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Abstract V z<tyo.:lweiO/IiiS po/y!<IQ$1l anam. Sl'· 110\'. and /llyrotl~<dzzm <ompatlzmt 
anam sp. nm·. found on a dccaring k- 1 \~ of an unide-ntified rlant in ~Morro do 
Cor.::o\·ado" and ~ l'ista Claudio Cout inhoM near I'Jo de A~~Kar, ruo de Janeiro, lkatil 
are d(!SCribcd and lllustr.u cd. The foml('r is chamctc ri1J.'d b)' w:~rti dll.atc, poly5e tosc. 

bra1Kh.:tl conidio tJhores and thl.'laltl.'r isJistinguisht"d by its compac t conidiom.a iiii iY ith 
<:Q;~ rsdyverruoosc to hzl>crculatc, J arklyp:n.'<'n·brown lllarp:inoll hyphr.K'and b:ICilli fi)fm. 

ase! pt ~ t e , .. Luk green conidia . A description ~nd illu~tr-at iuns ult lw comrar-.ablt.' taxon. 
nit:t~Ulcltlp.•i.•~;.vmyt riduHdt:!l. art prcwidc-d. 

Ke y .. ·onls conidial fungi, ll.'af linn.srstcnlatia.. tropical r-.ainforcst 

Introduction 

During an expedition in 2002 through the "Morro do Cor.::ovado" and "J>ista 
Claudio Coulinho" ncar the "l~o de A~u.::ar" rainforest , Rio de Janei ro, Brazil , 
two conspicuou~ anamorphic fungi from the gcner.1 l)i.:tyt1clliletop.(is and 
Myrothedum were collected. Morphologically the two fungi were distinctly 
di(feren t from pn:viously described species and are therefore described as 

Materials and methods 

Sampk-s of subnwrged plant materia l were placed in separate paper bags and 
takt-n to the laborJtory, then incubated in Pdri dishes, at 25° C, in moist 
chambers composed of pla..:: tic containers (SO I. capacity) wilh 200 ml of sterile 
water plus 2 ml of glycerol. ' I he plant material was exami ned at regular intervals 
Cor the prci'cn<:c of mkrofungi. Mounts were prepared in pol)'Vinyl alcohol­
gl)'..:erol (8 g in 100 ml ofwakr, plus 5 ml of gl)'cerol) and measurements made 
at a magnification of x 1000. Mkrogro1phs we re obtained wit h a Leite Dialux 
201m microscope and a jco l JSM-6100 scanning electron microscope using the 
tc.::hn iqu~ described previously by Figueras & Guarro (1988). 

The fungi were isolated into pure culture by transferring single conidia 
observed under a sh.'reo microscope onto oatmeal agar in Petri di shes, then 
incubated at 25" C under 12 h alternating cy.:.les of daylight/dark. 

Taxonomy 

Dictyoclmctopsis polysctosa R.F. Castailcda, Gusmilo. Guatto & Saikav.':J, 
anam. sp. nov. 

~hcoBANJ; •: Mil. 510905 

1\d QIPWibus sp;:ddms 1Jictyochad op1i.< dilf~-rt it• conidiopl.ori.• polys.:to.<is. wrticil/mim 
mmmis i11 ~rtil111s su~riuri/ms, 200-320 Jtm ultis, 8-15 I"" CraS-$iS wl bas11n f'l mmis 
Mt().<is, atrobnmnei.< vd uiJ:ri.<, aciculllris. IS -S{b<. 8 9 11'"· (:tJ, idia alwuoir.cta IIJ<l ll~ ad 
jtJI£JJ ill, 12- /S X l j•m, ltflllitw, ulrl" ul'"' ;:c-tu iQ>tl. 

El~·molog~~ Latin. p"'/plu>m, ref<'rfi ng to th(' SCtosc branche-s of the .::on idio,,ho r~'S. 



New ~n:nnnrphs frolll l!ro11it .. 3 

J!j~ t -6.l)ittyodmttop.•u poly.<ctOUI (from ens ll -6586a). 1-2. Uranchcd seti form ronidinphorcs. 
3-5. 0t-1ail of conidiogcnous cdiJ. 6. Conidia. & .-1<' is indic.w:d br bar$. 

Colonies on the natura l substratum cffw:c, arborco·pi lo~c, amphigcnoui>, 
black. Mycelium ~upcrficial and immcn-cd compo~cd of ~cptatc , branched, 
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smooth· wallcd,2-1!-lm diam., brown hyphae. Conid iophores ma.:-roncmatous, 
mononcmatous, poly.scto.sc, adcular at the apex,({. to 12-.scptate in the main 
axis, erect. str-aight or flexuous, dark brown to brown, .smooth, 200- 320 IJ-111 
tall, 8- 15 flm wide at the base, verticillate with 3·6 acic ular, se tosc branches, 
whi.:h usually arise close to, and just bclo\''• the septa in the middle part oft he 
conidio phore and towards the apical region; setose bra1h:hes I · to 3· scptate, 
dark brown to brown, 18-SOx 8-9 fJffi. Conidiogenous cells ente rogenous, 
unilocal, discrete, lagcniform o r cylindrical, smooth·wallcd, brown, 9- 14 
x 1- 7 fJ.ffi, arising from superfidal hyphae ~ncirding the ba~al .:ell of the 
conidiophore~ and o n the second to fo urth septa oft he main axis which usually 
la.::ks se tose branches; o r on the setose branches, with a .::onspicuous, 3.0- 3.5 
IJ.lll wide, 1.0- 1.5 f-llll deep, infundibuliform collarene. Conidia a.::..-:um ulating 
in a white, slim)' mass, falcah.' to allantoid. ase ptatc, hyaline, smooth, 12-1 5 x 2 
fllll, with a filiform appcndagl.' at each c:nd, appcnda~;cs 6- 11 j.lm. Telcomorph: 
unknown. 

Malrix: BR.\ ZIL. R10 uc )A!" IJ II!.O, Rio de Janeiro, "'Mo rrodoCorcO\'lldo':ondcca~·ing 

leaves of unidcnti fiC'd plan!. Co11. A.M. Stchigcl .anJ j. (;uarro. 12.X.2002, {INIIWr 

C02/57·3). HOWTYI'l::: CBS U-653611. tson ' l'l::: H UEFS 120867. 

Dictyoclmetopsis got~ytriclloides (Shcarcl'& ).L Cr-Jnc) Whittun, McKcnlic 

& K.O. H yde, Fungal Oivcr,;i ly t\: 156(2000). Fig.-. 7- 12 

Colonies on the natural substratum cfruse, amphigcnous, brown. Conidiophores 
sc:tosc, macroncmalous, mononcmatous, unbranched or branched with some 
sparsely or nodose setos.e bran..-:hes and 2 · 7-f as.cides of verticill ate .:on id iogenous 
cel ls. Conidia a.:cumul ating in white, slimy ma!'.O\, a llantoid, 14- 17 x 2.5-3.0 
J.un, hyaline, smoo th, with a filiform appendage at each end, 6-10 ~m ion~;. 

Sp!:cinwn i'Xalllitwd; IIKAZIL. l'lA l.l f, Qar:a.:ol , "ScrrJ J a., Co nfuWe.\": on 
clooaying h:al<c.~nf uni d<"lllificd pl.ml. C.nll . j.R. Rncha.O I.IV.2006. 11Ur:FS I05759. 
(StidcprcpJr.otiun). 

COMM I!NTS: ·1 he genus Dictyoclmetopsis was introduced br Arambarri & Cabello 
( 1990) fo r spe..:ies. o f l)i.;tyodweta, which produce entcrogenous, latero l, sessi le, 
lagcniform, cylindrical to subulatc, mostly discrete, sometimes integrated 
conidiogenous cel ls on se tifonn conid iophore~>. Twelve accepted species were 
treated in a taxonomical uc.:ount by Whitton l'l a\. (2000) and subsc:q uc:ntly 
anotherspecit'S \'l':lS added, D. bmsilirmsis M. Caldu.:h eta!. (Ca lduch et al. 2002) . 
J). polyset()Sa is si1nilar to IJ. gduytridwide.~ (Whitton et al. 2002) in .:onidial 
morpholOg)'• but differs in its setose con idiophores; the Iauer has sometimes 
setose branches that are pale brown to brown, span;e or nodose around the 
septa, <Jnd develop terminal conidiogeno us \.:ells. Conidiogeno us cells in D. 
,f./OII)'trichoides are po lyphialidk, mostly cylindrica l or lagcnifo rm , mostly 
rccumhent and brown, whereas IJ. poly.(etoS(f has acicular, .setose branches that 
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Hg,;. 1- l l.IJictyodu~~:top#.• ;:,.mytridmidet~(l:rom II UJ:J:SI0.)759). 7-9. GcncrJia~p«l ofbro~ndl\.>d 
sctifonn conidiophoM. 10-11 . Dttail of coni<liog~·nous crlls. 11. Conidia. 

Scalcisindiantdh)•bars. 

arc dark brown to black, verticillate at the upper part or the conidiophorcs, and 
remain sterile. 

Myro tltccimu compactum IC E Castalicda, Gusmiio, St;;hjgd /:!.: M. Stadler, 
anam . sp. nov. l:ig.<O IJ-20 

Mn;o HAN" •: MH 192172 

All omtribrrs Sj~ecklms MyrOih.rd r r/ilf.rrl m C011itlroma1is t:QnljO(IC/is, muCQiiS, alro•~rirlis 
ad ruquc tr is,ris, 2110 450 rfiam. ct hyploi$ mms,iloa/illl•~ (t)(lrt:fatis, gr!l$,.</.$ rus,<>Si$ wl 
110/N-rr ulrllis., lll•vbwm~<Q •viridi), 11f1i<ibu~ flllj'ii !Olrdi) oy/ drwrr/i), 5-l>fUt! (.w $i-i$. W nil/irr 
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bal-illifurmt'u, bnmm:o oli•·ar.:tl, tmiullultlrill, 7 8 x /.51""· itrrml$.$11 ni~:m vtl tllrQViritlis, 

f.t y.nol og~~ l.atin, rompaGtrun, reii:>rring to the OOnlj)JCt arrangcnK'ntJ of marginal 
h)•pha(' and conidiogo.'rlOus st ructurts ~o~•ithin the corlidiomata. 

Conidiomata on the natural ~ubstratum ~porodochia l , ~catte rcd, amphigenous. 
pulvinate, gelatinous, dark grl!en-brown to greenish black, 280-150 diam. 
Mycelium superficial and inunen::cd. Hyphae sl'ptatc, branched, 1.5- 2.5 fJffi, 

hyaline to subhyaline, smooth. Marginal hyphae septate, unbran.:hcd or 
branched, .:apitatc to d :~.v:~.t c at the apex, coarscl)' rugose or tubcr.:ulate, pale 
brown-green below, dark brown green at the apex, ve ry compactly grouped, 
encircling the r:on.idiomata, S-8 f.ini wide. Conidiophores macroncmatous, 
numerous, septate, tightly aggregated, 25- 33 X 2- 3 f.lln, subhyaline to pale 
green brown at the apex, smooth. Conidiogenous cells enterogenous, d iscrete, 
determinate, pcnidllate, unilocal, cylindrical to slight ly subulate, with an 
inconspicuous opening, slightly brown-green. ~mooth; forming aver)' compact 
turf. Conidia a.:cumulati ng in a black to darkish gre~·n, very gelatino us mass, 
holoblastic, baci lliform, asc ptate, dark olivaccous· brown, smoot h, 7- 8 x 1.5 
f.illl. Tclcomorph: unknown. 

Malrix: BRAZil., R1n111~ fANiiiKO, Rio d l' foanciro, "Pht;r C Lludio (',o.lulinho", IK"llr PJo 

do: A~tkar, r.:r n d ....:-.tying k:ll'n of unido:ntifM:d plant. C()ll. ...... M. St~higd and J, Guarro, 
12X.200l, (INIIWI' C02/63). IJOI.OTYPH: CJ!S 11 ·6584a. JSOTY PE: IIUHI:St20874 
(slidepro:paratiorr). 

Culture from the holotype: Colonies on corn meal agar 15-31 mm after 7 day~ 
al 25" C, iloccose, greeni~h gray. Reverse gray. Hyphae thick walled, septate, 
hya line, 1.5- 2.5 f.illl d iam, smoot h. Sporulation obtain~d aticr five da}'S, w nidis 
similar to those observed in vi11o. 

Cuhuresde:po~itr::d: CBS 11 1739. tMt 390539. 

CoMM f.NTS: ' I he genu~ Myrotl1ecium 'lOde: Fr. was treated in a taxonomic 
account by Tulloch ( 1972). The generic concept is broadly applied to ta.'i:a 
with sporodochial and synncmatous conidiomata with or wit hout marginal 
hyphae, most I}' hyaline setae, sometimes stained by th~ pigment present in the 
mucilaginous mass nf conidia . Conidiogcnouscclls arc arranged in most nfthe 
species on somewhat penidllatc conidiophores that fo rm a turf in the pul..,inatc 
conidiomata. M. compm.:tum can be compared with species that havcornameniCd 
marginal hyphae and non-sctose conidiomata, such as M. loll,f./istriatisporum 
Matsush. (Matsushima 1971), M. maso11ii M. C. Tulloch (Tu llo.:h 1972) and 
M. rellfmdii Escalona (Esca lona 1997). ll owcver. M. lollgi.(friari$porum has 
fusiform. longitudinally striate. conidia, 12- 16 x 3-1 1.1m; M. mflsouii has long. 
synnematal conidiomata and ellipsoid, subhyalim· to pale olivaceous con idia, 
1.5- 9.0 x 1.5- 2.5 1.1m; J\11. r~mmdii has symwnatous conidioma and cyli ndrical 
to oblong, ~ubhy·.1lin c to pale oliv::accous conidia, 7- 19 x 3- 6 .-m. 
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l:igs. 13·20, ,\tyralll«ium Wml>tUfum (Frum CBS li ·6S81r.~). 1). G~1wr.d iUj)O:.. l uf SJ>uruduo:h ia 
(SJ:M). 14· l l'i . M~~ ofooniclio1 and m<~rgi11o1l h)'f!hac{S!tM). 17. Detail ('If w:rrucnsc.- or tnlx-rculate 
nurgin.&l h!'Ph~ (SEM). 18· 19. Con idia production and tightly aggrt"gated couidiogenous ct'lls. 
20. C.onidia. Scale i~ indicl!ttd br bars. 
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RAPD patterns in three Arge ntine Coprotus species: 
a test case 

AltAC f. l.l MARC F.I.A R A M o s ' ,Oi t\ NA ANA D o KMf.T7. 1AN ', 

~·lA RiA EsT II ER R ,\NA J. I.I ' & I.AURA IN !is f ERRJlYRA: 

tlrt1Co!li@l1g.fc~"- "htr.tr r 
f . Dt•parlamt'IIIO de JJiotliwrsidnd y lJiologia Cxpo•rimmrnl 

1-<ICitflu, ftle Ciomd u$ 1-::w rtw; y Nulumi<S, liniwrsidwl cle Ruerws Air~ 
Cirulml U11iwrsi/(lria, 1428, Bue110S A in-s, Arg.:trtitm 

2. O..•p trr ftrrm•nto tl.• £ c:ofugitr, Gm.:um y Evoludcin 
Fflcuftllll tfc: Cio!rrcitJ.¢ £,,·tu Ms y N11l11r<11~. Ulliwrsidttd tit 8111t rms 1\ irc.-s 

Ciudml Ut~iwrsita riu, 11128, Hmmos A ir~-:<, Arg;mthrtr 

Abstr .. ct • 'I ht genus GoJ•mlrt$ co nsists of OOJl rophilous fungi in th~: /'yrollt'm!llt<C<:t•c. 

·H nK>uOSJlOric strnins were ntOr phologicaUy idt'ntifiOO as CcJim.Hr<j l.~o: rcm, C ,, ;...~,s_ 

.mJ C:. s.-xtltdmspurr. s. Using r.mdonJ ~ mplilil.J J)()l!'morphic D~A (RAI'D) to ~nit lt'k 

l\\'0 C lndt:U$, lh~ C t~i•..: r t.<, and tv.'O C ~lt:t:imsporo.s grographical gmu~. the: 
liU\hor:; ob taiucd J iugnostio: hauJ~ li.1r ;\pt.-.;i~ ft."«lj!Jli t i<.m, ,.,. timatcd I~'II IOr phi~nt 

lewis within Spt."(:ics, on<r l)•seo:l inttr ·Spccii$ rhcnct ic rdortiomhi~ . on1l compu""l the 

fi nd inK~ from the ll.o\l'D )tudy to tho~ from u Jlf<:lious iso:~:ymc stuJy. ' lite phcr~ram 

obi: a in«! fro n1 Nd 's genetic d istances matrix l•'.tS sintila r to the one prcviouJirobtaincd 
by iso:~:ymc markcn;. lklth matrio:o:s ~how ~lr.tirn grouping in to thn'\' defined du~te~ . 

co~ ch rcpteS('nting nnt t~f the thro'!C'! &p«.~s anaJ~·$00 , Tht dilfl'rCTI<'I' h<-tv."«n the 
similarity le•·d s :nnoog )\Wcits and thow ob~n·t..J in the isO't.)'n~~: ll;'[)()t' l ol ll;' o..Xl rnl"''"d 
and diS(;m ...,'11. The resuhs of I hi ~ ~ tudy ~trpporl the uw of RA PD markers u ~ a ri'liahlc 

tool .:omparabk to tr-Jditionilt lllUfJlholugkul and iSO't)'n te methods. 

Key v.·ords · A>t"Qm~ow, taxonomy 

Introduction 

The genus C".opmtus Korf ex Korf& Kimbr. includes coprophi lous dis.:omycetcs 
fungi , which belong to the Pyrom! l tlfl l llCt'i1t! Corda. f rom an ecological point 
of view, tlu.·sc fungi arc vcrr important since they have the ability to grow 
saprophytically on herbivore dung transform ing it into hu mus. 'I hey also have 
the ability to perform the biological dcgrnd:Hion of cellulose (Wicklow ct al. 
1980), which contributes to soil fertilization. 

Coprophilous fungi have a cosmopolitan distribution due lo the di spe~ ion 

of their spores by animals, wi nd and water, and also to th e fact that spores often 
adh ere to forage and arc usually transported over long distances. 
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Most of these fungi arc homothallic, probably originati ng as an adaptation to 
the subst rat e, whi.:h determ in es their sexual isolation ('Wi.:klow 198 1) . Sexual 
reproduction enables a~cospore dispersal by effective di ~harge meth od..;. 

Tradi tional charac terization of Coprotrts species is based on cytological and 
morphological characters (Kimbrough ct al. 1972). However, in many cases, 
the am.1\yses of these characters have led to uncertainties in the idcntifkation of 
some species, because they often overlap and some of them vary according to 
culture conditions. 

In an earlier study, Suoire-J; et al. (2006) performed an isozyme ana lysis in 
order to confirm pre" ious morphologi cal ident iric<.Jt ion of Coprotm• S"pi.'des 
and to detect int raspecific vouiability. In that st udy, the isozymcs showed scarce 
intrao;pc.:ific variability and confi rmed the prc,•ious identifi cation of the strai ns 
using morph ological characte rs, alth ough onl y few species·specific bands we re 
fount!. 

In o rder to obtain a g.reah:r number of diagnostic bands, \\')lidt could allow 
a bett er differentiation of the Coprotm spedes, new mole~u lar markers see m to 
be necessary. 

During the la.~t decade, molecular techniques ha\'e been wide\)' used a.o; 
alternative methods for t<.Jxonomic studies, providing importan t tools for species 
characterization (Madi.'an el a!. 1993). Amon~ thi.' wide varict)' o f techniques, 
the random amplified pol)•morphic DNA (RA ill)) (Wi ll iams et al. 1990) is a 
powerful tool for rapid detection of DNA polymorph isms am ong species. 

This method has also been successfully used in taxonomic and evolutiona r)' 
studies of fungi (Crowhurst ct al. !99 1, Aufauvre-Drown et al. !992, Khush 
et al. 1992, Mills ct al. 1992, Smith et al. !992, V3i llancourt & 1-Janau 1992, 
Jacobson et at. 1993, Yoon & Glawe 1993, Cooke ct al. 1996, Glicnke-Htanco et 
al. 2002, Frazzon eta\. 2002, Doh crt)' ct al. 2003). 

Individuals of th e genus Coprorus arc homothallic and produce clonal 
offspring (Rayner 1991), which li.>ads to low morphological and isoenzymatic 
\'::lriability. 

Taking in to account that a large nu mber of amplicons can be screened in 
a relatively short period, RAI'IJ is especially useful for the characte ri7.3tion of 
d ona l lineages and fo r establishing phenetic rclatiom:hips among species with 
scarce morphological differentiation (McDonald 199i). 

'I his study repro..-scnts the first report on R.A PD markers able to dilfercnti ate 
three spcdcs of the gc11us Ct>prorm. We applied RAP D technique with the 
purpose of i) estimating l<:vcls of polymorphism within species. ii) obtai ning 
diagn ost ic bands fo r species recognition, iii) analyzing the phenetic relationships 
among s-pecies and iv) comparing ami contrasting the fi ndings of the RAPD 
study to that of a previous isozyme study. 



Materials and methods 

Isola tion a nd maintenan<e of monospork strains 
Ma.tlli'C:l.potbecia ofCoprolttS lttrtells{Cooke & W. Phillips) Kimbr. et al. and Coprolll s 

niv.:tt.( (l:u.:kd) Kimhr. el al. {Kimbrough et ~· 1. 1972). and CoJifulu,( i.:.>:tL.:y;im .(JIIIflt :' 

{I~ Crouan & I I. Crouan) Kimbr. & Korf {Kimbrough & Korf 1967) were obtained by 
placing cow and hor~ dung from difrcrcnt gcogr.aphka l location~ in P.:tri dishc:-o with 
a la)'Ct uf li lkt paper. l he isolation and maintenance ol monosporic str.ains followed 
the procedure indicated by Su3.rc7. ct al. (2006). Forty-four monosporic !'trains, from 
each gcogr.1phkallocatinn were oht:~i ned ('J;.ble 1). All strnins were dcpusitcd in the 
Herbarium and Culture Collection of the Department of Biodivcrsit)'. Facult)' of Natural 
& E x:•cl Sciences, Uni\·ersity o i Rucnus Aires (B1\FC). 

Table I. I .is\ of str.tins with their gcogruphiClllloollinn·. sul-s.trJ.h:, and Ht\FC num~r. 

COJIIIOJIIILA CT&IIJ COI'IIOTW 1>'11'1'1/S 

1~,\1 Agronomf3o cow .tung 8?4 ni¥El ~h!• F.n.tcnad-1 oowd 11ng '"' Ag.ronum!.o oow Jung "" B..hl.oEnwnul. oowdun11 
l~,;,\3 ;\gronomf~ row dung 1937 lbhfa En!oed:l.dl C(Jwdung 1957 

~A1 Agrunomfll row llu!J!ii nw&l &~EnKM<b oowduns ISIS!! 
lu,\S Agrunom f~ row dung 1939 lbhfa F.n"'n~ row dung 1959 

l~A6 Agnlnomfa row dung 19-tO ni.Cl Cam~n~ row dung ,,., 
~,AI(t Agronomfa cow dung ni.-<:J Cam~n• oow d11ng 
~I) Agrun11n1fll cow dung ''"" CMIII\an~ row dung "" ~;;,\1 ~ Agronoml~ row du ng Cam pan~ oowd 11ng 

VLllJ LLijpiL<> row Ju l\j! t:hubd lx>I'*'Junjl Uni\'cuiuria 

b.-:IJ VLI IJ I.~~t:mo cow du ng Ciud~ ho:>r.scdung 
Uniwniuri~ 

"'"' VLIU Lupno rowllulll! m••Uo t:iw:bd 
honor dull$ tln i•-.:uilu;, 

1...:1.6 \'il ll. l.upno row dung 194? Ciud~ 
hone: dung Uniwniu ria 

COI'.IIOf iiSU!J/IIlCI._.ti'O.IIt;$ n••·Uii 
t:i...hd 

hoTKdung 
Unh~uitaria 

.'e.G I t-'u<iipnto .:ow dung lbh!~ cnon oowdung 

soG2 Lo'Gipntc-s <awdung 1173 n,vn-o l»h!-l Cr»i OOWdllng 1970 
i.(u (;ipnle;• .:ow dung "" R.ah!a Craft cow dung 

"""' LotGipnm <OW dung ""' "'"8-C-4 &h!-l Cr»i OOWdllng 

.'IO.G7 l.o•(;ipnlo rowdoog \';ltal.u@OO oowdung 

snlil <:iudld horwdung 19Sl ""'1..' Vil!.&l.llg:lno .:ow dung 1 97~ \.."ni•-.-n.iurla 

...,,.uz CiuJad 
hur.cdung DLV I.1I V.ll.ll.~~@¥~0 oowdun3 Uru1'tniUrl<> 

sc~l'4 
CluJad 

hors~:dung 19~ novL5 Vitl.ll.ug~o row dung 1976 Un..-rrllltatla 

...,,.u5 CiuJad hoCK dung 
t:nL•YO.it~rl~ 

' !MiliA CII.APT': ViU. La o'Lnf!CMIII" ~n~quCn rruvma, HAn!.- £ssFI'ADA. Ticrr:~ dd Fwgu proV1rn:e; 
C.u i!'ASA; lllleoo$ Aires pnwin«; !.a~ (.itC A~Tt.S: Ct\!dob.l pnl¥li1Ct. Agronoml;a. CiudJd IJnh-n.tot:ml 
~d ViU.J l.ug~no ut' di tltrmt lo;:~tion~ in ~IWI\O:I Airnrity 
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ldentifl<ation of species 
'I hechar.tcters u~d to i(kntif)• thcCOf1rOlU$Specieswere the same used hy Kimbrough 

et al. ( 1972). Other characte1·s like the distribution and ap1>earance of apothccia in )lf 

medium (yeast c:xtrnct, 3 g; ;agllr 18 g: dist illed w;atc:r. 1000 ml; a slice tlf f1\ter p;~pcr) 
(Ranalli & l:orrhiassin 1974) and the germination of ascospores in 1\J\ medium 
(Bacto agar. 20g; distilled water. 1000 ml) were also used. Studies of spore germination 
and a~oca rp dc:vd opmcnt '"crc pcrformcd am AA plates and in PP mcdiu m platcs 
respcctiwly. The latter were incubated at 23 "C undercontim1ous light. 

DNA extraction 
'I he ffi)"Cdium w·.as obt:tincd using the Su:irc1. cl al. (2006) procedure and ground to 

po1,·der in liquid nitrogen using a sterile pcstk. Genomic DNA w·o~s extracted from the 
mp:dium according to the: method of Dcllaporta eta\. (1983). 

DNA concentr.1tion was cstimatc:d by comparing c:k"Ctrophorc:tic patterns on 0.8 
% agarosc (in h: TAF. bulfcr) gels wi th :'ltandard DNA marker sets (phage .\) double 
d igested with I:CoRI and I lind! II. 

Polymerase chain reaction 
PCR 1v-.as carried out in 50 ttl linal \'olumc using -10·60 ng of genomic DNA, 5 ttl 

dNTI' mix ( 100 11M). 6 )tl MgCL, (25 mM) 10 )tl primer (3 nglf il ), 5pl lOx T:tq DNA 
polymerase bufrer ( IOmM tris· HCI. pH 9 at,25 OC, 50 m M KCI, 0.1 % Triton X· IOO) and 
0.5ftl of'lat( DNA polymer.ase (Promc~;p) (0.5 un its/pi). 'Jhe mi~:ture w:as; amplifietl in 
a thermal q·der ("ICchnc Gene l!). ' the thermal cycler h"as programme'! for one cycle 
of91 *C for6min ., •15 cydesof94 "C for I min., 36"C for I min. and 7:! °C for2 min., 
followed b)' a linal extension step of 72 °C for 6 min. 

Tl.,r() PCR ampli fications per indi,•idual were carried out to ensure repeatability 
of banding p;•tterns. 'I he u~ual c:aution needed to pn:vent contamination of PCR 
experiments with previously ;unplificd fragments was considered. In particular, prt:: 
and post -ampl ificat ion procedures were sepamtcd omd fresh aliquots of rc:agcnt li were 
used ior each experiment who:-re,·er po$Siblc. To test the relinbility of PCR products. 
SC\'eral controls were routinely used: o ne: without primer, a se<:ond one without Taq 
DNt\ pol)•mera.'ll.', and the third wit h no genomic DNA. No amplification occurred in 
ally of these .:o.urols. 

Twc:nty arhi trary prime:.-:; (Promc:g<a, series A and H) were.: screenc:d for suitabili ty in 
a small number of individuals. Only those primers that produced dear RAJlD bands 
for all of the funga l isolates and in addit io n resulted the most informali\'C to dct<."Ct 
polrmorphisms wc:re chosen. ' lhesc primers were: AOI (5'CCC AAG GTC CJ'), A02 
(S'GGT GCG GGA A3 ' ), A IO(S ' ACG GCG TAT G3 ' ), 808 (5'TC;\ CCA CGG T3 ' ), 
1109 (5'ATG GCI' CAG C3') and IH O (S ' C:\G GCA CrA G3 ' ). 'I he K5 band~ that 
appeared consistently in all expcrimeJltS were used in the stud)'· 

DNA fragment analysis 
lhc amplilic:tti1m products were rc~oh·ed cHI 1.-1% agawsc gels stained '"ilh F.tBr 

(0.5!tg/ml). Fr."lgmenls were obser\'ed and photogrJphcd on a UV tnnsilluminator (JI2 
nm). 



Stat istical me thods 
'I he nineg,..ographical gmup~of~tra i ns of C. It1ctm.( (lacA and lad .). C. r~ivo!ll.f(nivU, 

nivC, nivBC. 11h·L ould nivE) and C. uxtli:dmspl)/'11$ (scxG a11d scxU) were considered 
a!' opcr.1liH: hu;unomic units (OTUs), hcc;1uSo: no RAPD pattc r11 varia tion was. dch:ctcd 
among monosporic strains of the ~'\me geographic location. 

RA PD bands were ~orcd as presence ( I) or absence (0). TI1e matrix data "'''$ used 
to esti mate Nci:'i (1978) genetic <listance. Calculations wen: made u!'i ng the Rt\PD 
prog111ms by Black IV ( 1996). A phenogram was obtained from Nci's distancc matrix by 
the UPGMA method u~ingthc progmm STATIST!t:A (vcr. 6.0) (Stalsort, lnc. 2001). 'I he 
reliability of its branches 1vasevaluated by the analysis of conscnsu.~ of 100 trees obtai ned 
from 100 bootstr.1pped pscudoreplicates of the original data matrix. Bootstr.1pping was 
pc.-rformed using Black IV ( 1996) programs, and the consensus analysis was done with 
the PHYLIP program (r-elscnstcin 1993). ll1c approach used to estimate the b-els of 
polymorphism for each species \'>';\$ the pen:cnlage of polymorphic loci (11 - N" of 
polymorphic loci/ N" of loci analyzed). 

Results 

RAPO genetic variabili ty 

1lu• analysis of six prime rs yielded a to tal o f 9 1 bands. Only 85 o f these 

bands we re variable and usefuJ for comparison a~non~ spcdes: and we re used 

in this study. f igure:" I and 2 show RAPD patterns o btained with pr imers A02 

and U09. 

A02 

l:igure I. AniJllificatiM produCt$ gtr)('r.l!t'd with primer :\02 in Cuprolcu $pt'(its. Lac~ I. La cnbda 
I)NA dii,>es!ed with I:CoRI / llindl11 us(.J a~ molecular weigh! marker. l~l'lt':S J·8: St.nins of 
C ,.;,..,"~ Lanrs 9·1S: S1rains ol C >t:.'(tln:irtUf"'"m; lanes 16·20: Strains ol C ltlf'l<'ll:>. 
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809 

12 34 S6 78 910111213 14 1S16 17181920 

Figur<' 2. ll tnplifKation produCI$ S<' ll<'l"ill~l ,.,.ilh pdmtr 809 in Cup wild SJ~'Ci<'S. l ant 1: Lambda 
I>Nl\ digcs1~ wilh liroRIIIIiodlll used as mok-culur '"ciJ.:ht marl;cr: Lanes 2: -7: Strain) ol 
C ni~-cltc: lane.~ 8- 14: Strains (J(C .c.:.wln:i~tL<pom.•: I .arK'S IS-20: Strains nf C /c..:kM. 

A lit h~ tipeciet" were chaructcrisl.'d by band ..:ombinalions. Twenty-six bands 
provided a reliable tool for the identification o f the spede:-: studied in this paper 
(Tahlc2). Bando; A02-2, A02-'\, A02- 11. BOS- 1, K09-2, K09-6 ' , B09- 11. BI O- I I, 
UI 0- 12 and Ul0- 1'\ were present in all the strain:-: o fC. lacteus and absent in G . 
.,;,,eus and C. sexdecimsporm•. Band-. J\02- 11\, A02- 17, A 10-2, A 10-9, 1\ 10- 10. 
809-4, B09-6, BI 0-4, BI0-9 and BI0- 10 were observeJ in stmins of C. uiwus 

and absent in C. lclt' feus and C. St!Xdt!dmspoms. Bands :\2-13, A02-18, :\02- 19, 
A 10-5, A I0- 11 and 1108-3 were prc:-:cnt in C. sexdt!cinaporus and ab:-:ent in C. 
lt~etew: and C. n i l' t!IIS. 

Genet ic var iability within species, measured in terms of percentage of 
polymorphic l<Ki was low, being C. sexdedmsJwrM (P = 25%) and C. 11ivem (P 
= 17 %) the most variable species, and C. h~eteuJ the least variable (I• = 11%). 

Gene tic dista nce and cluster ana lysis 

RAPD patterns of strains of each geograph ical group within species were 
almost identical for C. lttcl t!US and C. uiwus. Th is was reflected in th (• low 
genetic distances amo ng geographica l groups within each species (D = 0.03 
beth•ecn C. lt~.:rem geographk groups and D = 0.02-0.03 between C. 11ivem 

geographic groups). In contra~t . C. sl:!xdecimspom.~ showed the highest genetic 
distance (D = 0.4) among geographkal groups (Table 3). 

Ge netic dista nces among species Wl.'rt:: high (D "' 0.68 between C. lttcteus 
and C. $exdecimsporus and D= 0.75 between C. niveus and the cluster fo rmed 
by C. lacuus and C. 11iwm). '!he phenograrn obtained by means of UPGM;\ 



Tablo: 2. Distribution of RAI'O s.pcrics-spccific bands in Coprotll$ using primer$ (A02. 
r\ 10. BS, B9. 810) ;u ; ru.j;:; nine gcogr.1phk al gmup~ (OTU~) . 

nund.~ 

A02 2 
A024 
AOl · l l 

AOO 13 
AOl- 14 

A02·17 
A()l Iii 

A02-19 

.,. .. 
""' .. .., .,.., 
0096 .,.,. 
""'" &10 ~ 
P.\G-9 
S!0-10 
SI0\1 
RI0-12 

C. LJU.'TIIUS j C.SHXOI>C. j 

lacl ! s~x<.; st)(U I nivU 

l ' 

[ 

' I - p~5m.X · - ..b5C'IIC< 

r'livC niv BC 

Table 3. Nd ' s gcr'lctic distance!' b<:twccn gcogrnphical groups. 

lad . 0.00 

hKA 0.03 0.00 

~)!.(; 0.63 0.62 0.00 

S<:c:U 0.711 0.73 M O 0.00 

ni\'U 0.73 0.72 O.M 0.78 0.00 

ni\•E o.n 0.74 OA2 o.n 0.02 0.00 

nh·C OJI2 O.RO M 7 OM 0.02 0.02 0.00 

ni\•1. O.i8 0.75 0.6J 0.78 0.02 0.01 O.Ot 

nh·BC 0.79 o.n 0.65 0.79 O.Ql 0.01 O.ot 

r'li\'l 

I 

] 

, I 

0.00 

0.00 0.00 

method (Figure 3) show~d that all thl' strains were grouped into three ddincd 
dusters, whi.::h represented the three spe.:il'S ana!rsed. 

' lhese duster~ were highlr supported by the analysis of consensu.~ <>f 100 
tree: obtained from 100 bootstrapped pscudorepli\:ates of the original data 
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~c ~============~--------J s..u f-
.;,·u 

ah"C 4 lot 
•h·BC if-"'------------------------' 
nl•·•: ,P 

U 1.1 0.2 OJ OA 

Nd's po:~k~ 

l:igure. ).. UI'GMA tree $howinlt relatiomhip~ ...,( Copru1us $pedes 1.111 the basis l)f :-ki"s gcnctk 
dis lalla' C3o limal<•d fn•m R.\PU luc:·i. ~\umber n•-.:>r branches n.•pn.....;('IIIS bouiSirur liu each node. 

matrix. The two dusters involving C.laclc!u~· and C. 11iv.:us gcogmphi ca l groups 
showed 100% boolst rap support and the lhird duster of C. sexdecimsporus 

geographical groups showed a val ue o f72 % (Hgure 3). 

Discussion 

In a previous isozyme study, SuMe1.et at. (2006) observed low isozrme variability 
within spe.:iesof the genus CHprotus by sludying eleven isozyme systems. In this 
paper a high number of I{A I'D band.~ were :mal)•sed, which con firmed earlier 
res ult :-;. The h igh intraspecific homogeneity detecled b)' biochemical (Smirc1. 
el al. 2006) ami RAPDs markers could be related to the fact that Cvprotu f is 
homothallk and produces d onal offspring (Rnyner 1991). Anderson c t al. 
( 1992) s tated that fungi have a wide array of reproductive strategies, whkh have 
an impact on their genetic variabi lity. ' lhereforc, measure of genetic diversity 
could be a potential indi cato r of the relative ab undance of sexual and asexual 
rcprodu.: lion (Chen & lvlcDonald 1996). Whil.:: high genetic variability was 
di.'s.:ribed for fungal species with sexual rcprodu..:.tion (Wang ct al. 1997), low 
genetic polymorphism wa.<; found in spc.::ics with a.<;cxual reproductio n (l':ciglcr 
ct:.tl. 1995). 

In non -out crossing type (homothallic)ofa h01ploid organism, polymorphism 
couiJ be the consequence of d ifrerent evolutionary forces. Mut atio n and 



natural selection could lead to genetic divergence and therefore increase 
genetic variability level~ in the homothallic (non·out cros..<Jing populatiom). In 
Coprotus species, RAI'D pattern~ of strains of the same geographical groups 
\\'Crc almost identical, which could support the hypothesis that time was not 
enough to allow difrerentiation. 

Another i111cresting result is that RAPD te.:hnique provided rv.-enty-six 
RAPD band" that were useful to recogni se the species. 'I his result contrasts 
with previous isoi'.yme studies (Su:ire1. ct al. 2006). where AI.P was the only 
system that showed a diagnostk dcctromorph for each species. Nlorcover, 
RAPD have a better ability to difrerentiate :;pecies than isozymcs because they 
allow an exten~ivc rando m sampli ng of the genoma pr<widing a great number 
of DNA markers and therefore a high er number of species specific markers. 

The difference between isozyme and RAPD markers was also reflected in the 
phenogro~ms that represent phenetic relationships among spe..:ics. Although in 
both phcnograms all str-Ji ns of the same spcdes are groupctl into three f.!dincd 
dusters, some di~agreements ;.:an be obse rved. While the phenogrom obtained 
from isozymesdata.,.ets (Suirezet al. 2006) showed a higher association between 
C. uivem and C. ftlcl em species, which is consistenl with lh c morphologic 
simi larity, in lhe present RAPD tree C. fa cteus and C. sexJccimsporus are 
joined in a dusler, which is linked to C. 11iveus. '!his disagreement mi ghl be 
related to the different nalure oft h c~e markers. RAI>!Js arc usually considered 
nculrol markers withou t known physiological function. \.,.hercas an adaplative 
significance o f isozyml' and morphological characters can not be ruled out 
because they arc exposed to seh~ctive pn:-ssure. 

Previous isoenzymatic studies (Suarez ct al. 2006) showed a low intraspecific 
variahilil)' and ,;harocterized the (.i)prorm spedes by some isoenzymatic band;;. 
In this paper, RAPI) lechnique bolh effectively differentiated three Coprotus 
species by provil.!ing a greater number of species specific bands and confirmed 
the low isoenzymatic in trJspcciJic variabili ty. 

'Jhis technique may therefore be considered a powerful and reliable 
taxon omic tool to add to traditional morphological and isozyme analytical 
methods. 
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Alternaria roseogrisea, a new species from achenes 
of Helianthus annuus (sunflower) 

RODNEY G. R OBERTS 

mberts@l/ rl.!lr.<..m,ltl.gtw 
IJSIJA , A RS, Tree fruit Ro!Uarclr l .ulm rm11ry 

110<1 N. IV<'sl<'m 1\w., \V<'IIntchu, 1\'l\ 98801 

:\bstra~ l - ,-\11.-rmuw WS«Jii,flktl 11".1~ isolato:d from the adu;nes of H.-limlllru$ atrtru/1$ 

d uring stucli e!S cnnduCIM in 19S3·85 11"1 d(')(unlt'nl lh(' d il'l'r$il}' ()(fungi nccurring in 

)unllOI"ow *ed~ and tho.> ]l<mibk> role thl'!.e fungi pia~· in lk>gradation of oilseed quality. 
II. rru..."'Sris._w Wa) rl'portt-d ll~ ",\ /t.:nlllria sp. r in rhi ~ early srudy h<-cau."l' lh{'rC 
were nu publ i)l~d de$1;rijlli on~ in ,\ ll .. rtwrit~ hJ a.:cumntod.ltc il. ~t ddkicncy thatlws 
pcr'l'i ~tC\1 . More r«<:n\1~·. clu~rcr anai~'3CS <>f comhincd R,\PO, RAMS (microsatcllitc) 
and AFLI' fin~rprin ts support the placen1ent of A. fOHV81-ik•l ,,·ithin the A. i.if«Jvdu 
spocics-group scmu Simmon~ 1111\1 its segregation from other membc~ oft hi~ group. A. 
rosc(~riscrl is known only from high·qoalit r o il · t)'llt: .sunflo""tr ~«d. ond is reroguiztd 
b)• the Jtr.l)'ish· pink cok1r of mamre rolonil's un 6% NaCI· tum<J to juice ag.;~ r und the 
striking appcar.mct" of the.· \'ery small , often une ur two-ccUcJ coniJiii St"t:>a ro~ti:d by 
se<:ondary ( Onidiophores that a n be nun}' time~ the !c:ngth nfand 1K'arl)' a~ ,,·ilk as 

theconidiathemsel1~s . 

Kcy ~onmJs hyphum~ctes.~>porubtion pattern. Alfanadu inf« Juria 

Introduct ion 

During studies o f fungi oc.: urring in the achcncs of llefitmtlms lmmJrL" 1.. 
in 1983· 85, om unusual 1\/l.:nwrill was n:gularly iso lated from samples of 
high· quality oilseed· type sunilower achenes that originated from the upper 
Midwestern U.S.A. An expert opinion on the identity of th is fungus was sought 
from Dr. E. G. Simmons, who indicated it was representative of an undescribed 
taxon among a group of undescribed taxa lhat were 1\/terullri(l anamorphs of 
Pleospora (personal communication). Barr & Simmons subsequently di.'scrib!!d 
Lewia M.E. Barr & t.G. Simmons to accommodat~ thos~ Plt?ospom sp~d~s 
with srnall ascomata and ascosporcs and (where known) Alt.mmria anamorphs 
(Simmons. 1986b). Now. some 21 years later, description oft hi :-: interest ing and 
unusual fungus resolves a lingering deficiency in our knowledge of 1\ ltemarifl 
species from Hclirmllws. 
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Materia ls and methods 

Conditions of isolation, culture and observation 
During 1983-85, isolates of A. m.~eogrisefl we re obtained with case and 

regularity from samples of Gr.1dcs No. I and No. 2 su nflower seeds that 
originated in the upper Midwestern U.S., which were provided by the U.S. 
Department of Agriculture, federa l Gr.1in Inspection Service. Sun llower 
achencs were surface dis infested and plated onto 6% sodium chloride-tomato 
juice agar (" rJ) as described previous!)' (Roberts et al. 1986). l{epresentative 
isolates we re preserved a:.; l)•ophilizcd conidial su:o:pcnsions held at -20 C. The 
media, methods and conditions for growth and observation of Altt'maria follow 
those deS\:ribed in pages 136-137 in Simmons & Robe rts (1993). 'lhrec isolates, 
RG R 85.0034, RG R 85.0035 and RGR 85.0036, were revived onto potat o carrot 
agar (PCA, Simmons & Roberts, 1993) and incubated under standardiud 
conditi ons for A lfml(lria (25 C under .:ool white fluorescent lighting, 8 hr/ 16 
hr of light/dark, Simmons & Robl.'rls, 1993) until growth reached the edges of 
thl.' plates and sporulation was e\'idenl. Cultures were examined at SOx usi ng 
a stereoscopic micro:o:;cope to as..~es.<> the pattern of sporulat ion, then double­
stick tape was pressed onto the colon}' surface and then mounted spore side up 
in several drops of lactic acid on a micro:o:;cope slide for observation at higher 
magnilicat ions. Microscopic morpholo~;;y was recorded digitally using a Zeiss 
Axio.:am MrSa .:amcra and a Zeiss A:<ioplan micros.:opc. Color references 
in the taxonomic dc:o:;cript ions arc to the ..:o rrcsponding color plates in the 
Methuen ll andhook of Colour (Korncrup & \Va.nschcr, \989). 

Molecular analysis 
Cultures were srown and DNA prepared for analysis bythe methods reported 

previously (Roberts et al. 2000 and Roberts, 2007). ;vl c t hocl~ and conditions for 
an:aly:;is of ItA PD. RAMS and A FJ .P fingerpr ints followed Roberts et al. (2000) 
and Roberts (2007), to which the reader is refe rred for details. 

