tu Authors PDP posted on MYCOTAXON website. l have, 
however, been .:ible to prepare newly revised templates, a sample manuscript, 
and forms, all of which can be downloaded from the AUTHOR DOWNLo.,os 
PAGE on our website. As noted above, we now require separate wcblist review 
and submission forms. Also, all illustration files should be submitted in /PG (or 
TIF) format and all should have 300 dpi resolution for a 4.33 page width. Only 
plates intended to display color should be submitted in color mode. 

Warm (if seriously belated) regards, 

Lorelei Norvell, 
MYCOTAXON Editor-in-Chief 

24January20l1 

www.M yCOTA,XON.COM 
WWW.]NGENTACONNECT.Cm,1/CONTF. NJ{MTAX/MT 
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Abbas, Abdulla, sc:c Xahidin & al. 
Abd-Elsalam, Kamel,""" Hyde & al. 
Abd -Elsalnm, Kamel ,\., sec Phoulivong& al . 
.'\bdcl-Aziz, Fatcn A. & Mohamed A. Abdcl-Wahab. Lolia aq11a/ica gen. ct sp. nov. 

(Lindgomycetaorae. Pleosporaks), a new coclomycc\c from freshwater habitats in 
Egypt.114:33-42.2010. 

,\ hdcl -Wahah, Mohamed A.,scc ,\hdcl- ,h ii. & ,\ hdcl-Wahah 
Abrar,S.,sceSwapna&al. 
Afshan,N.S.,sc:eKhal id& al. 
Aime, M.C., sec Henkel & al. 
Akata, llgaz,sc.:: Hal ici &al. 
Albcc-Scotl,Stcvcn & Bradley R. Kropp. A phrlogcnctic studyofTred1ispora th..teplwra. 

114: 395- 399.2010. 
AragOn, G regorio, ;;cc Prieto & al. 
Ara ,· indahhan. Dollymol M. & I'. Manim ohan. Am/mroinaspinosi.,,;ima: a con tinental 

Asianrecordand5ometaxonomkobs.,rv-dtions. ll4;49- 54.2010 
.t\p troot, ,\ ndf"C.sc:cK ina lioglu &al. 
Buhkali, A.H.,scc Hu & al. 
Bandala, Vic tor M. & Let icia Montoya. Lactu,·ius f11mrs ibnm>1,ms in a relict l'll$!1'5 

gramlifolia var. me:dcuna population in Mexican monlane cloud forest. I 14: 333-
342. 20 lO. 

Baroni, 'l: J.,sce l-lcnkcl&al. 
ll..rrc l,,. Rohcrt W.,s..-.:Maccdo&al. 
~Scrmcnli, l layrii nisa,sceWatling& al. 
Bratck.Zolt;in,->CcOn:z;in &al. 
Bussaban, noonsom, sec Suwannarach & al. 
Cai, Lci,scc Hydc&al. 
Cai, l.ci,sce Phoulivong&al. 
Campos-Santana, Marisa de & Claria l.ogt1<' rcio-l.c itc. Austro-Amcrican 

1ignocellulnl>1ic ba,i<liomycctcs (Agaricomyc,11ina): new records. 114: 377- 393 
2010. 

Capdct. Mariana. Susana Pereira & Andrea Irene Romero. Co"o5/ro111op~js palmicolu 
on Butia ya/ayfrom Argentina. 114: 91 - 97. 2010. 

Cnstai\cda Rui t, Rafael F. , Carolina Si lvc ra-Sim6n, /oscpa GcnC, /oscp Guurro, David 
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