Taxonomic Description 

Alternaria roseogrisea It G. Roberts sp. nov. 
Mvt:oBM~" MH 51 t 161 

t:tynL: wu.-t•·pink: ... . ~rikft·gr·•r 

E..:<Jtll"m ill llJ:ilwPt."J\tlao"iJ!I /1. Cdu11it1 trmJIVIetli<i !<J•Icrm;u60 mmtlwm, itl<iiM />imt 

t»II€CIIIriu ::ouata, Cct1trum r(J/()tlia.-; atmgriS<! IO m, gmtwlo$1m1, $(10"'fll li()rl<' okt~<i$$ima; 

aw 1 J...-t •i•ll<'rtmroJom"toe gri~rMi~ Hnrll<ltlltritJrfimin•lo>t•rirt }/rulumlll!•;: <fH/1111 I 
m m t'riJ$$(1.. CtmitlinplllKa primnrin pkrm"''ll<' flllcmlia <.¥ l•ypiU1 anii.c, ~olilil ria, 25 210 

x •l -'1.8 Jim, plrrlllnlpt< r"ll ftU.UU,J,:<IIi(/1/atu. Ctmittittslobil$ft vrl Sllbcylimlr i<u, wlilflritl V<l 

( tlftrmlatn, •1.8 38.'1 :< .i. 2 /8.i I""· ill wl~ll i$ p!<mlnf'"lntmln. U m idin miuirnt~ t:. lobom. 

l'></IIOIIIIV<f l -2 /rUII}\~"K J.<fllliiii; CcmitJUI ) IO Jx)ili•u/rim l>frrmntfll.-traliJ.<}'Itllti, Qmit/iu 

m.tu·imn rllip.wid.·a wl allflyrifm m ilm5. 5( 7) lmn.<v.-n c: s.·plala rl "'-'Piis /m,.gitllliilmlilms 
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Fi~J . Cunid i:a u fA.r~rise11fromi'CA. &r • SQjm• 

y.-/ oblilp<is munrrisvariulibus. Omitlioplwm s«rmdaria rxrmpon:ronitliurumi•J>kl•libus 
wllnt.;>m/ibu!, 3.2 160x 3.6 9.8JIIn, .<Mpt tzpiu amplifkal().. C:orprurot~idiM••m la.cw: wl 
Jmurlulum,,;,•rJI<'Wnllcmmn. 

Desc ription from cullurc1> grown on PCA for 7 day1> at25 C and 21% rclati\'C 
humidity. Colonies about 60 mm diam., fainl ly and concentrically zonate. 
Sporulation most dense in center of colony, wh ich is granular in appearance, 
centrally dark gray ( I H ) to grayish green ( IU1) at the ouler portions of 
!he .:::olony. l)rimary conidiophore~ arc 25-210 x '1 --1.8 ~m , mononcmatou~ . 

frequently branched, geniculate, developing predominantly as latc r.1l br.IJH:hcs 
from funic ulose aerial hypha! clements that fonn a low turf Jess than I mm 
tall Conidia globose to subcylindricul, solitary to catenulate, psc udorostr.stc 
when ca tenulate, '1.8-38.'1 x 3.2-18.7 ~m. Spore bodies arc smooth to punctate, 
frequently verrucose. 'J he smallest con idia arc globose and aseptale or with 1-2 
transverse septa. Subcylindrical conidia arc predominantly transversely septate. 
The largest conidia are dlipsoid to obp)'riform, with up to S(-7) tr.1nsversc 
st'pla ami variable numbers oflongit udjnal St'pl<l and oblique st·pta. St'COndary 
.:onidiophorcs dc\•dop apical!)' or latcrolly from conidium bodies, 3.2-160 x 
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3.6-9.8 ~m, frequently with an enlaq;ed apex, especially when produced from 
globose conidia. When grown on TJ for 7 d:lys, colonies 3re low, plane to fa inlly 
suk3t e, with indist inct concentric zon:ltion pre:o:e nt in older portions but 3bscnt 
from are3s of rc.:cn t growth. Colonies of A mseogri::ea RGK 85.0036 on TJ arc 
ca 59 mm diam, and th e dull red (1083, outer colony) to grayish brown (101:3, 
inner colony) color of the colony is the ' haractcr for which the s-pecies is named 
and the reason for prior reference to A. roseogrisea as the "pink" Altenmrin 
(Roberts et al. \986). 

' I~'JM' (ho lol)l"'l: 11111 878240: (dried culture prerurationcx RGR 85.0036. isol. Roherts 

from an a~;h~: n~: o( oii·IYI'"' Ho:liatlllms ammus, Athcnt;. GA. 1984: u rigin uf a~;hcllt'S 
from U.S. IJ<:p<~rtment of ;\gricuhure, Feder~ I ( iro1in lns~Ciion Scn i ct:. North Dakota, 
USA. Ex-typtculturedetiOsited ~ t Omtro~a lburtau \"oor Schimmdculturt.s, Ut recht , 'I he 
1\"Nh<':rlands 3~ CBS 12192 1. 

Discussion 

Roberts ct al. ( 1986) rt'ported a rdativc frequency of isolat ion of0.0 12 fo r A. 
mseogrisen (as Altemari11 sp. 2, "pink") from more th3n 28.000 oilseed-type 
:mnflower achenes assayed. Assays of confectioner}•- type sunflower a.::hcnes 
during and after development in experimental plots in Georgia did not yield 
any isolates of A. roscogrisect. It may be in ferred from this adm itlt>dly limited 
sampling I hat the distribution of A. roseogrisea is lim ited to sunflowe r product ion 
areas in the upper 1\ol idwcstern U.S., but it would likcl)' also be encountered 
in other temperate sunilowcr production areas (mostly between 45° and 50° 
N latitudes). The occurrence of A. lt elitmrlti~tjicien.~ E.G. Si mmons ct a\. in 
sunHower achencs from production areas in the U.S. and Europe supports th is 
conjectuf( (Simmons, I986a). A. roseogrisea is not known to be associated wit h 
any di:o:easc symptom of sunllower, and was assod3tcd h)• Roberts et a!. (1986) 
with higher-<Juality seed samples (low free fa tty acid..; and high germination 
percentages). 

In Rob~rts (2007, Fig. 1), the dendrogram r~prese nt a tion of a <.:ombined 
duster analysis of RAPD, RAMS and AJ:u > finge rprints of Alfemaritt st rains 
belonging in the A. iufectoria species-group (Sim mons & Roberts, 1993) 
showed the ex-type isolate of A. iu,;omplexa F~G. Simmons clustered wit h isolate 
RGR 85.0034 of A. roscogri$e(l (as Altemari(t sp. from I Teliautlrm (mmms). The 
<.:t"ntral d uster in Fig. 1 contains three isolatt·s of 1\. arbusri E.G. Simmons 
including the ex· type isolate, three isolates of A. roscogrisett including the ex· 
type isol3te, :lnd the A. iu.:omplexa isolate. All three spccics3re resolved within 
this central d uster save A. iucomplex(l, although incl usion of additional isolate:-: 
of incomple:m in the analysis might reasonably be expec ted to pull RGR 96.00 13 
into an 'incomplexa' cluste r. A similar situation was noted and discussed by 
Roberts et ~tl. (2000), who presented a duster analysis of a subset (28 isolates, 
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!=ig. 1) of the 260 isolates used (Fig. 3). In the analysis of the 28-isolate subset, 
A. arlmsti clustered with A. gaiseu but when analy-1.ed among all 260 isolates, 
which contained additional repr~cntativc isolates. A. mbusti and A. gaiseu 
Nagano were fully resolved. Roberts eta!. {2000) therefo re cautioned against ..... 
infl'rrin,!; relationships between strains from RAPD fragment patterns because 
the topologies of the dendrograms from duster 3Jlalyses arc influenced by the 
number of isolate:>: and the representation wit hin the group~ Given that the 
present analysis is also a clu.~ter analysis of a relatively small data set (e.g., a 
sing!'-' isolate for A illf.:omplextl), a similar caution applies hcn.'.lt is unfortunate 
that addit ional isolates of A. iucomJII~xa were not available for analysis. 

' lhe author considers the ind usion of A. iu~omplexa in a d uster of A. 
m.{eagrisea isolates to be an artifact of sample size for reasons stated. i\ ssuch, thc 
current results do not qualify th e conclusion that A. roseogrise(l is re<ogni'1.abl)' 
distinct from other members of t he A. iufcclorhl species-group or the hundreds 
of isolates from all species-groups that have been studied over the years, <Jnd 
no pracl'itioner wilh aa:ess to authenti.:ated .::ultures of A. m.(e()gri.~ea and A. 
i111.:ompl<!xa would have difll..: ulty disl'inguishing between them. ·I hat A. ar/msti, 
A. roseogri.~ea and A. i11complexa would du...;tcr together i)<: neither illogical nor 
problematic, as thc:y arc all rcprescntativt.~ oft h.: 1\. infcdori(l species-group. A. 
roseogrise(l and A. iucompl~xa both produce a high percentage of spores that arc 
relat ively small for th e genus and other members of the A. infectoria species­
group: the smallest of the conidia typicall}' ex hibit 0-3 transverse ~pta and 
typically lack longitudinal septa. Similarly, although conidia o f A. (lr/JII.(fi arc 
larger and morc robust than conidia o f either 1\. iu~.wnpl~xa or 1\. rost'ogrisea, 
the pancrn of relatively unbranched sporulation is among the simplest 
en..:ountercd in the A. ;,ifec::toria species-group. A. incmnplexa differs fro m A. 
m.(eogri.(i!{l in several characters (Simmons 1996) , including larg.:r and more 
ellipsoidal conidia and dc"clopment of primary conidiophorcs from surface or 
subsurface hypha! ell'mcnts versus aerial dements in A. roscogrisea. 
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A new bluing species of Psilocybe 
(Basidiomycota, Agarico/es, Strophariaceae) 

-the first record of section Stuntzii for Mexico 

GAsT6N GuzMAN', LAURA GuzMAN ~Dit.vALos', FLORENCIA RAM iREZ· 

Gut i.I.I1N '& 1\'IAitiA DE l. REI' UC.IO SAN C: IlllZ· JAc:oME' 
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lr:slillllCido!Ewlogiu 
Ajutrtmlt• Pos/a/ 63, XullrJHI 91000, Ak~:iro 

J/gllztiiiiii@CIICba.lllfJ:.IIIX 

Ottp•rrlimuwltl tl~ Rr)l•flliCil y 7.m,fogilr, U11iwrsitl11d dt! Gwtti•J/ttjtlffl 
llpartadfll1t1slal1· 139, ZaJIOfUm, /tdisco45101. r\-fe:dco 

Abs1rac1 - f".tililcyhe mnUiimlllli.• is dc.s..:ribcd a.s a new .s pe<:iC.\ from lin Nk·~ 
~ubtrqrkal forr)l in thl' Wdh:rn n10un to,~in~ of tho: lllllt' ofl;llbco, Mdiro. lll'<"'.JU~ of its 
bluing f~at urt-, annulus and subrhomboid basidioS[IOrc.s , this spr<ies bdongs to .section 
Slmrl::ii. 'llu: srnalltr spo~,s arkl pA'So.'llCt of pkurvcystidia disti u~uish th is sp«ies from 
the others in the S«lioo. lhis is the llrst record of a member of scoction Slmrt::ii from 
Mexko. 

Introduction 

'I he genus />$t'locyhe has been studied in Mexi.:o since the 1950's (e.g., llcim 
& Was..,.on 1958, Singe r & Smith 195~) when hallucinogenk mushrooms we re 
firs t revea led. It is likely that there ure still undescribed species of Psilot:ybc: 
as imlica\('d by Guzman (1998) and Guzman et al. (2005). i\·loreover, in the 
state of Jalisco there have been few mycologica l explorations desp ite on-going 
mushroom research carried out by C uzmin-D:ivalos for more than 20 years 
(e.g., Guzm:l.n-Dli.valos et al. 1983). In this paper, we describe a new species 
of Psilocybt• made by S:inchei'_... J:komc in an oak-pine subtropical forest in the 
western moun tains of Jaljs;,:o. 

Materials a nd methods 

Microscopic observations were made obtaining thin sections of the tissues 
of dried basidiomata. 1l1csc sections were mounted in 5% . H40H, and 5% 



KOH or with 1% Congo red solut ion previously treated with 96% alco hol for 
rehydrati ng. AI least 25 measureme nt s were t·aken of each mkroslru.:turc, 
which was drawn with the aid of a light tube. Basid i o~porc sizes provided arc 
length, width in face-viC\\', and th ickness in side-view. 

Results 

Psilocybc mcridiom11is Gu:~,man. Ram.-G uill. & Guzm.-Doiv., sp. nov. Figs. 1· 8 
Mvc;oH,~oNI: MlJ $11213 

E•ymulogy. f ro111 $0Uth<'rn rq;ion. rela ted to tlw austral (li$ tr ibution in th<' Trork of 
C..anccr. a~ upposcd to the mon: no rthern (linitt:d Slut!!") di~ tribu t itnl fornth~: r ~jX.·d~ 

iu sc:s: tionShml:;ii. 

P1k11s 20-30(-40) mm /tlt,,~ amicw vd campm111l<11u1. .glalKr, n.Y,I"""'~'•!-. 

l•ygfl.'/>/l(llltlll,<, rMr~tloc.:u/.:. l.mndiU< 1Uilmu vtl flfl/lr.o.'fl, 111'mlllw~ violuumu, '"''l);illi.< 
ulbi.II<J, r.urmlc..-.. nr ... Stip,.J SS-to0(-110) x J -$ mm, <'Qllcul,u J>it..•us, ca.·ml.-,;ct'lllr. 

Ammlm mrmlmmf/cconos, ( u.:m/rS(nt/r. Spomr6 7 ( 8) x •I 5 x •I S I""• ~u&rlum1boaillrm 
v.4 }ubdlipwit/.-,,~ pmi.-lr 1 11m nMis. b,unnro/u>, pqro grrmin11li l111a Pkln(l(-)')litlilt 
II I-I x -1 6jttll, l1p1fill<", comm1mis. l'<"lllricosltS ro.<tmuu. (."lu:ilnc~idin /J 16 111: -15.5 
/""' /,)'ll/im•, vw:lllrici'Oj tiS mslrll1<1.<, )"r"'J•<etU "'"'"-' irrq:ultuitt r. f>ikipdlts moll~ts 

x,<!ltdiuml$. l'ihult~ tmnmw•i~ M.-xiCQ, /t~li$Ct.l. mmmlis CtiCt/tntl, jlffi/X Aulltm. tn.-llsi~ 

.srpt..-mbc.-,, S.lm·he;-}/UQ,~ 1163 (/wll!lyJ~< IBUC). 

P1 1.1ws 20-30(-<10) mm diam., ..:oni.;al to campanulate, wi th a slight papilla. 
smooth, light to dark reddish-brown. hygrophanous, changing to dark beige. 
dry specimens chocolate-brown, highly cacrulcsccnt to blackish , margin 
entire, uppcndku lute. LAMELLAE adnute to adnexcd, pinkish-brown to dark 
\i Olaceous-brown, with whitish and fine ly flo..:oose margin (obs<.'r\'cd with a 
lens), cacrulcsccnt. STII'F. 85- 100(- 120) x 3-5 mm, smoot h but slight ly scaly 
tO\'Iard the base, concolorous with the pileus, hollow, with subbulbous base. 
VtHL well developed, us a thick membrane cowring the lamellae, whio.:h lc;J\'cs a 
mcmbr.1n ous ANNU LUS on the s tipc andJo r remains on the margin of the pileus, 
cacrulcscent. Co NTEXT whit ish to brownish , cacrulescc nt. Ooon AND TASTR 
not checked. 

BASII>IOSf'OKI's6-7 (-8) x 4-5 x 4-5 Jlffi, subrhomboid in face-view, suhcllipsoid 
in sidc-\'icw, thick-wa lled, wall up to I Jlffi th ick, yellowish-brown, with u broad 
germ po re in o ne end and a short hilar appendage o n the other. BASIDIA 16·22 
x 11 -5.5 JJill, 4-sporcd, hyaline, variable from oblong to vcntrk osc-davalc, with 
a median constri ction. Pu:UROC'I'li 'I'IUIA II - III x 4-6 JJm . hyaline, .:omm on. 
but diflicult to li nd, it i:o: necessary to ohserve them with Congo red, venlricose­
rostrutc, apex prolongution short, fre<1uently wit h a dark apex by the rcu..:tion 
of the Congo red. Ciii!ILOCYSTIDIA 13-26 x 1-S.S 1-1m, hyaline, forming a sterile 
edge, vc nt ri..:osc-rostratc, with a sho rt or long api..:al prolongation, frequently 
irregular!)' branched or irregular in form. SU IJII'I'Mt-:NIUM subcellular, clements 
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Figs. 1·3. P1i/<J("ybc mnUIKmt~liJ. 1: b;uio;l iomata , 2: basidiOSJlOn'S, 3: basKiia, 1: pleurocys1idia, S: 

.::heiloqslit.lia, 6: se1oid h)1lh~e o( I he ll<it!it.' of sliJk'. 7: hrJll~e in I he s1ipe CUflii.'XI. 8: hyphat> of1he 
\'til (aU fromth~holot)•JX'). Sea.!~ bar "' 17 mmin I.IUJml inl·g. 



1-8 !JIU wide, hynlinc. HYMENOPHORAt. TRAM A regular, hyaline to yellowish in 
mass, hrphae 5-20 ~m wide. Pn .Eil't:J.I. IS a cut is. ,.,·it h post rate, h)•aline hyphae. 
2-3 IJ.ffi wide, not gclatinou..;, SunPEI.I.IS with hyaline to yellowish hyphae. 2-8 

IJ.ffi wide. CoNTEXT Ol' STIPE with hya line to pale ydlowish h)•phae. 3- 14 ~m 
wide. SETACEOUS II YPIIA E. in the base of St ipe 4-5.5 !Jill wide, thick-walled, 
yellowish-brown . CLAM!' CONNECTIONS present. VEil. formed by rodially 
diJ~:poscd, hyaline to grayish , thin-walled, branched h)'Phae, 1.5-1 1J.m wide. 

HABITAT AND DISTRIBUTION- Grl'g3rious 0 11 soi l, in a subtropical QHt!n;IIS· 
Pi1111$ forest, ..:lose to tropi..:al vegetat ion, at 2200 mall. Known on ly from the 
type locality. 

SP •:ta~n.s STl.ILJUll>. MEXICO, JaliKO, SicrrOJ C..-.roma. Munidpio Aull<ln, 1'\C\wlas, 
Scrl . 27. 200S,.'Wtrche::-}.Uorn.: f 163 (holol ~-pc!BUG. i.Kllype X AI.). 

Dts<: USSJON-'Ih c ~ombination of the bluing basidioma, well develo ped veil 
and annuJus, and subrhomboid, thick-walled basidiosporcs places Psiloqbe 
meridio11t1 lis in scction SIIIntziiGuwul.n, following the dassilicat ion ofGuzm;in 
( 1983, !995). 'I he smaller spo res and the presence of plcuro..:ystid ia distinguish 
!hi s species from olhcr s:pedcs in !he sc.:lion. II is probable thai /~ mr!ridiomdi.~ 

has a pscudorhiza becaw;;c thl.· basidiomala studied had incomplete bases and 
the rem aining end.; m ay have buried in the clay soil. his interesting to observe 
the highly cacrulcscent discolori ng of the basidiomata on all parts. Also, it 
is important lo note the setaceous hyphae in the base o f the sti pe. Although 
rare, lhcse hyphae, have not been reported in any species of sectio n .W11utzii 
unt il no'\', but such hyphae arc present in several species of l,silocyhe sect ion 
CordisporM {e.g., P. g11il(lrteusis Guzm:l.n el al.. P. mesotJ/Iy fla Guzman et al., P. 
cutxaamtl GuzmUn Cl ul., P. .f"gicola R. Heim & Cailleux emend. Guznuin, and 
others, cf. Guzm:in ct al. 2003, 2001, 2005). '!his is the firs t record in Mexico 
of a species belongi ng to seCi ion Sttmtzii. ' \his species brings to 12thc number 
of Psilocylu:: species documented from Jalisco, nine of which have the blui ng 
reac tion (Guzman 1998). 
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Taxonomic status and new localities for 
Ganoderma ravenelii 

MABEL GISELA TORRES-TORRES'· '· & LAURA GuzMAN-DAVALOS' 

• umgitoto®ytllloo.tom.lj;:uznwn@oubrr.rulJ,:.mx 
1 llrriv.:~itlad T~crw/Ogim riel Clw.:6 

Cim/{1(/t'/tr A·f .. dmtlo, Quibd6, CflocO, Colombia 
1 V~tmrlllmento de Bottinim y Z(l(lfogitt, Uniw:Nidml tf.: Gmululujam 

Ap11rttulo post.~II - IJ9, Z11poptm, J•rL, •15/0f, M.:xico 

AIHlract 'Ilk' l:.x,momic l lalm of (;,wndenna mwu.4ii i~ tliscu~~cd : furtho(o m .ore, th e: 

~Jl«ie) i5 rn:QrJOO frorn lwu new l01.11lilie!i in thr USA :tm.l prub~bly from Mcxk"- A 
<:mnpletc redescription and illust rJtions of thr ~pt-cioesJre pro\ic.lt..J. 

Kt y .,.·ords GmriKirrma <'urtisii, G. mrrnlitlria.:, !-lorth (;u•ol ina. 'lha) 

Introduction 

na~cd on the absence of resinous bands in the context and ba:~idiospore shape 
and size, Stqacrt (1980) described Gmwdcmw mvcmclii from two collections 
originally from so uthern USA. 1l1c type specimen was previously identified as 
G. curti.~ii(Berk.) Murrill, a ve rydo:;;cly related specie:;;. Steyaert himscl f( 1980) 
:;;uggested that bo th taxa might eventua 11y represent ju:;;t varieties of a single 
species. According to Moncalvo & Ryvarden (1997), the taxonomic status of 
tlu.•sc two spccio::s n:main unclear. 

G. rrweuelii has not been reported since its original description, probably 
because it wa.-. erroneously dctcnnincd as G. curti.~ii o r as another species. 
Gilbertson & l{yvardcn ( 1986) and Adaskavcg & Gilbertson (1988) mentioned 
neither C. ravenclii, no r C. wrlisii in their monographs on polyporcs from 
North America. 

In a reevaluation of the Gmwdrmnlltacctu~ from Mexico during whkh the 
type of G. rnwmelii was s tudied, Torrc:;;-"IOrres & Guzmtin -D3valos (2005 and 
unpublished data) suggested the prese nce of G. nn·enelii in the area but could 
not establish the spcci<.'S with ..:ontidence because the available specimen was 
too immature. During a visit to the Chicago Field ~·l uscum Herbarium (1;), 



collections labeled as G. lttcidwn or Gm1oderma sp. but agreeing with Steyaerl 's 
description were found and studied in detail. In addition, 1>pedmens labeled 
as G. curri~ii at F and I HU G were studied in order to compare the two species. 
Unfortunately, the type of G. curtisii could not be located at K or BR and so was 
not studied. 

Critical analysis o f the fea tures that Steyacrl (1980) used to delimit the two 

species support his conclusion of the presence of two different taxa. I Jere we 
provide a full description and illustmtionl' of G. r<weuelii an d include addit ional 
feat ures not considered by Stcyaer t. 1lu.' species is recorded for the second time 
in the world from two new localit ies in the USA and probably from Mexico. 

Materials and methods 

All materials (except the G. rtweudii holotype obtained on loan from K) were 
studied at r: and lBUG. Herbaria abbreviat ions follow Holmgren cl al. (1990). 
'!he ke)' .::olors arc from Korncrup & Wanschcr ( 1963). Micromorpho logic 
observatio ns were made fro m material mounted in 5% KOII . 'I he basidiospore 
shape was determined from a Q eoctlidcnt (le ngth -width ; Bas 1969) from at 
least20 ro,~.ndomly selected basidiosporcs from each collection. 1lu!' drawings of 
the m icroscopic structu res were made using a IOOx oi l-immersion objective o n 
3 Zeiss K7 or Zeis.." Axioscop 10 microscope. 

Taxonomy 

Ganodcrma ravc 11clii Sh:y-Jcrt, 

Bulletin du Jardin Botanique National de Belgique 50(1 · 2): tt16, 1980. Figs. 1·6 

BASII>IOM,..TA 1.8-6.7 x 3.9-ti .S x 1- 1.5 .::m, annual , st ipitate, single, sometimes 
imbricate, corky to wood)'. Ptt. I'.US pleura to mcwpodal, rounded flabclliform, 
reniform to circular, upper surface slightly convex to plane; surface glabrous, 
smooth to slight ly tubcrculatc, soft, semi-dull, oc.:asionally shiny 311 O\'cr the 
surface, concentrically sulcate; with a lacc31e crust, easy to penetrate wit h 
finge rnail , generally easily removed: mai7.C (11\6). deep )'ell ow (41\8), golden· 
yellow (SB8) to yellowish-brown (SCS), more o r less homogeneous, or with 
zonations oftiH!'Se Iones, occasionally covered by cinnamon (606) basidiosporcs; 
margin concolorous, ent ire, thick, rounded to truncate, smooth. STI PE 1· 10 x 
1.1 - 1.6 em, c.::c:c ru r ic to .::cntrnl, .:ylindric:a lto flatte rlcd, solid; surface smooth 
to tubcrculatc, dull to ~hi ny, with a Jaccatc crust. easy to remove or not. red· 
wine 01\most black, gencro,~. lly darker than pileus. 

CoNTEXT 0.7- 1.3 on thick, corky to slightly fibrous, duplex, azonate, pale 
orange to light orange (St\3, Sr\4), brown-sienn3 (607) dose to the tubes, 
h' ithout resinous band-:.. Po~v.s 2-3 per mm, angular to rounded; pore surface 
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FigJ. 1-Z. Macroscor ic (('.11\rrcs of C.a1101krrn•l mveutlii (D.P. l.cwi ~ 3428). 
1: piku), 2: CO!llt:<t withuut re)it)I>U) lxmJ s JnJ tubes. Sc.l lc lxlr - 1 ern. 
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FiJt$. 3·11. Mi\"CQS("opic feo~tu res of the holot)'pe of GwH)f/<',mtl t<H,..,w/ii. 
:!:b;asidiOS(10rCS,4:cutidc cclts.Sallch;jr 8 !utl. 

)'ellow (2 A3) to pale yellow (3A3), darkening to brown (6D*) \\•hen bruising or 
aging; tubes 0.5- 1 em long, unst ratilied, pale vinaceou!'-bro" '" to vinaceous­
brown (8fA).IIYt• II AI. SYS'I' I-:M di-trimitic. CoN"I' f.X"I'UA I. ' I '~AMA \\'ith generative 
hyph<~c no observed; skclc t <~l hyphuc 3.2-8.8 ~un diurn., thick-wallcd to solid, 
non-septate, :Jrboriform, yellowish to yellowish-brown, predominant; binding 
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Figs. S-6. Microsropi.: ii.-o~ture.~ ofth l' koiOI}'pl' of GmiiHfcrma nH-.:tiCiii. 
5: skl'lctal hn •hac, 6; binding h)'l'hac. Sul,..b<lr - 81un. 

hyphae 5.6- 8.8 ~tm diam., thick-walled to solid, non-septate, )'Cllowish. 
1-iYMENOPIIORAL TRA MA as contextual trama. i> ILEIPELI.JS with cuticle ce lls 
56- 80 x 7.2- 16 ~un, broadly davatc, generally enl irc or with one lateral 
protuberance, thick-walled to solid, generally mullistratiticd, yellowish, 
amyloid in Melzer's reagent; generative h)•phae up to '1 ~un diam., thin -\>Ja lled, 
with conspicuous damps, hyaline, dillicuh to obse rve; skeletal h)•phac 4-6.4 
~tm diam., thick-walled to solid, non-septate, arboriform, yellowish lo almosl 
hya line, s..:arce; binding hyphae 2- 8 ~tm diam., thick-walled to soljd, non­
septate, yel lowish to yel lowish-brown. UAS it ) I OSI'O IU'~" {10.2-) 10.8-15.2 x 

5.2-7.2 ~tm, 12A x 6.1 ~tm on aver:1gc, Q = 1.78-2.72, oblong to C)'lindrical. 
apex truncate, with apical ge rm pore, yellowish-brO\\'Il; perisporium wrinkled, 
hyali ne to yellowish-red; exosporium with inkr-walled pillars up to 0.4 ~m 
thick, free. BASIDIA not observed. CYSTIDIA :lbscnt. 



s ... :r.I,\II>SS llXAMINHI). USi\, Somh C;mXina. t\ ikcn. on tho.· ground $, dl ta. JI .W. 
Ra\'t'ncl 2\13(, (1\. I IOI.OTI PE). Florida, Columhia, Camp O'l.rna State P.rk. s. da ta, 
I I.S.Ihlx.s~.n. (F). ~rlh CA~ro1i n~ .Colun1busCo., Re;J\'i!sl~ r ry. on tr...'\: root.o., l8 Oct 
193-1. W.C. Coker .s.n. (F). Tl.'xas. tlardin. J..auen Pn•SI.'r\'t', 21 01::-< 1982, D. P. L""''is 
J12S (1'). MI'.X ICO,[~tlisoo, Municij)lili l)' of San Cris16tx.l de I~ lkl rr.mcd, km 17 roonl 
Guadllajara-Sa n Cris16bal de Ia Ba rra•lea . MHpi Uas lxook, oak fon•st "''ith tropical 
influCJl«. ahiludc 1•160 m. 28 )ul 1987. C. 'li!lle-t 1025 (I UUG). 

Sl•l:t : I ,\ I KS S 01' a.u.·oo/ikM" C:tllt'f/S/1 r..xA.'oiiS/il). US,\ , North C.rulina, Ardmore 
\\'oods. on old oak SlumJ'· 10 Aug 1932, P.O. S<hnllcr1 s.n.: Columbus. Rca,•cs rcrry. on 
lr~ roob. 18 Ocl 1931. W.C. Cokn s.n.: l'orS)'Ih, \\'inston ·Saknl, in pml. 30 Sci' 193·1, 
P.O. Schallcrt s.n.; Jac.ksoo, \\'hit.•sidc Mt., 12 Jun 193,. , P.O. S<hallcr t s.n.: Durham. 
Durh~m Duk~ Unhwsi t)' !=Qfc~ t. on a ~Lump, Ault 1949, W, [_ Culberson s.n. ( icorgia, 
Th<lma~. Thl'lnuwill f:!, 19 Jul 19-17. 11. Fil"lrl s.n. l.<lnisiana, Cllk Mil"n, l.akl:! Pricn,oo the 
ground in l'inc 1'\'00t h , 30 Oct 19•11l . E l)rouct ~. n. 'll>w). ll ~ rdin , Big 'lh icktt /':a tional 
Prtwrw , Lanct Rosier Unit Cottoo RN d, on '-"ood. 15 lun 198), D.P. [.(ov.·is 35 15 (11 11 
in F). MI::XH . .:O. laliscu. Municipality of 1...a)XJpan. i.kls<jut> Lu 11rima\>crd, 8 lun fnHn 
Prolong.aci6n Mariano Otero. oak forts t, alt itudt ISOO m, 20 Jul 2004, M.G. Torrt's· 
Torres 526: 1.~ l'rimavl'rJ town. A\'t nida San t\ ntonio. 001k forest. ahitud<' 1650 rn, 20 
)ul 2004, M.C.. TorT\'S ·Torm 51:7: Munki (};,l lityofSa n Crbt6b.l l de Ia fl..Jrranca, Rancho 
Pt ricos, oak fon:s1. alti tud<' 1800 m, 2•1 )ul 200\, M.G. 10rra·' lbm:s SJ2, Mtmici["' li ty of 
Colot!J n, 1•15 km r0o1d Colotliln·Cllrriul,oak fo f\'St, altitude 1600 111,2 Aug2lii.H, M.G. 
'lb rrt>S·TorrtS S·l l ; Municipality ofUn i011 de Tuha, Ejut la. nt'a r to San Gasp.:ir, ook forest 
t1•ith Rlll'1mt .sr . aold 1\r•u:ia .sp .. 24 Aug 2004, M.G. Thrrc.,·Torrcs 554 (IRUG). 

Discussion 

Macromorphologicu lly, Gtmoderma nwem:lii is closely rdalcd to G. w rli$ii 
(Sicyacrt 1980, and sec Table I below). Besides the fea tures emphasized by 
Stcyaert ( 1980) to separate G. ra\'euelii from G. o:urti.~ ii (e.g. , ab~en .::c of resi nou~ 
band-; in the .:ontext, ~hape and si1.c ofbasidiosporcs}, other important features 
can be: idcntilied: union of the stipe with the pileus. basidiospore pillars, and 
culide ...:eUs {Table I), 

Gauoderma w rti!l. ii produ.:es hasidiomala wilh tllcral or o,;.::asionally c~ccntrk 
stipcs, resinous band.; in the context, cut ide cells that arc occasionally laterally 
or apicall y branched, cllip:.:oid 10 oblong basidiospore:; ](9.2-} 10.4- 12(- 13.6) x 
5.6-8 ~un, 11.2 X 6.6 ~tm on avt:ragc] with pi llars slightly thicki:r and subfree 
(free dots mixed with short <~ na stomosed to shortly e long<~ted structures). !;or 
G. rcwem!lii, Ste)"'ert ( 1980) report ed culidc cells of20 x R- IO ~m , surely a 
mistake, because his figure 7 shows o ther proport ion. Both G. curtisii and 
G. rm,euelii can co-exist in the same geograph ic area, but the morphological 
features distinguish them us scparatl.' specics. Bused on these morphological 
d ilfercnces, \\'C recognize G. r(tl'r!llelii and G. w rtisii as th'O distin,;t species. 
On I he olhcr hand,(;. mereditl1 iae Adask. & Gilb., another very d oscly rclalcd 
species (sec Table \), is di ffe rentiated by its obligale growth on pines and 
morphologic;~lly distinct cut id e cells (Adaskaveg & Gilbertson 1988). 



'I'ABLI3 I . Morphologic ieai\1~S of C•m<Hfi:'rmfl wrtisii and (;. ravcwdii. 

s,.:c ms G. CI/Rr/S/1 I G. MI!R~mTHIM!" I G. H,\VII/<Ofl l./1 

' lnfomution!Or (;. ll~tt:LtloUe from Ad.lsk:l.•'tg-* Gtlf.cruon {1983) 

'I he majority of the sped mens labeled G. lttcidwn (Curtis) 1'. Ka~l. in F we re 
rc·dctcrmincd a~ G. currisii or G. mveuelii. Stcyaerl ( 1980) recorded G. mvenelii 
from South Ca rolina and Florida. ·nu.• species is now additionally recorded from 
North Carolina and Texas. Our examination of one i mmatur~ specimen wit h 
feat ures very similar to G. n:mmelii but possessing fc\'' basidiosporcs leads us to 
believe that the species probably occur.- in ,\-lexica. ' I his L\·lcxican mah.-rial of G. 
mvenelii differs from the man)' i\•lexican sped mens o f G. curli:oii we examined 
(Tom:s· Torres & Guz.nni.n· DUvalos 2005, specimens in this paper, and other 
unpublished d3ta}. 
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11tmmurn1Ut/lt'f'111t/CIIImmn, l'nrmolrtmllml' lwn 

Introduct ion 

The genus Parmolrr!ma A.t>.•lassal. is characterized by broad rotund lobe api~es. 
absence of pscudocyphcllae, frt:quenl occurrt·nce of marginal cilia, naked 
lower margins, simple rhizimle, and thk k-wallcd , ellipsoid ascosporcs (.Broda 
et al. 200 1, Nash & Eli x 20tH). More th 3n three hundred spc.:ies arc known 
worldwide (Nash & Rlix 2004), 93 o f which occur in Brazil (Marcelli 2004). 

1his study describes three new species <J f Prtrmulrmw contnining salazini~ 
acid. Th ese wnc disco \'ered by the au thors duri ng an investigat ion of the large 
lobed species of l'am!tdia,et~e on the coast o f Sao Paulo State in Hr3zil (Henatt i 
2005), for the most part situated between the munidpalities o f Ubatuba (2:3"02'5, 
15"01'\V)and ltanh aCm (21" 11 'S,IJ6"17'W). This region ind udcdurbani zcdarcas, 
rocky shores, and mungrovl.' and rcstinga fo res ts as thl.' predominant vegetation 
types. 
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AU three species arc saxicolous, collected from rocky coasta l areas growing 
fu lly exposed to sunlight. Two of the new species produce soredia, wh ile the 
th ird lacks vegetat ive propagulcs. 

Although we have included sullicien t specific descriptive information about 
the three new taxa, more detailed morphological and chemical comparisons 
with ot her similar spedcs can be found in Be1~att i (2005). 

Materials and methods 

Specimens were distinguh;hed by morphological characters using standard 
stereoscopic and light microscopes. Anatomical sections, including those of 
apot hecia and pycn idia, were made wi th a rnor blade hy hand "1 he chemical 
constituents were checked by spot tests with potassi um hydroxide (K), sodium 
hypochlorite (C) and para-phenylenediamine (P), and also examined under 
UV light (360 nm ). Chemical constitul'nts were id('ntified by thin-layer 
..:hromatography (TLC) using solvent C (Bmlg:lrt"Z 2001), high pe rformance 
liquid chromatogrophy ( HI'I.C) (Elix et a\. 2003) and co mparison wit h 
authentic sampl.;.-s. 

Since we have encountered problems dealing with the many morphological 
terms present in the literature, we specify here that in our concept lacinulcs 
represent adventitious, ribbon-like secondi!ry outgrowths from the prima ry 
lobe marsi ns. Lobules arc simi lar, but short and roun deci 

For each new :<Opccics diagno~i~ refer~ exd u:~i"cly to holot)•pc characters and 
the English descriptions and comments to all the material studied. 

The species 

Parmotrema anchietatmm Marcelli, Henalti & Elix, sr . nov. Fig. I 
MUS\ It Q-1 

IJCSC RU'l"IO: "/lm/fl1 ~ f llblllrillilllll$. J2.Q (!If ft1tm, ciiiUtiiS, 11/bidld. Lubi llllgMWti. 
1.0-.1.0 (-5.5) mm lati, pmu maGftlati, ll['idlmJ mlltnm.-nlis, laOuulis nu~rshmlilm.< 

t~butu!tmtibu.c. mtl)!llilutfith! 0.1-J . .Z :>< 0.2- 1.0 mm, mmJ<hU! ciliull.', cilia d.npliciu, 
fr(qt.eutia If/ rrsulariwr 1li.<trihuta. 0.2- 1.6 mtll lou_,;<J: mmlia rapitllla, ~uhmargiualia. nd 

pu#uiM t"jll~<m<"ta1 orimKfa, iu .<tJn'ffia su/'1?-muultllll a~tludll <"rlltnJ~o<ttJtia; sublus 11ij:<r, 
mnlnhtm •...-tsu.s ra~l<lll<"ltS, motlltS wJ rlri:::mo~u!-. r"lli::j,our.$impliu·-i •·..IJmf/llt..:,fmJUt"ltlr:r 
nxgl•llinata; m..o;/,s/la a/billa; 11/101/i<ria ig11vta; fvrrMicmwta Jrt<fllt"lllitl. rvuillia btrl'ia 
fi!ifMmia, 6.5- 11.0 x l.ll pm~ lllrlltklfitUlm, fhlomlllroiii<JfitUlm, ;u;Uimn .:<al<l:!iJJU:"'" d 

tll:itflllli(0/1$1//U:itliftl/ll(OIIl illt:M. 

t·lot .O"r1' 1 ' 1:- Kro~7.i1 , S;io !'auto Stale, Munidpio UIX~luba, AtKhicla hLnxl , Sa~-u Grondc. 
rocky ~hOR', 23002"5, 45004"\V, 2 m a ll ., suxicokms. leg. i\. ,\. Spielmann, J_S. Can~7. & 

D.E 1\:ro~lla S57b, H-XI-2003 (SI'. isotypo:s in Band NY). 

THALLUS up to 16 em in diameter, ..:oria.::eous, lii!Xicolous., light gray darkening 
in the herbarium, subla.:: iniale to weakly lacinialc; I.OI'IF.S usually irregular!}' 
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branched, occasiona lly becoming subdkhotomous, 1.0-3.0 (-5.5) mm wide, 
}'Oungcr lobes imbricate bu t !'oon becomi ng very crowded, ad nate to weakly 
ascending. loo:>cly attached: ut•Pt~H suRt•Ac ~: continuous then irregularly 
cracked, smooth to partially rugose, Al' t<..: Es almost fl at to subconcave, 
subt runcah: to truncate, MARGINS crenate to irregularly dissc.:ted, weukly 
ascending, subuJ1du!:ltc, la;.:inuhu e, cili a!!!; MACULAE weak at the center to 
distin.:t in the younger parg, punctiform to li nl.'ar but nl.'ver ret icu late, !aminal, 
:>omctimcs developing into cracks; t . I\C t NU t . t~s short, regularly distributed at 
the lobe margi ns and apict's, abundant, usuall y simple, more rarely fun:ate 
or irregular, fl at, 0.2- 3.2 x 0.2- 1.0 mm, truncate or acu te, frequently mixed 
with small, irregular adventiti ous lobules, underside concolo rou." wit h the 
lower margin; CII.IA black, sim ple, 0.20- 1.60 x ca. 0.05 mm, freq uent along 
the margins. MwuLt.A white, pigments absent, but some times with reddish 
parts duc the hydrolysis ami oxidation ofthc saluzinic acid. SORI\ LIA capi tate to 
irregular, originat ing from pustules (sec below), in frcqucntly ..:oalcsdng, oficn 
exposing the lower cortex when eroded; SORF.mA :>ubgronu lar to granular, 
±coarse. J>us'I'U t.t.:s submarginal or suhapkal on the lobes or subapical at the 
lacinulac, also frequently appearing on thalline ridges, ephemeral and soon 
bursting into soredia. ls tDIA absent. Low nR SURFACE! black, shiny, smooth to 
subpapillatc; MARG IN brown, shiny, smooth to subpapillale, 1.0- 3.0 mm wide, 
usually naked to partially rhizinatc; RHI ZINES black even at th e margin, simple, 
furcateor rnrely irregular, 0.20- 1.40(-3.60) x 0.05-0. IOm m, frequen t to den$C 
in some parts, frequently becomi ng agglutinated, scallcrcd. At>O'I' t t~:C t l\ absen t. 
PYCNJO II\ submarginal and common, somet imes on the lacinulae, wilh black 
ost ioles; CONIDIA short fili forrn,6.S- J 1.0 x ca. 1.0 ~1m . 

Si>O'I' 'I'F.S't'S: uppe r cortex K+ )•clio\.,., UV- ; medulla K+ yello\''-red, C- , KC 
sim ilar to K but weaker due to the C, J>+ yellow, UV- . 

TLCIHPLC: corlkal atmnorin (min or), chloroalranorin (minor); medullar )' 
sa lazinic acid (major), consalazink acid (minor). 

P.,a.,Tl'PU - Drnil, &k> P.1ulo Su11 ~. Municipality of UNtuN, AnchiNa l.sland, Saco 
( irJodc rocky .~-hon-, 23002'5, -t S•Q-1'\\', 2 m Jl t .. .saxiroi(IU$, ~g. A.A. Spielm:mn, L S. 
Cilnh & D. F. l"eraha SS7a, n-XI-2003 (S): idem, owr gran it~ on !he rod.y show in th~ 
~hade. 2J002'S. 'i S"''·I'W, 2 m ulL, leg. L.S. Cun~z & 1\ .A. Spielmann 607b. 2J-XI-200J 
(SP): idem, 0\W gran it~ on the rod.:y short', 2J002'S, iJ50Q;I'W, 2 malt .. kg. L.S. CaJl!h & 
t\ ,t\, Spiclmunn 620. 2J·Xl·2003 {SP). 

C:oMM t~NTS- 'lhis spedcs is ch:ml.:terized by the sublaciniatc lobes with 
ladnulate margins, somewhat rese mbling large specime ns of Parmeli11op.ci$ or 
Bulbotl1rix, or even small specimens of Parmotreml(l rt~ticulatum (Taylo r) M. 
Choisr. 

Prmnolremu tm cll ietwmm is further characterized by the pale gra)' upper 
cortex, the ci liate margi ns and format ion of pustular soral ia, especially at the 
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subapical pans of the lobes and lacinules. Although maculae are apparent in 
part~ of the upper cortex, especial I)' in the young, peripheral lobes, they arc 
much lcs." prominent than those observed in spc.:ics formerly accommodated 
in Ctmomamlina or Rimelif1. Indeed, the maculae arc barely visible in the 
central parts of the thallus bccaust' of t he very palt' gray colour of the cortex. 

Unlike other sorediate Parmotrem(l species, which commonly have a cream 
or \llhite coloured margin below the soralia. , thi s species has an ent irely brown 
lower margin. 

1h~! lower surface of P. tmchietmrum is only partia lly nudl! attlu.' margins due 
to an irregular pattern Qf rhizine dist ribution, some lobes h•wing completely 
nude lower margins, wh ile o thers arc rhi1.inatc d ose to the edges, or even 
entirely rhizinatc. 'I he majority of rhi 7. ines arc simple, but they arc mixed with 
a few furcatc or irregularly branched om.-s, and arc frequently agglutinated at 
the initial stages. 11tc species formdy att ributed to Cmwmaculina ami Rime.dir1 
have dimorphi..: or squarroscly br.mched rhizincs, respeclivdy, but these were 
not observed in i~ lllll:lrit!tmwm. 'I his species has a very smooth and shiny lower 
cortex , with a few papillate pari s and is sometimes randomly cracked. 

The development of small, marginal lacinuk-s is quite common in 
P. ll11drietmr11m. The soralia are most common in the subapicul region of the 
la.::inuk-s, more rarely occurring submarginally or on thalline ridges. 'I hey 
originate (rom foam -like, ephemeral pustules, which soon burst and form 
caducous soredia, frequently exposing the upper part of the lower cortex. 
Sometimes these soredia have a weak!)' yellowi~h tinge, possibly due to 
hydrolysis and o;-:idation of salazinic add, since no pigment was found in the 
medulla. 

Some specimens exhibited traces of unidentified ratty acid" (or other 
substances) in TI.C, substances that were also observed in some specimens of 
P. II~Jnmun collected at the same locality (sec below). 

Th is spccil'S is named after Anchieta Island, the only known colkction 
locali ty on the northern coast of Sao Paulo Stale, Brazil. 

Parmotrema aspcrmu Bc:natti. Marcdli & Elix. sp. no\', 
MB 511105 

Fig.. 2 

DESCIUI'TIO: Timllt1~ mblch1lu$, fmgnumlulus, l 1.0 em ltJiu~, llu:liu<"tNuuor<'l•$. U!bi 
fmgusli, (1.0--) 2.0 - 6.5 """ lmi, d.:11~ mfm•lal i , t~pici!Hu ~~~lmnmula 1is vd $Ub/ r"III ICati$, 
lacirwlis mmgi11111ilms $(t /is in'l.'lllm/1<'"1" Jmtmm lc;, 0.2-2.1 x 0.2-0.9 mm, mmgi"" 
cilia/is, cilia shnplicia ct irl't)111lariur distriln.ta, 0.2- 0.8 (- /.) ) mm lot1;:a; somlia 

f"uf•illl.tu, wbr•pkuli1•, ,11/Jml.t"lfu <'/>ltf"m<' lll> ormm/u, m .._.,,.,{;., J,:l"llln.hl/1' d "!k:/ulim•/11 
inf"ompl.:tu ~rmnf>etlliu; sublu~ 11ig'-'r, ambito tastfm<'US wu/,.$ ~1 Jml {'IlTie mali~ 
thi::itwlm, rlu:im.,. simJ>Iif"o vd /mm/1.,., t•littmmtlu llgglr.lit~ulm·; malu/1,. ,./bitlu; 
llpolii<'Ci<l i.~:unta; muidinmatnfr"""u ... mia, mt1idia b,......ia filifnmtf'.l., 6.$ 11.0 X I .O f•m: 

llltu llc.., imma, rl.lut111•1wmnimun, uf"i1lum )(tlu::illkmn, Uf"Uir.m Wtl$/l/,.:illiwm.:l i<dtlllm 

di.-aricatiwm mmim:m. 
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Figul't':l I -2. 1. Purmatr.-ma mJC:Iti,.tauwn (p<~rt oft he hol<llrpC'). 

2. l'1mnolmnll aJI"'""" {pilrt of tlu.' huk>tYlw). 
l~rs - I Omm. 
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HoLOTYI't- Bro~zil, Slo l'~ulo SUI II.', Municit•io tk Ub;atuba, llh:~ Anchict:~, Sa..:o Gr,mtl ... 
rod..")' shor~. 23"02'5. 45'1)4' \"'· 2 m alt., .suiooloo!. kg.J\.1\. Spklm~rm, L S. Cantl & 
D.E 1\!r.alta S87a, 23·XJ·2003 (SI'. isotypes in US and S). 

Tu l\ u .us fragile, up to 11 em in di ameter, coriaccous, saxicolous. mil ky gra)' 
becoming darker in the herbarium. lobute: I.Omls (1.0-) 2.0- 6.5 mm wide. 
irregularly branched, younger lobes overlapping latt- rally, then becoming 
crowded, adnate to weakly ascending, loosely att ached; Ul'f' I.Ht SURPAC£ 

conti nuou~ , then irregularly cracked, ~moot h to ±rugose, AI'ICI\S ±flat to 
subconcavc, subrotund to subt run.::atc or irregular, M A RG I N crenate to irregular!)• 
dissected, ±ascending. subundulatc, sublacinulilte, irregularly ci liate; M ACULAE 

distinct, !incur to somewhat ret iculate, denser at the center, lamina!, sometimes 
forming cmcks; LACI.NULES short and irregularly spreading at the apices and 
lobe margins, frequent ly intermixed \\•i th small irregu lar lobules, llimple or 
irregular, {]at, 0.2-2.2 x 0.2-0.9 mm, truncate or a.:ute, underside concolorou...: 
with the lower margin; CILIA black, simple, 0.2-0.8 ( -1.3) x ca. 0.05 mm, absent 
on some young lobes, but frequent tQ irregular on matu re lobt.-s. i\oi.Eou t. t.A 
\\'hite, pigments ubsent, but ±reddish spotted due to hydrolysis and oxidation 
of sa l37.inic a..:id SoRI\I. IA capitate to irregular, o riginating from pustules (~ce 
below), ±coalesdng, frequently agglutinated t.lue to in.::omplete erupt ion of t he 
pustuk-s. SOREDII\ granular, coarse, agglutinatct.l. PusTULES subapica l on the 
lobes or ladnules, sometimes also developing on thallinc ridges, ephenu:rJI 
and soon breaking down into sorcdia, but often incompletely~. Ism lA absent. 
l.o wt: R surface black, shi ny, llmoolh to rugose and papillate. MARG I N llhiny, 
brown, smooth to subpapillate, 1.0-3.0 mm wide, naked to partially rhi:r.inate; 
R I. IIZ IN£S black even when growing at the margin, simple, furcatc or ±irrt>gular, 
0.20-1.70 (-2.80) x 0.05-0.10 mm, scattered but fre(JUCntlo dense in some 
parts, ±becoming agglutinated. At'OT NI,C IA absent. P YCNI Il iA common, 
~ubmargina l and on the lacinules, with black ostioles; CON II>II\ llhort filiform, 
6.5- 11.0 x ca. 1.0 ~lm. 

SI'OT "1'1\STS: upper cortex K+ yellow, UV- ; medulla K+ ye1low-red, C- , KC 
similar to K but paler, P+ yellow, UV-. 

TI.C/1 I PJ .C: cortical at ran orin (minor) and~.":hloroa t r.morin (minor); medullary 
sala:r. inic acid (major). consalazinic acid {minor), and divarkatic acid ( tm.::c). 

P.-!IATYI• I~ Urazi l. sao Paulo Stall.'. Muui ci tt<~lit)' of UOOtuOO, An..:h il.'la lslanJ . Sa.-:o 
Grande rod .. 1' .shor~. 2:l"'02'S, -1 5''(H'W, 2 m alt .. saxicolous, leg. :\ ./\.Spielmann, L.S. 
Ol!k-"£ & l>.E l'<:r,ll ta 561 (8), 609 (SP). 613, 23·Xl ·2003; idem, 23002'S, 45"0-t'W, 2m 
a h., m-er granit~ ina sha<l«i place on the rod.."")' s h on.>, l~g. L S. Can<'x & 1\.A. Spi~lmann 

607, B-XI-200.J (SP). 

COMMENTS- Titc habit and maculation of PMmolr~:ma Mperwn resembles !hill 
of /~ r.:liwlarum, and it has narrower and less rounded lobes than species of 
the J~ crisrifemm (Taylor} !!ale group. 'I hill !'pedes has a characlc ristic milJ...l' 



' thrt'C Parmmrt rllll ~PI'- no-.•. (Ur.JZi l) .•. 47 

gray colour due to the strong!}' m:;h.:ulate upper ..:ortcx, and the margins :are 
frequently irregularly lucinulate and dliatc. 

Both P auclli~ttm1w~1 and P.. flSJ1emm diffe r from the other salazinic acid 
containing Parmotrema !'pedes hy producing pust ul ar, !'Ubapic:al !'nra.l ia on the 
lobes, l:a.;inulcs, and thallinc ridges. Like /! aucflit!lmmm, th(' margins of the 
lower surface of P.. 14~1Jt:rum are brovm and in p<~rt naked, in part rhizinatc wit h 
main I)' :o:imple rhizines. The surface below the soralia is also brown. 

In contrast to P. mperwn. P. tmcl1ietmmm has a darker g ray upper cortex, 
an alternative disposit ion and ontogcn}' o f the pustular soral ia, and more 
uniform ly ciliate margin!'. 'I he two !'pede!' a]!'o differ in the nature of the lohes 
and lacinulcs. 1ltus the thall us of P. ttsperum has broader, subrotunJ lobes with 
typically short , irregular, unevenly distributed, adventitious marginal lacinules 
and lobules which arc more .:ommon on older lobes whereas I~ fmdr ietmwm 
has narrower, suhladniatc lobes with more regularly d istributed marginal 
lacinules which are distinctly linear. Furthermore, P. mrchietmwm has poorly 
developed, punctifo rm maculae which are, fo r the most part, restrii.:tcd to the 
\'Cry young lobes, \Vhercas in I~ 11spemm and /~ hYJurmaculutum (sec below), 
the maculae arc often large and dense all over the up per surface where the 
irregularly di:o:pcrsed alga l cel ls givt' rise to :_.:mall grecni:o:h spots scattered over 
the upper w rtex. 

1l1c soralia of P. a$pcrum are subapical and apical on the lobes and lacinul es, 
but arc less common on the thalli ne ridges. Coarse or gran ular 78-223 (-305) 
1-1m sorcdia originate from pustules, whi.::h only partia lly burst open, such 
that the soredia remain agglut inated instead of bei ng shed. 'I he so redia in 
P. mrcl1ietmrum are finer (52- 137 fllll) due to the more compll·te breakdown 
of the pustules. As a consequence the sorcdia arc oflen completel y shed 
thus exposing the hlack upper side of the lower cortex. Also. the so ralia of 
P. tm c:llit!tmrmn only rarely reach the: extremities of the lobes and lacinules, 
lc:aving a small but constant esorc.>diate area at tlu: apices. 

The specimens of P. (lsperum contained tracc.•s of divaricatic acid, which may 
have originated from so rcdiatc /Jiri11ari,1 species growing ncarb)•. 'Jhc sorcdia 
from such species arc oft en washed on to adjacent lichens. Although some 
specimens of /~ mrchietmmm showed a similar faint spot in TLC. no substan.::es 
o ther than the salazinic ond consalazinic acids were detected by HPLC. 

This ~-pecics is n;~med ;~fte r the very gran ular, agglutinated soredia. whkh 
derive from rough soral ia fo llowi ng th e incomplete breakdown of the pustules. 
giving the thallus a characterist ic, coarse appearance. 

Parmolrcma lrypcrmacultdrmr Mar.:dli.lknatti & Elix, sp. nov. Fig.. 3 
MU S\1 106 

I)M<JSO~ I S: S,>«i<'$ lhllllo similis l>a rmol rr.'mal i <'Xf>aUW. ~ilsubmritK'<'ItS IW>IjmgiliJ..dliis 

pkr •.,ntt•~ $imJ!Iid buJ.. HjJ><'me t ur l t'.X tk me mac: 11lulu$, mttfl, /1,, utMmn f1rvluulrur-itltm 

rolllilltiU, .•poris dlip.Midtis mi11oribm ( 10.0-HO K 6.5-9.0 Jlln) ••pi.1porio 1.0 Jim t l 
roJJUiii$fi/if()rmilmJ miljoribMpk mmqut 9.0- loi.G K l . o,,m ,Jijf~ t. 
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HoLOTn·c-Bro~zil, 5:\u l'oaulu St:llc, Munid piu lt:mhao.l1u, Cibro~td quoar tcr, ro.:ky )hQre 

lx-1""""" Pr• i ~ do.~ Scmho~ and Praia de l!anha~m. 2•t ~ II'S. 46•<!7'\\', 25m alt .. on the 
leeward side of a small gras.HO\"t'rtd gr.mitic rock, leg. M.l~ Mar(cJii •1\98, 11>+1989 
(SP, i.sotypcsin Ci\ 1lland G). 

T ttA t.t.us up to 19 em in di ameter, subcotiaccou.", saxicolous. grayish becoming 
darker gray on storage, lobate; LOBES (2 .0-)1.0-1 1.0 mm wide, irregularly 
brundtl.'d, ovt'r lapping lat(.'rally and aowdl'd al !he thall us ccnlt'r, adnute 10 

weak ly a!«:cnd ing. loosely auad1cd; UPI• tm su t.U'ACI! smoo th to s.:robiculalc, 
conti nuous, becoming irregular!)' cracked to a!tn o:<.t rimosc-rclicu latc in 
some parts, At' tCI':S slightly revolute, subroundcd to irregular, MARGIN smooth 
to highly incised and cr;;onate, weakly ascending o r mostly i:flat, ir~gularly 

dissected and sublacinu latc in older parts, .: il iate; MI\CIJLAE !aminal and 
amphi thcd al, usually dist inct, hut fai nt in young apotheda, linea r to reticu lale, 
\'cry dense, oft en developing into cracks; t.ACINUt.F.s short and irregul ar in size 
and shape, unevenlydispersl·d at the apices and along the margins o f older lobes, 
admi:ti.'J with soml.' small, irr ... gular aJwntitious lobules, simple or irregularly 
bram:hed, fl at, 0.5- 2.3 x 0.1- 1.7 mm, apices truncate or rarely a.:ute, underside 
concolo rous with the IO\\'er margin; <: I !.lA black, usually simple, rarely furca te 
or irregularly bran.:hed, 0.2-2.6 x 0.05-0. 15 mm, sparse to frequent along the 
ma rgins; Mf.I) UI.I.A white, pigments absent, but somet imes reddish spotted 
due to hydrolysis and oxidation of salazinic acid. SoRAliA, POSTULBS and 
tSIDIA absent. Low1m SURflAC£ bla.;.k, shiny, smooth to subrugose, subvcnate 
o r subpapillate; MAIU; tN shi ny, brown, smooth, rugose to papillate. 1.0-5.0 
mm wide, naked, .:ream coloured or variegated under fe r tile lobes; tUIIZINf.S 
black, simple, furcatc o r ir regular!)' branched, 0.2-2.2 (-3.4) x 0.05-0. 15 mm, 
fre<JUl'll t lo denS(\ scattered. i\POTII EC IA submarginal and common, concaw 
to urceolate, becoming ±flat and sometimes distorted when old, 0.5-7.6 mm 
wide, substipitale, margins smooth , cciliate; amphithecium and stipe smooth , 
turn ing rugose when older; l) tsc brown , epruin ose, imperforate, ±incised when 
old; ASCOSPOIUiS ellipsoid, 10.0-1 4.0 x 6.5-9.0 ~lm , cpispore ca. 1.0 11m wide; 
PYCN IDIA submarginul and ..:o mmon, abundant on lohuks or lad nulcs, wit h 
bla.;.k ost·iob; CON ID IA fi liform (7.0-) 9.0- 11.0 x ca. 1.0 ~uu . 

SPoT TEST s: uppe r cortex K-t- ycllo\.,., UV- ; m edulla K-t- yci!O\.,.- rcd, C- . KC 
similar to K but paler, P-t- yellow, UV -. 

TI.CIII PLC: cortical atranoti n (minor) and chloroat ranorin (m inor); 
medullary salazin ic acid (major), consalazinic acid (mi nor), and protocetrari..: 
add(t race). 

PA,.,\THE - Brazil. ~o Paulo Stale, Municipali lyof l!anha~m . Cibnncl qu~rlcr. rocl.:y 
shon> bel...,-een Pro~ia dos Son hos and l'rJia de l t :mha~m. 21~ 1 1 'S, •16"17' W, 10 01 al l. . on 
$tN']I grani tic rock n<'a r the wa, ~-M.P. Marcelli , M .. M •. Marcelli & M.M. Man:elli 622-1 , 
03- IV· I989(SP). 
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H~um3·•1 . 3.l'tmnulrrrm• hypcrmucllltdum (llil rl oftht hoiOiypt). 
4.Pamwrn•rm1mplmn(holotype). 

Burs • IOmm. 

4 
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"lilble I. A comparison of I~ l1ypermt1wlawm h'ith the lectot)•pe of I~ rupwm and the 
hoJOl)'pC of P. <'Xf'WISWJ/. 

P. ta:MN$1Jio/ P.IU,'I'TV.\1 P.uYPillt -'1 ,\Cill~lnJ.\1 

l.obcwM.Ith 
6-10 

(mm) 

M:KIIbC cffiguratc(:,S) reticulate m.arkc.:llyrctindatc 

Cilia niknfuronc: &implc: u~ually&implc: 

(111n1) 0.5- 1.2 0.2-0.S(!) 0.2-2.6 

,\pothOOt~m impcrior;ue{S) impcrfOI"atc impcrfor~tc 

A«ospore~ i7."-
17.S-2 1xl0-11(!) I0-12.Sx6.0-7.S(S) 10-11x6.5-9 

(fm1) 

Conidia$i"Zc' 
6- 9x0.5 10- 11..Sx I (S) 9- 14x I 

(Jun) 

Mt:JuUary 
Sil lazini.:(major), 

.sa h111:in il::' u tazinic' cons.a lazinic(minoc), 
lH:iJ~ proto.:t'"l raric(tr.Jct) 

(' ) Data from ~~~n:urt.. {~) l>i il~n .<isnlfi"*nll)" from orisinal ckJ.: ript ion. (S) A.A. Sftlt.lmann puJOnal 
~mm1111!;;~tion. 

COMMGNTS - PMmalrem(l II)'Jiermac/l lalum is a saxi...:olous species that lacks 
vegetat ive propaguiC$ and has a very dense I)' reticulate-maculate upper cortex 
that some tim es be.:omcs irregularly cracked without he.:oming retkulate­
rimose. The maculae ofi.en become so enlarged that they restrict the grayish­
gr~·cn colon.·d areas wilh algal' to small, scattered spots. lhe margins arc 
moderately ciliate. 'I he apolhc.::ia nre imperforate, shortly stipitate, and have an 
cciliate thai line cxdplc, which i~ ~moot h when young but become~ rugo~c and 
ind~cd with age. 

According to llale( 1977), Parmotremar!>.JUIIISIIm I laic, a very:;imilar spedcs, 
is distinguished by ils subimbricatc lobes, frequently furcatc cilia and an upper 
cortex that becomes somewhat rimose-reticulate in the ccnlrol parts due to the 
agglomeration of age-dependent cracks, thus more d oscly resembling those 
species formerly placed in Rimelia. In addition the as.::osporcs of /~ exfumswn 
arc considcrabl)• larger than those of P. hypermrtcuhllum ( 17.5-21.0 x 10.0-14.0 
~un vs. 10.0- 11.0 x 6.5-9.0 ~t m) and the conidia somewhat shorter (6.0-9.0 x 
l.Opm\•s.7.0- 11.0 x I.O!J.m). 

l.ynge ' s des.:: ription of Pcmnelill rupta !Parmotrema ruptum (J.yngc) Hale] 
(l .yngc 1911) ci tes only one w rticolous sped men (lectotrpe inS~. Fig. 'I), which 
differs from P. hypt>rm acul fifmn by having much narrower Jobes (4-6 mm vs. 
4- 11 mm wide), shorter (0.5-1 .0 mm \ 'S. 0.2-2.6 mm long), simple ci lia and 
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sma iJ subglobose spores (9.0-1 1.0 x S.S-8.0 ~tm vs. 10.0-11.0 x 6.5-9.0 ~m). 

!laic (1960) .:om men ted thatl.yngc'sspccimcn was very simi lar to /'armotri.tntl 
cetmtwn (1\<:h.) Hale, apart from the nude lower margi ns. We confirmed this to 
be the .:asc with the type resembling a small, weakly ret kulate, weakly era.: ked. 
clacinulatc spcdmcn of I! cetmrum wi th nude lower margins. No medullary 
substan ce other than salazink add is reported for P. ruptum. 

' I he original descriptions of I! ruptum and I~ exptmsum recorded significant 
dilrcrcnccs in lobe \"'dth, cilia ramification andascosporcsi:te (Lyngc 1914, I laic 
1977). Following u comparison of the lectotype of P. ruptmn with the holotypc 
of P. exptmsum, we consider thut these differences arc indeed, si~nifkoml. TilUs, 
the ..::ortex of P. mptum is macul:lle in a reti..:ulate pattern, whereas P. expmtsum 
has typical, d ligurate maculae (A.A. Spielmann, pers. cQmm.) which do not 
resemble Wmelia. Consequently, we do not accept these names as synonyms 
as recom mended by !laic & DePriest (1999), but conside r them to he similar, 
possihl)' relat ed species from this ver)' .:omplicated, sala1.ini.: add .:ontai ning 
group (Table I). 

Parmotrema permawlmum (liale) Kurok. is a further species that resembles 
P. l•ypermacultllwtl, but it is corti colous, has a more coriaceous thall us, and 
s<.-s..~ilc, perforate apothecia. Moreover, the lobes of P. pi!rmaculatwn ar<.· broader 
(8- IS mm vs. 4- 11 mm wide), the ascospores somewhat larger (13.0-16.0 x 
8.0- 10.0 ~1111 vs. 10-11 x 6.5-9 !J m), and lad nub and lobules are absent (Hale 
1971, Kurokawa 200 I). 

Ac.:ording to Kurokaw·.1 (2001), !! desf>eCiwn Kurok. has a very .:oriaccous 
tha llus with a weakly ma..:.u late upper cortex, sparse to rare cilia, ±perforate 
apot he..:.ia with a ± rugose am phithc.:ium. D~pitc some morphological and 
ascospore similarities with I~ l•ypermaculatwn, I~ despectum ha.-; a more regular 
pattern of lohule forrnati on along the margins. with more rounded lobules. 
,.,.hilc P. llyJirmnr~wlllt um ha.~ irregular, trun.:ate lobules or lacinules which arc 
scattered and spread irregularly along the margins. 

Although Bcnatti (2005) mentioned ..:.apcratic acid ddccted in TLC, this 
substance was not confirmed in 11Pl..C anal)•sis. 

1his species name {ltJ'IJt'rm acullll um) refers to the strong, often dense, 
ret iculate pattern of maculae developed over the entire upper cortex. 

Additional comme nts on oth~·r related species containing sa la:tinic add 
su.:h as /)armotrema eurysacmn (Hue) Hale and/~ mtw tiqueireuse Hale .:an be 
found in Benaui (2005). 

A more detailed overview of the many problems regarding the salazini.: 
add-.:ontaining group of Ptmnotrema species without vegetative propagules 
can be found in Spielmann {2005). 
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Dacampia cladoniicola sp. nov. (Ascomycota, Dacampiaceae ) 
on Cladonia sp. from Turkey 
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l;.skitdrir, Turkey 

Abs1r11ct - Dac~Jmpia dtuW.riirola is described as riC""' from four roll!xlions of 
squan111ks of an unickmified Clmlunh• SJl. in we:sltm Turkf.>y. It diffeD from the other 
nl('rnlwrs oflhe genus in the ~hor t cr ~uxl l\'lllti1~ly narrow as.co~po r\'5. The new ~pedes 
is the li rst lfirctrmpia SJI«i~s repvrtt-<.1 ou C/(1{/vuitr. 

K~y y,·ords - lkhcniruknn fungi . l icii\'U~. Fnnre 

Introduction 

In the course of determining lkhcnicolous fu ngi from Turkey, one new genus 
(llawksworth & llahct 2007) and eight new species have been described a..<: 

new to ~dcnce (llalt ct et al. 2005, 2007a, b; ll altct & llawhworth 2007a, b). 
Also, many taxa were reported as nt'W re..:ords for the coun try (Hahct el al. 
2006, 2007a, b, c). Here we des..:ribe a new spe,ies of Dacampia growing on 
Clado11ia. 

' I he gen us IJac<lmpia {As"·omycota, l)otllidetlles, /)(lcmnpitlCt!{l() current\)' 
comprises seven specie~ (I I abet & l lawksworth 2007b). Recently l lahct & 
1-lawksworth (2007b) provided a key and synopsis to the species, along with 
drawings of the ascosporcs. In that study, it was found that Dacampia species 
arc general!)• rcstri..:tcd in thei r host range, and mostly o..::cur on foliose genera, 
induding l'tdtigem, Solori1U1, and l.eptogium. llowcvcr, the type spcdcs of the 
genus; D. lwokeri, is an independent lichen (I Jenssen 1995}. 

Material and methods 

'I he type material of the new species is deposited in AN I ~S. Sped mens were 
examined with an Ol)•mpus Bl l·2 research microscope fitted with Nomarski 
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diffe rential interfcrcn..-:e ..-:ont rost opli.:s and a d rawing lube. Pholomi..-:rographs 
were prepared o n a Nikon Edip!'e ROi. Sed ions were prepared by hand and 
examined in I ( l.ugol's iodine and Mclzler's iodine. with (K/ 1] and without 
(I] pre- treatment \o,rith IU% KOII ), 10% KOII alone, and water. Ascospore 
measurements were made in wah:r and 10% KOH ; the extreme values o utside 
1hc mai n rongc ::arc given in p::arenthescs:. 'I he lengthJbrc::adth (1/b} ratio of the 
ascospore!' is gi\•Cn in the same w::ay. 

The species 

Dacmupia clado,iicola I lalid & A.O.Til rk. sp. no\". 
Mn;oBAN" Mil 521255 

/)fUOIIIIf>ill .<J~«ia it~<iJ:IIiS IUCI»pt>ri..< J lmn .. <...<ef'llllii.< d I ( 2) lmzgiuplflii1, (9.5 ) /0.5 
11(- 11.5) X (•/.S- )S.S- 6.51'"' (u - 10),1/b - (1 .6- )1.9- 1.2(- 1.6). 

Tv PuS; Turh:'y. Mani$3. Salihli. \\'ts l<' rn t'arl of ~rnirl:6]1f ii Dam. 3g.)9'K, 2S•20"E. ah. 
285 11l , Of1Sljuumuh:~ofClm/(HIIII )]l.OII n l<.IS~i.'S. I S Augu~ L 2006. 1eg. M. Candan (/\:'liES 
11038 - hnln1ypu~). 

En JorotOGY: 1hc<"r ilh<'l "da.Umiirola· rdN"S IO lh<' hos1 Cladm1iil. 

I)F.SC RII>"I'I ON: Lichcnicolous, on the squam ules of Cladonia sp., causing 
blead tingand. apparently suppressing pod<-lia production in infected squwnules, 
p::at hogcnic. ASCOMATA pc:rithedoid, arising sinsly. immersed at firs t wit h o nly 
!he osliolc and surro und ing zone externally visible, semi -immersed (¥.4 to 
'h) at maau rity, 150-200 Jl lll d iam, 1- 2 per ::a reole, black, !'ubglohnR Os:t iole 
not papillifonn , - 30 1-1m cli am. P.xciple composed of 6- 8 layers of ang ular 
pseucloparenchym atous cells, textu.r.J :mgulari s, 25-50 IJIIl thick, the indi vidual 
..-:ells somewhat radially ..-:ompres..,ed , reddish brown to brown, individual ..-:e lls 
8-1 2 x 6- 8 Jlnl in vert ica l section, smooth , wall!' ..-:a lf.lm th i..-:k. HAMAT HP.<: tUM 
of cellular pscudoparophy!'cs. abundant, septate, branched and anastomosed. 
1.5- 2 Jl ffi wide; cent rum I.ugol's and Meti'.ler's soluti on (after pre-treatment 
with 10% KO H) 1- . Asc t elongate-clavate, w:.ry shortly s talked, bitunicatc in 
s:tructure, S-s:pored itt m::ature asci, (28- )32 x 10 - 11 Jllll. Ascost'ORiiS irregularly 
bis:crialcly arranged :1nd overlapping in th e asci, ellipsoid, pale brown, rounded 
to somewhat b roadl)' pointed at the apices, murifo rm, with 3 tran:o>septa and 
I (-2) longisepta, smooth-walk·d, slightly constricted at the septa, cells similarl)• 
CQ!ourecl, lacking a ..:onspicuousgdatino us sheath , (9.5-) 10.5- 12( - 12.5) X (1.5-
)5.5- 6.5 IJ.Ill (11 = 20), Vb = ( 1.6- } 1.9- 2.2( - 2.6). CON IDIOMATA not observed. 

E<:OI.OCiY AN U DI STIU IIUTION: 'lhe species appca~ lO be pathogenic :l.'l 

bleaching is seen in lhe infected ::qu;~mules oft he host, ::and podclia production 
i$ suppres$1.'d. lhe new species is known from Cour CQllections, all from western 
Turkey. Als.o, Paul Oiederich (pers. comm.) inform ed us about a furlhe r 
sped men of the new species: ~rnn cc, Alpes-de I lautc- Provcncc, au nord de 



J!ig. l . /)ti,:,,,.J,Ut dm/ouiicoflt (holol}'ll1:). A. Surfa..-" •· i"w of .IS.:tlmat.ll ,,~,~ 11 ~h(l'win~ th~ anJtular 
p$Cudoparcnchym atous cdb in K. B, Ascosporcs in K, C. .'\sci :o~od arn~ngcn~m of a5<05po«'S in 
IISci and p~cUdOj:l11filllh)'WS inK . Salle~ A • 100!-ltll, B • 1()~ 111 , C • 10 flltl. 

St-Etii.'nnc- lcs-argucs, vcrs Notre Dame de Lure, on terricolous Clmlouia, 27 
May 2006, 1~ Diederich 12961 (herb. Diederich). Like in the Turkish specime ns, 
the host has on!)' squamulcs and no podet io. '!he inJected squamulcs ore not 
bleached {as in the Turkish specimens), but much d:Jrker, almost hl3ck. As the 
host genus ha..: a wide dist ribution in the world, the species should be searched 
forclsewht:rc . 
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10 )..lffi 

Hg. 2. VtU"IImt•it• ctmlot~iico/11 ( hulotypt."). 3 a~CO)]K>JCS outl itk'. Scale - 10 ~111. 

OusmWA"I"I ONS: Dammpia ciftdonikolrt is separaled fro m the other members 
of lhe gen us in having much shorler and relatively narrow ascospores. 1\ lso, 
lherl.' is no previous reporl of any Dm::ampia species on C:ltidOIIill spp. 'I he 
narrowest ascospo rcs in the genu.~ arc seen in Dacmnpia leptogiicola where 
they mca.,.urc 21 - 25 x 5- 6.5 1-1m. but that species has much longer and also 7-
transscptate ascospores and grows on cyanoli.::hens in the genera Pamraria and 
Lt!ptogimn (Haho & Hawksworth 2007b). 'Ote other species of the genus with 
3-transseptate as.:osporcs, D. rufesceutis ]ascospo rcs (23- )21.5- 27 x 11- 13 1Jm] 
and D. eugelimmfi8-25 x 8- 10 ~Jm ] have mu ch longer and wider ascospore:;; a!' 
wd l, and grow on diffe rent hosts (llal•c• & I lawksworth 2007b). 

A lm n ·tos,.. l . uu.: tMI;Ns ll iUo\I IS im : Turkey, M;anisa. Kula. Southu nwcSl JI;arl uf Kenger 
ViUI'gr, 3SO"J6'N, :zs•z:fE, alt. 330 m, on squamuksofC/mkmm sp.on mosS(':S , 16 August 
2006, leg. M. Candan (t\NI:S 11039): Mani.s;a, 1\0priibil$1. Wcstcrn part of lkn1irkOprU 
Dam, 3S•39'l\", 28°20T:. all . U S nl , on squamulcs of C/a.f(mia sp. on mosses, 16 All!l115l 

2006, li: jt.. M. ComJ an, (ANI:S 110.12): l ~ kif~ hi r, Uozda{;, Tiirkmt:n llilt , 39-S·f l'\ , 
30"-II 'E, alt. JSOO m, on squamulcs of CJ,ukmi" sp. 011 soil, 21 r\0\'l.'mbcr 2006, lrg. M. 
C'...aodan & T. 'lily (ANF.S 11015). 
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Abstract-four 5pe('ics of IC'piOlaccous fungi an• re i>OI'tcd :\S new 10 Israel: 
UrwoogtLriru~· f1illltitmus,/.l'pimtr tiJJOil'/itJ, 1 •. J'ubgrodlis and Mm·rol~piQt(l ktmrtulii. 
n1<- Si.'<"Oild is new foc Asi.:J . 

Key .. ·ords-kl<l'«vpduau:. L<piiJ/ttlC', Ncar East 

Introduction 

Although the family Agariwceae has been the focus of interest for many 
studies (e.g. KUhner 1936, Babos 1979. Wasser 1980. Bon 198 1, Candusso & 
Lanzoni 1990, Gu ... man & Guzman·D<ivalos 1992, Vc\linga 200 1), it has not 
been included in inventories of Israeli mycobio ta. However, three out of the 
four agaricaceous tribes as delimited by Singer (1986) and Wasser ( 1980) are 
rcpr..::sentcd in lsrad: 1\garicem~ Pat., l.ellCdcopriueae Sing..::r, and l.epioreae J:ayod. 
Wa$..<:Cr (1995, 1996, 1997, \998,2000. 2002) ha..<: published his rccvalu:ll ions of 
earlier data regarding lsrJ.cli taxa in the tribe 1\gariceue and reported on 43 
taxa representing fo ur genera in Agarife(l t! (Wasser 2002). Other tribes, which 
have not been well studied, require further study. Fragmentary data on some 
l.ellLOCoprim~ae and Lepinteae species is available in more general publkations 
on the higher basidiomycetes of Israel (A\'i<'.ohar- l lc rshem•.on 1967, IJin)•amini 
1973, 1974, 1975, 1976a,b,c, \984, \989; Didukh et al. 2002, 2004; Reichert & 
Avizohar- Hcrshcnzon 1953, 1955, 1959). Our literature review identified the 
following 28 lcpiotaceous species: Cliloropllyllllm molybditi!S (G. 1\-ley.) Massee, 
Macrolr!piortt excorinra (Schadf.) M.M.l\·loser, M.fuligiueosqmlrm.ca Malcn~on , 
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J=igure l :Katu«'rep:ionsof l$rael:,\11 -

Akkof'Li in: AV - Ara\OJ Va ll ('}~ BS - Beil 
Shean Valley: CC- Carmel Collst; CG -
Coas1 Galik('; CM -Ca rmel Mounl: CN 
- Centr<~l Negev: DS - Dead Sc.1 Area: 
H - Esdr.1d on (YizrUI) !'lain; Gi l 
- Golan Heighu; GM - Gilboa Mount; 
HE- H~rmi.M I Mount; HI'- Hula !'bin; 
10 - lu<.kan l.kwrl: JM- J u<.k~n Mh.; 
I.e..; - Lowtr Galih:'l:; li - Luwtr ]orJan 
Vulk y; NN - !l:orthcrn N~-w:,·: 1'1' 
- l'hili~to:an !'lain; SA - S,unaria: Sll -
Shefdli ; SN - South r-;._.~\·; SI' -Sharon 
Plain; UG - Uw~r Galik:t>; Ul - UpJ>~:r 

lorJ a11 V.al"-')': W N - \\'1!.\h:ru :'~:"~''· 

M. tmt.~roidt:a (Fr.) Singer, 1"1. procc:ra (Scop.) Singer, 1\tf. promitlt!J/5 (Fr.) M.M. 
Mose r, M. radwdes (Vittad.) Singer, L..-ut:oagariws t:(mrc:ifolius {G ill!.!l) Wasser, 
La. leucolhiles (Vittad.) Wasser, La. littom lis {Mcnicr) M. Bon & Boifrard. La. 
widum.~kyi (Pil;'it) M. Bon & Boiffurd, Clmmat!myt:e.( carmeleu#.( M. Didukh 
& Wasser, Ch. fra.:idu$ {J-= r.) Donk, l,eucocoprilluS Mmlmumii (Corda) .Singer, 
I.e. creltitus J.ocq. ex I.anzoni, I.epiota allm (fires.) Sacc., 1 .. brmmeoiucarnata 
Chodat & C. Marlin,/ ... brmmt!olilat:eri M. Don & BoHrard. I.. t:(ISft l llt!(l QuCI., L. 
ci}1Jeolaritt (BuU.) P. Kumm., L. t!cli iuel/(1 Que!. & G. E. Bernard, L. J,c:f,.-eo/(1 Brcs., 
l..lilaciua (Q uCI.) Boud. , / .. mim>p/l()/i5 (Berk. & Broome) Sac.:.,/ .. oreadifarmr'$ 
Vclcn., /,. $COIJiue/la (Fr.) Gillet, /.. sereua (fr.) Sacc., and 1.. .~eru /o.(a J. g. l.angc. 

As a result or our in\'esl igation, four spcdes of lepiolaccous fungi arc 
reported from Israel fo r the first time: Leut:oagaricw• pilrit i(llms, Lepiola fiptildia, 
L. sul1gmcili!• and MacroleJJiora koumdii. 

Materials and methods 

Sped mens we re collected in Israel during lhc period 2006·2007 and deposited 
at the Herbarium of the Jnslit ute or Evolution, Uni versi ty of Haira (HA l). 



L>istribut ion of spedes (l=igure I) is noted accordi ng to the natural regions of 
Israel as defined by Feinbrun-Dothan & L>ani n (l99A}. Species concepts and 
tribe circumscriptions follow \'\'asscr ( 1985, 1989, 1993). Gener.tl ecological 
information is dmwn from Wasser { 1993), Guzm:in & Guzman-Davalos (1992), 
and Vclli nga (2001 ). Micromorphological characteristics of our specimens were 
observed using Melze r's reagent, C01lgo red, cotton blue and Cresyl blue. 

Results 

r-our new records uCicpiotaccous fungi arc ;,~dded to the mycobiuta of Israel; 
these arc: Lc?ucoagaricus pilt1timms, Lepiota aptlfelia, L subgmcilis and 
Macrolepiota ko11mdii, one of these. l~~pi(lfa ap11telia is a new record (or Asia. 
Our invest ib"ll lions also sho\.,. that species arc foun d prim:Jrily in Querws, 
EuCiflyptus, and Pimt.~ groves o( northern Israel. 

Taxonomy 

Leucoagaricus pila t icw us{l:knwulin) Bon & Boifrard. 
Uoc. Mycol. 6(2·1): 45. 1976 

Bas.: L.-piui<•J'iltd iww O..•moulin, I.t-jt-unia, n.s. 39: I I. 1966. 

Hgurc 2 

Srn.: l..:pi01a rufovdmhm \'ilr . . t~m,:ttilld<i/IS PiLit , Sbom. 1\ar. Mu;t \' l~aJ.c. IIU(2): 
16. 1953. 

l,ipiOif• t uj.wdutiul• \'ar . . <ulw~tbetl$ \\lichansk}\ C~o.-sk:i Mykol. 1•1: 19. 1960. 
L.:puR1• pilttiUmtl \'ar, )1/lnubrm(Wichansl..'j) IA-moulin, l.C"j('unia , n.s. 39: 12. 1966. 
/.ettC()(()/Irimo.< pilmia11m (l)cmoulin) M.M. M~r. Kk:ine Kf1-'ri 01G.mlCnUora, 3J\uf1. 

llb/2: 186. 1967 (nom . iJJ\·al.) . 
l.clte()(oprimu pilarianu$ (Demoulin) WJSstr, NmiL Syst. !'lam. Vase. et non V:~.SC. ·1: 

219. 1978. 
l..cltCIK<I/>rimupillllilllmS \".lr. submbcM {WiciJ;~mk)') Was\er, 1\cw. Sill. Ni7~ ltasL. H : 

221 . 1978('197J'). 
t.~·/K()(()/Irim~• badllilmii \'a r. pill'fiti/IUJ (lk moulin) Kriej:.lst .. Hcitr. Kcnntn. Pilt.e 

Mit1('kur. 7:57. 19'.11. 

f..c•KooKari"'·' mlmO<reopl•yJI"·' lion & Ciuinb .. J:>oc. MrroJ. 22(88): 3 1. 1993. 
l..:/tCVfi.!JIIrk ii>J•illlliauuJ \":ar. 511brubrm (\\'ich.anskf') Migl. & A. Gcnnari, Ri\•, Micol. 

1 1(•1): 292. 1999 (' 1998'). 
L.:II(;Vfl~'<uk!IS J>illllimm~ \'llr. :;tllmcmtVJ•Ity/lt•$ (Bon & Guinb.) Mip. tt /1.. Gi.'nnari. Ri\•. 

Micot.<ll(4): 293. 1999('1998' ). 
MiS~~pplicd • Ltpiola nifovtlutitw \'d('n. sensu l)ihit , KIRk ur~O\·ani ndi(h hub: 424. 

1951,Sboro. Nar. Mu'~ \' p,.,.,.e, I I U(2): 12· 18. 1953. 

PI LEUS S-8 em indium., com•ex-apphmatt:, with low umbo, :>lightly incurv~d 

m3rgin, brownish-reddish, toward the ..:enter darker, velvet)' or silky, sometimes 
almost s.mooth, with age cracked, llesh between cracks cream-wh ite. Surface on 
damaging discoloring to rcddi~h. then becoming vinaceou.-.-brownish, brown. 
L AM I\ I, I.Ait free, with collarium, thin , crowed, slightly ventricose, \.,.hit ish or 
li~h t cream· colored wit h a concolorou:> fimb riate t.'dgc, on handling stai ning 
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J:igure2:f . .:urongaricl1.<pilatimms(l li\l 343). 
a basidiomala, to buidiosrores. c OO~idi~ . d rlleikx:~·sJ id ia. c clcn'K'nls ol lhc pilcipt•llis 

reddish, on drying light pink. STIPE 6- 11 xO.S- 1.0 em, centra l, s traight, hollow, 
sometimes twisted, ~ylindrkal, up to 0.5 em widl' at apex and gradually bulbous 
1.5 em wide ba$C, while and smooth above annulus, and brownish-reddish, 
solid, smooth, silky, ~h iny, slightl y fibrillose under ring. RI N<i situated 6- 7 em 
above stipe base, sometimes in the middle of the stipe, si mple, 0.5-0.7 em wide, 
infundibu li fo rm, whitish, with a dark brown margin, stable. CONTEXT 1\ t.~hy, 

wh it ish, on exposure becoming red, wit hout smell, l<lStc none. S PORE rRINT 

whilish. 
UASmiOSI'OitF.S S.S-9x3.5-4.S ~un, ovate to elli psoid, sometimes 

amygdaloid, with a lateral apkulus, with a germ pore, whkh is often invisible, 
colorl~-ss. smoot h, thin walled, weakly d(·xtrinoid, congophilous, cyanophilous, 
metachromatic. BASIDIA 1-sporcd, 17- 25x6.0- 8.0 .. m, clava1e, hyaline, mostly 
thin-walled. P l.F.U itOC:\"STimA absent CIIF.II.OC:\".STmi A (2 1 )28-13x8.tl- 12( 13-

14) !Jm, variable in shape, mostly clavate, without apic.J.l cxcrcsccnccs, smooth. 
nol pigmented. I I YM~NO P IIORAL THAMA irregu lar. PJLEI I'l!LLIS consisting of 
densel y poH.:kcd, long erect cyst idioid hairs, 80-350x5- 15 J.lrll, wide in base, 
gradually narrow at apex; apex rounded, with pale ycUowish, brownish, pinkish 
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pigment. Almost all hyphae arc in..:rusted wit h reddish-brownish crysta ls. 
STII 'l 'I' II'I-\I ,I.IS consists of long cylindri.:a l pale colored hyphae 3- 10 ~min wide. 
C: !. AMI'·CON N l-:CTIONS absen t. 

S••• ;(: I .~I IISS l:ltAM I:Sim: bro~cl. Gil: 1\in ·r;,.o, in l:~tcul;yfllfl5 p:mn~ . leg. Y. Ur, 2 1.02.07, 

dct. A. Kosaky~u (I IAI 3'13) (Fip:urc 6). 

l ltdSI 'I'A'I' ANI) UIS'I'IUIWT ION: Solilary IO gregarious in small groups, 
saprotrophic in soil, in deciduous copse on loa my nutrient-rich soil. Known 
from EUROPE: British Isles, Belgiu m, Ukrainl', France, Italy, Austria, lllmgary, 
Czech Republic, Slovak Republic, Romania, Spai n, Russia (North Caucasus); 
ASIA: Israel (fi rst record), Georgia (Caucasus); AFRICA: Morocco. 

DISCUSSION : 1.-eucoagnricu.< pilatimws is a rare species for Asia. First 
recognized as l.ejJiota rufot'elutiua Vclen . l'ensu Pihl.t, the taxon was found to 
ha\•e features in conflict with the concl.'pt of L. ruf~wlulilla var. subrubem as 
describer.! by Wi chansk)' ( 1960) by Demoulin (1966), who transferred it lo L. 
pilatimw var. sul~rubem. l\·loser ( 1967) later tnmsferred l.epiota pilatiauw: In 
J .• w .. ·occ>primts based on the presence of gc nn pore in spores and differcn.:cs 
in mic rochem ical reaclivity and pilcipellis. Vellinga (200 1) next tr.msferrcd 
L.:urcx:~priuus Jlilltlimm.,· to L.:w:oag,~rh:m based on difrcrcn.:cs in hubitus of 
pileus, heteromorphic basidia, presence of pseudoparaphyses; this transfer was 
also supported by molecular data. /..euco!tglt rku.~ ~lllmmu!Opltylltt$ was recently 
described (Bon & Guinberteau 1993) as an independent species based on 
its small habitus , smell , and different tint; Gennari & Migliozzi ( 1999), who 
r<:gardcrJ these differ<:ncts as varittal, proposed Lcucoagaricus pillt limms var. 
salmoueopltyll11s (Gennari & Miglio?.zi 1999) fort h(" taxon, now regarded as 
synonrmous wit h l.tmcoagaricus pifttlitmus. 

Relalivel)• larger spores and basidia distinguish our specimens from th ose 
of Demoulin (1966). The sped mens described by Candusso & J.anw ni (1990) 
have sma ller pilei, shorte r slipcs, more variable and larger cystidia. In \\'asser 
(1993),spe.:imensarc described as thin, wit houl umbos, and wit h more variable 
.:ystidia and pleasant sme ll and taste. Ua.c;idiospores from specimcnll collected 
in 'I he Net herlands arc more ellipsoid than amygdaloid (Velli nga 200 1) while 
larger fl eshy pilei. more amygdaloid basidiospores, and longer pileal clements 
distinguish specimens described from Canuria (Bafmres & Bdtmn 1981). 

Ut. pilatitmus is most do~ely related to La. badluunii, from which it diffl!rs 
br the ahsc.w:~ of pig.nent3tion in .:heiloq•stidia, .:heilocrstidial shape, 3nd 
stipitipellis hyphal struclurc. ' I he problem of spccicl' independence of I.a. 
pilatimms and I.a. IHidiUimii 01nd differences in the ecology and distribution 
is r.l is..:ussed in detail by Demoulin (1 966), Josse rand (1974), Comdusso & 
Lan.zoni (1990), Wasser (1993). LeucoaJ:ariciiS pihttimms is also dose to La. 
aumuriovergeus 1\ . Gc nnari & 1\·ligl. (Gcnnari & Nliglioz7,i 1999), described 



61 ... Kou J.,.~n & al. 

TABLI3 1. ln1portan1 distinguishing characteristics of Li!tu:ougarirtu piltttimm,c and 
rdat~:d f.I!IICtWgllrirus SIX~ics 

from Italy, from whic:h it di ffers by basidiospore size, cystid.ia, and discoloration 
of stem to orange when scro~ tchcd. Lt~.IJilaliwms differs from I.a. jubilaei (Joss.) 
Bon in size, cystidial shape, and context discolo ration when cut (Wasser 1993). 
'13.blc I com pares l .eucottgMicm pilmiall/15 at,d related species. 

Lcpiotu apatdill Vcllinga & 1-!uijscr. 
Udg. J. Hot. 13 1: 196. 1999 ('1998') 

Misapplictl · t..:pWta tTista/()itks scn.~u lli1.i'1 Cl :al., Riv. Mic<1 l. 36: 226-227. \993: sensu 
Huijscr & VeUinga. Arnoldscl al , (h·cn:. r addcst.Kt'o.terland:290·291. 19!1S:scnsu 
KeJ<k!mun, PJrJsoll':\•'· Zuid-l.inburg: IJ2· 1J3. 1994: sensu Vellin&J & lluijser. 
Coolia •10: pl. 3. t99"7. 

PtLEUS 1.5-2 em in diam., plano-convex to applanate, with low umbo, slightly 
incurved edge, orange brown to yel low-brownish, with little darker center, 
around cen ter breaking up into concentrically arranged adnate patches, wit h 
faintly velar remnants at the margin. I.AMRI.t.A r. free, thin, crowded, cream­
)'cllowish, wit h slight!)• pink tinge, with eroded whiti:-h edge. STIPE 3-3.Sx0.2-
0.3 em, with 0.4-0.5 em wide base, cylindrical, smooth, hollow, <.noun, from up 
to base discoloring slightly brown· reddish, which is vanish ing later on. White 



t :igui'\'J:I~J•it~WaJ•Ill•-li(l (IIA I 3l). 
a basio.lil> lllab, h 00siJiO$p<~ . .: IX~siJium , oJ i:lt'n~nb of I hi: pikipi:llis. 

myct'lia l cord on thl' basi.'. R ING white, veq• ml.'mbranous, nol distinct and 
removl.'d vay l.'asily. CONTEXT whitish-cream , in base brownish, with strong 
unpJeilsant smell, tilSie is unknown. 51'0~ 1! I' H. INT whitish. 

HASini OS I'Oitf.S 5-7x3.5-4.5 pm, ell ipsoid to oblong, with small laterol 
apiculus. pale brown in Meb.cr's reagent. weakly metachromatic. BMII>JA 

4-sporcd, 22-30x7-9 ~m. d avatc, thin-walled. C II E ILOCYSTIDIA and 
I'LimROC\'STIDIA absent. HYM.Et-:OI'HOUAL TRAMA r~gular. PILEI I'ELLIS 

consisting o( hymcnidcrm, made up o( dav3tc termin3lthick- wallcd clements, 
12- 3Sx8- 1 0 pm. colored to we3kly brown intercellul3r pigment. STII'IT II 'F.I.LIS 

consists o( cylindri cal long colorless hyphae with 3-4 JJm wide. C I.AMI' · 

CONNECTIONS present. 
Sr£CIM.Ii-"S EXA:\IISt D: lstacl. UG: Safsufa foresl, under QuC'wros mlli/11inu~, l~g. Y. Ur. 
19.11.06, dct. A. Kosak~·.an (IIAI33) (Figurt' 6). 

H AKITA'I' ANn UI.STitiKUT ION: Gregarious, often in hig groups, saprolrophi..: in 
soi l, in deciduous woodc;, also mine waste heaps. Known (rom l~ ulttll'f.: the 
Neth erland~. Aust ria, Germany, Italy; AS IA: Israel (fi rst record). 

DISCUSSIO N: Lf!pi()ffl apatditl is a v~· ry r.1rc spccil'S that VcUinga & Huijsc:r 
(1999) described recent ly (rom the Netherlands. l.epiota (1pauli11 has often 
been misidentilied (e.g., Hizio ct a!. \993, Kclderman 1994. Vellinga & lluijser 
1997), and in literature sometimes we can find it a.-= l ,r!pioUI cristatoidr!S. 

Lc.:pi(.) /<1 apmdia is macroscopically very similar to L. cristaf(l, from which il 
is easily distinguished by shape of spores, absence of distinct annulus, and a 
dilreren t smell. It is also very d ose to f ... cri.(fatoidi!S, (rom which it difrers by 
size, non-smooth , orange-brown pileus, absence o( annulus, and ba!<idiospore 
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TABLI3 ! . ln1portan1 distinguishing characlcrislics of L~piot11 apaulia and rdatcd 
/.1!j1iiiUI ~pc:dl.~ 

microchemical reactio ns. '!he also close J.epiota tlfien:ii Sundb .. described from 
Californi a (Sundberg 1989), produces nondextrinoid basidiosport'S, a les.~; well­
dc\'clopcd vclium parliulc, cluvatc to sphcropcdunculatt pilcipcll is clements, 
and farinaceous smell. Lepiotcl 11patdia and related species are w mpared in 
Tablc2. 

Lcpiota subgracilis KUhner ex \\'a~~r. 
Ukr. Unl. J. 35(5): 517. J9iR 

Srn.: l~piota ~meWs (Qul:l. ) J.E. I...;mb>c, Da n~k bot. Mk. 2(3): 24. 1915, nom. illc¢1 .• 
J..-piul"lo!mriliJ !'('(k 1899. 

l.~·pintu $1<1~gradli.~ Kiih~r. Bull. Soc. M)'Go l. Fr.ma., S2: 23 1. 1936 (nom. in\'il l.). 
L~piul1• kcwlmai<'IIU Locq .• Fti~sia 5:296. 1956. 
l.epinta /atispora(Kilhn.cr cx W:as.scr) lkm, Doc. M)·ool. 11(43): ~- 1981 . 
o\1happli~'ll- Lepiowgmrilis Sf:mu J.E. ~llJ-\1.', Flon~ Agaridna Dank<t 1: 2S. 1935, oun 

knsu l.ocq. Uullctin Soc:. Unn.l.ron 1'1 :50. 1915. 

PII.BUS 1.8 ..:min diam.,thin , ileshy, first campanulal\', after expanding Lo plano­
convex, with low umbo, at .;enter dark red -brown, wit h small dense fibri lls, 



Figure <1: UpiQIII $ubj:rarilis (HAl 328). 
a - basid ionuta, b - bllsillio)pon:). c- bll)itl i ~ . J - cl!<!ikx'ystid ia. ~ - d~nk'nh of the pilcipeUis 

paler ncar m argin, with brownish gr.mular squamuii:'S, on whil ish-odmtceous 
b:~t:ksround. LAM ELLAE free, crowded, wide, creamy white, crc<Jm-colorcd, 
ve ry pale grey brown with ::age, wit h finely :;;errate to almost even, white age. 
STII 'f. 3.0x0A mm, cylindrical, slightly enlarging at the base. hollow. cream to 
pale ochraccous. with lilaccous tinge. fibr illose or squam ul osc at base. RtN G 

usually present us \\•hitc wooly remnants of the partial veil, but not distinct, und 
disappearing soon after collection . CoNTEXT whitish in pileus, concolorous 
with surface and sh in)' in stipe. Without smell and taste. St•O~f. l'lm>l'l' whitish. 

UAsmtos t•ottf.S 10.5- ll.Sx-1 .5- 5 1-lffi• amygdal iform to oblong, with latcr.Jl 
apiculus. dextrinoid, congophilous, metachromatic. BASIUIA '1 -tq)orcd, 2U-
30x7- 12 !J.fll , davate. PL£UROCYSTIDI A ubsent. C II IHLOCYSTIDIA 20-45X7- 12 

IJ.m, variable in shape, cylind rical. clavate, lageniform, utriform. colorless. 
HYMf.NO I' IiO ~tAI. 'l'ltAMA regular. Ptu:u•f.I .I.IS with elongated clement:>: 50-

300x6- 12 IJ.m . some hyphae with one septa and brownish walls. STti'ITI I'f.!.I.IS 
made up of long cylindrical hyphae 7-10 1-lm wide. CI.A MI' coN Nt~cnoNS 

present. 
Srtctl>tE.-.:s txAM I:O.'I:P: brncl. CM: Ramal Hanadi'.•, in Pim<sgro\'tS, leg. Y. Ur. I!W2.07, 
dct. ,\.Kosukyan(II/\I 328)(Fip:urc6). 

H ABITAT AND DISTRIBUTIO N: Solitary Or in :>:mall groups, saprotrophic in 
soi l, on clayey soils, oft en rich in nutrient s, in deciduous wood. ... Kn own fro m 
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TABLI3 J. Lt•piota mb;:mciliFcharaclers as published b)' different amhors 

I 
II. F.FI:IU"o)JCr. j 

' 
Cl.:llliO i"T I'.\PI!It 

(l oo8) 
w .• s.'lla 
(19110) 

C At< UU .... Dit 

l.\t< :t.O ~ I ( 1990) 

EuROPE: Brit ish Isles, the Netherlands, Italy, t:ran.:c, Czech Repub!k, Hungary, 
Ukraine. A SIA: Russia (i'ar East- Pri mo rye 'li! r r itOr)') , Sri- l.arlka, Israel (fi rst 
record). No RTII J\ M I:: IUC A: USA. Sn uTII A M EIII CA: Argentina. 

DI SC USSION: Lepiohi subgradlis is relatively w nu non throughout the world. 
Kiihncr ( 1936) co nsi dered the name used by Lange (1935) L. J.i mcilis as L. 
!' IIIJ,'(/ racili.~. lo be inval id based on a mis..,.ing Lalin diagnm;is. 'I he validation by 
Was~r ( 1978) is considered lo be I he :acccplcd dl"alio n (C:and us.."o &: l.anzo ni 
1990). l.epiota kueJuu:rim w and 1 •. ltll i:.JJOra arc considered synonyms of 1 •. 
subgrm:ilis, be;,:a usc tho::ir type spec imens d ifrer only in larger size and distinct 
smell (Locquin 1956, Bon 198 1). 

l.epidta m bgmd lis is q ui te variable. Our specimens have smaller pilei and 
larger, more \'ariahlc cystidia I han I hose described in Wasser ( 1980). Spec imens 
described b)• Candu.~so & Lanr.oni ( 1990) have relatively smaller spores, 
whi le those described by Vdlinga (200 1) haw larger pilei and stipes, larger 
basid io::pores, am i shorter, narrower pileipellis hyphae. Detailed descript ions 
of 1 .. suhgmdli.~ as given by different aut h011' arc compared in Table 3. 
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J =i~urc5: Macmlcpima ktmrrulii [li t\ I 200(M). 205, 29•1]. 

e IO~m 

11 b;uidiomata. b b;i~ ic.lio~pures. c ba~ic.lia. d du:iloc~·~tidia, c ck:mcnu uf thc pilcipcllis 

Macrolcpiota ko,radii ( Huijsman ex I~ D. Orton) M.Yi. M1ls.:r, 

Kleine Kryptogamcntlora. 3Aufl .. llb/2: 185. 1967 

Bas.: Upil.ll<l lummtii fluijs1nan tx I'. D. Orton. Trans Brit. Mp.:::o.l . Soc.•!): U). 1960. 
Syn.: f.<Jiillltt .-.uQrittltl l".lr. k.mmulii lluijsrnan, Ml<JJl-J. :-.1.-J I. M)'(ol. \'cr. 28: 18. 1913. 

(nom. im'9l.). 
l,.:t««oprim~ mtwblo:mdi l.ocq .• llull. mens. Soc. l.inn. l.yon. 14:92. 1 ~5. 

Misapplie-d· kp«Jta .-.w:oritm l suNp. ma$toidca .s~nsu Konrad & M.aublanc, Icons 
Sele.::tae Fun~orun1l : 1'1. 10. 1928. 

t .-prvW gmd/rnl;t 5CIUII Res , Brit . Basidio111.: 66. 1922. 

Ptuws S- 11 cmindium., fl eshy, when yo ung hcmisphcri..:ulto..:umpanul<l lc,lalcr 
convex-applanate, \Vit h low umbo, pileal surface towards the margin without 
pellicle, whit ish, grey, dingy-grey-brow nish , thin-siU.:y-fihrillose, surfa.:c layer 
disrupted on asteroid manner, in th e cc nlrc dark umbrous, sometimes black­
brown, pinkish-brO\Vnish. Pileal margin straight, incun•ed in old specimens, 
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TAnl.e ·I· Important distinguishing charactcrislics of M1tcrokpiot11 konrmlii and 
related Mllcmli!pie~lll :>fX""ii.'S 

on drying undulate. LAMf.I.I.A¥. free, with small collarium, .;;rowdcd, broad. 
with even edge, easily separating from pileus, \.,.h ite, late r pa le creamy. 5"1'11'~: 
7-IS.SxO.S-1.5 .:m, central, .:ylinUrkal, someliml'S slightly twisted, enlarged 
up to 2.5- 3 c.m at the base, solid, brownish, grOO\•ed, somet imes ~overed with 
umbrous adprcsscd scales, fo rmed hy cracking o ft he surface layer. RtNG apical, 
wide, double crown, upper side bro wn, und(.·rsidc cream)', easily separating, 
mobile, o fien with bifurcate edge. CONT IDtT dense, white-creamy, unchanging 
on exposure. Smell and taste pleasant funga l. SPORE PR INT whitish-creamy. 



Figul'(' 6: Distribution of L~tfl(tKfjJ.lldn•~ 
pilatum,.s. /.f!'J•i;Jlatlf"ll~tlilf, l- suh1:rarilis 

and M~~aol~tpiltto kotmufii in hro~cl. 

* - l .<fffMjJ.<lrtW..' pilatimm.c 

• - Upiull•ll/"'trlill 

.A. - L~tl>iutu.,.bj;,..eili) 

• - M"ewl~tplllll• Jo.unAAIH 

BAstl>I OSI'OIU!S 11.4-15.5(20)x7-9.2(10) f.inl , ellipsoid , e llipsoid-ovate with a 
gl'n n pore, with hyaline cap (sometimes slight ly visible), with latml l apiculus, 
with a l3rge refract ive droplet, smoot h, thick-v.:alled, dcxtrinoid, ~ongophilous, 

cyanophilou.~. metach romatic. UASII1 1A 1\ -sporcd, 30- SOx l0- 12( 11\ ) f.llll , 

clavate. PLHUROCYSTII)IA absent C n f.IWCYS'I'WIA 20-40x10-13 ~Jm, clavate, 
subfusiform. IIYMENO PIIOR.\ L TRAMA irr~tgul ar. Pll. ll !PELLIS as a trichoJcnn. 
with long cylindrical d eml'nls, S0-200x9-14 ~Jm , wit h intercelular brownish 
pigJlH'tlt,oftcn in~ rusted at basc.ST tf'ITif'ELL IS with narrow cylindri .:;;~ l..:.o lorlcss 

hrphac, 3-10 1-1m wide, with a brown pigme nt. CI.AM I'-C0N N¥.CT IONS present. 
SI' I:C :IMhSS I:XA MISW: l sro~~i . UG: MI. Mcron, :-ialional l'ilrk, under Pi111J.<, leg. Y. Ur, 
1•1.0 1.2005, dtt. S.l~ \\';u.scr. UG: N"ta l MI. Meron, under Qfltr(ll~ and l 'irm>, leg. \'. 
L:r, 03.0 1 .200.~. dl:-1. S.P. Was.~l"'r.CM: f>torcx NofC~lmlcl. in Quctr:11..< gN>\"~. II"'g. Y. Ur, 
19.01.2007, de t. A. Ko~alo.·yan. UG: Goran Park, leg.\'. Ur, 9.02.07, del . II.. Kosal.'}'lln 
[IIA I 200(M), 205, 29•1) (figure 6). 

t-I AKITAT ANn ntS"I' IU IWTION: Solitary or in small groups, in broad· lcavcd and 
mixed forests. parks, often meadows and ficld'i. Known from Eu HOI' E: Urit ish 
Isles, Denmark, Relgium, Switzerland, the Nelherlands, france, Italy, ll ungary, 
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Austria, Germany, Czech Republic, Slovak Republic, Romania, l'oland, Ukrain e, 
l! elar u~>, Moldova. AStA: Ru~:"ia (Far East· Primorye Territory), Viet Nam, lsracl 
(Ji rst record). 

DISC USSION: Konrad & Maubla.nc (1924-37) tn:atcd. the species as Lq1iota 
exccri(l f(l subsp. mastoidea. Huijsman (1 913 ) renamed the taxon Lepiota 
r?.KCc>riata var. kcmmdii in honor of the Swiss mycologist but provided no Latin 
diagnosis. Locquin ( 1945), not knowing about lluijsman's publication, renamed 
the .same fungus as I .. euclJcopriflu.~ m(mbltmdi. O rton ( 1960) proposed Lepiota 
ko11mdii, which Moser ( 1967) later transferred to Macrolepiota. Vcllinga (200 1) 
considcrs Macrol r?l' iofll ko11mdii identical to M . ma.~toidr?a andM. r k kr?tl ii, which 
differ from each other on ly in pileus color; she allio cites molecular evidence 
support ing the group 3 S one t:lxon (Vcllinga. 200 1). I Jowc\•cr, as there arc 
obvious morph ological differences in habitus, size and .shape of pi lea l cle ments, 
and pileus ..:olor and fo rm, we choosi." to treat the th ree us independent species 
pl."nding fu rther stud ie:t Table 1 compares 1\lf. koumdii and its related spe..-::ies. 
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Studies in lichens and lichenicolous fungi: 

further notes on North American taxa 

jAM ES C. L END EME R 

jlmtl.:nrer@,y/IJ!.n?: 
C:rrJIIogmnic 1/.:rhurimn, hrstitute 11/Syst.tmntic Hottmy 

'lire New }'ork JJottm im l Gnrtlm, Bronx, N }: 10458-5126. USA 

kk~msrr.com 

H.:rb;1rium, D.qwrlmoml of Rvtmry mul Pltml Scieuc.:s 
UnivO'rs ity ofCtdifomitr, Riwrsitlt•, CA. 91521 -0124. US.J\. 

:\bslract - ,\brvtl!llllus I•Jf'tJIMdoynnc, p;,.~mphiJ a/runurnr/11/11, a11d TlmlliJitm~a 

lrypofeptrmr 3~ ni!ported a~ ne1., to North America. ' I he !,'\?neric placerrl<' lll o( Ml;'):nlarin 
br:..drins,ri and ,:lof.prt/v(l'ta is di.Ku~OO. Conforming 10 r h~ new gtneric .:onccpts in the 
Gmplritlllnuu~c\Wdl l~ot:\\'QIIIIb inatior•sare jllllJJo:~'() for Nmth Au~rica laJta: t=i1SIIrimr 

illittwlu(forCraJolris iflirtrulu},GmJtlris .')'l()/•lurboa( forGurplrirul xfWI•Iurgt•),Urutr.:!llnu 
txplit4mJ (fOI'" Plr!UOj:raplrir1a tAplimru) , Plutto,:rup/lic a..<tcroi1lcs (for P/~mp/rirra 

mttroidtJ), and Plmyrlr«trmrfloridmrrmr {lOr Gmpl•iJ flor-ilfmrn) . Miri.rrtitl!m mevicmur 
is pla(~'I.J in srnonymr with M. mxoplro/i$, :and detaik.'<l d iscu.ssion of the taxon is 
jiiO\'ided. 

I. Abrotlrall11s lrypotracllyuae Eta yo & Di~derkh , Rih. l.k h., 81: 16. ~002 . 

Abrotlwllrrs lrypatmdry11ae was described (Eta)'O 2002) from specimens of 
flypotmdryna distributed widely in sub· tropk al Ce ntral <.md South America. 
Considering the phytogeographic afllnitics of the southeaste rn Coasta l Plain of 
North America (Jke..:h ing 2007, Harris 1995, l.enderner 200fi) the di!ii.:ovcryof 
th is taxon in North America is not surprising. '!he North American material 
\"'<IS found on thalli of th e fertile, lividic acid complex .::ontaining taxon 
flypotmdrymrlividtt (Taylor) Hale, whkh is widespread and common in eastern 
North America (Broda et al. 200 1). Presently, no other species of Abrotlmllus 
has been found on llyporraclry11a in North America, and thu~ the lichenicolous 
fungus can be rc..:ognizcd by its host as well as the small black apothccia that 
contain K+ blue-green pigments and have a greenish pruina on the disc, <:~nd 
octosporous asci with 2·(elled brown as:cospores ( 11- 14 x 5.0·5.3~m). 
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Sr•t:c rMii:-tS £J<A~II :>: llu U.S.A. liWRGI1\ . VEKALB CO.: ML Ar"bi11 Tr"il. near 
CCl\'rrcd bridge. Arabia Mountdin Puk, 17.lrii.2006. S.Q. llnx hi"S M I. (hh. l.rndrmrr). 
1:WRIOA. UIJfRT\' CO.: 'lOney<~ State !'ark. 9.\"ii.2007, E. A. 'Ji if•l•197 6 K. v..., ·();ibu~ 

(hb.l.rnd<'mcr). 

2. Fissurina illitcmla CR. C. Harris) Lcndcmcr, comb. n O\', 

Mn;oiJAN" MIJ 51 104 1. 

CmJ•lri$ i/liicmt" R.C. Harris. Son~~;: Horida l.khcm. (•. 20. 1990. TYI'f..: U.S.A. HoridJ, 
Oul•<~l Co., Big Talbol bl:.md S1a1c Park, 17.xii. l987, R.C. H<miJ 11136 (1\"f~ . 

holotype). 

l larri~ (1990) ~cparatcd c;rapltis illitemM from G. ~ulmiridula Nyl. ex Tuck., b)' 
its larger a)Ocosporcs (15- 17 x 6·7!Jm), obscure lis...:urine lirellac, and ecorticate 
thallus. Originally reported from !:lo rida ( llarris 1990) it has subst"qucntl)' 
been reported from North Carolina (Lcndemer & Yahr 2001). Staiger (2002) 
tran~ferred G . . ~11lmitidula to the genu..;; H~.~ariua and, following her generic 
concepts G. illitemta should al~o be' placed in that genus. '!he' combi nation i~ 
made here. 

3. Craplris :cyloplmga (R..C. l larris) Lo:ndemcr. o:omb. n O\'. 

Mw;<)BAN!.:MIJ 511 042. 

Grilpltina "'"YI•If•lmgll R.C. llarri~. Son~ HQridd l.khom~. I'· 1<1. 1990. TYI'E: U.S.;\. 
Florida. OU\-al Co., Big Tatbol lsland Shill' Park, traillo "S.:rubby Bluff~ 17.xii.I9U , 
R.G. Hurris 23900 (N't'!, holui)"J~). 

Due to the gene'ric .concepts employed in the Graplu'daaa~ at the time of its 
description, I farris( 1990) described this taxon in the genu...: Gmphi11a. fo llowing 
the generic circumscriptions of Staiger (2002) Gmpllina xyloplrag(i should be 
placed in the genus Gmpltis. It is characterized by its laterally ca rbonized non­
strialc exciplc, lack of lichen subl' tanc~. nnd hyaline muriform, I+ blue-vio let 
ascospore'~ (65·90 x 20·30(-lm. 1 · (2)/a~cu..<:). ' the comhination is made here. 

4. Lciorrcuma c.~lica11S (l:ink) Lcndcmer..:omb. n O\ ', 

Mw:oBANKM IJ 5lti 6J. 

1'/oarogmJ•I•iml (J:f• lit"an.< Fink, it1 Htdrick. My~-ok~gia . 25: 313. \933. TYt'E: U.S.A. 
ALiban~a , o.car Montgomcr)', 1916. /tP. Bmk.-s.rl. (MICH!. hoiOIYJ~) . 

r'Or some time the first author {JCL) has been confused as to the identity of 
P. r:XjJ/ia ms be~.":ausc it is kqcd out as lacking norstictic <reid in Harris (1995). 
Examination of the type specimen (and a parJ.type in NY) revealed the 
presen..:e of norsticti..: acid. 11ftaeogmpllinn e~:plicmt~. de's.:ribed h)• Fink (in 
llcdrick \933) from Alabama and Missis!lippi, U.S.A. is a widespread specie:; 
in the southeastern United Stales recognized by its relatively shor t unbnmchcd 
lire\ lac with poorly developed white margins, fully \:arbonized exciple, inspcrscd 
hymeniurn, brown ~ubmuriform asco~pores (8/ascus, 21-31 x 9- 12~ m. 1· 2 x 6 
celled), and the pre~cncc of norstktic ac id (although occasional acid ddicicnt 
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specimens arc knO\\'n) . lnlh is spc.:il!s, !he hypolhed um and lower po ri ions of 
!he hymenium become carboni?.cd in addilion 10 !he enlire cxciple, ahhough 
!he degree of carbonizalion is no! as greal as that illustrated for other species 
of Ld ommmf• by Staiger (2002). ll.s a result of the aforementioned character, 
following the gene ri c concepts presenh~d by Staiger (2002), the species would 
seem best placed in J.t!iorrrmma. 'I he new combi nation is made here. 

S. Mcgalaria bccchingii l.cndcmcr. Opuscula Phi\o\ichcmuu, •1: 39. :::0:007. 
TYP~ U.S.A Gcotgia. Rabun Co .• Lake Btu ton Wildlife Management Ar<"a, J7.ix:.2006, 
}.C. l~tr<ltmer 1!1 11/. 7700 (N\':, holotyj ~: CANU, MSC!, UCR!, JIB. l.ll :-.I IJEM ER!. 
i sot~"])('-S) . 

As has been repeatedly discussed {Ekm an & T0nsberg 1996, r:ryday 2004. 
Ll.'ndemcr 2007) the genus Mt~galaria Hafcllncr, as defined by Ekman & 
Tonsberg ( 1996), consists o f severa l groups of relat ed spedes that could 
potentially he recognized at the generic level. Ekman (200 1) howe,•cr, fou nd 
that division of Megalaria wa.o;; not supported b)' molecular data and thu..;; the 
genus remained as circumscribed by Ekman & Tonsbcrg (1996) until Kalb 
{2007) described the genus Clllillocllroma to accommodate a ~roup of taxa 
previously refe rred to ,\tle,(/alarhi. '!his group of taxa ... -sscntially difrcrs from the 
type of 1\ll~gafflria, M. grossa (Pcrs. ex Nyl.) l lafellner, in having the exciple 
composed of an outer layer of prosoplec tenchymatou~ hyphae and an inner 
la)'Cr of .. textura intricata" fi lled with minutl.' n ystals and numerous open spaces 
between the hyphae. The .. double" la)'crcd cxciple o f Cfllillocll roma cont r.asts 
\\' ith the uniformly prosoplectenchymatous cxciple or Mcwalarh1 ~rossa. Among 
the species trans.fcrred to CatitloclmJtna was M. pult:erea (llorrer) ll afcl lncr 
& r .... Schreiner, which is 'omparable in exdpular anatomy and ' hcmistry to 
th(' recently described southern Appalachian endemic M. beeclciugii. As a 
result of this relationship, the firs t autho r (JCL) was curious if lvl. beechiugii 
should be transferred to Catillodcroma as well. "Jhus, in addition to material 
of Catitloclcroma, sped mens of M. beeclliugii, M. grossn, and M. pul..-erea we re 
examined 

Tlw type species of Cat illudmmw is C. mdoclcroma (fCc) Kalb (basionym 
Lecmwm emlod1romt1 FCc), ;1 speck'S that had not pn: vi ousl)' been treated in 
the genus Megalt·lria. While all oft he species examined share the character of 
a double layered exciple, the outer la)•er o f the excip le of C. eudocllf017hl and 
C. iutermiscem (Nyl.) Kalb is composed of loose, thick walled hyphae with 
enlarged terminal cells that swell significanll}' in KOII. Mt'galaria l>et'd1i11gii, and 
J\rl.1mlven.m do not share these characters:, and r.ather have an outer layl' r more 
.:om parable to the species remaining in Mega/aria in CO!lS.is.t ing of comparably 
compaCI th in walled hyphae wit hout I he termin al cel l cnl:lrged. 

In addit ion to the differences in excip ular an<~tomy. Kalb (2007) stressed that 
all speci~s of Catillvd~ronm cont ain zeorin in <Jddition to atr.morin, wherc<Js 
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Megalari11 in its newly restricted sense lacks uorin. Of furt her interesl is the 
fac t that all of the species included in Cntilloo.:ltmmtl contain zcorin, whereas 
the species included in Mega/aria lack lhat substance. Unfortunately, the type 
of Megalt1ria lacks any lichen substances whereas the majority of other species 
pla..:ed in Megalt1rir1 produce atranorin, a character shared by Ciitillocltromn. 
"I he chemi..:al disparity bet"ween M. grossn and the bulk of Me,galnria mirro rs 
the considerable morphological differences between the type of the genus 
and the rest of the species currently placed in Megah~ria. Could a :. imilar 
situation h<.Jve occurred in Ca/i/IQdm;mw, where the type spedes differs in 
exdpular characters and apo thecial pigmentation from some of the Spi.'cies 
included in the genus? 'I he argument could be made to remove M. beecltiugii 
to Cntil/(l{:l!roma as it is dearly distinct from M. gro!'.HI, but a si milar argument 
could be made for retaining the species in J"legal{lria as it differs significant!)' 
from C. t!lldodtrum(l. 

As is evidenced by tlu.• rc..:l.'nt discovery of the aflinitics of Let:mwm 
et~do..:lmnml, and as has been discussed by Fryday (20M), !here arc additional 
species of Megalari•1 s. 131. remaining in other genera, as well a" several 
apparently undescribed taxa. The possibility that these unstudied taxa may 
shed light on the relationship bc:twccn M. ,gru!'Sil and the rest of M~g..,htria as 
well as C llillochroma should be considered. Unt il the status of these genera is 
investigated with molecular data, and a detailed study of t'flt!ga larirl is carried 
out including the species recently described by Fryday (20{)11, 2007), Lendemer 
(2007), and Jagadeesh el a!. (2007) the lin;t author advocates a conservative 
approach, recognizing Catillocltroma with C. c:ndochroma as the type and 
includi ng any sp('cics with simi lar excipular anatom)' such as C. iutumisc~m. 
Concurrent!)' it seems logical to suggest that M . beechiugii, M. puf,:erea. and 
any other species with a similar excipular type be retained in t\<legalaritl until 
their generic placement is con fi nned with molecular methods. 

6. Miriquidica scotopltolis (Tuck.) B.D. Ryan & Tirndlll. 
in Nash <: Ia f., l .i<:hen Flora oit h<: Greater Sonoran Region,::!:: 363. 2001. 

fJi(l/ortt ilutop/10/isTuck., lkh. Calif., p.l•l. 1866. TYI'E: U.S.A, Ca.lifurnia. SlliMbiUne 
md:s no coas1. 1/.N. !Watlfl~-r J.tt. (~Yl JAmhcrsl C'..ollrg<' 73765], 1 ~10/yt'(! 

desigmuN hrre). 
l.edtka .<l.'.(ltoplwlis(Tuck.) Herre. Proc. \\'a~h. •\Clld.Sci .. 12:80. 1910. 
P~Jro SCiR•'f•liolif(l"ud;.) Hnk. Uch. BurJof llk' Unil~'t.! St:.t~, I'· 2 13. 1935. 
Pwmluuutur/...,/is(Tu.:k.) Gouh.Sc.htJtid ., Bib.licll. , 13: I <II. 1 980"' 1979~ 

/..«<mum $lV/u;•IIOiis (lUck.) Timdal. NorJ. J.lklL. •1(•1): 539. 191H. 

Syn. nov. Miritjllitlicu rru•.cicwm Rambokl. Sipmall & Her lei, Mp:oraxon , 5::1:3 19. 1996. 
TYPE: ME.XtCO. Haj~ California. 23 km Sl: of !:I R<»arionlnog Ruul(! I, 73 km 
vn CQ:.Id from ~~~ Quinlin I<J l'ar.Kivr l1unl;, l'ricta NQl":O: 115.31'\V, 200m .. 
S.i.l989. I I. Sipmnu 24923 (m. hok1typc) 
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"I hough common in centra l and southern California as wel l as Baja California, 
Miriquidica scoroplmli.( is rarely collected, part!)' because many thalli arc sterile. 
ll can be mis-determined as a member oft he t ecidt!a mrolmmlle(l group or a.~ 
Rllizocarpo11 bolauderi (Tuck.) llerre based on the general aspect of its arcolatc 
thall us and its lecidein l' apothecia. 

In its nomenclatural history, the taxon has been placed in six gc1lCra and has 
been dcs.:ribcd twkc. 

The taxon was first described b)' Tuckerman (1866) from a Bolander 
collection from sandstone rocks on the coast of Ca lifornia. Tuckerman {HISS) 
later reported it from the Dallas of the Columbia in Oregon from a l-laU 
collection made in 187 1. We examined the Hall spedmcn (F H~ ) and found 
it docs not .:ontain miriquidk add. Alt hough it looks very similar to M. 
scotopl101is it is probabl}' a member of the IA~cide(l (l trobnmne" group. Timdal 
{1984) published TLC data for the holotype, reporting miriquidic acid and four 
accessory unknowns. 11te holo typc was at ASU during the Sonomn lichen flora 
project. Bruce R}'an prepared a modern dcs.::ription (Nash et al. 2004a). I! " 'as 
apparently lost in the mail \\•hen the loan was returned 10 Fl l after Ryan's deal h. 
Than kfully, an isotypc is among the material retained at r\ mherst College after 
the tr-Jnsft"r of Tuckerman's herbarium to llarvard University. 11te specimen 
was subsequently donated to NY in 1989 and is here selected as the lectotype. 

Based probably on its. lecideine apothc..:ia, Herre (1910) transferred M. 
!lcotopl101i.~ to l.c:dden. l ie reported it from Mt. San Bruno on sand•uone at 
1000 ft, and on the Santa Cruz Penin:mla to 1800 fi. 11 assc (1 913) reported 
the spedts from Yostmi te Valley and Catalina Island as .:ommon in higher 
ranges of cismontane California. 'the spcdmcns document ing these reports 
need to re-examined. Fink (1935), based on its sub-squamulosc thallus, 
transferred the species to Jlmm. Schneider (1980) transferred the species. to 
P!lorultl but it J itTers from the o ther member of the gcnlL-., P. rufouigm (Thck.) 
Gollh. Schneid., in "having fili form conidia, a different ascus type, brown 
cpih}'menium, loose paraphyses, pale hypothecium, and ditferent chemistry" 
(Nash et al. 2004a). Timdal (198-1) recogni1.ed th ese differenc~. hut because 
the ascus type of At .~cotopltolis is intermediate between a IJacidi(H)' pe and a 
J.enmom- l)•pe, he placed it in l.eamow. Eventually R)•an & Timdal (Nash et al. 
2004a) trJ nsfcrred it in to the genus MiriiJuidica. 1l1ey saw no specimens other 
than the type duri ng the Sonoran Plora project and reported it as "expected but 
not .:01lfirmcd from south of coasl'al, .:cntral Cali fornia': 

Uascd on coll ections from Uaja Californ ia. where the taxon is common. 
Rambold et al. (1996) described MiriquidiC(I mcxicmm; they were unf;~miliar 
with M. scoloplwlis, which at that time was included in Lec(mom. Bjorn Owe­
La r$$On, while traveling wit h the second aut hor (KK) in 200'1 pointed out 
the spcdes as M. mexicau" in th e San Jacinto and Santa Moni.:a Mount ai ns. 
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"I hey reported it as new to California (Knudsen & Owe· Larsson 2005). ' I hey 
recognized there were :'erious problems keyi ng out 1>pedmens as either M. 
mexicmw or M. scotopl101is u~ing the key fo r the genus in Nash et al. (2004a). 
Afier numerous .::ollections, and waiting for the holotype to hopefu lly be fo und, 
we re·cxamined the problem. We found M. mexicmw does not dHrer from 
other specimens in California refer.1ble to M. smtt>pi10Us. ' I he two descriptions 
in Nash et al. (2004a) ere.::t a false division in the range of \'3riability in 
cpih)•menial color, spore width , thaJiu....; color, whether or not erumpent 
apothecia have an t!vanc~entthalline margin, and color of apothcdal murgin . 
Miriquidic11 mexicmw is proposed here as synonymous with M. sw tofJ/11)/is. h1 
the protologue of M. mexia um (Uarnbold ct ::al. 1996) the chemistry is listed a.<; 

mi riquidk add or lob::aric add Specimens with lobaric acid have since been 
described as the n('w species Protopannelia rya11iana van den Boom, ct al. (van 
den Boom ct al. 2007). That species has maritime distribution, is a juveni le 
pamsite, and il; known from North Baja California in Mexico, and Point La ma 
(Kuudseu 8212, UC R) and Catalina Island in California. Fur1her, chemical 
analysis of the type of M. me.xicaun revealed that it .:ontains several unkno\,·ns 
in addition to miriquidic acid, and is chemica \I)' ident ical to the lectotype (and 
all other specimens of this taxon) we have t'Xamint'd. 

A new desulption is supplied J ue to the confusion in Nash et al. (2004a) 
and the segregation of J>mtoptumelia rytmimm (van den Boom et al. 2007). 
"!he protologue forM. m exi.:t11U1 is detailed and can he referred to for more 
inform ation (Ram bold el a\. 1996). 

D ESCRIPTION. 1lmllus crustose, epilithic, contiguous to di~•persed, areolate, up 
to I mm thick, often covering areas up to 5 em or more, confluent \'lit h other 
thalli . Usually it is surrounded by:1distinct black dendroid-branched prothallus. 
Arcoles 0. 10- 1.5 mm diam, becoming COil\' I.' X, or twisted, angular to round, the 
rim often upturned. undulate or crcnulate, prominent ami black, sometimes 
white pruinose. 1lle attachmen t can dongalt' and areoles become thicker and 
imbricate, and app"ar squarnulosc. "lhc surface of arcolcs is reddish-brown to 
::almost black, rarely a yellowish -brown, usua lly shi ny. Upper cortex is up to 50 
IJ.ln thick, the upper layer brown·pigm('ntcd with an epi nccral layer, the lower 
layer hyaline. l11e lower surfa.:c is corticate, black-brown. 1hc altadmJent is 
broad, over one· lwlf of the diamc:tt-r of arcolcs. ·n1c alga layer is thin, um·vcn, 
int"rruptcd. Photohiont is chlorococcoid gr"en alga l, 7· 12 IJ.Ill di:lm. :-.-lcdulla, 
h'hitc, thick, I·, prosoplectcnch)•matous. ' I he apothccia arc erumpent, 0.3· 1 
mm in diam., becoming sessile, lcdddnc, r.trely with thallin" margin which 
does not persist, but with scatte red algal cells in the exciph:. Ute disc is black, 
plane to convex, rcddish· brown when wet , epruinose, wi th prominent black to 
grayish margin, sometim ('S wh ite pruinollC. 'lhc exciplc is up to 90 j.llll wide, 
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outer layers shades of olive and brown bl'coming hyaline within, inspersed 
with crystals of midquidic add ( Ram hold et al. 1996) and scattered algal cclk 
llymenium is up to SO 1-1m tall.]. or l<t blue, hyaline below, gree nish to brown 
in upper part including cpihyml' nium: cpihymeni um 7- 12 ~ tall; paraphyses 
1.5-2.5 [Jill widl' at mid-level, rarelybrnn..:hcd or anastomosi ng,api~csexpanded 
to 1-5 I-'m, sometilncs wit h brown pigment. 'I he hypothe.: ium is up to 100+ [.1111 

thkk with .:r)'Sials ofli..:hcn substan.:cs in lower area (Ramhold ct a\. 1996) . 
Asd 30-45 x 7-l 4 1Jrn wide. The outer wall of ascu..;; is I+ blue. "Tholus max. 7-8 
!Jill, min.S·6 1-1m high, with out or with small ocular chamber, with narrow a.'\ial 
body" (Rambold t!l al. 1996) with an almost Lecmwm-lype stain. Asco::;:pores 
hyaline, sim ple, ellipsoid, 6- 11 x 3-5 !Jill wide. Condiomala py.::nidial, bla.::k, 
immcr.;cd, mostly 0. 1 mm, usually ncar edges of arcolcs. Conidiophores 
"similar to type V of Vobis !19801" (Ramboldct al. 1996). Conidia long filiform 
20-40 x 0.7·1 1-'m. 

Ctt EMISTRY. miriquidic ad d and four or fi ve unknowns. 

DrSTIU UU'I'tON. Wa..;;hington to Baja California (Rambold et a\. 1996, Nash et 
a!. 2001a), on acid rock, from 13-1602 m, as..;;oci ated wi th Coastal Sage Scrub, 
Ade11usroma fasdcu ltltum or A . sporsifulium chaparrul, mesic mixed chaparral, 
oak woodland, pinyon pine woodl:md , or conifer or mixed oa k-conifer forest. 
It occurs usually in mixed saxicolous li chen asso~iations o(tcn with A.cpicilia 
spcdes. In a recent study o ( San Jacinto Mountains, most ly above 2000 meters. 
no M. scotopholiswas found though il is abundant below 1600 meters (Knudsen 
& Kramer 2007). 1hornson (1997} reported it us (ar north as Saskatchewan in 
Canada but we saw no vou..:hcrs (rom that study. 

ILLUSTRATIONS. Ram bold et al. (1996) , p. 32 1; Nash et al. (2004b) . 

OIS<: usSI<>N . 'lhe thallu..;; is often sterile and appears blackish and 
undistinguished in the fie ld and is easily ignored. The prothallus is di stinctive 
but not always evident. In southern California and Baja it is usually locally 
abundant on hard or dc.:aying outcrops, rod:s, and even on pebbles of basalt, 
vokank rock, gran ite, and sandstone. ' I he species is easily separated from the 
l.ecidea atrobnmuea group by as.::us stain and chemistry because none of the 
I.edde(/ species contain miriquidic acid. Protoparmelia ry(mimw has Jobaric 
acid, narrower spores (2.5-3 }.lin), shorter filiform conidia (IS- 16 ~m long} and 
a strictly maritime distribut ion. Uhizol~flrJhlll bohwderi has large three-septate 
to murifo m spores, t>.vo per as.:us. In the range of M. scotoplmlis. in central 
and so uthern Cali(orn ia we collected no o ther Mirhtuidica species, although 
M. gartMtglii is sim il ar to M. scotoplwli~ it d iffers in havin~ stictic acid in it~ 
medu lla and larger ascospore$; and has bt.>t.'n collected on San Clemente hland 
in Los Angeles County, California, by Charis Brait, the sped men determined 
by Alan Fryday (Sh irley Tucker, pers. comm.) 
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StiU:(,IIiU S t•i:Cti'tt:NS S'l·uuu!u U.S. ,\. (.;ALWORNJA. UUMBOLUT CO.: Bald 

Mountain, 18 km F. of t\rcata, on open rocky ridge tor. 4(r-52'K 12...1"52'\V, 920 m .• 

on rock, iii.ZOOI. B. M,c,,... d.,/. 25815 (hb. M..-:Cunc). ORANG!:: <.:0.: Santa Ana 
Mountains. \\'('i r C.anyon. along Windy Ridge Rood 33•50'11 ' 1 1 7"43'43~\\~ 280 m .• 
on Sllnchtouc, 19.v.2006. K. Kmulkll 6/S /.3 (UC R); Slluta Ana Mountllins, ~ntiugo 

P('ak OCiow tl'.msmiucr to~<ow,3J."4 2'S.2"N 11 7'"32'03"\\'. 1633 m., on boulders ~ncl rock 
outCN>JlS. 22.\•i.2001 , J.C. Umkmc'1' 28•18 6 K. Kmuls.-tt (hb. Lendt:mcr). RIVE.KSJDE 
C:O.: M~nifce llill~ lhmdy<:a l1)1"1n ,3l"3?'JrK 117"1•flJ-W. 48"7 m .,C"mrock.2J.,\i.200·t 
/.C.: Umkm.., •l/85 & K. Kmul..-11 (hb. lrndemer); Santa Ana MOtll1t<lill$, Elsino re l 'e;~k, 

33'"35'32"K 117"2 1"01 " \V", 926 m~ on \"Oianic md: in .::hur arral. 25.xi."2005, K. Kmotl.<c:n 
·1376 (I.,;CR): San Jacinto MOJuntaim, hJyUwikl, tk"ar ln~pira ti on I'OJint , Jl"4J.')6• :-: 
1 1 6•4 5'0)"\\~ 1602 m.,on granite bn ultk>rs in full sun in Pi11uJ j~ff~ryii ltlrc.~t . 4.\•iii.100S. 

K. KmulHII 3139 (UCR). SAN lmNITO CO.: 11innades ;./atiunal Mcmum~nl , ;along 
ChaloncCrN'k,36~29'05~N lll " l 0'03~ \\',32 1 m .. onvoka nkm.::kin riparianwoOOla!ld, 
K. Kmulioetr <IN6 6 8. Hill (SBBG, UCR). SAN BERNARDINO CO.: ]O$hua Tree 
K~ ti on:..l Park, Kl•y'.s Ranc:h, 34"02"83~N 116"09"64" \V", 1268 m., on gr.mih.', K. Kmul.~n 

JOJJ& 'f./11 Dcmx(UCR); Gr.1nitc: Mountuins, Swc:eneyGr.1ni tc: Mountain UC Rescr.,.e, 
comr<m al1<we Ync:a Bajada Camp. 34"•UnrN 11 6•38"37~W. 1237 m .. on gr;mitl', 
12.xii.2006, K. Ktwtlwr 7991.1 6- It Mrr~rllrr (UCR). S:\N UIEGO CO.; Cuy-.. mac.-.. 
Mountail\s., Cuvan1a ra State P.uk, abo\'eSW('('I.,.,'.1terRi\~r. 32" S4" 4 1 ~~ . 11 6° 34' 30~W. 
1222 m.on gra;litt. IO.x.2007,K. Kmul~>t"II912S (SO); 1'.1lonwr Mountain, l'alomarStatt 
P.1r l;, hek"l\v Nute ll ~rri~n Grd(le, akm(t ,\dam~ Tr.ail. l3""20'41~K 116"S5"14"W, 1475 

n1., un hurd gr.1ni1e in ~hat!.: of wk·cunifer wooclla txl, 13.\•.2005, K. Kmttlset• 293•1.1 6 
M. Ktwd.<c:n (UCR). S,\ N I.UIS OBI SilO CO.; San Simeon. San Simeon Stole Purl;, .::oa~ t 

wuthe~t of .state park hcadquar1crs on bluffabo\·c shore, 33"38'25";./ 12!•0lf2S" W, 18 
m .. on mlcanic: rock in cnual 5agc $Cruh, IO. i.2001, K. Kmul.<t ll 8207( FIJ. PRM 857299. 
hb. IA-ndenK'r). WASH INGTON. KITTITAS CO.: by Columbia Riwr, 8 km S of 1·90 
brit lgt•, 50 km 11.S il of J:lltn•hcrg, 47"'120"N, 185 m~ vii i. l987, II. .\/tOme 170J9 (hb. 
McCune). 

7. P/uJcograplris astcroides (Fink) J.cndemcr. comb. nov. 
MYcOBo~.N I:: MB 5111 64. 

Plrtt.:r>gmphina ru1cmi<ks Fink. My.::ok~Sia , 19: 2 19. 1927. TYPE; Por tn Ricn, in au oren 
f~lcl n~:~r Marague;t. .lUi 1:i11k 981 (MICH. hOJk.ltypc: ~Y!, iwtn~). 

Pl111eograpl!is (lsteroidel' wa~ described by Fink (1927) from Puerto Rico and 
subsequently reported from North America by I farris ( 1990). 1he white 
margins of the lirellae, which arc immersed and initially hitl c: the disc, are 
rat her distinctive and make thi s taxon fa irly easy lo recognize in the field. 
Unfortunately the lype collcc lion i~ in poor condition, likely due to 1he age 
of the lhalllL.;, anti the ma rgins of the lircllac ha\'C been distinct I)' abrndcd or 
eroded. All of the North American collections of this species arc from J!Jorida. 
Continued field work in the southeastern United Slates wiU likely revea l il to 
be more wid~pread.ln addition to !he disl in..:tivc wh ile margined lircl lae, the 
~pecies can bc rccognizcd by the fully carboni7.cd cxciplc, hymcnium !hat is 
not inspersed, brown submuriform ascosporcs (8/ascus. 28~35 x 1 0-I S~m. 6-8 
x (1)-2-1 celled), and lack oflichen substances. 
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8. Plmeograplli5 atromawlata (t\. W, :\rchc:r} A.W. Archer, 'li.:lopc;l. I 1:75. 2005. 

Sro. P/~raplti$ knlbiiStaig..-r, Oiblio.l .ich .. 85: 332.2002. 

Srn. no\'. PhMOgmpl!i., illitomticola l.cndcm<!r. R.t.l larris & Y;~ hr, oom. nOO .. I:\·amia. 
2 1(3): 128.2001. 

When the first author (JCL) anU his colleagues rm;t cncounlcrcJ this species 
in coastal North Carolina, USA they assigned it a knl'ative name since they 
pre!'umed it was an undescribed species (Lendemer & Yahr 20011) rela ted to 
the then recently described l'lmeograplli5 kalbii which differed in having two­
spored asci according to Staiger (2002). Whil e those authors were preparing 
a J csaiption of thc North American material, Archer (2006) placed P. k11lbii 
in synonymy wit h P. atromd~ulattl noting the asd to be monosporous i 11 

Australian material. Since the North American material shared this characte r it 
was dear further study was nccd<.-d After compari son of the Nort h American 
material with the illust ra.tions provided by Archer (2006) and Staiger {2002), 
as wdl as photographs of typical South American material kindly provided by 
Robert LUcking, it \\'aS d ear that the North American populations belonged to 
I~ atromawlattl. l;ollowi ng Archer (2006) I~ atmma.:ulatll has a pan-tropical 
distribution , and the occurrence of such a widely di stributed taxon is not 
unexpected in the southeastern United Statt.>s. The species is easily recogni1.cd 
by its circular to somewhat elongate apothecia, often with r-ugged thallinc 
margins, asci containing a single large brown dense!)• muriform ascospore, 
and the prc.(ence of norstict k acid in the thallus. 'I he present .:olle.:tions 
indicate the specks to be restricted to maritime habitats in North America, but 
furt her collecting my reveal it to have a wider habitat distribution in the m ore 
tropicul parts of the southeastern United Sta tes. These arc the tirst reports of P. 
atromaculahl from North America_ 

SPr.C:I.\nL...-5 f:.x.o.~us-w. U.S.A. NORTIT CAROI.INA. BRUNSW ICK CO.: Bnld lll'ad 
lslomJ, Ssii .200J. /.C l.<!mlemer 1611 6- R. ti1l1r (hb. l.cndenk'r). It tt1/Jr •ltH8 (OUKEJ. 

It l't~ln -1855 (DUKE). C.>\.RE.RET CO.: CitK" Lookout National Seashore SluKkkford 
l:km~. 19.iii.l003, /.C. Le,ulemerC'/111. 738 (hb. Lcodo:m~:r);1h~"'duro:- l~oo~Y•dt Naturul 
An-a. 20.iii.2003./.C l.r:tu/a•~c:rdn/. 706(hb.l.cndcml'r), R. Yaltr4691 (DUKE), R. Yt11Jr 
·IJ.U(DUKJ:). 

9. Plalytltecium Jlorida/111111 (Tuck.) l .cndcmcr, ..-o mb. ntl\'. 
MH;OBANK MB 511043. 

GrupltiJjl.uidtliUI Tuck., Syn. N. 1\mcr.l.ich .. 2: 126. 18&-i. TYPf:.: U.S.A .. f~st Florida, 
IBn.}. Dmmdl Smitlt .<.u. (FII -TUC: K! [.:x lk"rb. C.l~ Au.\tin l, !...ctutypc .\Cic.:lcd 
here: NY!. i.;ol&:lotypc). 

GruJ•Itirrll Jlaritlmw (Tu.:k.) R.C. Hurri~. Sonw l ·lurido~ Lich~:n~. I'· 14. 1990. 

At the time of its description, Tuckerman (11:188) considered Cmplli.~Jioddmw, 

to be dosely related to related to Gmpltis grmnmiti:; PCe (:: Platytlt!!cittm 
,1/rmmnitis (Fee) Staiger) . .Because of its s:ubmuriform as:cos:por~s Harris 
( 1990) transferred the species to Grapltim1 MUll. t\rg. Following the current 
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generic .:oncepts proposed by Staige r (2002) this !"axon should be pla.:ed in 
Platytfu?cimn Staiger, and the new combination is made here. Platytllecium 
jloridmwm is a distinctive species because of its long branching li rcllae that 
lack carbonization, the presence of abundant norstictic acid in the thall us, and 
hya line submu riform ascospores ( 15-20 x 7-9!J.m, 8/ ascus). 

10. 'flull loloma ltypoleptum (Nyl.) Staiger, llih. Lich .. 85: '137. 200~ . 

(;mpltiJi!ypolepta l\'yl., Acta Soc. Sci. UoL Ft nn .. i: •li2. 1863. 

5)"11. ru.)\". GmJ>lti1 tlll);ui11oitlei R.C. Harris nurn. nud., t.iur ... t:loriJ;r lichl'n$. p. t2. 
( 9'}:;. 

Harris ( 1995) published Gmpltis anguiuoid~ as a nomen nudum. Wh en Staiger 
(2002) revised thr:: generic concept:-: in the Gmplu'daceae :-:he transferred the 
rel ated species G. (mgui1/ll ( t\•lont.) Nyl., to '/lwlloloma Trc\•is. While the fi rst 
author (JCI.) was worki ng on this paper Ri .-::hard Jlarris suggested the material 
he referred to G. mtguiuoides might be conspecific with 7: ltypoleptum, a 
spedes that is widely distributed in tropica l CentraVSouth America (Staiga 
2002). Examination of the material in light of Staiger's treatment confirms 
thi s, and ·1: ltypoleJ'tllm should be added to the North American checklist. '!he 
species is common on 1/ex, Magnolia, and 'f(IXodium in subtropical portions 
of the southeastern Unit ed States, and alt hough th e specimens reported here 
are from !=lorida , the species will likely be found else\,·here in the region as 
fur ther .:ollections accumulate. '1/w//o/oma ltypoliprum .:an be re.:ognized by 
the creamy white thallus with inconspicuous brownish lirellac lacking any 
carbonization. The ascosporcs arc eight to the ascus, hya line, and tr.a.nsvcrscly 
septate (20-30 x 6-9!-'m), with (5)-8- 10 .:ells. 1he thallus in all of the North 
Ameri.:an material examined to for this paper was UV + yellow due to the 
prcsen.:c of li.:hcxanthonc, however a .:hcmotypc lacking lichcxanthonc " 'as 
reported by Staiger (2002). 

Sr•((~ I .\ I IISS ExA Mtsr:o. U.S.1\ . FI.ORIIJ,\. MKI:R CO.: Ah,mg C.R. 127. 26.xi. J996. 
R.C Hmrh 392!/8 (:-.!\') . UAY CO.: :--.1 of Co. r...:t. 3&:1, J.xii.l99;1. R.C. HmTiJ 3576S 

(1'\Y). COIJ.!ER <:0 .: nig C}"fli\"'SS Natiooal l'resenx-. 9.xi i. l992. H.. C:. /farrit JO/i9 
(NY). COLUMBL-\. CO.: Os.:oola Natiorwl Fol\"'.st, 2.i. t99 t. 1\Ut DrKk 19077 (/\')'). 
I'.SCAMJIIt\ CO.: Along J'il)('\'ille Ro.-d Col . 2 n1i W of Co. Rd. 7!A, fl.:<ii . I99J, R.C:. 
Hmri• 31950 (r.."Y). H.AGI.ER CO.: Along Co. Rd. 30•1 al S~>.'C'l'l...,'a h.•r CrC'l'k, 6.i.l996. 
R.C. / ftmiJ37-f()7(NY). JHFERSON CO.: Eor St. Rd. 59, 12.xii. t99J, R.C:. llttrn$)2323 

(NY). L\FAYFITE CO.: Ju$1 W of Flo!. H"'"Y· 51, 29.xi.199,1. R.C. Hnrri>155·1S (1\"Y). 
I.EVY CO.: BliKk l'tlin t S\•'amp. JO.xi.1992. R.C:. 1/arri.• 29390 (S Y). Ul.II~RTV CO.: 
2 15 n1 i f. ofWilrnii,Z..'I.x ii. l990. R.C. lltlrris2611 1 (KY). WAKUU.t\ CO.: 1\pabchicola 
National Fore~t, l .i.1991, R.C 1/nrris 26209 (NY). SUM'I't~R CO.: \\'i tlrhtcuod 11.'e Slllte 
P<1 rk, S.xii. l996, R.C Harris 398-IJ·J\ (1\"Y). 
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Ascomycetes of Sonora, Mexico. 1: 
The Ajos-Bavispe National Forest Reserve and Wildlife Refuge 

FATIM i\ R. Mf:N DEZ-MAYBOCA ', SANTIAGO C HAC6N'', 

~·1 Mn fN I~SQUIW ... ' S: M ... ln' II A 1.. COIWNAI>O' 

'.smrtiago. cl!tU"OII@ir~o•col . • •t fu.mx 

'C.mtro di! F.£tlllliO$ Sllp.trioro!.f tltd F..ftmlo d.: Sot~om.. 

Apartatlo Po.<lfllll , Adm{>ll. I J, 1/i:rn"•.<iffo 83000. Som•M. ,\Uxico 

:lllsliflllt•tlo· Ecologitr,A.C. 
Ap(/rflulo Poswf 63, Xtrftrpu 91000, Vt'mcmz, Mb:ko 

'C<'IIlrO de lnv<"Stigar.itin .:n Aliml'llttldchr y Vi.'$arro/IO, 
A.C. ApllrMrhr l 'oswf l i3.S. H.:mursmo. Smmm, lH~:dm 

r\hslracl r:.ight SJI<'Cicsof i\saunya:t.:s fnMn !he 1\jo!: · Ba\'i.~pe Nnticul.ll Fol'l'.<ol R(ll;('r\'<! 
and \\'ikllif,. Rcfuj.:,o:. IO<"o~ted in Sonoro~ . M<·xico :1~ r;."orJcd for the fir)! lime in thl' 
Mc:xk-.m mycobiOia: U:t~anximn yurm~. Uialry~ slamllqi. l i."'YfH' koK"IIkd(ml<', 1:. 
poiltmllli, Glom<>f1Sis pmdUIIJ:a, Nyt>cKrea S<ltl<llifiJf'mis, ll~l<riltm iruiii<IIS, aud /1. 
/ttiiU:allllum. Pho1on1icrogmr hs. descriptions. and some ecological obscr\',lliom arc 
pr11'Senl\'<l. 

Kl'y "''QrdS HdQiiales. HyJttKfflllt:t, Xylarialt"S, Ny#<Tialts 

Introduct ion 

'The J\jos:- Bavisp l.' Nati onal fo rest Reserve and Wildli fl• Rl.'fuge (AUNfR) is 
lo.:utcd in the northeastern purl of the state ofSonuro in Mexico, and hus (ivc 
mountain ranges. ' I he vegetation is mainly pine forest, pine-oak fo n.-st, oak 
forest, gallery forest, and m i..:rophyllous desert scrub. ' I he biological diversity 
catalogued fo r the AHNFR indudL'S a little m·er 1,230 vascular plant species, 
along with 358 vertebrates and 92 diurnal butterfli es (Gue rra 1998). 

1l1nc arc some contributions to the taxonomy of thcomycelc:..~ from Sonora 
(Esqueda et al. 1992,l'Crez...Silva et a t. 1996, San Mart in et al. 1999a,b,c), but o nly 
three from A UNHt for Apftyllopl10rale!- (,\olontai\o el al. 2006) and ,\>lyxomycete.( 
(:vtoreno ct al. 2006, Lizarraga ct al. 2007). ' lhcrcforc,t hcsc arc the first reco rd-; 
of J\scomyretes from ABNFR and arc new to the Mexican mycobiota. 

nll! Collections: studit'd Wt' fC obtainl.'d from St'\'Cll typi!S Of vegetalion in tht' 
ABNFR that were: sampled seasonal!)• from fall 20011o summer 2005: pine-
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"13ble I . Sampling siles on the Ajo~-Uavispc Nalional Forcsl Resen ·e 
and Wild l if~: Refuge. 

SIT!; " w A I.T TTI.J"D6 

Mustcii'Al.ITY 01• CANASilA 

I. El Ganlpamtll!O JOoSS '2r 109'>57 "38. 1997 111 

MUSICI P.I I.ITY Of Fao:.Tta.IS 

2. a:Jl=rijolilo .30"56 '35~ 109o5i ' 21" l286 n1 

3.l.aVr.lik•z.J 30"38 "06~ 109"·17'22" 1$46 111 
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Antt•na road 
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7. 1:1 Mt'~.<Ju it.J! 29'>57'26. 109038 '23" 882 Ill 
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I'OF·GI: 
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MDS 

J>J! 

ss 

M 

Vt"llfl~li-.co l)"pn! ptn ... o.a)( l<lr<"t l a~ci.:ucd with g.a.llo:- ry (U<\'1 1 (POF·Gf): pint" fo r'>l (PF): fint"-ual 
fo=! (I'O t"):oak~n fore3t(OOF): mi~roph)·llo~adcxns.::nib(:\I DS):~ik ( :\1);subtropic.d 
r.:rub(SS). 

oak forest associated with gall er)' forest. pi ne forest, pine·oak forl>s t, oak open 
forest, m icrophyllous dl-scrt scrub, mesquite, and subtropica l scrub. 1l11.: seven 
sites were geo-refercnced with a GPS Ga.rmin 12XL, using Dalum NA D-27 for 
digital image processing. 

' I he spec imem were colk·cted and conscr"cd following the recommended 
mycological te..::hniques for th:comyutes {Dennis 1978, llreitenbac:h & Kr.1m:lin 
198 1). Spccic.-sidenlificat ion \\laS based on EUis & Everhart ( 1892),Scuvcr ( 1978), 
L>cnnis ( 1978), and Sivancsan ( 1981); and specific. lit erature as Rappaz ( 1987), 
Barr ( 1990), and Cha..:6n (2001, 2005). ' I he speci mens have been deposi ted in 
the ma, romycclcs collc, tion of the Centro de Estudios Supcriorcs del Estado 
de Sonora (CESUES), with some duplicates in the Ilerbarium of the lnstituto 
de Ecologia, A. C. (XAL) in Xalapa, Vcrd..:ruz. 

Species list 

Ccmtugium yuccac Clem. & E.G. Clem. ex Seaver, N. A mer. CuJ>-fungi . lnopen:.: 
303. 195 1 

Apothc:cia U.S to 2 mm, crumpc:nt, h)'Sierothc..:ioid at fi.rst with involute 
margins; when mature open and cup-shaped; hymenium yel lowish when fresh 
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to light brown when dry, with a darker brown exterior; sessile appearance but 
ftxed to substrate by a short stalk, robust. t\ sd 90-1 15 x 7-1 1 fJffi. cylindrical, 
octosporatc, base ending in a short st ipe, apical pore amyloid. Ascospores 9- 12 
x 6-8 fJm, ellipsoid, thin-walled, uniseriatc in the ascus. Pamphyses 3-5 ~ in 
diam., mifo rm, hyuline and septate. 

SI'ECIML-..s m~on:n: LocALITY 2, J~g. F. Ml!nd.;oz. & S. G6m~z.. 23.VUJ:2005, on d11· 
)'11«n sp. l~af. in «Olonc l'o'i lh pinc·oak tOrest. C:I:SUI:S 599-1. C:lwOn 5575 (XM.). 

0BSf.IWAT IONS 'I he Mexican collection st udied is consistent with C. y•tccae as 
described by Seaver {1978) based on specimens from Colorado and California 
in the U.S.A. Titis aut hor described the speci1.>s as having slightly smaller 
apoth cda ( I mm ), and paraphys1.'S (2 fJill in diam.). \\'orldwidc, this taxon has 
been recorded on rare occasions, and this is the first record in the Mexic;:~n 
mycobiota. 

flypocrca scu tclliform is Bcrk. & Ra\'encl, in Ellis & herha rt , 

N. Amer. Pyrenomyc.: SO. 1892 
Strom::.ta 3 mm in diam.,di~o id ::. l wi th some dents in cen ter,apparent lysessi lc 
but short-stalked, robuz;:t, dark wit h brown-reddish poh•der. Surface dotted 
with pcritheeia ostioles; context whitish to light brown. J>erithccia 100·150 X 

6- 120 .. m. globose to subglobose, arr • .mg-.-d in o n-.- la)'l.' r (monostidtous), on 
r.tre oc.:asions polystichous; neck \'ay short. Asci 60-80 x '1 -6 !Jill, .:ylindrica l­
davate, inamyloid.. AscosporCl' 2-'1 x 2.5-'1.5 fJill , globo!le to subcl li plloidal , 
some narrower at one end, wall minutely warted. hyaline with greenish tones, 
o.:tosporate at fin;t, ending with 16 part-z;:po res, ea.:h with an oil droplet at the 
center. 

:w~:C IM I:S S lt' I"UOIW: I.O<:!•I.ITY 7,/.:-,~:. A. ~neht'l, 2'1.1 1.2005, solit:.ty, 0!1 fa ll<: !I brJIKh.::S 
in ll"ICS(fuitc \-cg~Mion. CESUES 5994. 

OasmtvATIONS: 1l1e Mexican collection agrees well wit h the desc ription of H. 
J.;urdlifimniJ give n by Seaver (1910) and P. ll ill & Everhart (1892). Among its 
diJtinguish ing characteristics arc dillcoidal stromata and asci octosporate at first. 
but en J.ing in 16 part-spores. lnd uding this record, th ree spc.::ie.s of llypocnm 
ar\.' known for it.·lexico; the oth\.'rs are II. citriua var. amcriama Canham, ci ted 
fo r Morclos and Hidalgo (Chac6n & Gu .... man 1983) and H. ruji1 (Pcrs.: fr.) f r. , 
recorded for Veracruz ( 'Welden & Gu7.nuin 1979). 

DiMrypc staudlcyi Fairm., Mrcologia to: 2•10. 1918 
Stromata (1.5-) 2-2.5 mm in diam., erumpcnl , partially covered with 

remnants of host ba rk, da rk, so ml.'!imes with slight purplish -reddish Iones; 
su rfa.::c dolled with pcritheda ost ia l ~; context brown to light brown. Perithcda 
(including ne.::k) 550-620 x 190-290 !Jm, globose to pirifo rm, mono- or 
polrstkhous. Ostiolcs with 3-4 apical opening:- radial!)' arranged. Asci 60-100 x 
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7- 10 IJ.m ,cylindrka l-davate, base end ing in a thin !'tipe,apical pore inamyloid. 
Asco pores 10- 13 x 3-'1 IJ.m. alantoid , pale yellowish to brownish- red in ma!'S, 
irregularly bi~e ria te in ascus. 

$ 1' 1 ;<; u•u: N ~ !>,"IHJUin : \,.ci(;-" U"rY I, It)!. 1·. M~nU~t. & S. ( ;(xn l'"l~ 2 1.1.2005. On fa lt~n 

Qurtcus .st'- k a\"C5 in pin('·oak. fomt a55ocia tN with g.a ll<'ry for('$1. CESUES S•IOO. 
lbidt m, 24. V\11.2005, CBSIJI:S $84 I, Ouu-011-5613 (X,11.). 

OHSf.ltVA'I'IONS: ' I he Mex ican material fi ts wilh 1). staudlq i, as described by 
Rappaz (1987) based on specimens from New Mexico, U.S.A. Sim il ar spcdcs 
include D. prac:(fndiml (Spcg.) Rappaz, recorded for Argc:'ll ti n<~, but t.hc latter has 
larger stromata (3 -20 x 1-2 mm), while its asd (10-SO x 5-6 ~J.m ), asco::opores 
(9- 12 x 2.2-2.8 )J. tn ), and pcrithccia (200-100 IJill) arc smaller. 

E11typa koscl•kclovac Fro lov, Nov. Sist. ni1.. Rut. 7: 191. 1970 
Stromata irregular, spread o ut, 1- 10.5 X 1-2.5 mm, occasiona ll y linear, 

appeara nce superficia l to erumpent. dark, partially covered by bark remnants; 
context light ycllowish-brm,•n;surfaccdottcd with pcrit heda ostiolcs. Perithecia 
230--1'10 x 160-340 IJ. Ill, globose to !'ubglobosc. Osti olcs 180-295 x 90-160 fllll , 
prominent, with 3-4 radially arranged , linear open ings at the apex. Asci (32-) 
35-15 X 5-9 ~m. cylin Jrical-davate, base: ending in a long, th in stipe, apical po re 
inamyloid. Ascosporcs 6.5- 10 x 1.5-2.5 !Jffi, allantoid, hyu li ne to pa le ye llowish, 
o.:hra..:eous color in mass. 

~ I' I:C IM I:Ns !>' I"UiliiJI: i .OCA IJ"I \' " · 1<-g. F. M!!nck:1. & S. C.Om~1~ 2S.VIJJ.2005, 011 bark. and 
faUen lfl'i'S in microphy l lous U~rt s.:rub. CESUf.S6 167, Cimaill 663 1 (X AI.). 

0BSf.IWA"I" IONS: All macro · and mic ros-copic characteri stics fit with E. 
koschkelovae, as cited by Ruppaz ( 1987) based on a Russian co llcclion from 
Calligouum sp. (Polygoum:eae). 'I he host was not ident ified in t h~ Sonoran 
collcctio •l. According to th is author, the specie!' was previo us!)• on ly known 
from its type locality (Ru.-.si3), •this is the second documentati on of this species 
for the rest of the world and the fi rst for the Americas. 

Eutypa podat~thi Speg.. Uol. Acad. N~•c. Ci. C.:ordtJ b~• 25: <17. 1921 

Stromata one to .-.cvcral ..: m lo ng, flat, spread out , dark gray with black ish 
dots from the perit hed u ostiolcs; context minute or absent. Perithcda1'1 0-SOO 
x 430· 500 )Jm , globose, embedded in wood. Ostiolcs 200-450 x 210-260 IJffi . 
having 3-4 apical opcninss r .. d ially arrant;ed. Asd 50-65 x 6-8 ~m. cylindrkal­
davatc, base endi ng in a th in stalk, apica l pore in amyloid. Ascosporcs 9· 12(- 11) 
x (2.8-)3(· 3.5) )Jill, alantoid, yellowish to hroh'l1 in mass, irregularly hiscriate 
in the a.-.:.:: u.-.:. 

SI'I.C IM I:.NS $T IJil l l:ll: l.uc .u.in " 7, It'];. F. MCnd1n & S. Cr6nw1~ 27.VIII .200S.un dt"ad 
Pr(}W/>i) • ..-Jutimt -...·001.1 in mesquite \-q;.;' la tion . C£SUE-S 6352, Clmc611-5673, 5676 
(XM.). 
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J=i~ 1-8. ,\ .~omy.:et es n( Snnor.:~ , Mtxiro. 1-2: Cc'"'"Si•m• r•r.c~. 1: llpt'lthecium, 2: il~CMpaore.s. 

3: Hy}I(KIYII J>CIItdlll<'/llltni). longituditl:ll sa:tion of the $lrOIIIil JihO'I.i ng ~ritlu.•cia . •I·S: Vi11lryl><' 

.< landlcyi. 4: i tMma, 5: a~d and ascospo~. 6: Eutypu p<>t/•u•tiU, SIMmatic surfaC(! showing ostiolc.c. 
7-8: (;/nmOf•.~i.<t•mdt>IIS"· 7: hyst<:rothcciu, !1: ll)COSj!Or\'\, 

0BS£RVATIONS: 'I he Mexican ~ollection agrees: wit h B. podmrtlti, as de~cribed h)' 
Rappa7. ( 1987) based on material ~ollectcd br Spegazzini in Ch ile on Podtmtluu 
mitiqui, but the host was different, and the spore size was smaller (9- 13.8 x 2.2-

2.5 ~m) in the Chilean material. The Spcgazzini collection dates from 19UI and, 
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accordi ng to Or. C. Carmaran (Researcher at the Universil)' of Buenos Aires, 
Argentina, pen: . .:om.) th e Chilean material only has two pcrithcda th at arc in 
\'cry poor condition. ' I his opens the possibil ity for the Mexican material to be 
proposed here as the epitype. This species, toge ther with £. kosd•kelol'ae, was 
onl}' known for the t)'pe localil )'· 

Cloniopsis praelonga (Schwein.) Un(k rw. & Earle:, !lull. Alahama Agric. Exp. Sta.. 80: 

196. 1897 

l lystcrotheda 0.8-1.2 X 0.1·0.7 mm, cru mpcnl to superficial, ellipsoid to fusoid 
tips, open or partially d osed in ddtydrated specimens; exterio r dark, hymcnium 
same co lor or lighter. Smooth margin or wi th fi ne longi tudinal sukations. 
Asd 65 x 12 }J.m, cylindrkal-d a\'ate, short -stipilatc, apica l pore inamyloid. 
Ascosporcs 16-29 x 8-13 IJm. muriform, hyali ne to pale yellow, ellipt ical to 
O\'oid with obtuse tips. 

sr tCIMtNS snm•w: loc"I.ITT S. 1():. 1·. Minde-z & S. <.i6nle"Z, l6.VIII.200S, solitarr 
to gregarious. on Nrk of 1:111m trees in pinc·Ollk for~t . Cf:.SUES 6239, Cl11tr.k• 6«.R 
(X..t/.J, 

0BSf.IWATIONS: 1l1e Sonoran cqll ect ion fits with G. praelouga, as dl-scribed by 
llarr(l990) based on specimens from Italy and the United Statt:s of America, 
but <Jscus size was larger (60· 120 x 15-25 }J.ffi) in those countries. Barr ( 1990) 
recorded high morphologi..:al variability for the macro- and micros.:opic 
characters of this species, rc10uhing in the 10ame species having been cited sc\'cral 
times: as a new species and thus increasing its list of synonyms. Ki rk ct al. (200 1) 
recognized two species for the genus: G. pradouga and G. smilt~ds (Schwcin. : 
!=r.) Undcrw. & Earle; both taxa were studied by Barr (1990). 

Hystcriwu insidws Schwci n ., Tr.tns. A mer. Phil. Sue., N.S. 4(:!): 24•1. 1832 

ll ystcrothccia 0.7·•1.8 mm long, subcllipsoidal with tapered bases, linear and 
nearly parallel, l.'rumpent to supe rficial; ce ntral part with stmight longitudinal 
opening, dark with opaque to bright tones, external surface smooth , carbon­
like appearan ce. Asci 155-195 x 18-22 IJffi, cylindrical-clavate, bitun icale, base 
ending in a short slipc. apical pore inamyloid. t\scosporcs 32-1\ 5 x 11· 1-11Jm. 
ellipt ical to subfusoid, brown-olive tone, with 6-8 scpti, ce ntral part of apical 
region a li ttle wider than the rest, irregularly biscriall' in ascus. 

srtCII'ICNS ST\..'(111\0: LOCALITY J,lt'S. f. M~mk-z &S. G6m<'Z. 25.\fl \\.2005, solihlf)' <l r 
g~ri<lu~. on the b~rk of branches and ra llcn lnmk.s in oak forcsl ciC'.;~ring~ . CI~U/;S 

5965, c:lum}r~-6627( XAL). 

OtlSBIWATIONS:·The Mexican collection fits with descriptions ofEllis & Everh art 
(1892), Dennis {1978) , and Si\'anesan ( 1984), who analy-~;ed speci mens from 
Africa, North America, and Europe, but ascus size was different. Ellis & .Everhart 
(1892) observed asci measuring 75 x 15 ~m, Dennis (1978): 90 x 17 1J m, and 
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l=i&- 9-1 J. AS«IIn r~:dt) of SlliMJrol, Mcxim. 9- 11 : 1/p tt!rillm iii$Mt!rl.l, 9: hy:o;tcmtht-cia , 10: ll )lkal 
p11rt of!ISCUS wi th !IS(0S))()r<'5, II : aSCOS jl-Or('. 12-13: Hy>t<"·ium lmoa uulum, 12: hy5 t('roiiK'<ill , 
1 3: pa rtia 1 S«tion o( a~ciwith ascosporcs. 

Sivancsll n (1981): 120 x 10· 18 llffi- As no Curther differences were no ted, our 
specimens were identified as. H. insideus. 

ffysterimu lrtmcat11lrnu Cooke & Peck, in Cooke, Bull. Butfa.IC'I Soc. Nal Sci. 3: 33. 

1875 

Hys1crolhccia 1.5-2 x 0 .8-2.5 mm.cnuupcnt, c longatc to cl liplicaJ.fusoid . with 
obtuse. carbon·likc tips. center doucd wi th longitudinal openi ng when closed. 
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dome-like appearance when open. cxtemal surface dark with rndially strimcd 
margins and speckled wilh reddish dust. In open srx--c imcns.thc hymcnium is 
o rangy red. As.::i 220-345 x 15-20 Jl lll, .:ylindrkal-dav•J. te, bitun i.:ate, base wit h 
3 short St ipe. in3myloid. /\~cospores 31-13 x \0-13 J.llll . .:ylindrical-ellipsoid 
with tips rounded to occa)<:i onally subapi cul<~tc, dark brown to reddish brown , 
triscptale, w me with cenlr-.al cells darker and more compact at ccntr-.a l septum 
level, un iserial"e in the ascus. 

sPrCIMF.NS snmn:n: i.OC""..A UTY 6, /t"$. F. Mf!ndez & S. GOn1~. 27.\'111.2005. on 1M bark 
ofbrancln!Santl f:alll.'nlru nk~ in 5Ublrupica l ~crub. CU.SVIJ'S6J.H, Clul«itl 5692 (X At). 

OusF.IWA"I"IONs: ' I he Sonoran collecti on agrees with the dcscriptionso(Saccardo 
( 1883) and Ellis & Everh art ( 1892). The di stinguishing ch aractcristi .::s (o r this 
tuxon urc its dark brown , tri-septatc ascosporcs, some wi th dark cdls in the 
ccnt~r and light ones at the ti ps. G uzmin (1 983) recorded the first Nystu ialo?.S 
(or Mcxi..:o: N~t~riwn •mgustatwn Pcrs. (or the ;\-lcxi..: ::m state or Quintana 

Koo. 
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r\h$lnu;t IA!pintoJ (.11$/m~r.M is a rcd-;\l:lining ;\ )'CciCS in the /.~~:uroagflficwl 

Ur1C«opri11uS d;~Jc of the . .ly;uricuut•r. It is \'cry .:lose to the Europtan LciiCOi•~Mirm 
rroc(ow/utim•s a ,)(( th~ Austra lian L .. pkHn l~tuuwrrlu1~im. Bouidioo u ps slain rOO v.i th 
ammonia, KO H anJ age, S (~rt:l 11<1\'c an li J)ie<~.l J'apilla, chtiiOC)'"idia :m: lagcniform 
UICLI\';Uj'\\i th apica l ~crtsctnct:and the pik!u.(awer inr,outside thccentra l patch 
is ma<k up of repent hyphae of d ifffo'r~ nl k'ugth anr.l lfia n ~~:tcr. ' I he I ~' IJOC .;ollo,_~tino and 
modern colk•Ciinn$ arc dL~rilx:d. 

Introduction 

The m)•coflorJ of Cali fornia il' rich in lcpio taceous fu ngi, the white-~pored 

agaricoid members of the Agaricm:etle (Sundbf'rg 1967, Vellinga 200<1a , b). In 
part i.;ular the LeucoJJgari..:us/Li:ucocoprilluS dade is represented by many species 
(Vcllinga 2001a, b). One of t hesc, a small but st rik ingspecics whose basid io.:arps 
turn brick to dark red with age and stain orange-red with ammonia, is idcntilied 
as lr. ctts tm~t!SCeltS. 'The European species l,tl. croceovelutinm (Bon & Boiffard ) 
Bon & BoiJrard, and the Aust rali an sp<:cies l.epiowlutmrorrlmgic(t Cleland are 

its sister taxa in sequence ana lyses (Vc!Jinga 2001a}, and toget her they form 
a ~mall and dj~tin c t d ade. which differs from species such as I.a. bmtmescem 
( l'eck) Bon, l.tl. lmdJwmii (Berk. & Uroomc) Si nge r, and /.t1. mnericomu.~ (Peck) 
Vdlinga (Vellinga 2001a. b) in the staining reac tion. The basidiocarps of those 
species also change color whc:n the cells are damaged, bul they ultimately stain 
black(ish) and have a green react ion in ammoni a and KOH. 
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Here we describe some fea tures of the type collection, give a modern 
description of the ~pedes, and discuss the ~im ilarities and di ffere nces wit h its 
dose relatives. 

Material and methods 

Terminology for descriptive terms fo llows Vellinga (200 1). rvlunsell (1976) 
indicated by Mu. in front of the code. and Ridgway ( 1912) (colour names arc in 
"") ha\•e been u...;ed to standardi:t.c colours. 

The notation [90,6,6! indicates that measurements were ma<.h! on90 spores 
in six samples from six collections; avl stands for average length, avw for 
average width , Q for quotient oflength and width and avQ for average quotient. 
'lhc abbreviation 1~. is u:«:d for l.epiota and /.CI. for l ,eucoltgMicm. l lerbarium 
abbreviations are acco rding to llolmgren & ll olmgren ( 1998). 

Standard molecular methods were applied (e.g. Vcllinga d a!. 2003); the 
primer pair ITS IF and ITS1 were used both for PCR and sequencing (Gardes 
& Bruns 1993), and the phyloge net ic analyses were performed with I'AUJ•• 
version 4.0 (S\.,.offord 2002). All nr iTS sequences have been deposited in 
Genl3ank; acccs...;;ion numbers arc listed \\•ith the collections. 

Taxonom ic part 

Lepiota casttm escens Murrill . M)\:Oiogia 4: 231. 19 12. Fig~ 1--t, 6, 7 

0~:$0CR I I'TION Of 'I' YI'f: COI.U:CI'ION (Murril1 397 (NY)) (figs I, 6): 
Murri ll (19 12): "Pi l~u~ small , thin, con\'t'X to subexpand~d. prom in~ntly 

umbonat e, 2-3 .:m. broad; surfa.:e dry, densely appressed-fibrillose, white to 
rose-colored, glabrous and darker-red on the umbo, the entire surface changing 
to ;,:astaneous on drying; lamellae frce . .:rowded, narrow, plane. white, becoming 
fumosou.s on drying; spores ellipsoid, smooth , poi nted, sl rictly hyaline, 7-8 x 3-
4 )Ji stipe tapering upwurd, slender, slightl y fibrillose, hollow, about 6 em. Jon~ 
and 2-5 mm. thick. white: or rose-tinted, ..:hanging to castancous on drying; 
annulus superior, fixed, ample, pcrshttent, wh ite, changing to castaneous on 
dr)•i ng." 

UASIUIOSI'OIUl.S (20,1 , Jj in side-view 7. 1-8/1 X 11. 1·1\.7 )JIU, avl X avw :: 7.6 X 

4.5 )Jffi, Q = \.SS-1.86, avQ = 1.7, oblong-amygdaloid often with small apical 
papilla, in frontal view ovoid with or without papilla, congophilous, slow!)' 
colouring red-brown in Mdz.cr's n·agc:nt, mclachromati.: in Cresyl Blue, 
uni-gunulatc, slight ly thi.:k-wall cd.. BASIOIA 1-spored. !.amelia edge sterile; 
C: H~: II.OCYS"I' In i A hard to revive, 23-35 x 9-15 )Jffi , clavate, with 7-25 x 5 )Jm 
monili fo rm to cylindri cal ex.:rcsccncc, with brownish content in am monia. 
PILEUS COVE RING slru.:lure hard to disc~rn. with chains of isodiamctrical 
cells and elonga te hypha-.- present; pigment brown and inlracd lular. Ci.AMr 

CON NHC'I' IO NS not ohscrved. 
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f:iJt. I. /.~pinta ca...•tmu...~•ms ~ptlniS and ~heiloc~tidia fnJm I)'Jl'l! culleclion. 
Scalc OOrs IOJlm. 

0 ES<: Ru>TION OF M O l ) ERN MATY. RIAI, (figs 2-4, 6): 
CIIARACl"ERI STICS-Dasidiocarps slender, wit h relatively small pileus, 

wh it ish at first, but disco lourin~ orange- r~J lo ~d in all parts when touched 
and with 3ge; lamellae first yellow then omnge with 3mmoni3. 

P1LHUS 8-45(-50) mm, when )'Uung truncate-conical or hem ispherical. 
expanding to plano-convex, applanak and finally plano-con.:.:ave, most often 
h'ith low, broad umbo, sometimes set in shallow depression, rarely without 
umbo. smooth or velvety-fe lted to plush-like tomcntose at ce ntre, around 
centre with radially arranged more or less coarse fibrill ose or cobwebby scales, 
when young whiti sh. but soon discolouring to dark orange-brown, red-brown 
to almost black at centre (Mu. 2.5 YR 3/4, 2.5 YR 3-4/ '1; "Vandyki.' brown~ "liver 
brown" to "burnt urn her") and at fibri ls (~·l u. 2.5 YR 6/6-8,2.5 YR 116; "Verona 
hrO\'>'n~ "walnut brown': '"'hay's russel"' to "liver brown"); background \'>'hite at 
first, changing to orange with rdin, age, or bruising (Mu. 2.5 YR 4/8; "carrot 
red") ; margin fibrillose when young. exceeding lamellae. LAMBLLAB, L = 
arou nd 50, I = 1(-3), moderately crowded, free, rounded ncar stipc and slightly 
ventrio.::ose, whitish at first, but soon pa le pi nk ("light o.;h raceous-buff~ "aprkot 
buff") and Oushcd orange-red in places to completely red ("orange cinnamon" 
to "kaiser brown"); edge conspicuously set with cyst idi a, white at firs t, changing 
to red when touched, and with age. STIPE 25-80{-220) x 1-7.5 mm, cyli ndrical 
but wideningdownwards,e~pedally in lower I em, up to 1.5 times width at half 
length, when young whit ish, to slight!}' pink i:o;h, innately lcngth wi~e fibri llose, 
becoming red instantaneou..;;ly when touched (M u. 10 R 5-'118), and orange-red 
to red with age and other damage (rain e.g.), concolorous with pileus, hollow. 
ANNULUS funnel-shaped, or wit h a smal l ascending, mrely descending,o:uff wi th 
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l=ig. 2. L.·l•iQia Clt#ml()(.cns - A. coUC'Ction «.\®n : B. C aod 0 . collcctiou «v29:4. 
1\ll photo) by John l.cnnic. 

a (small) f!;Jring part, white: at first, changing to rc:d to red-brown, espc:dally ;Jt 
out~ide, and on edge and there almo:;t black; in ner part :;taying white for a 
longer time. CoN"rt-:XT very thin in pileus, whiti:;h , not or changi ng to carrot 
o range to light scarlet ("light ochraccous-salmon'" to "vinaccous-rufous"') \\'hen 
cut; in st ipe whitish, reddish when cut. SMC LL nonl.'. TASTE not recorded. SPORE 

r RI NT color white. C H EM ICAL REACTIONS: Ammonia on lamd lae first yellow, 
then o rangey red. 

llASI DIOSPORES j i05,7,7J in side view 5.9·8.3 X 3.5·4,7 ,...m , av\ X avw "' 6.8·7.3 X 

1.0-1.21Jm, Q"' 1.5-2. 1, avQ= 1.66-1.78, :unygdaliform with small apica l papilla 
and conspicuou~ hilar appendage, in front3l view ob long wit h 3pic3\ papilla, 
!'lightly thkk-wall ed, often wit h one, more rarely wit h two, guttu le!', dextrinoid, 
congophilous, and metachromatic in Crcsyl blue, without germ pore. BMmlA 

14-26 x 6-9 jl lll, the: majority 4-spored, a f.:w 2-sporc:d , d ose to Jamdla edge: 
with rusty bro,,·nish contents. l amella edge sterile; CH EI LOCYSTID IA 17-62 (in 
total) x 7- 19 ~m • ..: lavale, narrowly lageniform, lageniform to utriform, often 
narrowly cl avate gradually or abruptly changing in to 5·30 x 3·81Jm cylindrical, 
moniliform to capitate, apical ex.:rescence, with reddish ru..;ty b rown contents 
in ammonia. PLEUROCYSTIDIA abs ... nt. PI LEUS COVERING at umbo a dcnsl.' 
layer of iso-di<unetrica l cells, 8·30 x 7· 30 !Jill giving rise to occasional elongate 
..::ylindr i.::al or sligh tly fu~iform cells, 25-45 x 7-13 ~m; around umbo a cu ti~ 

of strands of repent hyphae wi th uplifted terminal clemen ts, more sparsely 
covering pilc u..; surface and with thinner hyphae 10\.,.ards: margin; terminal 
d ements qlindriCOJi to slightly inflated, with rounded apex, 27-90 x 8- 12.5 !Jill; 

all clements of pileus .::overing with dark red-brown wa lls, rare\)' incrusted-
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Fig.:-. Up 10M (tlilttudUII$, microscopic-a l char<lelt'n - spores {Band E), 
bJ5idia (C) <1nd chtilocy&tid ia (A aod D). 

A·C f.oru colle.:t iou e<\')•IH; D and E ftoll r colk<tion R. Pors torino. 
Scakl~r..IOIJIII. 

pigmented, and some ..:ells with intracellular pigment. STIPE COVERING a .:uris 
of C)'lindrical cells, 3-5 J-Uil wide, with brown to orange-brown pigments, some 
with cx.:r~ccn ccs. Cr.A MJ> CONN~:CTIONS absent . 

HA BITAT S: DISTRI BUTtON- Gregarious in small groups, rarclysolitary, tcrresotrial 
and saprotrophk , in various fo rest types, e.g. Monterey Cypresl' (Cuprt'5..( ru 
m(ICroi:ltrp(l) groves, in mixed Ailm.~· Picell .(itdtem;i:; forest. or mi xed conifer 
coastal fo rest. Known from Washington. and coastal California. reported from 
Humbold t Co. in the north to San i\•lateo Co., south of San Francisco. 

COLH C., "I OSS I:XAM I SI>I> U.S.A .. Wushington, around S...attJc, 20 Oct. I l':O\', 19 11 . 
\\'.,\.Murrill 397 (I lolotn>e. ~Y): t.:ing<:o.. Sealtlc. F;.~u n t lcroy 1-'Jrk, 27 Oct. 2003. 1-M. 
Birkcback 80 (WTU; (.jenba.nk nriTS f.U 1663SO). California, Humbokh Co., l'.llrick's 
Point S. P .. 23 Ser t. 1966, W.J. Sundhcrg m {SFSU; 3$ L rulwfoUa); Pm kk:( Point S.P. 
1k'ar Mussel Roc:k, U Ocl. 200), E.C. Vdtinga 3076 and )W7 (liC): flr.1i rit' Cn'd:. S.P., 
23 S.'rt. 1966, W.J. Sun.lbcrg 790 (SFSU: a{'- ,.,bmfo>lia); ibidem. 8 Od. 1966. W.J. 
Sunllberg&!I(SFSU: ~ L. n./,rofoJia): l'r<~i rie Crrtk ~dwi)C.)d Nl', ncar Wolr Cn:ck, 26 
O.: t. 2003. 1i.C. Vclli n~to~ 3115: Mendocino Co.. jacluc:Ml S t a tl• I :Nmoos t r.~ticm Po rcs t, 2'2 
No\'. 2003, E.C. Veili ng<~ 3 1 ~ 1 (UC;Genbank nriTS EU 1663S I): Marin Co., Audubon 
Can)-on Ranch , Picher Cilnyon, 6lNc. 19n, Calhoun n -394 (SFSU: as f_ rubmfdio); 
ibidem, GaUQ\<o'll)' Canron. 13 ~0'1'. 19&1, Calhoun 80· 168 (SFSU: as L. '"bl(?{oli11): Muir 
Wond~. 20 No.,·. 1966, Madden 539 (SFSU: a~ f_ r .. h,nfolia); Point Rcrcs. ncar Jln ti na~ 
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Fig. •1. 1..-J'illlll tdstontsuus, jlik uscm·crings A. Ctntrc ofJli lcus (collection .:C\•) 1>12); 
B al)d C. radiating fibfils around umbo 

(6 from colk ctiun t c\':H2'1; C from col.l«tion ll. l'aiotorino). 
Sale iMriOpm. 

25 Xm•. 2003. R.L P .. ~ t orino (UC; GenNnl:. nriTS f:U 166352); Contra W ta Co., Tiklcn 
n:gional ~>a rk. . 23 Nu\'. 2001. E.C. Vtllingu 2739 (UC); San Mut'ou Cu., Suu Frdndsco 
Wdtcrshcd. 10 Ike. 1999, J:.C. Wllin~ta 2398 (UC): ibitkm. 8 Dec. 2000. E.C. Vdlinga 
2596 (UC; Gcnbanl:. nr!TS AV•I82860, as 'U~<((J<lg<uic ot$ sp.'): ibidem , 13 !.>«. 2002. E. C. 
Vellinga 29J4 (UC): ibickm, 5 Doc. 2003, f:.C. V<":llinga 3 142: ibidem, 2 Dc>c. 200.). E.C. 
Vcllinga 312<1 (UC). 

LliUCO.\GMUCU.S CII:OCEOVBLIITI:'>'US - "Jhe :-.le thcrlands. pr~W. :-loord·JioiJand , 
Aenlenhout, 1\'aaklenwld. 27 Oct. 19n. E. Kits van W:ll'tren (I.); Amnerdamse 
Wa~crlcidingduinc:"n , \'ogclcnzang. l30ci.I979,C. Bas7S61A(L); ibidc:"•n. IS Sept. l982, 
1:...c. Vl.' llinga •173 (1.); pmv. Zuid-llolland, i1l. of \'oornc. \\~1\'00ml.' , Quw:l:.j~watcr. 

7 Oct. 1980, I- Schrl'urs 53 1 (L); prO\'. Limbo.Jrg, Bl'mclcn. 9 Oct. 1991. E.C. Vl.'llinga 
1n9 (1.): Cadicr en K~r. 6 ()(;t. 200<1, I I.A. lluij)tr (herb. lluijscr: GenNnk nriTS 
EU I663-19); Elsloo-Gl'uUt, Bunderbo$, 19 Sept. 1998, E.C. VeUinga 2229 and 22ol3 (L) 
((~nban l:. nriTS AF•I82862. 1.SU AF182389). 

l.llPtlYI'A ttAIIMOIIIIIU W CA Austr.llia, Victoria , 52 km No of O rho!il on IN> llonang 
Road, MartinsCrC"t"l:., a lt . 320 111, 17 May2000, !CR. Thide26S2 (MEL) (Genb.ln l:. nriTS 
AY I 76.\7~. 1 .SU AYi i6."5). 
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Fig.. SA. 8. l.t'urot~<Iricus t ro.:t'l.l'l-dutim<J - II. ~port'$: n. cheilocptidia 
(collt<tion H.A. Huijstr, 6 Oct. 200-t). &ate OOrs 10 pm. 

Fig. SC. D. LrpitJia lwcmun/,agica - C spon>s: 0 . chcilocystidia 
(cotk ..... tion J\ .R. 'I hiclc 2652). Sc:;~ l(' lxm JO 11111. 

CoMMENTS- Murrill 's dl'SCription and th~ type collc..: tion of L. CMfim iiS.:t!tU 

fit very well what \\'C have been ..:alli ng either "L rubrofolifl" (Sundberg 1967), 
"/.. C(lrmiueoiUisidia" (Vclli nga 2001a) (both names arc manuscript names 
by Sundberg ( 1967)) or more recentl y "American reprcsentativ~ of I.a. 
croceowlutimts~. The type collection was stud ied previously by Smith (1966). 
whose spore sizes are a little smaller than what we found. 

Lepiora castrmesceus is c<~sy to re ..:ognize bcc<~usc of its reddish ..:olours 
and the distinct central pat..:h on the pileus surrounded by fi brillose scales. 
~·l icroscopically the combination of spore shape, cystidia and structu re of the 
pileus covering is characteristic. 

Only in very early stages arc the basidio..:arps predominantly white, but the 
:'lightest toudt changes them into reddish mushrooms. 'I he specimens display 
3 huge range in size, from minute with 3 slender I mm wide stipc and an 8 mm 
wide pileus to robu...; t with a long and 7.5 mm wide stipc and an up to SO mm 
wide pileus. Microscopically tlum: is also huge variation, especially in si;r.e and 
shape of the chcilocystidia (fig. 3). 

·I he st ru..:ture of the pileus covering at the umbo differs stri kingly from that 
of 1 he squames surrounding the umbo. 'I he same is true for 1 he other two specie:' 
in the group. The des.:riptions of the pileus covering of lA. croa ovelufi11us vary 
from author to author (compare for instance the original description by Bon & 
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4.2 

4.1 

..• 
J.9 0 

' ·' L_ ____________ ___J 

u u u u u u u u 

Fig. 6. Sc.Jnt r d iagram t~f a\-era~ .Spt'lr<! si1.es ft~r collt<:l iM~ of L r,a.<tmJI!.k""ctu inducting lht l)))t. 
t il. tl'IX.wvduti tw.<. am.ll~ /ure>n()l't lul)!im. 

BoiJ[ard (1 972) and those by Candusso & Lanzoni ( 1990), Ke!Jcrman (1 991), 
and Reid ( 1990)). ' I his dis.:repan.:y is .:aused hy the fact that the structure of 
the umho and that oft he fi bril lose covering surrounding it arc very d ifferent. In 
1.. Cflsranegens the central calollc is made up of globose to iso-diametrical cells 
with emerging cylindri ca l clements (fig.1A), whereas the scales arc composed 
of repent radiall y arr.mgcd hyphae (fig. 1ll, C). 

' I he amygdaloid spore shape with the apical papilla is no t unique in the 
Agarii.:nceae: 1~11coagaricw: pepim1s l lcincm. with spores (8.5-)10.2- 11.5(- 17) 
x (S.S-)6.5-8.2(-8.5) .-m (lleinemann 1973) and J.eucomprinu.~ pepi1w.~poru.~ 

ll~ inem. with spon.-s 11.2-13.4 X 7.4·8.1 t-tm (lleinemann 1977) an• other 
t.>Xamples, but both lack the striking colour changes of La. croceovdutiiiiiS, and 
have much bigger spores with a bigger papilla. 

Several species in J.ellcoagaricu$ secti on JJilosPIU (KUhner ex:) Singer posses..:; 
similarly ~hapcd chdlocystidia (c.g.l .. ]i•ligiuesceus Murrill and l .11. badlmmii), 
but these species differ in th eir reaction with ammonia. 

Lepiolil auta11es~eus forms together with La. t:roi:eo,,clutitms and L. 
lwemorrlmgie:a a d istinct group in the Leucoagcm'cus/l..eua>copriuus clade, 
apparently not closely related to spedes in /,ew:oagaricus sect. Pi/l)st!/li su.:h ao; 

l.a. lmdlmmii with a green reaction in ammonia and spore without a germ pore 
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ecv2243 AF482862 

Lt1. croceovelutinus 

Birkebaek 80 BUI663SO 

L~IU 

ecv2596 AF482860 
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Fig. 7. Phyloj;('n!'lic rdaliQflship~ mnong n'<klcning .~('('cil'S of l~ru-or.gwic~<s infl'rr00 from 

Maximum Lik\'lihood .~rn~ ly)I:S of a Jata5~:1 or nri'I'S wqu~nc~~: 60 dl:.lr.l"l~rs w~r~ inrormaLil·~: 
the IIKY85 ,-,~ri Pnt \~ .. s u~ as mQdc l. llool$trotp va lues (in bold) an: Da~d on 100 replintcs. 
LnlfQI<.(tltir mi btul/rlllnri and W . mn.-drt~mn were u!C'd as oulgroup. All $t'qucntu have bffn 
dcpos.itcdin Gcnbank. 
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and La. mnericmms and allies, also wit h a green rea..:t ion wit h ammonia, but 
with spores wit h a germ pore. 

J.ellCOagar icus croceovellltitws d iffers in nr!TS sequences, and in gcnerol 
has m ore robust and less slender basidiocarps than L. ctlsUmescem. The long 
slende r stipes oft he latter might be caused by environmental factors like a thi.:k 
litter layer. Besides the differe n.::es in m!TS, Blso ge1le scq uen.::es of RP82 show 
differcnces in ba."c pai r .:omposition be tween the two North American and 
European ..:ollcctions sequenced (data not shown). 

L!!piota lwemorrlwgica fro m Australia has small<.>r chci locystidia (fig. 5C, 
D) than Lt1. croceowlutitms (fig. SA, B) ami L. mstmtesceus (fig. 30), but is 
in genera l appearan.::c very si milar to both (Cleland 193 1, 1934; Grguri novic 
1997). "I he ave rage spore si1.c for the one collection we studied is given in fig. 6, 
but Grgurinovic (\997) listed bigger and wider spores fo r the type collection: 
6.6·9.6 x 1.0·5.8 }!Ill , on average 7.4 x 4.9 1.llll. lhe diJf\'r\'nccs in nriTS 
sequ\'nces ar\' quite small. 1l1e three ta.xa dilfer mostly at the molecular level 
and in geography; the morphologi.:al differe nces arc small and subt le. Despite 
an extensive li terature rcvich' \ \'C have not been able to find ot her species wit h 
thi~ ~c t of char.K tcr~. It i~ remarkable that the d oses\ relative of the Northern 
llemisphcre spcdcs is found in Austra liu. 

We refrain from making the combinat ion in LettCIJtl,\1tlricuJ fo r L. cmtauesceus 
and L lwemorrlmgia 1 as the taxonomy o f the Lt!u.:oagilficus/ t euctlCOprimt.< 
dade is st ill in fl ux (sec Vell inga 2001\h). 

The actual dist ribution areas of all three taxa arc not known. l.epiota 

C(ISianescem is known from Washington and coastal, nor thern Califo rn ia. It has 
not been fou nd in the eastern states o f the U.S.A. '!he European taxon is known 
from western Europe {from Denmark south lo hal}' and Spain (e.g. Heilmann· 
Clausen 1992, Lange 1995, Hon 1993, Chiusa 1999. Candusso & l.amr:oni 1990, 
Consiglio ct al. 2004, fiolcb;: Catalunya 1991:!), and from the United Kingdom 
t.>as twards to Hungary (e.g. Rdd 1990, Vdlinga 200 1, Babos 1995). Lepiota 
lwcmorrlwgica is known from South Ausotralia and Victoria (Cleland 193 1, 
193-1; Grgurinovi.: 1997, Shepherd & 'lbt tcrdci\198R). 
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Ahslrac t - 1hc taxonomy aod nomcncla lurc of the fungu~ commonly l'l."fcrnxl 10 as 
Sll'oJ•Iolrritl ar.mnli.,.·tr was invt'.stigatccl. Mol('(ular analysis of rhe ribosomal RNA Jarg<' 
subunh gene conlinn{'(l !hc I"Xclusion of !he !1"-'<=i,•s from .~rmpharia. The re.\u lls from 
furtht:r mola:ubr illld mor[•bologk dl .:omparison with lypt: spc<:in indic,ilo::d that 'S. 
n11ta111inm' i~oon):"neric wi th 11 nurnt-lorufolht'r taxacurl'l.'ntly pla.:t'd in l.datiomy.·n. 
Suuplwri11 .mc.l 1\'rr(lfOo'l. 'lhes.: tU.il :tn· tr.msfl·rri:d to L:-mtium)"'t'S ilnc.l o111 cnleno..lco..l 
diagnosis an.-t hri ~f di~us~ioo of1his getm., arc pro\'id«i. 

Key " ·ords l...SU .o;tropharioid. woodchip. SC.:Jut'slrJtc 

Introduction 

' I he :o:uitabilityofwood.:hip .nukh a:o: a subst ratum fo rt he .:olorlisation offU!lgi 
has become in;; rcasingly C\idcnt in recent years, with an cvcr· growing number 
of species being recorded from it from man)' parts of the wo rld During the past 
twenty years o r so the mulching of garden beds with woodchips has beco me a 
routine pr.a.:tice in Britain (Shawet al. 2001), providi ng a specialised habitat that 
is considered by Shaw & Kibby (200 1) to be unique and nol Olherwise found in 
nature. Either as muk h or in composting pil es, woodchip prm•cs :mrprisingl)• 
idea l fo r a wide range of fungi from \'arious groups, most conspicuously 
amongst !he larger fu ngi, including common speci~'S found more usuully in 
other habiwts, and ot herwise scar..:e species \\'hkh can fruit in abundan..:e. In 
Brit ain, these arccxcmplifled by the bird's-nc:o:t fungi Cymlms olla,C. strimmand 
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Crucibulum lae\•e, and by agark!' such a!' Volwtriella gloiouplwla, \~ ltypopitltys, 
and MacroqMidia ~uwmk Some woodch ip fungi have even proved to be first 
recorded from this substratum, notab l}' Me/cmoleuca verructjJe:> (Shaw & Kibby 
200 1) and Agroc.ybe putmnimrm ( llenrici 200 1) in Britain, while others have 
proved to be undescribed and of unknown origin. Pe rhaps the most re..:cnt 
example of this is Agroc,,be rivulom, recently des.:ribed from woodchip::o in 
the Netherland.<: (Nauta 2003). '!his species wa.o; first recorded in Britain from 
Stafford,.hirc in 2004 and is now spreading rapidly in England wi th at lca:;t 
8 collections to dale (l lenr ici 2006a,b). Psilo~ybe l")'mii!S~c:m was perhaps the 
first o f the int rod uced woodchip fungi to be recorded in Britain, being first 
described from the Roya l Hotank Gardens, Kew, in 1911 (Dennis & Wakefield 
1916). An unpublished compilat ion of woodchip fungi on fil e at Kcw now 
totals at least 250 species. Their origin, ecology and mode of dispcnoal arc all 
lit ti c liiH.h.•rstood aspects in nccd of further stud)'· 

One of the commonest and most d isti nctive of the woodchip fungi has been 
known as Stroplwria mmmtiliCil , :1 species readily recognised by its orange 
cap and dark spores, o ften fruiting in large numbers over exten sive areas of 
woodchip mulch {e.g. Pegler & IA!gon 1998, Shaw & Kibby 2UO I). l roni.:ally, 
it has become dea r that this r.li stinct ive and widespr~arJ specit>s has been 
consistent ly misidentified and the name misapplied, and the search for an 
appropriate name has proved difficult. Guzm:in ( 1983) noted this confusion, and 
the probk•m was recently highlighted by rortcy {2004), who has carefully and 
dearly summarised the situation. Stroplwrill mmmtiaca, which un for tunately 
lacks type material anrJ is represented only by a painting {reproduced in 
!=ortey 2004), has a similar orange ..:ap but is a slender agaric as illustrolled and 
described by Cooke ( 1887, as 1\gt~ricm sqll<lmOSII.< f. 111mmtiacus). 'I his may also 
occur on woodchips but can be identified with S. tlmmsfii (= S. HJIUUnom \'ar. 
tlmwsf(l), a scarce taxon which, based on morphology and DNA analysis, has 
been shown by Jahnke (1981) to be no more than a colour form ofS. sqtwmosa. 
"I his taxon, morphologically identical with S . . (qllmM.WI, lacks chrysocystidia 
whereas the spcdcs in question ha." abundant chrysocystidia and is quite 
d istinct (Fortcy 2004).1t continues to be reported worldwide and is now known 
throughout much of Europe (Noorddoos 1999), North Ameri.:u (Aroro~ 1986), 
Australia (Daams 199 1) and New Zcal:.mr.l (Taylor 198 J). In Britain , it was lirst 
re..:ogn iscd in 1957, being reported from sawdust in Somerset by Orton ( 1960) 
h'ho noted the abundant chr)'SOC)'Siidia. Reid (1966) described and illus1ra1cd 
a :;ubsequcnl collection from Surrey in No\•t·mbcr 1957. It i ~ now a regular 
and often abundan t coloniser of woodchip mulch, occasiona lly also found 
away from woodchip in natural habitats. However, its mode of d ispersal and 
colonisat ion arc, as for other wood-..:hi p fungi, little understood. At the Royal 
l lorti.::u ltu ral Society's garden at Wisl ey in Surrey, DNA :maly~ i s of mukh and 



Table I. Specimen details and Genl}ank numbers for sequences genc:rntc:d in this sntd)'· 

SrEctu locALITY CoLL[CfOI. \'OIJCI\£1. GE.:dlASJ: 

Stmpluuia UK,Sum y,Wisle); 
Eridjll' &l'r!or. 

Rit)':O! Horll(ultu""l KC1700(cultUI'I:) AM7~7&14 
armmliam 

S«~ty CuJ.n 
,,.. 

Stroplrmia u1<. Sum-r. 
Sh~w.lOOO K(M)n890 

l"'"nY•Iii Lot~t~m~~d 

\\'tramo CahfornL;l.Sltl'r.l S..}· lor, Uurcs & 1>1)0S8o!90 
C:llrll llutl• 

Count);Ch~pm.tn C.ukll;mo. I9S7 (Tnppt"9507) EUOI9B2 
Cl«k 

1\'tmroa 1\'!:>'o'Zt~ 
S«\'Ct, 

?DD71m 
trytlmxepl~ala W;lipori \'~lc:)' 

~nnyoook & 
(~C'I:I'Ct I!J79) 

lohnJ!On,2000 

1\'trarna M"·'l .. ,.b...t. ,.,.,. J>I)U &S096 
EU019l34 

I>U\'f~-::dmuliae ~Lt:t~ IU Cama.:ho. 199~ (T,..,Pf'\'15!-63) 

1\'(raroa Ne"•7..e~ 
lkt\~t.l997 

PDD67 11'-4 
P.U0192l5 

rw•m::<landia.: W~t~~reR:»~g.: (i!«l>ttl~1) 

l~mlimn~e~ 
:O:tw Ctl«<oni.,, John"on & rDD~3 

alrm·irtll$ 
,\\ontslbKoghlJ lk-ci"Cr,2003 (6l'CI'Ct ll0l) 

soil showed somewhat inco nsistent n.-sultsbut in general found that the funglL;; 
is present in soil that may then provide a rcser"oi r for colonis;~tion oft he mulch 
(Bridge & Prio r 2007). 

'I he o rigin of 'Srroplwriamtmutiacn· (the "toodchip fungus) has been undear 
but was suggested by Watling & Gregory ( 1987) to be Australia, where they 
consider the native Psilocybe cem : to be identical with it. ll1is conclusion was 
also followed by Daams {1991) , and by Grgurinovic ( 1997). Psilocyilt! ct!rt"..s is 
described a.;;. sle nder, glabrous, with elongate stipe, and to occur o n soil and 
rare]}' o n dung (Cleland 1931; Grgurinovic 1997, as S. llltmuriaca). Pegler 
( 1965), who examin ed the holot)'P e of P. a rc!S, lodged in K, illustrdted the 
sport!s and reported the presence of a pseudorhiza (e.g., rhizomorphs) at the 
stipe b;~sc. He also reported the presence of plcurocystidia with refractive 
inclusions.. hence showing that, although the species is de!'cribcd in the 
protologue a!' slender, it canno t be identified with S. tlmwsta. The holotype 
collectio n comprises sectioned, rather fragmenta ry fruilbodics not suitable for 
DNA study. Altho ugh givl'n in the pro tologue as 'tcs tacl'a; a descriptive no te 
with the specimen reads: 'pileus rufus rcd, gills m tcry dirty grey wit h black 
tinge turning darker, numerOlL<;; stem fibrill o:-e, s triate, concolorous toward." the 
base: Re-examination o f this collection by UMS reveals whitish basal rhizo ids a.~ 
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well as chrysocystidia and spores identical to those of'S. mtmntiaca'. Although 
cheilocy~t idia could not be recovered, the character.; noted, as wel l a~ the lower 
stipe being concolorous wi th the cap, fully agree with 'S. mmmritrm' and there 
seems every reason to accept it as conspecific with that fungus and therefore to 
provide the earliest name for it. Although 'S. mmmtiam' has a dear preference 
for woodchips, a fe w collections in more natural habitat away from woodchip 
have been made in England. 

A search of the literature has revealed that a later synon)'ffi for the species in 
question is pro,•idcd by Nt'mllto loma rubrococcineum (Ballc tto 1967). This was 
described from !:ranee 'inter detrito permixta: and agrc~ wdl in all respects 
including spore charact'e~ and the possession of chrysocystidia. A coloured 
plate of th e species was published by Nonis ( 1994) who recombined it as 
11)1Jii0lomtt rubroeocci~r<wm, and another by Mau..a (1991) who noted the name 
as a possible synonym of'Stroplwria atmmtittca: 

'Jhe recent molecular stud)• of the nuclear large ribosomal subunit gene (I$U) 
of a wide range of agarks by ~·lo ncalvo et al. (2002) recognised Ii i clades and 
recovered'S. aurtmtiam' (as /1. mm11ttiacum) in a ~mall dade with sequences 
from S. m(lgll iVdllri~. Lt'r,ttiomy("d .~imilis und \·Vt!ntrVi·l crytltroceJJ/m/,,. This 
dade was placed in the strop hari oid d ade group, but was well separated from 
both Stroplwri(l (typified by S. (Wrugino.HI (Curtis) QuCI.) and 1-/yplwlomtl 
(typified hy II . fmdculnre (l luds.) I~ Kumm.). "I his indicates that S. nurnntiaca 
can not be placed in the genu~ llyplwloma nor in Stroplmritt, but may belong 
either in l. t•mtiomyces as t)'pified by L. simi/is, or in Wem roa. An appropriate 
genus for J>siloqbe ceres therefore requires carcful consideration based not only 
on hasidiocarp morphology but, cspccially, on analysis of D A sequences of 
thi s and related taxa. Weraroil Singer is a genus of scquestraiC agarics popular!)• 
know n a~ 'tobacco-pouch fungi: They have dark spores and coloured pil ei and 
are recognised us d ose relativt-s of Stroplwria (Singer 1960). ln Moncalvo et al. 
(2002), \·V. erytlmxeplwla was recovered with ' H. {utmll fia cwn' and L. simi/is, 
and thus Wemroa may provide a generic name for 'S. mmmtiaa 1: However. 
H~ l'ire~wt~ was placed in a different sec tion of thcir grouping, indicating 
that WerMOtl i~ polyphyletic. and the type species, \-V. 1101"(/e-ze/(mdiae, was 
not indudcd in their analysis. ln the present study, we report LSU ~equencc 
data for some further species, including \\~ 1/0I"ae-u lmtdiae, and clari fy their 
taXOilOill)'. 

Methods 

DNA e."tractioo and PCR- TIH~ partial LSU sequence of'S . • m rtmtiactl' was 
obtained from material collected at the Ro)•al Horticultural Society Garden, 
\\'islcy, UK in200Sand DNA wasextractedasdes.:rihed in Hridge& Prior (200i). 



A small section of dried stipe (approx. 2mm' ) o f S. pcm:evalii (K(,\-I)i7890) was 
dh;ruptcd wit h a micro-homogcniscr in a microccnt rifugc tuhc in 300 !JI of SDS 
containing buffer. and DNA wa~ ex tracted accordi ng to C:enis ( 1992). PCK wa~ 
undertaken h' ith primer:> LR6 (Vi lgalys & I h.oster 1990} and LROR (.Moncalvo 
et al. 1995) with Qiagen '"'Ready to go beads': PCR conditions were an initial 
heati ng to 91"C for 2 min, fo llowed by 30 cycles of 91'"'C for 2min, SS.,C for 
I min, 72"C for I min, followed by a fi nal extension of72"C for 10 min. PCR 
products for'S. mmmtitlal' and S. percevalii were sequenced by a CQnunercial 
sequcncingsen•icc. Wemroa and L. tl/rovirem• DNA was Qbtained from portions 
of recently d ried herbarium material (Table 1). DNA was isolated and purilied 
using DNcasy Plan! Min i kit (Qiagcn, USA). PCR was performed with primers 
LRS (Vilgalys & llester 1990) and LROR wit h FastStart Taq (Roche, USA) 
supplemented wit h OA )lgi!J.l of BSA. PCR conditions were an initial heating to 
9S"C for 1 min, fo llow(•d by 19 cycles of91" C for I min, 55°C for 30 sec, 72"C 
for 1 min, followed by 11 cycles of 91"C fo r 30scc, 60"C for 30scc, 7rC for 1 
min, followed by a linal extension of72"C for IS min . Sequencing of the PC: R 
products \\' 3." performed with AU! PRI SM UigDye Terminator Ready React ion 
Kit V3. 1 (Applied Biosystems, USA) and run on an Applied Riosystems /\RI 
PRISM 3100 Avant Genetic Analyzer. 

Phylogenetic analysis- O ur LSU sequences for'S. twrtwfiaa•' and S. perc~tll(llii 
were compared wit h represent at ive sequences of t he / psy.:hedelia, /hypholoma. 
/stropharia. /pholiota, /magnivelaris and /psilocybc clades, (clades 106 and 
109· 113) as recovered by i\·lonca lvo et a!. (2002), a sequence fo r S. squamosa 
(A Y207302), as well as sequences for \·V. t/OI'ae-ultmdiae, W i~rytltroaltlwla 
3nd \-"\~ cw:ullartl obtained in this study. Sequences \.,ere aligned O\•er 882bp 
(inc. gaps) in C I.USTALW and maximum likeli hood trees were constructed 
in J>hylip. Tree construction assumed a tr..tnsition/ tnmsversion ratio of 2 and 
constant rate variation. A majority rule consensus tree was obtained and th is 
was rooted with Pltlebit111dt• (= Mycoada uda). 

Re sults 

Our analysis of the I.SU .sequences (Fig. I) grouped the reference .sequence 
into the 'genus level' dudes described by Moncalvo ct a\. (2002). Titc LSU 
sequences did not contain sulficicn t variability to be reliablr used for spcdes 
compariSOilS as is demonstrated by th e two sequences from Wemrt)(l um·ae­
zdtmdial! that appear separated wi thi n the /psychedclia clade although their 
sequences only differ hy one transition and one transven:ion. At the genetic 
le\•cl the LSU analysis conlirms th at the red W. c~ rythroLeplmla, together wit h 
H~ cucullara, are d oscly related to Lemtiomyces simi/is and to 'S. mmmtiam: 
l lowevcr, the type species, W. uome-zelaudiae (G. Cunn.) Singer, belongs to 
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Figure I. C.nnS<!'nsus Ml. tl\"'eof i.SU St'!(jllt'!n«S fmm strnpharil'lid and rel.lted ta)Ca, Clade nu n1bcu 
are a) gi1'c: ll in Monco~l\'0 I<\ al. (2002), nu•nbor) atl)l'"oi UCh tH.>ints al\' boo~troa11 ~~ .. tuc:S wh~r" t;f\'al"r 
than SO. T after $p«ics indiwi<:S lYJte specie$ for ~nus. 

a different d:tde nc~ting together wilh h::.llucinogcnk psil ocybin -.::onlaining 
~pedes currently referred to Psilocybe, in I he /psychedelia dade ofMonca lvo et 
al. W~mro(l thc~forc docs not o(fcr an appropriate genus for ·s. mmmliom: It 
could provide an appropriate genus for the / psy..:hedel ia dade, but Redhead et 
al. (2007) propose that l'.(i/ocyhe should be conserved with the circumscriplion 
of the / psychedelia dade with /~ Slmilauceara as its ;:onse rved type. Our study 
also con(irms th e close relationship between 'S. mmmtiaca' and l.aatiomyce.~ 

simi/is, a sequestrate species described from New Ca ledon ia. This is the type 
of LemtiomyctJ that, therefore, is an appropriate genus for'S. mmmtiaco' and 
its all ies.. ' I he seq uestrate character of the type and other ~pccies so far referred 
to l.emtiomyus in itsel f has little ta.xonomic value. ' I he inclusion of sequestrate 



and non-sequestrate species in the same genus is supported by the mole..::ular 
evidence and has bee n done recent ly for other agaricoid fungi, fo r example in 
Cortillilrius ( Pcintncr ct al. 2002), and in l.actarim and other Rrmulaceae a~ 
discussed by Eberhardt & Verbeken (2004). 

HY11Iwlomtl ntbruco~.·cinemn has also been referred to the later genus 
Srrc>plwlomn (Ballctto 1989), typified by Srroplw lomn squmnosu m , an inva lid 
name. Stroplmlomtl W3$ cmpiO)'Cd by Noordeloos (1999) as a suhgcnu:o: of 
Psilocybe, to incl ude non-fasciculate speci1.-s with dry stem, spores longer than 
10 f.IIU , and with chrysocystidia cith~:r present or absent. 

Combinations in Lemtivmy.:es for J>silocybe ceres as well as ot her :o:p~:cics 
shown by DNA seq uence ana lrsis to be doscly related arc proposed here. ' I he 
rat her complex nomenclature applied to these fungi is also given. /ronka lly, the 
misinterpretation of Stroplwrh1 mmmtiaetl has resulted in the most ex tensive 
synonymy for the scarcest of the species. 

Stroplmrhl squwnww was not indutletl in the Moncalvo c1 a]. (2002) study, 
but was considered by \Valt her et al. (2005). ' I heir sequence (AY207302) " 'as 
recovered within the J.emtiomyces clade supporting the previous]}' suggested 
close relationship between S. HJIIWnosa and'S. aunmtiaw'. A second sequence 
avai lable in Gcnlla nk also labeled asS. !i(JIIanwsa (AF26 1640) was substanti ally 
different from all oft hcse<JUCnccsusetl in this stud)•. II showed 97-99% homology 
\\' ilh species of Copri11 11S and Coprinop~is an d so was not considered fu rther. 
'I here arc no avai lable I$U seq uen.:cs fo r -'. rlmw.~ t•1 and repeated attempts 
fa iled to obtain a sequence from our material. We did obtain an ITS sequence 
from one sp~cimcn (K(M)83498) and this gave 90% or higher homology with 
ITS sequences from'S. mmwtit~a1 ' and related specimens (results not shown). 

Taxonomy 

Lcratiol/lyccs Hrcsinsky & Manfr. Uinclcr, 7.. M}'kol. 64( 1 ): 80 ( t99R) 
• Lt Ru1i11 Jl.l t .. llull. Trink!llrid Soc. M)·col. FraJKt 23: 52 ( 1907) (nom. iJwal. , Ar t. 

1.0.3) 
• l.t Rll/m i1.Jt. ex S:ao:c. & Tmttcr, Syll . rung. 21: •168 ( 1912) (no m. ilk·git .. non 

1..: Rnlia nroth. & Pari5 ( 1909). Mu . ..:1) 

• Ncmlltolomtl .wet. Slrol'lwl~mu• Singer. S)·dowia 2: ~6 ( 19 -18) 
.. S!mplllllmn.i (Singt<r) ~Jictto, Micol. llal. IS: y , (19S9) (llC>lll. in\".11., Ar1 . 33.-1 ) 

• l~iiiKyk ~ub~n. St ,opholomll (Singer) Noordel. , l\-r$00nia t6: t27 ( 1995) 

Tn1e: L ,imi/i,-(Pat) Bresinsll' & Manrr. Binder, 7_ Mykol. 6-1( 1): 80 (191.1$) 

• 1 . .: Htlt ia simi/is P~ l .. llull. TrinlC:I Iricl Soc. Mrcot. t=r.mct• 23: S2 ( 1907) 

E,.ttlNUHU DI AGNOSIS- Ba~id iomata hymenogastroid to aga ricoid and velate, 
pileale, :; tipitate or randy ulmost s~ile, usuallr wit h busal p:;eudorhiza, 
terrestrial or lignk olous; pileus typicallr subglobose to p)•riform, but usually 
convex to umbonate o r acute, moist or viscid, yellow to l'awnr or red. smooth 
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or with small scales; spores ova te to dlip$0id, with germ pore, pale to dark 
coloured; chrysocystidia present or absent; damp connections present. 

four species have been referred to I.e Ratia, all described from New 
Ca ledonia and transferred to Lemtiomyc:es by Bri.'sinsk)' & Binder (1998). They 
wt"re discussed by Heim ( 1968). Of these, L. stmmwditiiiS (Pat.) Bresinsky & 
Mru~fr. Binder and L. lltrovirtms (R. Hcim) llrrsinsky & ,\-l a t ~fr. Binder do not 
belong in this genu~> (:o:cc 'Excluded spec ies'). l,emriomyces coccinea (Ma~>see & 
\\'akcf.) llrcsinsky & Manfr. Binder has not received further study. As current I)' 
understooJ the genu:; therc:fore contains 8 spedes and is widespread in both 
tropi cal and lcmpero.~te regions. Although typicaUy secot ioid, most species now 
referred there actively discharge their spores. '!hey arc variable a." notcJ in the 
emended diagnosi~> and it seems that the ge nus cannot be concisely defined 
morphologic-.dly. 

Leraliomyccs ceres (Cooke & Massce) Spooner & Bridge, comb. no\'. 
Mn:;oBANI< Mil 511 252. 

lla$iOn)'lll: A,1:1U"iwsura Cooke & Ma5~n>. (irc\·iltca 16: 72 ( 1888) 
• ~i/oc;yiJOt: r ... ro (C'..ookc & Mas~ce) Sacc~ Syll. fung. 9: loi0( 189 1) 

- N~·1nnt0oloma rubroco«iiiCIWJ Ual~tto, Uull. Trim~lricl Soc. M )"OOI. !:ranee 8): 217 

( 1%7) 

• Stmpll'llmtUt rllbfi"I«''C<.i!Jellm (RaiiNio) BaliNto, Micol. hal. 18:36 (1989) 
(llOOLill\"lli .. Arl$:;3.·1, <13.1) 

• llyplmlflma mhrrx(l(cille"'" (U.'lllcuo) ~oni~. l:r. i\'i,ta Micol. 37: 109 ( 199<1) 

Sl'l:CI:\II>S EXMIISIH.I: ;\uslrulia , M\!lbournc (ncar), 7 June Ul87. J. lh·.tdcr 35 
(holo•yrel 

Sdcch.·d descriptions and illuslrations: Ballctto (1967. a:o: Nematoloma 
rubrococcitfl!llm), Fuhrer (2005, asS. twrmtthw 1), Orton (1960,as S. mmmtiac:a), 
P~g ler & Lcgon (1998, asS. mtmutiacd), Reid (1966, asS. ,wrmlfh~ea), 'IUylor 
(198 1,asS. aurantiac:a), Watli ng & Gregor)' (1987, asS. ifurtwtiac.t). 

Luatiomyces cucullattts (ShOf}C & Seaver) Reever & 0.-C. Park, comb. nov. 
Mw:un ... s,; MR 511 253. 

l!asiOII)'III: llu/biliu$ rJI(iJ/111/11$ Shop•• & S~:a\"l.'r. Mycolo&a 27: &19 ( 1935) 
• \\'mmKl4'lle~< llt~ln (Shope & St111'tr) lllkrs & Watl ing. MadrOI)O 21( 1):2 (1 '17 1) 

Sdcctcddcscriplions and illustrations: Arora (1979, as Wt:mroa), Castellano ct 
al. (1989, as We-mroo), ' lhiers & \-Vatling( J97 1, as Weraroa). 

Leraliomyccs erytltroccplmlus (Tul. & C. Tul.) Bl.-cvcr & J) . • c. Pa rk, .:om h . n ov. 
MYcOBANK MIJ 511254.. 

lla~<lii)"III: .W.tiumuy,lm~'«'phalrun Tul. & C. Tul. (a~ Tut.l . in Ra<lul. Ann. 
Sci.NJ \., Uol. ~r.),2: 11 5 (18tl1) 



• 1\'mm.oa <'l)'lhr.x.-plmlu ("lUI. & C. lUI.) Sing.o:r & A.li. Sm., Bull 'J'orr~y Bot. 
Cluh KS: 329 {1958) 

• Cltfllt),!.~l~l<r <ryJ/utK<'/>iurlm (rut & C. Tu/.) liotoll , Cass llistory & ScierKe: 
339( 1977) {nom. in\'l.ll. , Arl. 33.4) 

Selected descriptions and illustrations: Cunningham ( 1944, as Secotimn), 
Si nger & Smith (1958, as Wt"mroa), Soop {2005, as Weraroa), Taylor (198 1, a~ 
Wcmroa) . 

Lertdiomyccs magnivelarh• (Peck) Bridge & Spooner. comb. n ov. 
M\'COIJAN" MIJ 5 1125$. 

!!asionym: Strul'/111rio mtlj;llivdt~ris l'o:d, liarrinwn Ala5b ExJH:tlition: '1 •1 (!90S) 
• N.-rnn/Q/()1/UI mag.11ivdar.- (Peck) Singer, Agarico~k$ in Modem TiiXOilOill~~ ed. 4: 

56-1(1986) 
• P;i/(1(;_,.4>c tn~~guivdari.~ (P&::k) I 1~1 .. in "nud.~n & l lanscn. Nordic. ). !Jot. 11(4): 

~8 1 {1991) 

Selected descriptions and illustr.ttions: KytOvuori (1990, a." Stmplwri(l), 
Noordeloos (1998, 1999, as Psilocybe), Watling & Gregory ( 1987, as PsiloQ•be 
percevalii) 

Leratiomyce$ percevalii (lkrk. & Broome) Hridgc & SpntJncr, cumh. nuv. 
MvcoBAN" M8 5 112S7. 

Basionym: llgm kus f'<"rt(WIIii Berk. & Broome, i\nn. Mag. Nat. Hist , S...r. 5, 3: 206 
( 1879) 
• Stmplwria~ru:valii (lkrk. & !Jroomc) Sacc .. S~•\1. fung. 5: 1016 ( li:IS7) 
• Psiloc:yb.! ~~~mlii {lkrk. & llroumc) I'. D. Orton. Noto:s Roy. llot. G..1ni. 

Edinburgh 29: 80(1969) 

Selected descriptions and illustrations: KytOvuori (1990, as Stroplw ritl), 
Noordeloos (1998, 1999, as P$ilocybe), Ra.ld (1989, a.s Stroplmria) 

Leratiomyces sq11amosus (Pe!1i.) Bridge & Spooner. comh. nO\'. 
M\"COIJAN" MIJ Sl l l56. 

l!asionym: ~arku.• ~!UIIIIOSII.< Per-~ .. Syn. m~lh . fung.: ~09( 1 80 1 ) 

• St•ulllwriu~fllimWSI/ (Pen.) Qw!l., MCm. Soc. tmul. Montbl! liard, lt ~r .• 5:3-18 
(1373) 

• Cc-oi•loilu S<fl1Unw11l(P ... n.) Qu~l~ Enchir. fung.: I l l (1886) 
• /l.bnmoloma Jtjt•amo.sllln (l'ers.) Si nr,er. Sydowilt 2: 36 ( 1948) 
• l'silocybr S<jutt/?KJS(I (1\ors.)I'.D. O rton. Xo1o:s Roy. But. GnJ. Edinburgh. 29: 8() 

(1969) 
• HypluJurnu Mtlltlmtlmrn (Pet5.) Urbonas, Lietu\'OS T.S.R. Mok.slu Abd. Darb. 

c . 4(nl: I2( 197Sl 
• S11opiMJiur1ul $/fllmnmrun (l\'r.s.) Ballt:'tto, Micol. !tal 18: 36 ( 1989) (nom. im"lll .• 

,\ rts33.4. 43. 1) 

Sd«ted descriptions and illustrations: Breitenbach & Kriin:din (1995). Gu~m:in (1983. 
a!' Psi/cx:yb.J), KytUvuori ( 1990, a:o:Stroplwria), Nonrddoos ( 1999. as l'.(i/ocyiJe), Wat ling 
& Gregory ( 1987. as l'silccyl•l'). 
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Leratiomyt:C$ s'1uamosus voar. tl~ramtrts (Schulztr c::x Kakhbr.) llridg~ & Spoon~r. 
comb. n O\'. 

Ml"COBMn.: MB 5112SS. 
BasiOn)'lll: 1\j;ltrirrtJ 1/mumr.s Schu!Lc: r l"X Kakhbr .. kon. k it..:!. 1-Jymt nom yc. 

Jhmg.:30( Hl?l)&pl. !Sf.2 

• Strol•l,;•riathmus/a (Schult.uex 1\ ~khbr.) Sacc .. Syll . fun~t- S: 10 16( 1887) 
• Agark11s Jqt~t~mmus \'a r. tluuu$/ttS (&:hub.cr ex Kulchhr.) CAlOk;.•, ll~mlb. Brit. 

fung .. rtl.l: 199( 11W') 
• Stropltaria Jquamo5tl \'llr. t/mm$1<1 (Schulter tx Kakhbr.) Mli5-S('('. Brit . fung.-11. 

1: 1102( 1892) 
• Psi/(l(;ylll! t lmm.<lll (Sc.hul7.cr ex Kakht>r.) Boll, Bull. Trime.st rid Soc. Mycol. 

l·r.lll~~sS(<I): Suppl .. Atl;;s 1'1. l ll2 (1970) [1969) 
• lfyplmlrmwllmm.<tum (~·h ul'l.cr ex Ka lchhr.) Utbol\;15 [as 'tltrau.<ta' l . l.ichi\"OS 

"I:S.R. Mokslu Akacl. Darb. C, •I (72): 11 (1975) 
• P.li/n(;yheJiJIIIW1ll.!ll \"• r.//mrrtJ/11 (Schu l1.cr t'X Kalchhr.) Gm.nYn, NO\' <I IINI\•igia 

Btih.74:321 (1983) 

.., 1\slltk l<l tlll<mllm: \'a t. u•mmlit<eltS Cooke. Ill . Brit. fun g. 562 (555) ( 1885) 

• Stroplwriap;:ruvalii \"at.lllll"!lllfitl(a{C<~Jkc)SaccH S)' ll . fulljt. S: 1016 ( 1887) 
• ~~tri(ll~ ></U<I1110~Ul f. <IJtr/IIJII/1(1'~ (Cooke) Cookt, Handb. Brit. rung., cd. 2: 

199 (1887) !some m:~y preft: r to intt:rpn:l this rombiootion:~5 a romt of A. 
~flll<mO;II)Yar.llmm.>/11~) 

• .'irril(>ltmia $<f1111mnM v~r. a!llnnlitl(n (Cooke) M~~S('('. Bri t. fung..tl. 1: >101. 
{1392) 

• Srmplmria aurall/itl(-11 (Cook<:) S. lmai, 1. I:K. r\gric. llokkaido lnlp. Unh·. 43: 
267( 1938) 

• Ncmmoloml-1 tlllrtmli•utun (Cooke) (iuzndn, 1\'ova l lcdwigia Bci h. 51: I I -1 
(1975)(nom. im•al..t\rt. 3M) 

• I lyphnloma aumnlia.-tttn (C:06kt') l:au ~. in M~no & Fo~ us, llol. Soc. Miad. 
Castellana 7:70(1982) 

• N.mtato!oma mtmlltincwn (Cooke) (iuzmln ex Sin~tr. A~t.Jric-o~ I .. 'S in Modl! rn 
nxonomy, ('d 4 (KO<'nigs ttin): 56-1 ( 19.:16) 

• Stropl111lo,.m mmmtinnun (Cooke) Ballc llo, Micol. lta l 18(1): 36 (1989) (nmn. 
im·aJ.. Arts 33.-1. •t::U) 

• J.'$il4>1!y/ll!llttMIIIiam (Cooke) Noordd., Pcrsoonia 16(1): 128 (1995) 

Sclc..:: ted de!:..:: ri pt ions and illustrations: rartey (2004 . a.-. l~ilocyb~) . Guzm3n 
( 1983, a.'\ P.~ilocybe) , lma:r.cki & I Iongo ( 1987. as Na~mtlloloma StfiiWI'lO!ItmJ \'ar. 
tlrrtmstum), Noonleloos ( 1999, as Psilocybe Sfl twmosa \'ar. tlm msta) . 

Excluded spedes 
' I he LSU sequence avai lable for l.uatiomyc~!' smaragdi11us places it in the 

/agrocybe clade (clade 80; Moncal\'o et al. 2002) and o ur analysis coniirmed 
lhis placem enl. O ur analysis of the LSU seq uence of Lt!mfiumyt·~ atrOI'il't!IIS 
showed 95-9i% homology to a number of spedt.'SofCotlrillopsis and Psallry rella 
suggesting that thi :o: spedes should he placed within Mona:ai\'O et a l. (2002) I 
psath)'rella clade {clade 89). Wah beret al. (2005) reco\'e red an I.SU :o:cquence for 

Agrocyb~ tudittdes as a s ii! ler group to Stroplwria !I(JIUm WS!I. The ~cquencc u.~d 



in that study (AY2071 '1 2) differs by some IJ% from two other LSU sequences 
reported for t hi~ species (A)87 JIJ93 & DQI 10872) that arc 99% ~imilar to each 
o ther. 'I he correct placement of A. pediades is unclear. 
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Abstract • 1hrff li.:ht'n S)ltCits. CUukmiu l>Um•li~. C. tlimVIplm, and SJ•hiii(J i illu 
r,./,ifomti.<, trre n(>V,' to !hi" lich"n flora of Turkt )'. For i"Xh il short tkscrirt illn is 

Jlrt':knt~>d. 

K.:y "''unb • Tr4b"ton, Gi~sun 

Introduction 

l.khcnology in Turkey started sc riou.-:Jy only in the last two decades. So far 
a total of 360 papers refer to li chens from Turkey (John 2004}. For Trab:t..on 
province in !he eastern Black Sea region SIS sped~ h:~ve been repo rted (John 
1995 and rcfcrcn.:cs therein, joh n 1999,2000, 2002; John & Brcuss 2001, John & 
Nimis 1998, John et al. 2000, Ktnahoglu 2007b, Yaztel 1996, 1999, 2006; Yazl\:1 
& Asian 2002, 2005) and for Giresun province on ly 320 species (Asian & Yaz1c1 
2006, John & Brcuss 2004 , Kmahoglu 2001, 2005, 2006, 2007a: Kmahoglu & 
Engin 2001, Kuc;uk 1990, Y:n .1c1 & Asian 2005, 2006). The prese nt papl'r is a 
furt her .::ontribution to the lichen !lora of these pro,•i11CCS. 

Materials and methods 

Samples were coll.:ctcd at three different sites in Trabw n and Gi rcsun provinces 
between 17 August 2005 and 11 January 2007. '!hey were identified using 
various flo ros and identificat ion keys (e.g. Urodo et al. 200 \, Goward 1999, 
Osyczka 2006, Purvis ct al. 1992. Wasser & Nevo 2005, Wirth 1995). Specimens 
are kept in the herbarium of f'a.::ulty of Science and Arts, Giresun University, 
Gin·sun. 

Species recorded 

Clmlonia borealis S. Stcnroos 

Primary thallus squamulosc, pcn;istcnt, lobed, 3-5.5 mm across, with a dark 
)'CIIow or orange tint at the base below. Podetia 2-1.5 em tall, 4-10 mm across. 
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with rounded arcolcs to continuously corticate at base, without soredia or 
granule~ Cup~ goblct-~haped, margin~ ~mooth or proliferating. Apothecia 
bright red, common, on the cup margin~. !'adelia I'D·, K·. C·, KC.t yellow 
(Brodo et a!. 2001, Goward 1999, OS)'C'Lka 2006, Wirth 1995). 

Grows on soil , humus, mossy ro..:ksor rarely decaying wood in fu ll sun from 
sea levd to the mountain tops. Known from North America, !=inland, Gcmany, 
Greenland, Sv::lldbard (Brodo et al. 200 I. Goward 1999, 0S)'C7.ka 2006, Wirth 
1995). 

Turkl')'. Tro~bzon , Arakh, Sof !\w l kay-o~ Ya)•last, on soil . •IIY' <10 ' 21' N, •Ur I · 2•1" E. 2350 
m, l7,\ugus t 2005, Kmahoglu t o& •IS. 

C. dimorplw S. Hammer 

Primary thallus squamulose, persistent. Podetia green to greyish, 2.7· 3.5 em 
tall, 2-2.6 mm across. Cup interior containing strongly convex gmn ules or 
arcoles, o r both, occasi onally also mi.;rosquamu les, usually ind incd, bearing 
numerous proli ferat ions, these to more than 1 em tall , in part longitudinallr 
f1ssured. J\pothecia dark brown, on the cup margins. Medulla PD-t orange 
(Goward 1999). 

Grows on soiJ ami mossy rocks in open, coastal localities at lower elevations. 
Distribut ion poorly known, repo rted from western North Amerka and western 
Eurasia (Goward 1999). 

Turkey, Tro~bzon , Ar-.1klt,SE ofPaska tar Yayla~t.on .wii,<IO"'<IO ' 3' N, 10" I ' <I I" 1:. 2100 
m, 17 Augus t 2005, Knlaltoglu t•I•IZ. 

Spllilldrina tubiformis 1\ . Massa!. 

Not devc:loping an autonomous thallu!'. Apothcda 0.1 6-0.4 mm tall; stalk short 
to absenl, O· I.2 1imcs as long as wide, dark brown or bla,k; ht'ad 0. 11 ·0.36 mm 

in diam., globose, usua!Jy partly broadened verli.:ally :l nd slightly irregular, 
bright black or dark brO\.,n; true exdple dark brown in section, K-. Ascospores 
10- 15.5 x 5.5-9 .. m. broad \)' ellipsoid, the end pointed, wi th distinctive surface 
ornamentation of longitudinally arranged, coarse ridges (Purvisct al. 1992). 

Commcnsalistic to pathogenic on Pertus(lrialcioplaa•, occasionally on other 
PertusMia species. Known from Europe, North. Central & South Amcri.;a, 
Afr ica, Asia, ~ij i ( llurvisct al. 1992). 

Turkey, S\\' o t Gircsun cityccntrt', Oil J1erllt.llltia sp., <10" 54 · 20" ' , 38" 19' 24' E, S m, 
1•1 Janunr 2007, Kmaltuf!:lu I NO. 
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New species of operculate discomycetes 
(Ascomycota, Pezizomycetes) for Israeli mycobiota 

gbt~rst:ghycm s@yirlwu.r.om & Sf'Wtl..:.:..~~r@u.•earcldwifa.ttc. il 

1 /ri..~lil llfco[El•O(Jttiou aml /)ef!tl rlr/liml ~iffwlutiomuy & fnvirommmtal HioWgy. 
Ft~c ultyofSrimu ¢ Sd.-nre Etl11mlitm, Utriwrsity of l-laifir 

A11. Currni!l, lttrifa J / 90,; , fm ul 

1M. G. Klwlmlny l11slilrtlo: 1.>/&•lfm)\ Nalimraf Acmlo:my lljScimusofUkraiuc 
2 Ter...shchmHvsJwSt., Kiev0J6()J, Ukmiru 

Abslntcl 'l hll'l:: species from tht• gcn<'ra 1/dvd/a ~nd Mon-/u-1/a wt'n• n•eordcd for 
the lir$1 lime fOI' Jsrarl. Morphological and habilal J c:s<": ri ptions, grncral diSiribution, 
il l u~tro~tion). and taxonomie<~1 di \Cussions o n Mordrdla darn. I M~-e/111 d rinemi.< and //. 
)J..ufir«r are rre541oled io I his pa~r. Des.:ripl ioos of aU sp«ies aff pr0\1dtd fOf Israeli 
~lllp~. 

Key won..b ~-k'dilcrr.mean. morels. lliX0110 111)'. Pc:i::al~ 

Introduction 

The study of operculate d iscom)'Ccles has been neglected in Israel since the 
publications of Avizohar-1-h.·rshcnzon & Ncmli..:h (1974, 1978) , Binyamini 
(1972a, b, 1973a , b, 1981, 1986, 1989, 1993, 1991), Nemlich & Avilr.ohar­
l·le rshc.w.on (19i2 , 1975, 1976a, b), and Rayss (1910, 1947, 1953). ' lhe 
Mord~tdltl and I lelw l/a species d iversity of Israel is poorly known. O nly a few 
surveys of th e two genera have been published The most notable ones include 
Rayss (1940), Nem lich & Avizohar-llershenzon (1972), and Dinyamini (1981, 
1986, 1989) . Aft~r reviewing r~gional mycologi.:al rcp1.1rls, we fo und that the 
following spe..-:ies from the genera Mordwlltl and Helvelltt exist in Israel: 2 
species of Mordtdla JM. co11ic:a Pen;., 1\-1. eswleu ra (L.) Pcrs. J and 10 species of 
lfelvella Ill. tlretabulum (1 ,.) QuCI., II. atm J. Koenig, 11. crisptl (Scop.) r:r., II. 
elm tic:a Dull ., II. eplliJ'Jiium L~v. , II. lacwwstt Afzcl., II. /cufomt'l(letw (Pc rs..) 
Nann f .. H. pezizoides Afzel., H. plllelJoplw m Sacc., H. qudc!lii Brcs.J. 
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Figure 1: Acci!j)ted abbrevi:~tiom of nature 
regions oflsr~l: 1\l' Akko l'klin: A\' ,\nl•.t 
v .. tlcr: liS licit Shean \'a lli!y: cc; Carmel )r 
C::.O..st:CG COil .~t Gali lt'<!:CM C.. rml'I M~mt ; 
CN Q n\r.t l Ncr--v: llS 1)'-'atl Sea i\rcoa: 
EP f!l>draclon (\'iueCI) Plain: Gi l Gol;m 
ll'·ights: GM Gilhoo Mount: liE llcrnum 
~iolmt: liP llula Plain: Jl) JudNn Desert: 
JM Judcan Mts.: I.G l.o1,w Galilcl'; 
I.J - l.n.,.,w J()((ian Val~y: NN - Nort hcm 
N('~v: PP - Philiucan Plain: SA - Samaria: 
SJ I - She li-la: SN - Sot1th Negev: SP - Sharon 
Plain: UG - UJ•pcr Galii<'C; UJ - UJ'JK'I J1Xda 11 
Valll'1•: WN - \\'~tern ~cgtv. 

Mate rials, methods & results 

Colle.:: tcd~pe,i mcn~ arc preserved in the herbarium oft he Institute ofl~volution , 

University of l laifa (I I AI. I Iaifa, Isr.ud). Th(.> microscopic characteristics w(.>re 
observcrJ with the Carl Zciss·ampli"al microscope. Microscopic photos were 
lakcn wilh a "Sony Camera': '!he chemical reagent used in the microscopic 
examination was Melzer's reagent. Pungal material was moun ted on a 
micro~cope ~!ide and examined in water using a ligh l/dark fi eld microscope 
h•ith or without phase contrast at x20, x40, and x IOU (oi l immersion). for 
stati stica l cakulations, 30-40 ascosporcs, asci, anrJ pamphyst's wcre measured 
for every preparation. 

Distribution of species is shown {Figure I) using the natural regions of Israel 
a!l described by Fci nbrun·Dothan & Dan in ( 199S). 

As a ~sull of our investigat ion, th ree new species of operculate r.liscomy~ctes 
(Mordu.dfa ef1da, Helvtdfr1 cl1ill~t1SiS, and H. SJmdi.:ea) ha\•e been added to r.lata 
on Israel i mycobiota. Detailed descriptions, iconography, locations and dates 
of collections in Israel, habitat and ge neral distribution arc given. Taxonomic 
discu.-.sions of mentioned species arc presen ted below. 
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l:ixure 2. Mtwd~/u, datu. 
t\ - asco;:ar11: 8 - microscOJlic struclurc: a - asci: b - puaph)'S"$: c - a.s.:osrorc.s. 

Description and discussion of species 

Mordu•lltl cltda fr. S)'St. Mycol. 2: S. 1822 t:ip:urc 2 
Icon.: Dtnni~ [1978] 1981: pl. IR) , n«!it('nbach & Krln1Jin ( 19M: pl. 2). 

Macromorphology 
AscOCI\ ~t·s <10 150 mm hi gh, 20 50 mm broad. narrowly to broadly 

conical, occasionally more rounded, obtuse to ovoid-con ical; surface of parallel 
to lllt.'mHlering ridges and cross-ribs, pubesce nt when yolmg in some fo rm s; 
color at fi rst grl'yish to odtre-brown, occasionally pinkish to blackish overall; 
with age the ridges beco me dark grey to blackish brown, !he pits lightl'r, o.:hrc 
10 grc)•-brown; margin when roung, ovcrlapping !he stipc at 3tlachmcn t, lcss so 
in age. F1.t'S it clast ic, whitish, thin, firm, brittle, interior, hollow; odor earthy to 
fungal; taste not im·c:stigatcd. STIP£ 20 70 mm high, 10 60 mm thick, hollow, 
cylindrical, equal to enlarged above and below, the base with longitudinal foltb; 
surfa.:c typi.:ally whitish to light grey-o .:hrc, puhcsccnl. 

Micromorphology 
Asc 1 up to 241 286 x 16.1 20.7 (Jil'l, 8-sporcd. Asc osi•ORiiS 18.4 23 x 

9.2- 16.1 J-Im, Q"" IA-2, non amyloid, dlipsoid, smooth, sometimes with small 
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T ABLE I . lmport~nl distinguishing .:haractcristics of Mvrdulltl ril1lt1 as cited by 
different authors 

A ttr/I O R ASc:oCAIIVItA IIITI1S ASCI SI'OII k:!l PAII A PII VSii$ 

40 ! SO mm,n:~rrowlyto 

bnn J iy .::onk.al. gn:r i.shto 
odu-c brown. 

Ellip$0/d. 
C)1mdnalor 

11t!IISONAI, Stipc- 20-70x ~2-11 -286 1< slisJ!dytnlaigW 
JO tiOm m, hollow, 10. 1 21).7~ 

18.423 1< 
UJ""'Vili. 

whitilh lo lighl gn')' 
9.2- 16.1 1'm 

3 17 11nldiJm 
ochr~t-~~Y.~th 

loogirud.i nai iOkh 

40 I OO mm,;:onk~ho 

obtux, t-roY.'!Ioro!i\-c 
180-JOOX EUipsold. Cj·l indria L 

S .\ II(;I( A'o' A brown. 
( •? 110) Stlpo: 40-MI< 

IS 20pm 11.5no 2212s " tnl.i rsnlupw~nh.. 

15-l Om m. hollow, 
(q·lindrial) " IS )Im 300x3 )1m 

whitUh,N~bulbous 

~ 1 00 mm, .::)1indrialto 
EllipKI)d. 

C)1mdrialor 

U llSNIS 
sllghll}·conial.)"tllowish LS2Sx .sllgbtlyenUrgW 

( 1 !.17~ ] I !.Jil l 
l-1'0\'on,darl<.t~rey or bu.:t. 

20"'" l l - 151'•n. 
UJ""uds. 

Slipeh!lllo" ·· whllr(ll' 8 l7 11n1 dWn 
)'tllowi*' , .::ylmdriCIJ 

(CI"t.lm-colon:.:l) 
(muii LK" pWe) 

SO-I!O mm,mnlcol. 
ElliJ>5Cid. Stpule,br:~ndlcd 

Bll.ttTCNM<: II honr)'bruwD, nsiiO 
II KRlS ZUN bl~l:b i'O\'>'D. 

250-30(11< Jil- l 5x tow~t'll..' .tJ ightly 

(1 9114) Stipc- hoiiO\\'.ochtt, 
w,m Ll - 1/S )I rn d~•·atC'~ 

furfurxc:ow., wtinllkd l hr"hll<') 17 1'mdi;un 

IOO mm, ;:ylinJne.l 
ELLIS ilrELLIS lo~arply coni.:o\1. LSlSx 

( 1988] 1998 :j{J~ h!ll»w.wh!te(ll' I I 14 ;rm 
odlr-s.. furfunuous 

droplets on both ends (outside the spore wall), spores creamy to pale-tawny in 
deposit. PARA r ll"a'SES cylindrical o r slightly enlarged upwards, hyaline, fi liform, 
multiscptatc, and brand1ed toward the ba:;c, with slight ..:l•wate in nations, 8- 17 
1-1m broad. 

SPI:C: I .~Ito SS t: xAMIN I!II. Israel: U(i, tlanill! (I)TCSI (Qurrn o.< f<llliprium). on l hc ~round , 

03. 111.2007: 20. Ul . 2007, 1cg. Y. Vr, det. G. B<lr5eghyan {HAI-D-O t7; 1)..()23: Fit;:ure S). 

I IA IHTAT AND DISTRIBUTIO N: This speC il'S is primaril)' a humus Saprotroph. 
but also can be= mycorrhizal (Buscot 1991). 11u.· fruiting bodil'S can appear after 
fire:; :111 d arc found on soil. Euno r r.: UK, Gt!rmany, ll aly, Norway, Finland, 
Switurland, Poland, Czech Republic, Uk rain e, Estonia. ASIA: Tajikistan, 
Kazakhstan, Pakistan , Israel. NottTII AMI':R I<: A: USA (Cal ifornia). AusTRAI.IA. 

DISCUSSIO N: MorclteUa d tJUl was found in Israel for the first time. II is often 
confused with old specimens of M. colliw (Breitenbach & Kriinzlin 198'1). 
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Microscopically, all morels are very sim il ar to each ot her but mostly differ 
morphologically. M. elata is considered b)' some taxonomii'IS to he i'ynonymous 
with. or part of a complex of black morel species or subspecies including M. 
tmgmticeps Peck and .;\,f. CO IIiC(I (Bunyard et al. 1995, Wipf et al. 1999) . The 
ascomata of J'Yf. eiMa are distinguished from other black morels by smoot h, 
ivory-white stalks in yoUJ1gcr fruiti r1g bodies, by stee l-grey tones in the ridges 
and pits of the pi leus, and by the production o( spores larger than those of 
t'd. tmgu!lticc!p.~ (Weber 1988). Gencrall)'• we can lind dirferent descriptions by 
different authors, which arc presen ted in Table I. 

Heh.·ella drimmsis (Vdcn.) Nannf. & I~ l lnlm, 

in l.unJcl l ct al .. Puhl. Hcl'b. Un i\'. Uppsilla 18:5. t985 Figu r.:3 
• :\lutfOJMiiu dU"c-IISiS Velen., No\il. My.:ol.: 200. t9·10. 

- Oct01{Kim Yiii0$<1 llc:dw .. n escr. mkr .. an:d. muse. frood. 2: 5>&. 1789. 
• Hrl•·rllfl viiiWt~ (HN...,·.) DiS5ing & Nannf .• S\·cnsk bot. Tidskr. 60: 330. 1966, nom. 

iiii.'"Jti l .. nonll.vif~Schadt: l 774. 

• H.-lvdla tli$$ingil J.:orf, Mrcota:wn 31(2): 381. 19&J. 
Icon .: l l~dwig ( 1789: pl. 19 n. as Ot:tmpom vi/lmn), Dis.sing & 1\annf~kh (1966: pl. 1.), 
2.1, a' 1/dw//t,villt~). Elli~ & !:!lis 119R8] 199!l: fl l. 23. 220, :.s //. vil/m:a ). 

Macromorphology 
AscocAni•S 10 25 nun wide, cup-shaped, compres.o:ed when young. 

becoming saucer-shaped at maturity, splitting into several irregular lobes. 
cxti.'rior pubi.'Scent (slightly hairy) to villose: margin sinuous or wavy, bent 
inward; grey, gmyish-brown lo sled grt)', under side gr(·yish to durk brown 
to steel gri.'y. liYMI!NIUM smooth and dull, dark grey to grey-brown. FLESH 

whitish, odor and taste indistinct. STIPF. 10 IS mm long, C)'lindri cal, solid, 
downy, thick, same colo r a.;; underside of cup. becoming whitish or paler at the 
base. 

Micromorphology 
Asci qlimlrica l, attenuated in the base, measure 230 250 x 11.5- 13.8 

~Jill, 8-spored. i\SCOSJ>ORES 16. 1- 18.1 X 9.2- 11.5 IJrll, Q"' 1.75- 1.6, oblong 
to ellipsoid, with one large and 0 to 5 small oil·droplets, usually smooth. 
I'AII.A I'tiYSF.S cylindrical, tips wit h sl ight clavate in the apex, 4.6 6.9 ll lll broad. 
' ''' I'IIAL. ouT<iii.OWTtls on the cxcipulum with oblong cells. 

SI'I:CI.\t li:ss Ex.AMISI:o . IS1tA 1:1: CM, llCJ r Unii'Cr~il )' of I!Jifa, on the buriU grou•ld in 
woods after forc.s1 fires in the mountains. Qunrm and Pirm) mixed forest. 12.1 \{2001. 
leg. S. Rc.shclnikO\', dct. G. !Jarscghy.m (I IAI-D-30; Figure 5). 

I IAtUTA't' AN n Dt STit ii:W'I"ION: I lumus saprotroph; very rare. lhlihi lity not 
known. On sandy soil in damp woods and along streams under hardwoods, 
ea rly summer to fall , often after fi res. EuROPE: UK, Switzerland, Germa ny, 
Belgium, Italy, Poland, Nom·a)', Czech Republic. Asu.: lsr.lcl, China, West 
Pakistan . N O I!T tt 1\ M ~ll. t (: A: USA. AUS1'1tAI..tA. 
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L>tscusstoN: Hdvdla,:llinensis is fou nd in Israel for the ftrsttimc. 
1/dPella dtinwsiJ has been confused with /1. ma.;ropm Wcrs.} P. Karst. 

I I . cltimmsis tend" to be darker in color and lcs." villose than II. macropus. 
Moreowr II. d tim•mis has a greater tendency for the cup to split in to irregular 
lobes at maturity than H. ttWCTO/IIIS. These two similar species not only 
have maaomorphologkal dilfcrcnccs, but we noticed some dilfe rcnas in 
micromorpholog)': I I. clti11e1ais has smaller spore si1.cs and smoother surfaces. 
than II. macropus, which has more expres:-:cd warts exosporia! warts. It could 
also be confused with I I. !!ph1j1pimn ;md II. lfW:Idii (Drcitenba'"h & Kri.imdin 
1981). 

He/vella spadicea Schadf.. Fung. Bavar. Pal:1t. N;1sc-. •1: I 12. 177•1 
-HdwiUt ln~roJm$ l'cr$., M)'CQI. Eur. 1: 1.13. 1822. 
- 1/dw/ia albipd l·uckcl. JD. nauau. V~r. ~'a lurk. 23· 1<1: 344. 1870. 
- Hd"ttllllu-"vmii COjlel., Ann. Mp:ol. 2:510. 190-1. 

Misapplied: Hd•'f.'llf, "'"'1(,\fl,dltt Scop .. sensu Quf l., Enchir. Fung.:2n.. 1886. 

Mac.romorphology 
Asc:ocAR.,s 15 30 mm high, 10 I S broad, saddle-shaped with two lobes, 

upper surface dark brown to black, under surface whitish to creamy bufr, 
glabrous (smooth), margin curving toward stipe. t=LES II thin, elastic, whitish, 
with insignificant smell and taste. S·rn•P. white to pale cream, terctc (round), 
hollow. equal or tapering toward top, I 5 25 mm long, 5 10 mm thick, smooth. 
fla ttered or pitted near base. 

Micromorphology 
Asc1 arc cylindrical, non amyloid , attenuated in the base, measure 300-350 

x 18.1-23 IJm, 8-spored. AscosroRES of 16.1- 18.1 x 9.2- 11.5 f.illl , d li psoid, 
h)'alinc, smooth, with large central oi l-drop, and with many sma ll oil drops 
around large drop. i>AitA I'IIYSHS of 130 250 x '1.6 6 IJm .:ylindrkal, slender, 
septate. fo rked, and da\'atc in the apex. 

SI'IX:I .~I RSS EXA;>.IIS II O. lu ,u :t : U(i. Pa r~ Gor .. n. on lh~ ground in Qu~·rc11.< cal/iprim).< 
fror~SI , 9.11.2007, leg. A. R01enbtrg. del . G. Bars~)'lln (l lt\1·0 ·32: Figure S). 

II ADITAT AND D ISTRI BUTION: !Jumus Saprotroph; very rare. inedible. EUROPE: 

UK, Germany, Austria, Fr.Jncc, Italy, Bdgium, the Netherlands, Czech Republic, 
Roman ia, Hungary, Portugal. ASIA: Israel, Turke}'. K)•rg)?S;tan. NoRTH 
AMt-:IU<:A: USA. J\):RI CA: Algeria. 

DISCUSS ION: lleh.·ella .~padicetl \\~.Js found in lsmcl ror the firs t time. Cla!'sical 
species very easy to identify by its dark color.11ion of two-lobed, saddle-shaped 

t:igure 3. MicrOKopic $lrt1Ciur~ o( l-iti•YIIu dlium>i): a - as<: i \\'ilh eighl smoOih ascostlOrC$; 
b ascosportS with ui l-t.lrot>): c 1>~r_.1,h~so with )l ightly inllat'-" inll1e apex. 
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Figurc •l. l fel•·d/aspmli<'..a. 
A a$COC'olqu; B rnicrosc:opic ~tructurt: : a a~d with eight M1100th .~~eOS J~CS; b a!~CU:iporo:~ 

~<~'ith oil-drops; c - Jllrdphy.scs forked and inflated in the a)lt'X. 

ascocarp wilh smooth , white , cylindrical stipe. It is different from other specit>s 
of genus 1-lclvd/a, but it can be confu~cd wit h H. irlamosa and H. fuJca Gillet. 
'I he last ones have deep furrows. Ascomata of H. lt~cw to5rl have the same 
coloration as f f. spadicea, but stipe greyish and furrowed. Ascomata of f f. j115ca 
have dark brown or black coloration, with a little r<:ddish tint, stipe white, 
deeply furrowed. 
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Figllrc 5. l'>i stribl1tion of Morrhelln tiara, 
lfelw!lltl cltimmsb· :u1d II. S{Jttdicttl in 
Israel. 

• -MIIfclu:llt•<'ltlltl 

• - H..lw/ltt splllliu11 
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Type studies on South American Strophariaceae: 
1. Pho/iota varzeae from the Brazilian Amazon 

m rlezvg@)'l'rlwrJ.(fmr./,r 
U11ivasidml~· f.'t•tf<·ral do Rit• Gramk do Sui, 
Progmnur tit P6s-grmlu<~fiio ~~~~ Rolimit'll 

Av. JkntoGonp1lv.tS, 9500, 91501·910. l'ortoAit-gr;:. RS, UR.Al.IL 

Ab&lract -lhe :.; tud~· of lht holoiYJK' of Pholiol" l'torz...,.'t' r('\'ta ltd lh<' prt'$t'tKt' of 
nurni.' I'Oir \ aeanthOC)'I(!OI; in i t.~ rhiromorph\, gcn('ra lly li CC:('p!l'(l ~~~an cxdu~i\'1.' ~r1e ric 

charactcrofth..-gcnusSirvJ•Imri<r. 'rhc prOj)()scd tk'\\'Combination,S. wrrz"''"· is bascd 
in morphologi...-c~ l and ll!ldlomicul charo~ctcr~. 'I he tuxononliC di5CUS)ion is liLX:OIIlJillOiet.l 
b)· detailed n1.u:roscopi.: and microscopic descrit)tions ;md illustrations. 

Key words - Ag<rrimlh, Plwlimu S«lion J\lbi•-do~lclt', Amazotl mycobiota, \';iru>a 
\'\:!;d " l ion, nomcndaLurt 

As part of ongoing studies on the genus Srmplmria (Fr.) QuCI. (Stroplwrince~~t, 

Agttricale~) in south 13razi1 (Cortez & Si\vcir.1 2008) ,thc type specimens of ~orne 
South American taxa were studied. ln th is work, the holotype collection of 
l'ltoliota l 'flrz~a~. collected from the Brazilian Amazon and described by Singer 
(1989), is detail ed and discussed and it s transfere nce to the genus Stmplmria is 
proposed. 

Materials and methods 

' I he holot ypc collcclion of/)/wliota wtrzeae,on loan from Chicago's Field Museum 
(fo), was examined Thin sections of the d ried basidiomes were mounted in S% 
KOH and 1% Congo Red solutions and examined micro~copio:.O! lly. A minimum 
of2S measurements were taken forallmicrostru..: tures and microdrawings were 
made assisted by a light tube. l;or basidiospores. Q represent!' the ratio oflength 
width, Q,., the mean value of Q. and 11 the number of measured ba.-:idiospores. 
The macroscopic description (including Maen & Paul (1 930) color ..:odes, 
shown here in quotation marks) is adaplt'J from lhl! origi nal Latin diagno~is 

(S inger 1989). 
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Taxonomy 

Stropltaria wlr:::cac (Sing~r) Cortez, 'omb. no''· 
M\'CO IIA:Ot: Mil j ll l !) l 

8.-.soNn.l: Pl•ulWlu •'tlr.<-•4'Si n~f. ficMia1~. Bot. 2 1: 113. 1989. 

FIGS. 1-1 

PII.IWS: 21-30 mm diam, convex and umbonat'' to :oubumbonatc to finall)' 
dcpres:;cd; rus ty (" hcnm") with the disc rcddish-brQwn ("mascara" to 
"Mara,a ibo"), surface dry: 'ontext whitish. LAMELLA E adnatc, d ose, brownish 
("Cuban sand~ "atm osphere" to "kiski lim"), with a conspicuous whitish margi n. 
STJI 'f. 22- 16 x 2.5-7.5 mm, central, cyli ndrical or wit h a slightly attenuate apex 
and expanded base; cream to grayish colored, wit h longitudinal dark brown 
librils; abumlant white rhi:t.omorphs and basal mycelium abundant ut the base. 
Vm L forming a membranous, slightly grooved and whitish annulus. Si'ORE 
I'IUN'I'"'falcon". 

UASIOIOSPOnr.s 6- 7.5(- 8) X 1- 1.5(- 5) /ll11 1 Q: 1.50- 1.75( - 1.80), Q.,.: 1.65, 
11: 30, suhellipso id to ovoid in both face- and side-view, some slightly reniform 
in profile, smooth and thick-walled, with a reduced germ-pore; ycllO\'Iish bro\'m 
in KQII. BASIDIA 20-27 X 6-7.5 fllll , clavate, 4-spored. PLEUROC\'ST IDIA 35-16 
x 9. 5- 13~tm, as chrysocystidia, fusoid or subclava te, wit h obtuse to rounded 
apex, thi n-walled, with yellowish to greenish (Onte nts. C lu;u .oo·s·J'IOIA (21- ) 
29- 38 x (8-)10- 1 3~ttn. as. chrysoq•st idia, fusoid to clavate, with a mucronate 
apex , similar to pleurocystidia, but slightly smaller; thin -walled , with )'CIIO\"'ish 
to greenish contents. PtL£1PELLI S a trichodermium, hyphae inflated to sub­
cylindrical, damped, smooth and thin-walled, hya line, 11- 17(- 21) ,um diam. 
Co NTf.X'I' formed of interwoven, hyal ine, thi n-wa lled, and damped hyphae, 
8- 16 ,um diam. G 11.1. TltAMA regular, composed of hyaline, th in*w-alled, 
q •lindrkalto inil ated hyphae, 6-9(- 11 ) ,urn diam. STIJ>ITIJ>t:l. l.lS composed of 
hya line, non-gelatinized, filamentous, smooth und thin-wullcd hyphae, 4-6.5 
pm diam. CAU LOCYSTIDIA 29- 1i x 9- 121tm, as ..:hrysocystidi a, mai nly clavate 
o r some fusoid, similar to the pl curocyst idia, abundant on the stipe apex. 
ACA NTuocYTP.S numerous. observed only on rhizomorphs' surface. Ci.A MI' 
C()N Nf.GT IONS present. 

t·IAIUTAT: gregarious on deca}'cd palm and dicot}'ledonous wood in tropical 
flooded forest ("vlirt:ca" \'Cgetation). 

t;XAMI SI!I) s r• r :c;l .~ l t!S: IJRAZII~ AIII>I'I.Onas: P;~r;~rloi Jo Jarru;u:J, rl'<:;~r to Santa l .l.l'l.ia, ! .ago 
doCaslanho, in •\-Jrzca- '"~ta t ion. l).V. t;SO, Si"S"' B 12177 (F 10)076$ - holotypt'). 

Ri!MARKS: The membrnnous annulus, the presence of chrysocystidia us pleuro*, 
cheilo- and (aulocyst idia, and especially the presence of acanthocytes in the 
type specimens of JlJJO!iota mrz1we support its transfer lo StmpJmrin. Singer 
(1989) included H I'Mzeat! in PI10Hot(l section AlbiJoe/atae t\.11. Sm. & llcslcr: 
most species of this section have been assigned to Stroplwritr due the presence 
of acanthoe}'tt'S (cf. Norvell & Redhead 2000), an exclusive feuture of this genus 
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... igs. 1 -?.Stmpl~t~rill ~ruae(l lolol ~l'C· F 1030768) 
l. Bnitlionl<'. 2. ll)'pha"of th~pil~ipcl li s. 3. Ba~idi0$porc.~. 

4. Plcurocys1idi:.. S. Caulocr51idia. 6. Oeilocys1idiu.?. Basidia. 

(Pa rr 1980). An additional di~linbruishing feature of the species is it ~ habitat in 
"vUrzca .. vegetat ion, growing. on palm and wood debris (Singer !989). 

Ex..:ept for only minor differences between the basidiospore size ranges 
des..:ribed by Singer (1989) and those reported he re, the measurements of the 



110 .•. Coft('Z 

basidia , ..:ystidia, and pileipdlis hyphae in the type were slightly larger than 
those presented by Singer (1989). Singer also did not report chci loq•stidi a 
in this species, considering them "veris luwd diff~wllitlti . .r. Cheilocystidi a a~ 
\\•ell as pleura- and caulocystidia ,.,.ere checked in the type speci mens and we 
consider it as ..:hrysocystidja, 

Singer (1989) related his Plwlitltll w1rzene to I~ c.ul1tmsis Earle, :l nother 
species oc..:urring in Brazil (Pegler 199i, Cortez & Silve ira 2008). 'I he latter 
species differ:-: mainly by iL~ more robu..; t habit and ab)>Cncc of chrysocystidia 
on gill edge omd slipitipcllis. Norvell & Redhead (2000) recently tr.m:.:ferred 
P. c.rthensis to Stroplwria, renaming it S. earlci Non•ell & ReJhead. Another 
similar taxon in J>lmliota sectio n AI/Jil·cla tae is /~ apialty1w Speg., whi.::h differ.; 
from S. vnrzene by the fusoid to cla,-ate and mucronate pleurocyst idia and the 
non-ch rysocystidioid chcilocystidia. 

Based on all above-cited features and fo llowing, the cri terion of the 
presence of acanth ocy tcs as a synapomorphic feature of Struplmriu, P. mrzetlt~ 

is considered here as an authentic member of this genus and thus the above 
ne,.,. combination is proposed Stmplwrin has proved to be a more diverse than 
previou.~ly documented in Br.J.zil. To determine if S. w~rurh! is in fac t restricted 
to the "vUrzea" vegetation , as Si nger (1984 , 1989) stated, wiJI dcscn•e fu ture 
mycological invest igatio ns in Amazon region. 
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lichens from the 
Batman, Mardin, Osmaniye, and Sivas regions of Turkey 

f<..ENAN YAZICI1', ANDRE ArTROOT", jAVII!.R E.TAYO' , 

t\1.1 AS I.IIN~ & ANNA Gu'r'rOV.\ ' 
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G.v.d. Vt'<'nstroult 107, NL.Ji62 XK Sor! l, The: N.:tlur/tuuls 
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JNorwrrm VilloSIIUior /6, 3° ddm, 3 1003 P11mplmm, Sp11i11 
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fHiology Oef'arlment, Kazrm Kart1b.:kir JUlu<t~lirm l ·iuufly 
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Sfmtitut.! il/ Bcrlflny, Sf,,wrk Acmf,•my rif&i.:nus 
1J1ibmvskll C<!i'lil I •1, 845 23 flr,lli.dA wl, St.waki(l 

t\ bstrac t - A total of20S lk h('n taxa (I'J8 speck$, 2 subsp('cics, •I \'3rietics, I forma) 

and <>n<: lk henioolous lungus "'"r<: idcntifL t'<l rrom 2S di iiCff'nt loocil liti(!!; in the llutm.m, 
Mardin, Osmaniy" and stv.as n•gion.s of Turker. Omlm1i11 ,~lttcuwllif .. m , ~luf,/titll 
flnvo.:i triiUl , Caloplaro variabilis I. oullulntn, Plwmpl1y!d n t11loautlrn and lk11eu 
M'U$1tllothii are new to Turkey. 130 sp«it.s and one lichenkolous fungus (Lid~lliJtliJ'Ii$ 
l«mllff<l<') are new rccOI"d~ fm m O~n101niy ... Mon.'OYcr, SO b xa aro: rcporl...d a~ ~,,. frum 

Mardin, 3S fro m Sivas. and23 from Batman. Dist ribut ionand .substrara are summarized 
for thccomj'lt tcann(ltated )p«ics li~t pn~lt<l at ht lp:/lwww.n~'C( L\ax<m.cc•nll~urccs/ 

weblis ts.hrn1l 

Keyword~ - ,\Mnm~~IG, flora . hint:a 

Introduction 

Compared to other count ries, not many lichen studies have been conducted 
in Tu rkey previous to thi s dC"cadC", ~o that the lichen biota of Turkey remains 
poorly known. Recent ly. however, th ere ha.<: been a ~ubsta nt ia l increase in the 
numbe r of lichcnological papers for Turkc}' (I la]JCI & Aksoy 2006, Yaz1ct 2006, 
Yaz1n & Asian 200i, Yaztn & Aptrool200i}. Although previous lkhenological 
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l:igun: 1. Map oftlu: swdy art'OI ~howing the four provin.:cs dc~k:d with in th is p01p.:r. 
1: Sh•;as,l: Mardin. 3: llatman. ~: (hnuni~·e 

re:>ean::h (John2002, John & TUrk 2006,/ohn cl al. 2000, Hafcllner & John 2006, 
Nimis & John 1998, Steiner ( 192 1) has been rcpor1cd fo r B:uman, O:;maniyc 
and Sivas, no lichen record" have lhus far been reported for Mardin (Midyat). 
AJJilionally, several regions in Butman, Osmani}'e, and Sivus remain still 
unexplored. '!his present paper provides information on the Lkhen biota in the 
above regions of Turkey. 

Sivas :lnd llalman h3vc conlincnt:ll dim:ltcs. Steppe vegetation i:; dnminanl 
in plateaux and hills. Temperatures range from a winter low of -.34.6 0C to a 
summer high of 38 . .3 OC. TI1e mean annu<ll humidity is 80.0%. 1\·le<ln annual 
rainfall is '120 nun (Akma n 1990). 

Osmaniyc has a typica l mediterranean dima1e. Fore:>! and shrub fields arc 
quite large (t12%). Lowlands arc seen cuiiUrc plants, macchia between 500-600 
m and coniferous tre(.'S in upper field-. (Raytop et al. 1963). 

Mardin (M iclyat) is influl'nced by both mediterranean and continental 
dimates. '!he fields are mostly uneven in :\<lardin and mou ntains are not very 
hgh. Querws communilics grow in high fields of t he mountains (Haylop ct al. 
1963). '!he highest precipitation is 11 5.8 mm in March. 'I he lowest temperature 
is -2.6 11C in February whil e the highest '12.5 11C in July (J\kman 1990). 

Batman fo rests an: composi..'d of Quer.·us, /ugltms, Populm, Plalrmus, 
Pistad a, Pyrus and Prwms (Baytop et al. 1963). •the summer mean temperature 
is 28<>C, and !he winter mean is 3.9 "C in winters. Mean ann ual prcdpi talion is 
71 3.'1 mm (A kman \990). 

Material and methods 

Specimens were collccled from 25 different areas between 15 August 2006 and 
09 l;cbruary 2007. 'I he study areas arc randomly dist ributed in four provin.:c:; 
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of Turkey: Uatman, Mardin, Osmaniye and Sivas. Lichen samples were dried at 
room temperature and studied using stereo and compound light microscopes. 
Secondary metabolite); were iden ti fied b)' spot h.'S! (Gi ralt 2001, llalonen ct al. 
1988, Mayrhofer 1988, Po cit 1971, Purvis et al. 1992, Wirth 1995). All specimens 
studied were deposited in the herbarium of the BioloJ;y Department, Facu lty of 
Sciences :lnd Arts, Karadeni7. '\l!(h ni.::al University. 

Results 

1l1e luxonomic survey of Butman, Mardin, Osmaniye und Sivas yielded 205 
lichen l ::t"':::l (198 species, 2 subspc.::ies, 1 variet ies, I form::~) representi ng 70 
genera in 3 I fami lies in the Mcomycoto. Additionally, one lichenicolous fungus 
\\•as identified. Of these, 116 taxa we re collected in Osmaniye, SO in ,\1\ardin, 39 

in Sivas, and 24 in Batman. New records per province include 130 lichens and 
the lkhenkolous fungus Ucl~tmodiplis lecmwrae for Osmaniye, SO lichens for 
Mardin. 3S lichens for Si \•as, and 23 lichens fo r Batnum. 

Di scussion 

Caloplamjlavocirri11a, Ctdoplam mriabili~ f. ocellu/ata, Cladot~ia metacomllifem, 
Plmr:opil~ch• clllmmllm and UHII~fl IWtsmutllii are new records for Turkey. 

Of the 205 taxa, I l l are crustose, 56 foliose, 26 frut icose, and 2 leprose. 
l=urthcr, 86 taxa were epiphyt ic. 88 saxicolous, eigh t terricolous, 1 epiphyt k 
or saxicolous, 5 cpiph)'t ic or tcrricolous, and 3 terrico lous or saxicolou.~. 
Substrates were varied, with 5 taxa growi ng on de.::a)•ed ba rks, 9 on mosses, 10 

on limestone, 21 on wnifcreous trees, and 29 on dl.'ciduous trees. 
Catoph1Cil, C/udouia, Le.:mwm, Riuodiml, Verrucaria and Physda arc- the 

com mon genera in the area researched. Among the common genera, Catoptaca 
is the most diverse (represented by 17 species), with 17 taxa occurring in 
Mardin and 9 in Sivas. The members o f the genus Cluduuia were only found in 
Osmaniye. fol iose genera such as Xfmllwrh• . Plmeuphyscifl, Pllysci(l , 1\>ltdamdia, 
l'armdia, Melmwtixia, Mefmmludea, \,·ere mostly found in Osmaniye and 
Sivas regions on mostly dcdduous trees i.e. Carpiuu.(, Prtl/111.(, l'yms, Quer~.·u$, 

and Salix. Saxkolous crustose lichens were found in all the stations and arc 
very .::ommon, l.'specia lly in Osmaniye (DUyUk Kuyucak d istric t), Osmaniyc 
(Center); Zorkun high plateau (Sanilce District), Sivas (l~ham village), SiV'.IS 
(Center); Mardin (Midyat); Ac1r l1 vill age and Batman (Anca village). 

Aspicitia calcarea, Verrucari,1 dufourii, V. calci.(eda and V. muratis, which arc 
determined a~ im.licator species of li me and calcareou.~ substratum, wa.~ found 
only in Osmaniy.:: Sanlice, Yoncah, Mardin: i\:Udya t, .'\.mla vi llage and Batman: 
Anca, which arc situated nl.'ar a lime pit. 

Species conS-idered :>enS-it ive by Purvis ct al. ( 1992) and Wirth ( 1995), 
induding ll.wi'a, Ramclli,a fariuacea, R. caticaris, R.fmxiuea, Pl1yscia a ipolia , 
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l.olmria pulmom1ria, Pt!rtusaria pt!rlma, P. mnam and P. co.:codes, were found 
in the study area, especially in O~maniye. 
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Santa Catarina Island mangroves 1 -
First report of Myxomycetes on Avicennia schaueriana 
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Urtiwnidad<' fcdmd de Sama Cr11arim1 
Cmlrfm.~ UniwrsiliiricJ, 88090-lJ./0, Floritm6fwlis, Stmtrr c,,,,,,;mr, Rmzi l 

Abslr:td - Many.rm·es arc tr:111<i t ional C6;15ta1 l"(:OS)"SI('rn~ linking n101 riJK' and 

l~rw~trial.:n\•ironnwnts , l~'jtk-.-ll r found in tropk-.l!an:n. 'I h.: to4al m:mgro..-~ ar.:11 in 
nrar,il i~ one of the largest in thf.' world. where au$trJI 1imiulbord<'rs arc in !he Sral(' 
or Santa Cata r in~ (Southtrn Bn~zi\). During a .sun'\'y about mangrove mycobiota on 
&.!nta C.a tarina l \l~nd . tlll"n:o were ~\so colk:ccOO and idcncif!Cd sreci~ of lll)'.IIOill )'CC'Il"~: 
SIC'mQnilis / IIi< II, S. ii•lo:mk~~tanJ 1'/lysurum JX:i:<JiiJC'I,m. AU SJl«illlo:U5 \•:o:ro: gatho:ro:d 
o n MictJmia sdw11triatltl. 'these species ~>'ere rollcctW for the lir:o; t time in Jlr.Jzilian 
mangtO\'oM :md t l~tst are tho: firs1 R."Of.:ls of ntyxomycetes on A. 1>(/umtrimw. 

Key words - taxOilOill)', oro1ropical 

Introduction 

Mangroves arc typica ll y tropi..:al vegetal format ions located on the transit ion 
between lerreJ<a rial and aquatic environments., gro\\•ingalong low and pmlccted 
sho res in environme nts of sedi mentation, like estuaries, salt lagoons and deltas 
(Ayala 2004). Along tlu.• American continent's Atlantic coas t, the aust r.d limit 
of mangroves occurrence is nt the city of Laguna, locnted a\ latitude of 28° 
55'S (Cint r6n & Schaclfer-Novcl li 1980). In Brazil, these ecosystems arc well 
rcpres.ented, corresponding to one of the ~ix large~\ mangrove area~ in the 
\\'orld ( l.accrda 1984). 

ll1c occ urrence of myxomycctcs in mangro,•cs appears to bl' rare (Nil'Vl'S· 
Rivera & Stephenson 2001). Even though the mangrove l".:osrstl!ms provide 
a rnngc of polcntial habitats for myxomy.:c tcs, il is po:o:.siblc that regular 
inundation by the sea inh ibit their regular development (Jng 1991).'1hc fi rs t 
mangrove myxomycete :-.-pecics reported was 1\rcyria cinertta (Bull.) Pcrs., 
whi.:h was collecteJ. in 1968 (Oahu, Hawaii) on a branch of RltizCJpiiOra ma11gl~ 

L. (Kohlmeyer 1969). Aft erward, Lee & Baker ( 1973) reported An:yria vir~swm.s 
G. Lister, Cemtiomyxa sp. and Plt)'HirWn sp. from living roots of U. mangle at 



the same loca lity.lng & Hnatiuk (198 1) gathered Physarmn glolmlif.:nun (Bull.) 
Pers. on mangrove poles, in Aldabra Atoll, western Indi an Ocean. In Puerto 
Kico. Nievcs-Kivera & Stephenson (2004) reported the occurrence ofStem o11it is 

sple11de/ls on R. m angle in Cabo Rojo. 
In spite of myxomycctes' ecological signifi..:ance fo r these ecosyste ms, 

as organic mauer decomposers, onl)' one study on Brazilian myxobiota in 
mangroves wa..~ carried out in northern and northca..~tc rn Br.11.il , in Pernambuco. 
Sergipe and Panl. states (Cavakanti ct al. 2000). In th is survey, thirteen taxa, 
gathl.'red on R. mangle and Lt•s•mcu faria m cemos(l (L.) C.P.Gaertn. mangrove 
tree:; were identified. 

' I he myxom}•ccte studies in Santa Catarina state had started b)' the end of 
the XIX century, with g, Ule's and A. :v!OIIcr's coll ections. A total of 47 taxa 
of ffi)'Xomycctcs arc recorded for Blumenau, Joinvillc, Ttajai, Tubarao and 
florianOpolis (Cavalcanli & f ortes 1991). So far, no myxomycc:te species have 
been gathered in mangrove areas in the State o f Santa Catarina. 

' I he main objective oft he present work is to expand the myxohiota kno\,•ledge 
of Brazilian mangroves. 

Materials and methods 

Santa Catarina island is located in thecentrol-cast oft he State of Santa Catarina 
(27°35' Sand 18°32' W) and belongs to r lo rian6polis munici pality. ,\-langroves 
arc set up only in the western shores of the island, where there arc \ow-energy 
environments. The fo ur largest mangroves on the island are located in the 
following river mouths: Ratoncs (29<' 30' 00" Sand 48° 27' 00" W), Saco Grande 
(28° 37' 30" Sand 18° 27' 30" \V), ltacorubi (27° 31' 11" S ond 48° 30' 07" \·V) 
and •t·a,•ares (27° 38' 10" Sand 48° 30' 17" W). 

The typical mangrove tre l..':' from these areas arc Avic~tltlitl,,·clumericmtl Stapf 
& Lccchm. ex Mold.enkc, L. mccmoS(Ill!ld R. mauglt:.11w spccil.'s A. sc/l(lnc:rimw 
(lllso known as black-mangrow or "siriuba .. ) forms phytophysiognomic 
dominance of these ecosystems (Bigardla 1946, Sour.a-Sobri nho ct al. 1969). 

During a survey of xylophilous fungi in San ta Catarina Island mangroves. 
from May/2005 to August/2006, myxomycete specimens were also collected, 
always being found on the typil:a l mangro\'i.' trees. The specimens were analy:t.ed 
macro- >Hld micromorphologically, idl'ntified using spccialirxd litcr.1tun: and 
compared with herbarium collections. 

Colours arc coded according to Munsell (1975). llerbarium names arc 
abbreviated according to the Index llcrbariorum (I Iolmgrcn et al. 1990). The 
cxaminl.'d mal<:ri-. ls \ICC prcscrvcd. in Jlcrbarium PLOR. 

Dcscri ptions, com nu:nts, illustr.J tions and. a key of the species collected. arc 
given, as well as a key for the determination of myxomrccte gcner.1 co llected in 
mangroves around the world 



Results and discussion 

A total of six myxomycete specimens were collected and identified as: 
St~moniti~ fw:ca, S. $p/endell5 and Jll1y.(arwn pezizoid~ 11m. All the species had 
A. sc/umerimm bark as their substr.ltc. 

The thn.•e species were gathered from the ltucorubi mangrove and only one S. 
splmdet1s sped men was ga thered from the Saco Grande mangrove. There wen.> 
no myxomycc tcs coll ected on the Ratone!' or the 'lbvares River mangroves. 

Key for the determination of myxomycete species gathered on 
Santa Catarina Island mangroves, SC, Brazil 

I Discoid or saucer-shaped sporothecae, deposi ts of calcium carbonate present, 

spores 10-13 ~m . . ........ . PI•~tlmm f~<•ziz(•itlcmn 

1' Crlindrical spnruth1."<::tc, dcpo~ it l'l llf calcium ._,,rbnnutc :th~cnt , 

sporesS- 10 fUll •••••••••.••••••••••.••••••.••••••••••••••.•••••.••••••• 2 

2 Sporocarps 9- IS mm high . SfX}re surface with warty-n::: ticulate ornamentation 
.. .. ... Slt"mo,,itisjuKil 

2' Sporocarps 13- 19 mm high. spores ~ur(acc with warty o rnamentation 

Descriptions 

Pl•ysarum pc:.i:.oidcum (Jungh.) l'avi ll. & Lagarde. 
Bull. Soc. lll}'COI. Fr. 19:87, 1903. 

... .. ...•.. S. :ifJI..:m/~.,1$ 

Fwuaws 1-2 

Sporocarp!l single or caespitose, gregarious, stalked. Sporothecac ilat d iscoid 
to sau .. :er-shapcd, 2.5-4.0 m m high. Pcridi um squamulose, ..:ak ium carbonate 
present, light grey (SYR 7/ 1) to reddish grey ( IOYR 6/ 1), dehiscen..:c irregular. 
Capillitium threads hyaline inl r:ln:;mined light, nodes covered with .-:a karium. 
St::alk slender, opaque, stri:ue, 1.5-'1.0 mm high. reddish brown (2.5 YR -1 / '1) 
to dark reddish brown (2.5YR 3/4). Spores globose, thin-walled, wi th warty 
ornamentation on the surface, 10- 13 ~m , pale vio l ~\ in 1% KOH. Spore-m ass 
dark reddish brown (SY R 312). 

Su IIS1'KAT ~:-A. sclumerimw dead tree. 

DtSTK I UUT ION- cosmopolitan. 

SI' I:CI.\I !>SS MX.AMIS t:n- BRt\ ZII- S,o.XrA CATAIUSA: ftorioul(lll()tis. llha (k- Sama 
Ca1·ou ina. MangiK':z.al do hacorubi. col Tricn •l'ik-r -1\-- r.--inl & Maccarini 161 , 29.l.2oo6 
(H.()#. JlS;S). JUt ,\ZII .. S.A:oo.-rA CATA MI SA: l·lorian<tpolis. llha de Sanu1 CaiJrirw. 

Mangun~~ l do h<Korubi. col. Tritr\'('ik•r-Ptreira & Marcon·Balta:z.a r :su. 14.ll .2oo6 
(l:l.O#. J tS;?). 

0Tn l!ll M'lCIM I:NS U.A .~IIN IUJ- 1'. co mflft'$..<11111: RRAZII,. R IO GR,I.,'I;r)l! DO SUI.: l'ur tu 
Alegre. Morro Santana. col Rodriguc.s Ot;l . 15. 111 .19::W (ICN 56693). IJRAZIL R10 
GliA S illl uo St; l.: l'orto Ales,JX>. Morro&lntana. col. Rodri p;ues 20-1. 29.VI . J98-I (/CN 
!"tf>816). 8Rt\ZI I~ R10 GM .\ S lll: no Sill~ 11on n Alegre. Morro Santana. ool. Rodrigues 
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271. 12.1X. I981 (IGN 5688·1). BRAZIL. lho tiRA~I)£ 00 SIJL: 11urto Alt'Ji rc. Morro 
Santana. col. Rodrigues 173. :1 1.V. I984 (/CN 56785). P.p.--i:.oitklm•: t\ltGf:NTJN,\ . 
col. Castro. 31\'/ 197>1 (HM:C1329J). 

COMMENTS- ' I he spore~ of the examined specimens \\'ere larger I han th ose 
dcs.:ribcd by rarr (1961) and Ukkola & 11 3rk6ncn ( 1996}. 1'. pnizoidtwm 

resembles PII)IS(Irum p o lyceplwlwn Schwcin., but the former has more 
pronounced spore ornaml;'nlation anJ dilren:nl stalk morphology (Camino ct 
al. 2005). 1n the field, this sp.:cics also resembles Badlwmiagigat~lospora Ukkola 
& H3rk. (U kkola & H3rk0ncn 1996), but that species has larger spores ( 19·22 
1-1m). Only one record of 11• pnizoide11m is known in the Stale of Sant a Catarina, 
from the dt)' ofBlumcnau (Jahn 1902). 

Stemotlitisfusca Roth, Bot Mag. (Riimcr& Ustcri) 1(2): :!6. t787. l' IGUHHS 3·4 

Sporocarps si ngle, gregarious. stalked. Sporothecae cylindrical, 7·11 mm 
high, dark brown (7.5YR 3/2). Stalk black {7.SYR N 2/}, translucent, hollow, 
7· 13.5 mm high. Columella ccntr.ll, run ning to the apex Q[ the sporothcca, 
then subdividing into several branches. Capillitium dark reddish brown in 
transmitted light, without caki' deposits. Spores globose, thin .wallcd, wit h 
warty· reticulate ornamentation on the surface, 8· 10 J-llll , purplish brown in 1% 
KOI I. Spore· mass dusky red (2.SYR 3/2). 

Su HSTitATf. - A . . ~clumerimm dead tree. 

I)TSTRI BUT TON - ' OStnopolitan. 
Jpnr:tMfiNS liXAMil\'lill - BR,\ ZII ~ SA:•·· •·" C,~o 'rAIU~A: 1:tori.1nOroli !l.. 11/w Je Srm~.a 

C~tlatitut. MtWJ;IIc"::tll<fO fiiiWmbi, rol. Tritrw•kr l'trdra d- /l.'unrt0/0. OI. IV.200S(H.OR 
J /878}. BRAZIL S.u,· r" C.\T,\MI S".\ ; FlorianOJJoOlis. 11/mtlc St ml<l Cu1mi11u. Mtmgrtr.:u/ 

tlo /ltl{"()frrbi. rol. "/"rii'TIIt'•l«·lh·t•iw 6- Mnrron -Btt!Jtt:ttr 192. 2"-11.2006 (PLOR 3t879). 

Onti!R St'£Cllofi!NS I!.XAMt.~liD- BIV\Zl l.. RI O GRA~DE IX) SUI.: l'orto Alegre. Mono 
.~.vmma. uW. Rndrigrtt.S- 081. f.'>. Ill. 19M (rCN .<;&;93). I)R ,\ Z il ~ R1o C. w ,~oS IJ~ IKl S111.: 
t'urtu Al(l:n:'. Morm Santm~t~. <IJI. 1/iHirigtu•$10·1. 29.\11.1981 (ICN 56816). BRAZIL. RIO 
c;w ASil ll lln Su 1 ~ l'orlo ,\l .,.p-e. /1-fMM Smlltwa. cnl. Rodrigrrts 271. 12./X. /984 (ICN 

568&1). BRAZIL. RIO l>IIAS"DE DO SUI.: l'ortu Akg.rt-. Murro Stm1111111. ro/. RINfrigi•N 
t 7.J. 31. \~ 1984 (ICN 56785). 

COM Mf.NTS-S.f11$ctl is a very ordinar y species with very variable morpholog)' 
(Teixeira 1971). Castillo et al. (199i) cond uded that this is a spedes variable 
in the size of sporocarp, stalk, capillit iu m and in colour. 1ltc material is similar 
to o ther specimens C.'(amined, being different on ly in the darker coloured 
sporocarps ( ICN 56785) and wit h a slight\)• smaller spores (ICN S(i881). 
Es~cntially, the spore ornamentation pattern (wart)'·TCiiculate) characterize the 
species. In the StateofSanta Catarina, S.fiiSC<I has been pre \•iouslyreporteJ from 
th.: dtil'S of Blumcnau {Jahn 1902), ltajai ( J-I l' llll in~s 1896) and Florian6polis 
(Cavakanti & rortcs 1994). 
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Figure~~ l -6. 1·2. PI'P'""'" pt!:i:nitf~um. 1: srorangia (Kale bar I n1m), 2: capill ilimn dNail and 
)Jlt~ (~o~ le har '- 10 jllll). 3--1. Slt'IIWIIili$fu~<<l. ): )jl{)r.JnRia ()C"oile bar - I nun), ": cap illitium 

dNail and S[>OfCS (Kale OOr - 10 jlnl). 5-6. S1ruw1tiliJ $1''"'''fn1$. 5: spornngia (KOlle bar - 5 nun). 
6:caJii llil ium<klailand )J)()fl.'l ($C'.ikb;lr a iO}IIll}, 
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Stcmonitis splcndctts KostaL 
SIU1.owcc monogr. {Paryz): 195, 1871 {' 1875 ') Fl<i URl\SS-6 

Sporocarps single, gregarious, s talked. Sporothccac cylindrkal, 13- 19 mm 
high. dark rcddb•h brown (SYK 3/ 2) to dark brown (i.SYK 3/2). Stalk black 
(7.5YR N 2/) , translucent. hollow, 13- 18 mm high. Columella central, reaching 
nearly to the sporutheca apex. Capillitium dark re-ddish brown in transmitted 
light, without cakaric deposit s. Spores globose, th in-walled , with warty 
o rnamentation o n the surface, 8- 10 flll'l , purplish brown in 1% KOI I. Spore­
mass very dark greyish brown ( IOYR 3/2). 

SunsTtMn : - A. sduweriana dead tree. 

DISTRIBUTION - cosmo politan. 
SP F.CIMR.~~ I>X"- MIS r.n - llRJ\ZIL SA1•m1. CNf,\ KI !\IA: Horian6pol i$, lllu d<' Santa 
Oi tarin;~. M.mgutual do ltacorubi. cui. 'l'ri<:r ,·ci lcr- l'erdr<~ & MaCC"<~rini J.JS. 29.1.2006 
(FI .OR 3 /880). IJR,\ ZIL Sn· r,\ C:.\'1 ,\UI !II"-: Florian6pol i~. llha d<' Santa Catarina. 
Manguc1.al J o Saoo (i r.mJc. Mar.::o n-ll.ih.ll¥ & Ro:gotin 100. 2:7J V.2006 (t:l.OR 
3 1881). 

OTIIU SP F.CI)UlSS I:X,\ MIS&n - RR ,\ Z i t . RIO GK.\ SII I\ n o SUI.: Porto Alcg f(' , Morro 
SantdtU. col. Rodrigues 29·1. 30.Xl. l% 1 (/c./\' 56908). BRAZI.L Rto (.;RASDI! DO SUL: 
Porlo Alegre. col. Rodrigut:S.Uil. 12.1V. I986 (ICN .'>6934). 

CoM M ~NTs-' 1 he spores o f the compared material arc slightlysmallcr (7· 8 fl tn ), 
howe\'er, Rodrigue7.- Palma & Es trada-To rres ( 1996) noticed that S. splendetu 
is a highly variable speci es, showing differences in the si7.e and colour of the 
sporocarps, mesh si7.c, expansions in the capillitium and i:olumella apex, and 
th e colo ur, si 'l.e and ornamentation oft he spores. In the State of Santa Catarina, 
th e spedes has been previously report ed from Hlumcnau (Jahn 1902) and 
l=lorianOpolis (Cavakanti & Fort.:=s \991). In l'uerto Ri.:o, it was found gro,~ing 

on RltizopltONI mangle: decayed rallen trunks (Nicves-Rivera & Stephenson 
2004). 

'10 facilitate the identificat ion of mp:om)'cele genera gat hered in mangro\'e 
areas, the fo llowing key was made. based o n bibliographic references (Teixeira 
197 1, Rodrigues & Guerrero 1990, Moreno et al. 200 I). 

Key for the de termination of myxomycete genera on mangrove trees 

l. Pscudocapillitium prc~cnt and columella absent ....... . .. .. .............. l .iua 

I ' Capillitium and columella present . . . . ... ... . ... . .. .... . .. . ..... . .. .. 2 

2. SporoCOt.rps stalked ;~nd tin}' (up to 0.5 mm tall) . . . . l:'d •inostt:limn 

2' Sl'orocarpsstalk.:d or se.~il.: . tuller than 0.5 mm 

3. Spores produced ~·xtcrna ll~· to sporangium. 
3' Spores produced internally to sporangium 

.... . ........... . .. . . . l 

. ... . ... . . . . G.•rfll itJmy.wt 

.... .. ........... . ... . 4 



4. Sporocarp v.·i th 50mc calcarium material .................................... 5 

4' Sporo'-1\rp v.•ithout <..11lc...rium material . .. .......... 1 

•.•• Physt~rmrl 5. Capilli tium with calcium ~nbonat(! prc:scnt 

5' Capillitium with o tlcium ~;;uhon;tle ub!<nl .. .. ............. 6 

6. Peridium without calcium carbonate ................................. Vi{Jclr<!fl 

6' Peridium with calcium .:arhnnale .................................. Didy mium 

7. Columella present and capillitiu m without ornamentations. . . H 

7' C..olumdla ab~nt anr.l capillitium ornamc.:nh:d ............................. 10 

H. Spomtlli.'C".& globusc.:.pcridium persistent and iridescent . . ...... l ,,mrtmul<!rnw 

8' S1>0mthe;.-a cylindrical, pcrid ium evanescent, with or wi thout a 
superficial net aris ing from the capillitium . . . 9 

9. Su1><:1'iicial net present. stalk base fibrous . . . .... Stommitis 
9' Surcrfidal net at.sent . s talk base nut tihrous ............... . ........ Gmrulridur 

10. C<lpilliti<d t hrcads ornamented with well· defined spirals ... ...... ... lkmitriclritJ 

10' C~tpilliti althrcadsornamentcd with spines. warts, rings or h11if-rings, 
reticulations nr J)(I<J d )··defint"<l spirals .. ............................... II 

II . Capill iti!llth rc-.ultoshort . simple u r slightly ro~. mifn:d, rMcl)' fol'mi ng 
a complete net. . . . . . . . . . . . . . . . . . . . . .............. P<!ridwt'mt 

II ' Capillitial threads long. well-ramified and anastomosed, forming 
a complete isodianlctric net ....................................... Arcyriu 

Conclusions 

M}•xobio ta in mangroves is still bardy known throughout the world.1lte pH-sent 
work contributes to this knowledge. 'I hcsc arc the firs t records of myxomy.:ctes 
in Brazil ian mangroves and represents the first occurrences of myxomycctes on 
A1'icf!mt ia sdwuerimw. 

At this time, sixh:en myxomy.:ete taxa aro: known for Brozilian mangroves, 
demonstr-.tling an important research fie ld for these organisms. 

Inventorying the diversity of o rganisms, especially com mun it ies of lower 
o rganisms su..:h as fungi and myxomycctes, supplies information that can be 
used as tools for conservation and management of mangrove forests. 
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Myxomycetes of Sonora, Mexico. 4: 
Sierra de Alamos-Rio Cuchujaqui Biosphere Reserve 

i\II A~COS L IZA it ltAGA'. GA HRI EI. M O!tf.NO' ". 

M ARTiN EsQu f. I>AJ & M AHT II A 1.. CoHONA I>O~ 

'gabrM.morerrt1@lrur/r.e.~ 
1 Vpto. do> Cimdas Btlsims, Jnstiluto tli Cirncir1s Biomhli<<ls, 

U11iwrsidml A ullimmw di! Ciwlm /Jwl rL"Z 

A11illo £m'O fvenlo: Promif y ll(tocolmo 5/n, Ctl. }mirc!'Z 32300. Clrilmalwn, Mexico 
1Dpto. dt• lJiologia Vt'j:t'tal, Fawlwd tic Hiologllr, U11iwrsidad di! Alcald 

A lm lti dot Hcrwr<!S 18871, Mmlrill, Sptr ir~ 

JCmtro dt' l uv..s t ig.uiOu m A lim<'ll ttUiOII y V..s11rroflt.~, 

A.C. Af ><l rtmlo Pn.~r, f 17.l5, Hernmsiffo. Smwm, t\1....,Yicu 

•c.mtro tie £.~/ru/iu.~ S~tperi()r<!.< rltd £<t11tl1• tleSmrum. 
Apartatlo l~osta/1 1 , Adm6tt. 11, 1/erm MiJfo 83000, Solll•ra, Mexico 

Abstract - 'l hirt r·utll' ))W.:ies of nJ)'XOIUrcc tl'$ (rum the pl\Jtt..:tl.J :m.'" Sicrr.1 de 
AI.Jmcos • Rio Cu.: lmjaqui ''"'restudied . Firtc<'n taxa lire n<'\\' reoor.15 IOT the 1\Wxirun 
stat.: of Sunora: Cribmria Jragili~. Vi11d~<a bu!bitlwa, D. ltuCoj>Qtlia, Vi1lmna effusum. 
D.lu:mt'{lluurir" '"· F~tligom(,;a..<pOTa. l.k~arruttmra, 0/i~'(}l~rut sdrt~'l!illil:ii, Plry.<mdla 
vhW"S"· Plty$11mm tmriS<'itiJ•ium, P. ~'llli.ms.-, P. d m:'le,.m, fl. viritlt, Sr<'ml.mmiti/(msu 
and Strmorrili$ tnll$..(()(1riemi$ . Including th<'\0." m'W records. <'ighty·onc lliXII hal'<' now 
b.::tn J .. s.:ribt..J for lh<' Sunoran myxobiola. ' lh t S)}(:cies stmlirtl llr<' discus!ied and 
pOOtom icrographs of th<'i r mac/\)· anJ microscopic ch~racu.•rs a~ pn.widcd (nt 50mc 
oflhem. 

Key .,.,·ords- ll i)'XOn i}'Cota , chorology. taxonomy, SF.M 

Introduct ion 

1lle Sicrm d~ Alamos - Rio Cuchujaqui region was d~crc('d as a wildlifl' 
protection ar~a in 1996 and a Biosph~r~ Reserve by UNESCO on Scptt'mber 
18, 2007. lhi~ prote..: ted region, which is located at 27'12'- 26°53' N and 
109<'03'- 108°29' W, compri~es an area of 92,889 ha in southeastern Sonora in 
th e municipality of Alamos. The dim ate is subhumid. with rain in summer, and 
lhe vegdation is mainly microph yllous desert scrub, tropical dec iduous ron:st. 
oak roresl, and pine-o<J k forest. Tropical dr)' rorc:;: t covers 61.5% of the total 
area of Alamos. 
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"Jhis fon~sl is characteri7..cd by high-elevation vegetation wit h mos!ly 
mc~ophili .: and hydromorphk ~pccic~. along with some spinose shrub5: and 
succulent plants. An outstanding adaptive characteristic of the plant s that 
comprise this type of vege tation is the nutrient r1..-servoir contained in their 
root syste m. Th is makes il possible fo r the plant to quickly respond to rainfall 
in summer and also allows plants to survive and grow during drought . 'I he 
latte r phenomenon is documented for trees su.:h 3." Jlursem lru:iflom S. \'\1atson, 
B. .~lf!uopliyllt~ Sp r.tguc & I.H Riley, Q i/)(1 !ICwnirJilf(J (S. Watson) Rose, Fiw.~ 
trigoll(dd L., I l ilem!doxylwn brMilello II. K-ar-:51., Lysiloma ll'(i / ~onii Rose and 
Tiu:odium mucroualnm Ten ., which an~ found along the C uchujaqu i River. Other 
plants that arc reprcsentath•eof this tropical fo rest include Acttdacoclllifl.:anrlm 
Will d., AmiJmsia ambrosioide.~ (Cav.) W. W. Payne, Crorou fhwe..~ctm.~ G reenm .. 
lpomoe(i arborescens(Willd.) G. Don, Pttcl1ycercms pecte11-aborigim11n (Engclm .) 
Dritton & Rose, Pitlr t:c:dlobium so11omt: S. Watson, ProsojJisglfmdulosfl Torr. and 
Vitr!X mvllis Humb. ct al. Some macromycctcs have been rcporlcd in assodation 
\\'ith lhese tropi.:al deciduous forest plant s in I he Alamos i\"lountai ns (Esq ueda 
el al. 1999). 

There arc 8 1 taxa of m yxom)•.:::etcs kn own for Sonora, including the fift een 
new records for the Sierr<.~ de Alamos- Rio Cuchujaqui region. The distribution 
of the taxa in Mexico fo llows Moreno et al. (2007). 

Materials and methods 

ll1e .:ollections studied were gatherl.'d main ly in the fie ld, bul some were 
cultivated in moist chambers. Samples for light microscopy were mounted in 
!-Ioyer's medium and PVA following Schnilller & Novozh ilov ( 1996) and Koske 
& 'ICssier ( 1983). Spores were measured, to include su rfa.:e st ru.:t ures su.:h 
as spines or warts, with an o il immersion lens. For ultramicroscopic studies, 
the material to be: examined was rehyd r.J.ted in ..:on.:::cntratcd ammonium 
hydroxide (28- 30%) fo r 30 minules, dehydrated in aqueous ethanol (70%) for 
30 min utes, fixed for 2 hours in pure ethylene glycol dimethyl ether(= 1,2-
dimethoxymet hane) and finally immersed in pure acetone for al least 2 hours. 
Th is was followed by critical point drying and sputtering with gold- palladium. 

ll1e microgro~phs were taken at the University of AI..:ahl. using a Zeiss DSM-
950. 1l1is techniqu(• uses wry little mat~· r ial (one sporocarp, a part of it or o nly 
a small portion of spore~). 'JCrm inology used to describe spore ornamentation 
follows that of Ram mcloo ( J97Sa,h). Fo r ea..::h spe.:::ies, the locality is induded 
(sec details in Table I); collectors arc abbreviated as foll ow~: S. Cha.:On (SC), J. 
Cifuentes (JC), M. Esqueda (i\.1£), S. GOmez (SG),lvl. Lizarraga (ML). E.. Pe rez­
Silva (f.PS), M. Rivero {MR), A. S;J n..:hl.':t (AS) and It Valenzuela (RV); date and 
herbarium arc also given. Fil":"t records for the Sonoran myxobiota arc indicated 
by an astcri:'k. 



'13ble I. Sampling localities in the Sierra de Alamos- R.io <..:uchujaqui protected area. 

l.oc.o. r.r·ru:s N w f: U iVATION Vu~~>t·.o.·nos 

l. l.l! Qn)i la 16•59':1 1 ~ 108•38'59- 60 m TI>F.Oil 

2. r~Aguajl• 26•56' ·19~ 108••11 '41- 49 lm TDSF,GF 

3. EI Cu7.alito 26•SS'l3~ 108° 39' 33- 7 t3 m OF 

4.£l l' lutarlllr 26•59'27- I OS~ •to' ·10· 635m TUSI: 

S. Hu~rla Vil.'ja 27•02'05- 109-02'5·1- 563 m TVI' 

6. MCSil del Trih'O 26• $8' 13- 108• 41' 19- S...'Um TI>SFI~VSII 

7. Paln lnj~rtn 27•03'0-1- tos·o· s r 399 m TI>F/$VS 

3. l'ronrontorios 21· oo· sr 109- 02.' ,, - 536nr TDI: 

'}. SanP~dM 27•03'53- to.'I••B' 44- 444m TnF 

'l'm': 'l'ropi,al <kciduoii.Jfore3t:OF:O.lk!Orest;TI>SF:'I'ropi~do:;iduo~aand$uhd«:iJuoll.fforat: 

GF; Gil!ltr,· (~,t; SV'S.: S«<on<Ury l""tgtut!on of $hnlb$; S\'$1 1; S«onduywgtm ron of ~Nbs 

~dbtrbs. 

Species list 

Arcyrin dcnudata (L) W~t tst .. V~rh . Zooi.-Bot. Ci~s. Wi~n 35: r\bh. 5)5 (1886) 

s r • tc r ~u:N s srurmm: l..oc.o. \.ITV S. lep:. liPS, MI .. ME. AS & MR. 21.X1.200S, on the 
dcca>'\'(1 wood of IJ101•UX~J wbv•"d<'<ll$, CE.SUES 7263. 

OosERVATI ONS: 11tis species has been ci ted for the Mexican states of Chiapas, 
Chihuahua, Jalisco, Morclos, Nuevo Leon, Puebla, Qu intana Roo, Sonora, 
Tabas.:o, '13maulipas, Veracruz and Yucatan and is commonly distribut ed in 
the tropical and subtropical region:<:: of Mexico. 

Comatric/Ja clcgan.~ {Racib. ) G. Lister. Gu ide Brit. Mrcetozoa.cd. 3: J J (1909) 

~l·tc rMtNS nvmw: LucAurv I. Je)t. MI.. ME, AS & Mit U.Xl.lOOS.un /'s.:t«lolmJ.:II 
mm:i.e1-ii WQixJ , C:I:SilliS 7276. h was culti1·atcd in a nM>i.\t chamtx-r (O I.Xt l.2005), 
fruiting 1,)11 20.XII .2005. lbidern, 10.1.2006, C£SUES 721.H. cesuES 7279. l.u<.:ALITV 9, 
ou Pset•dot~rg1r m<!m:k$ii"'QOd. leg. MI., ME. 1\S & MR. 23.XI.l005, i\l/3 t91 7. It wa.~ 

culli\·ated in a moist chambcr (OI .Xl l.2005), fru iting on 15.XII .200S. 

Ous~>. tWATIONS: Comarriclw elegam: wa..; rCC( . .'ntly described for Chihuahua by 
Li:drraga et al. (2005b). The authors published photomkrogr.1phsof sporocarps 
by tnmsmittcd light and spore o rnamentat ion under SEM.ln M~xko, its known 
distribution is Chihua hua, ja\isco, Sonora, Tabasco and Veracruz. 

Com atricl.a tc11crrimn (M.A . Curtis) G. l.isl~r. 
Guide Brit. Mycetozoa. cd. <1: 39 (191 9) 

s pr.c r Mr.s~ sn;orJ>o: l .oco~UTY 5, leg. f.PS, MI .. Mf;. i\5 & MR. 21.XI.l005, oo the 
J~-..-oar...J wood •i Qrl<.'n·ut sp .. CI!SIJI:S7262. 
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OBSERVATIONS: 0Jmatridu1 tl!llerrima is characterized by l>poro..::arps anenuating 
at the apex and spore!' 7·8 ._. m diam.,ornamented as baculate under sgM wit h 
a stelliform to coralloiJ apex (Lizarraga ct al. \999a, 200Sb, 2007). ' \his taxon 
has been reported for Baja California, Chihuahua, Guerrero, Jalisco, Quintana 
Roo, Sonora, Tlaxcala, Vl'racruz and Yucatan. 

"Cribrariafragilis Lado & Est ro~da. in E.s tr.1da ct al.. 

My~:olngia 93('1): 7'1'1 (200 1) 

s•·•:c1M1::.;s sTunu:n: l.nc ..u.ITY ll, lcp;. MI., ME. SC, RV & IC. 12.1X.2006. on Ji.'cayed 
01ChiS,JlH ) J913. 

0BS~RVA'r iONs:Thc.:harac tcris t icfcaturcsofthis spcciesarc t hesmallsporocarps 

with violet hues, ca. 0.2-0.3 nun in total height, conspicuous calyculus, abscJKC 
of pe-ridia l m:t at maturity; spores 8-9 J.1ffi Jiam., subglobost:, with conspicuous 
longitudinal band<> which fo rm depres..<>ion-like valleys where prominent and 
scallcrcd warts arc lo.:atcd visible under SEM; and its su.:c ulcnticolous habitat. 
ll can be dist inguished from Cribrtnia l'iolacetl Rex by the globose and warted 
spores of the IaUer spedes: und from Crilm1rh1 zvtwti~pora Latlo et a!., by the 
dlipsoidal shape and inconspk uous verrucose spores of the Iauer spedes. C. 
zom1ti.~pom also has su.::(u\cntkolous habitat. It was described a.<> ll new species 
for the 11.-1cxican state of Morclos by Estrada ct a!. (200 1). 

• Diaclrca bulbiiiO$a {Bcrk. & Broome) Lister, in Pcnzig. 
Myxmnyc. Fl. Builcnzorg: '15 (1898) Frc-;s.6- ; 

.s •••:c • ~u::.;s .~o"I 'IJ III Ii l l: I .OCA I.II' Y .f. k>g. M l~ ME. SC. RV & JC. 14.1X.2006. oo dried 
Q ucl't'IIS .sp. lc:cw.s, AH ~ t919. lbiJcru, l oc.>.LITY 2, CESUES 7300. 

OuSijRVATIONS: The distinctive characters of this spcdl-s arc its stalked 
sporocllrps; globOSI.' sporothcca; calcareous stalk, whitish to ochr.J. ce~ms­

'''h ite, rigid and fragi le; spores 9-11 .,.m diam., globose, conspicuously spinose; 
capi llit ium wit h dark purple filaments, (2-)3-'1 !-'In diam., tapering with 
discoloration at the apex. Mexican collections showed spore ornamentation 
strong!)' spinose unde r SEM us was reci.'ntly described for Cuban collec tions 
by Camino ct a!. (2005). It was previously recorded for tlu: Mexican states of 
Jalis..::o, Quintana Roo and Veracruz. 

• Diacllca lc1tcopodia (Bu ll.) Ro.staf. , Sluzowcc Monogr.: 190 (187'1) 
s•••:CIMI:Ns snuuw: I.()(;AI.n 'V 2, lcp;. M l~ M l~ SC, RV & IC, l•t.JX.2006, on dried 
Q,.cn:l•.> sp. lca,·es, CESU£S 7299. 

OusP.R\'ATIONS: This cosmopolitan species was reported fo r fiaja California, 
Chihuahua, Estado de Mexico, Jalisco. Mordos, Nuevo L~!on, Sinaloa, Tlaxcala 
and Ver.1cruz. 
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FIGS. 1- s Crihmrinfmgili.< /I. II ) 19 18: I. !)retail of inner ~itk of caly.-:ulus. l. Detail of o uter side 
or c-o~ lyculu10 and ~ ta l k.. J. lk tai l of out.- r ~ iJ ~ uf calrculu\ urrl.ln ll! n t<~tion. •1. S&IQI"t'$. S Spurc with 
longitudinal bands and SQIItercd \\'arts. Ftvs. 6-7 Du~tll(tl bulb11l;xa CESUES 7300: 6. Spore. 
7. (A,j;~iJ or s,}()I"('Ofll~llk'nl u lion. Sc-o~ h:bars. I - SOO jllll-2 • 20 pm. J-6 • 2jUII. 7 . I Jllll. 
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· Ditlcrma cffusum (Schw.:i n.) Morg:m. j. Cincinnati Soc. Nat.l list. 16: ISS (1894) 

S Pf.C I MF.N~ STIJOIF.O: [.nc,urrv ) , lrg. M l~ ME, SC' .. RV & JC, JS.IX.2006, Cln Qut:uw 
~ I'- 1CJI'C),CESUI!S7307. 

Ousr.R\'1\"I"IONS! "I he dislinctive characters o r this !axon arc the sessile and 
fla ttened sporocarps; globose to subglobose sporcs,S- 10 !lJll diam .. vcrruculose 
wilh ruin! duslc:rs or larger warl s. Diderrrw wbcuscl Bcrk. & ~-I.A. Curtis is a 
synonym that was recent ly confirmed by Camino ct al. (2005). 'lhcsc authors 
studi ed the type specimens. Although this is a cosmopolitan spcd cs (Mart in 
& Alcxopoulns 1969), there arc rcw record..; ror J\·1cxico: C:hiapas, Chihuahua, 
Jalisco, Quintana Roo, Veracru:t and Yucatan. 

• Didcrma llcmispl•acricwll (Uull.) I lorncm .. H. Dan. 33: 13 ( 1829) 

SI'[C IMI:SS STUDII:O! l.OC ... LI'T\' 8, lrg. ML. ME. SC, RV & JC, 12. JX.2006, on Qr•nn•~ 
~ , .. ICJI'~ CI:SUF.S 7289. 

0Hsr.ltvA"I"IONs: 'I his cosmopolit an spcdcs is commonly reported ror Mcxko: 
Baja Caliromia, Chiapas, Chihuahua, Nuevo Leon, Quintana Roo, Tabasco, 
Tlaxcala, Veracruz and Yucatan. 

Didcrmtl spumc•rioitles (Fr.) Fr .. Syst . Mycol. 3: 10·1 (1829) 

SPJ:C IMF.SS S"n"I"III!O: i.OC.\IITY .. . ltg. Ml~ Mf:.. 5C. RV & JC, 00 dried Quc:n:uJ 5p. 
l~a\'e$,;1 1/ 3192:0. 

Obscr\'ations: 'I he !'tudicd material is characterized by its densely cl ustered 
rructilications but h•ith individual sporocarps amongst them. subglobose. 
" 'hitish, embedded in a hypotlmllus; peridium thin, calca reous. Sporc·mass 
black, globose, violet hues by transmitted light, 11- 12 f.illl diam., ornamented 
h'ilh verrucae that arc regularly dist ribu ted on the surface. ' I he fcat urcsobscr\'i:d 
in the coll~.--ction s agn..'\.! with descriptions or Liziim•gu ct al. (20()7), It hus bc~n 
cited for the Estado de Mexico. Jalisco. Qui.m."Ula Roo. SOilOrn. and Yucatan. 

Ecl1inostclium apitcctum K. D. Whitney. Mycologia 72(5): 954 (1980) I'IO. 8 

SPI:CIMI:NS STIIDI&O: I.OCAUT\" I. ~g. MI .. Mf:., AS 8: MR., 23.XJ.200S, on Proropis 
~ I'· wood, All 31916. ll \\"015 cuhil'lll00 in a moisl chamber (Ol.X II.200S), fru iling on 
I~XII . 200S. 

OaSt::IWATIONS! Previously reported in ~·lcxico ror Baja Calirornia Sur, 
Chihuahua, Sonora, and Tlaxcala. 

• Fuligo mcgaspora Slurgis. Coloradn C.oll. Slud. Sci. Scr. 12: •143 ( I'J t3) 1:w. 9 

S I· ~C IMO;s S"I'I/I)I MY. ] .()(:AI.n'Y <I , kg. M t~ MF., SC, RV & IC. Joi.IX.2006, 011 Jricd 
Qm·rnu.s('-lt'a\'<'S, i lH 3 190-1, CfSUfS7302. 

0BSI1R\'ATIONS: 'Jhis taxon is ca:;i ly recognized by its whitish acthalia omd 
typi.:a lly largc, dark spo res, I S -20~m di arn ., ornamented bystrongcrcsts, which 



are sometimes subreticulate. Under SEM, the spore ornamentat ion comprises 
irregular crests, which arc occasionall y anastomosed with the apex denti.:ulatc· 
\'Crrucose. It has previous!)• been recorded for some Mexican states: Colima. 
falisco, Nue\'O Leon, Q uintana Roo, Tlaxcala, and Yucatan. 

Fuligoseptica (I .. ) tl. IJ. \Vigg .• Prim. J:l. llols:•t.: II:! ( 1780) 

SI'I:CIMI:N!i s-•·••nu.n: I.oc.u .ITY I. l••g. MI., ,\S. ME & MR. growing on P.s~u.llll.!uga 
mm::rt"Siwoodat Urn high.C£.SUES7280. 

Ousr.IWATIONS: A cosmopolitan taxon (Ma rtin & Alexopoulos 1969) that has 
been ,.,iJdy cited for Mexico (J\•Iorc no et al. 2007). 

Hem itricltia caiJ•culata (Spcg.) M . l~ F;1rr. Mp.:ologia 66(5): 887 (197•1) 

$ 1'1 .C IM~N$ S'nHm;u: l.o<; . .u.n'Y 5. tc~. EPS. MI.. MJ;, 1\S & Mit l i.Xt.lOOS, on the 
dea.y~d wood of Qutlfl<~ ~I'· · C£SUES 7265. LOCALITY l , leg. ML. ME. AS &: MR. 
22Xf.2005. onthcOO:ay«< ""ood ofQI•tUid sr .• Cf:.mf;S 7273. 

OBSERVATIONS: 'I his species is regularly reported from Mexi.:o: B:lja California, 
Baja C:Jlifornia Sur, Chiap3s, Chihu3hU3, Guerrero, l lidalgo, jalb:.:o, 1\·lo relos, 
Nuevo Leon, Oaxaca, Quin lana Roo, Sinaloa, Sonora, Tabasco, Tamaulipa", 
v~nH:ruz, and Yucatun. This taxon is common in tropica l zo nes. 

Hem itrichia parvil'tr-rucospora (l.i~.arraga, G. Mtm.:no & lltana) G. Mon:l\o) & 

l1111na. in l'ircz-Sih-a e1 al.. Mrcotaxon 77: 187 (2001) 

s r t CIMt.-.:s STll \."11£0: l..oc.AUT\' S. leg. EPS.. ML. ME. AS & MR. 2 1.XI.200S, on dcca~~d 
Qnnrw sr- wood. CI~UJiS 7264. l.oeA I.ITV 2. on the tlcc-a~"Ct.l \<o'(>OCI uf a palm tn::>c, lcp;. 
Ml. ME, AS & MR. 22.Xt.200S, CE.SUES 727 1. tbideou, or• Qumm sp. wood, CESUES 
72i2. 

Oas£RVATIONS: 'this species i$; recogni1.cd by i ts c.apillitium with very spiny 
o rnamentation with spines frequentlyll -7 }J ffi long. spores retkulate with small 
'"'arts " 'ilhin lhe meshes., visible only under SF.M (l.iz:irragact a\. 1999b, PC rez· 
Silva et al. 2001). This spedes has been reported only for Central Afrka and 
Mcx.i co (Baja California Su r, Guerrero, Sin;• loa and SonorJ). 

·Licea castauea G. l. ish:r. J. lint. 19: 6 1 ( l9 t l) 

SI'I;CIMI:s s STUD11:1•: l.~lll"Y 9.1ej:. M l~ ME. AS & Mit 24.XI.2005. on l'uu.:lot.<r1;:a 
m(ll::rt:sii ,.,.ood, , \/! 3191!'. II \•'aS cuhivatN in a nKMst chambC'r (24 .1 1..2006), fruiting 
on02:.11 1.2006. 

OnsmWATI ONS: 'I his. s.pedcs. is. characteri1.cd by its minute fruc tificatio ns., .:a. 
0. 1-0.3 mm in total height, yellowish brown to chestnut brown, dehiscence by 
polrgonal plates; peridium overlaid with abundant SI'"J.nular material, inferior 
inn-..r surface exhibiting num~rous papillae. Spores globose, pal~ ye llow in 
transmitted ligh t, smooth, !hick-wa lled, and with a conspicuous pale area. ll is 
dted for Chih uahua, T lax.:ala, and Yucatan . 



160 .•. Liulrraga&al. 

Lycogala Jlavoft~sCiml (Ehrcnb.) RoSlaf.. in 1:uckd, 
Jahrb. Nas~uischcn Vcrcins Naturk. :!:i-28: 68 ( 18i3) FIGS. 10- 12 

i i '~C 1m:ss ~TUU11111: Loc.\LiTY 6, h.•g. ML. ME, SC. RV &: IC. lo\.IX.2006, on living 
Quc:rr:r..< sp. '"'"ood, ill/3 1910. Ibidem, l..ocA UTY 4, on docaycd "--nod, Zl.XI.2003, 
CliSVI£S72iO. 

l>BS~H.\'1\TIONS: tycugt1lt1 flavofuscmn is charactcri:~,cd by iL-. pale lo colourless 
pseudocapillitium comprising irregular tubes, 10-35 1-1m d iam., ornamented 
by small warts or spines and its globose and tr.msparcnl ~•pores of 4-6 1-1m in 
diam, with an in.:omplctc reticu lum that is barely pen:cptible. With the SEM, 
one can observe that the ret iculum is formed of several meshes o f different 
width s, with a mesh·frec zone and smooth reticulate walls. Reported for Baja 
California, Chiapas, Distrito fcdcro~l, Guanajuato, Jalisco, Michoacan, Sonor.1, 
Tamaulipas, and Tl ax~ala. 

Macbridcola dccapillata H.C. Gillx:rt, SluJ. Nat Hisl luw·o~. Unh·. t6: t58 (1931) 

M'l:C I ~II: Ns STUI!It;o: l.oc~~ot. rrv I, leg. MI., ME, AS & MR, 23.:\1.2005, on C}u<'"rcll$ sp. 
wood, C£SUES n n . It was cullivatcd in a moist .:bamlx-r (OI.XII.2005), fntiting on 
9.XI I.200S. Ibid<' Ill, 10.1.2006, CESIJI;.'i 728). 

OHSf. tWI\'I' tONS: Mt~.:brideolll decapillllta has been reported previously fro m 
the Mexican states of Chih uahua, Pucbla, and Sonora. ' I his r..~rc species wa.-. 
described 01nd photogr.1phed du ring recent research in Ch ihuahu01 (Li:~.irraga 

eta!. 2003), Pucbla (Keller & Brau n 1977), and Sonor..1 (Moreno el a!. 2006). 

Metatricllia llorrida lng. Tr.ms. Brit. Mr.::ol. Soc.t!7( 1): 5 1 ( 19M) 

SI'I;CIM I:!<:s STU IIIKil: I.OC11. 1.rrv S, leg. llPS, ML MH. AS & MR. 21.XI.2:005, on tht 
ronen ~>"ood ofQu<rntJ sp., C£SUES726 1. locAUTY6, on the d«ayt>d "'Ood of Arati., 
c.xMir~etmllru, l..g. MI .. ME, AS& MR. 2: 1.XI.200S, C/:.SUI!S1269. 

0HSf.ltvATIONs: t\ detailed des.:ription of this species an d its comparison to 
Metatrkllifll'fSpnrimn ( Uats.:h ) Nann.-Uremck. ex G.W. Nlartin & t\lcx:op., was 
gi\•en by Moreno et al. (199i), based on collections from Baja California 
Sur. Reported for Baja California Sur, Gucm:ro, Quintana Roo, Sinaloa, Sonor.1, 
Veracruz and Yucatan. 

·otigot~cma sclt weit~ it::ii (Bcrk.) G.\\~ Martin, My.:ologia 39(t!): •160 ( 19•17) 
FtGS. 13 - 20 

~ • ·tC IMtNS STUtHc»: I.Ax:AU"I"Y Z.lt·g. M.l. M~ AS & MR, ZJ.Xt.2005.un tht· J eCllyed 
wood ofQutrnu ~p. CESUE$1214. LOCALm· 7. 1cg.Ml. ME. SC, RV &JC, J3.1X.2006, 
un rotten wood ofQrttn:uJsp .• t\1 1 31908. 

FIG.~ f~Jiirto.<Uiitml upit«tmn All 3 1916: Frm:tification and spores. FIG. 9 FrJis.o tn<];.t1$pom 
Atl3190-1: SIXX"t. FIGS. 10 - 11 L)'(~tr/tr f/mvfitKilm AH 319 10: 10. Ottail ofcapillitium. I I. Spor<. 

12. J}(>IJ il ofsp-ort" orna rnC'ntation. F1c.. rJ Olis.nn<!rna J£1n.~init:;ii Al l 3 190& Carillitium. 
&111e00~ii • IOJII!l.9amli ) • 2 J1ni. I 0 • 5 JUII. I I • I JUII. I 2 • 0.S J1111. 
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Oa s mWATIONS: 0/i~onema Kltweinirz ii is characterized by its densely clustered, 
sessile, and subgl obosc sporocarps sometimes cylindrical to obconkal in shape, 
over I mm in length and 0.5· 0.9 mm in di am.; pcridium is membranous, thin. 
and shiny, with the inner surface ornamented b)• dense warts \•isible with SEM 
but barely perce pt ible in transmi tted light. Spore· mass yellow, light yel low by 
Q;\·1, globose 10 subglobosc, 10· 12 f-IIU in diam, rcliculate , with the rcliculc 
formed by several wide meshes somewhat irregular in shape. Under SEM, 
reticule formed of smooth walls, the upper portions of which arc composed of 
sma Uer meshes of irregular widths. Capillitium is formed by yellow elah:rs, 3·'1 
f-IIU in diam., and bearing warts that are conspicuous under the SEM. 

'!he Mexkan .::ollcction is chara.:teri:r.ed by it s subglohose densely dustercd 
sporocarps; verrucose inner peridium; narrow and \-."3rt · bcaringcapillitium and 
ret iculate spores with meshes conspk uously wide and sometimes fro~gmt:n ted. 

h diJJ(.rs from the descriptions indi..:ated for this species by authors such as 
Martin & Alexopou los (1 969), Rammdoo (1 98'1 ), Neubert cl al. ( 1993), ami de 
t-laan (2003) owing to !he verrucose capillilium and the lack of smooth daters 
thai bear fine and smooth dextrose spirals. 

A closely related species is Ofigcmema jlavidum (Peck) Peck, which also ha..; 
reticulated spores but with meshes that are closer; thus, the spore morpholo~y 

is "cry difrcrent compared with Mex ican collect ion, as we can see in the plates 
by Rammcloo (198-1). For this reason we decided to idcntif)• it as 0 .. (dm·eiuitzii. 

"!here \vas onl)• one previous report of the genus 0/igmumm in Mexico: 
0. sclm•eiuirzii, which was reported by MacBride ( 1899) without speci fying the 
lo~ali ty. '01us, it has been considered as a dubious rc<"ord in the catalogue of the 
myxomy..:ctcs of Mexico. 

Pcriclme11a dcprcssa l.ib .. Pl. Crypt. Arducnna: 378 (1837) 
Sl'f.C IMI:I<!S SJ"U' tllltn: l.O<:..I. I.I1'Y 2,1eg. M l~ Ml!, AS & MR, 22.Xl.2005. on th ~ decaying 
,,'001:1 of Qto<'n:m $p .• CESU£S727S . 

ODSI!RVATIONS: Cited for Baja Califo rnia, Baj a Cali forn ia Sur, Chihuahua, 
More los, Puebla, Q uintana Roo, Sinaloa, Sonora , T laxca la , Vera..:ruz, and 
Yu..:atan. A cosmopolitan species that is easily recogni7.cd by its sporo.:arps, 
whkh arc flat and bear alat"ra.l dehiscence line that runs around them. 

• Pl1ysurclla oblonga (lkrk. & M.A. Curtis) Morgan, 
J. Cincinnati Soc. Nat . llist . 19: i (1896) 

sr£CIM£ss sruo1ro: LOCAUTT 8, leg. ML. ME. SC, I{V & JC, 12.1X.2006. on l h~ .l('caytd 

bark ofQumtnsp .. CliSUliS 7288. CliSUliS71.87. 

FIGS. 14 20 0/igottcmaMlr"-'dllil:ii ,\1 ( 31908: 1•1 16. Detail of th(' lhl\·~d ('ndsoflhc c.1 pillilium. 
17. Detail of inner sideorpcri<tiu nl ornanK'ntation. 18-20. Variat ion in SJ'or"ornanK'ntalion. 

Scalebll~. 1•1, 16. 19· 2:0 - 2 }! Ill. IS, 17-18 - S jlnl . 
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OasmWATION: Physardla oMou.~a was cited previously for Chiapas, Quintana 
Roo, Sina loa, Vera.:ruz,and Yucatan. ' I his~pcdc~ has a rare tropical distribution 
in l~uropc. 

'Pltysa rum auriscalpium Cooke. An n. Lyceum Nat. llist. New York II : 38tl ( 1877) 

SI'ECII'IL"'S STVDIIIO: l cx;AuTl' 2 . 1~- ML, ME. SC. RV & IC. tti.IX.2006, Oil th~ falk-o 
lc:wcsofQ••t"f~~<J5p .. M/31921. 

0BSf.IWA"I"I ONS: ' I hi~ taxon is recognized b y its sessi le sporocarps, varyi ng from 
subglobosc to short plasmodiocarps; pcridium orange; capillitium physaroid 
with whit ish nodul~:s. Spores 8· 9 IJ.Ill diam., globose, ornamented with spines 
and small groups of spines. Unde r SEM, spore ornamentat ion consists of tight 
rod~ in a semi· rcgular arrangement. It has been cited only for Baja Ca lifornia 
(~'l orcno et al. 2007). 

'Pltysar·tmt bogoric11sc Racib., Hedwigia 37:52 (1898} FIGS. 21 -:12 

) I'I,C I ~u:NS S'I'Uillltu: I.OCAUTV 8 ,1cg. M l~ ME, SC, RV & JC, 12.1X.2006, on \1 fallen 
br.mchofQt~c:n:••$sr .. ,, f/3l922. 

OBSERVATIONS: Pilyst~rmn bogorit~IISC is characterized by its sporocarps with a 
double pcridium: the external pcridium is ca lcareous, ye llow, and deh isccnt by 
patches, while the internal peridium i ~ mcmbranou~ with an iride~;;ent grcyi~h 

colour. Spores 7-8 J..Un in diam., with ;;onspi.::uous spiky ornamentation and 
compact groups of thicker spines. Under SE:VI. the ornamentation is shown as 
tightly packed rods. Cited from Gucrrtro, Nut:\'0 Leon, Quintana Roo, Tlaxca la, 
Veracruz, and Yucatan. 

• Pl1ysa rum cincrcum (Bats.::h ) P(:rs .• Ncucs Mag. Bot. 1: fl9 (17911) 
s ••t.CIMI:Ns s1·ouua,: l.oc.:AI,ITV 7, k g. MI., ME, SC. RV & IC. 13.IX.2006. on lx.rk of 
Qurrr:11>Sp .• t\H 3 19 1•1. 

OeSBRVATIONS: 1ltis species has fructi fications that vary from globose 
sporocarps to short plasmodio;;arps, whit ish, with o:~bu ndant pale nodules 
at the ;;apillitium that arc more or less subglobose in shape. Spores 9-\0 J.Un 
in diam., violet in mass and light violet by transm itted ligh t with groups of 
larger and darker war ts. Ci ted from Baja Ca liforni a, Chihuahua, Guerre ro. 
JaliS\:o, Nuevo Leon, Quintana Roo, Tlaxcala, Veracruz, and Yucatan. It is a 
cosmopolitan spedcs (Martin & Alexopoulos 1969). 

FIGs. 2 1- 22 Plty;umm ~'Wkm.- 1\ H ~ 1 ,22: 21. Spow. 22. Detail o f !pore Ofllll fl)('!lt<ll ioo. 
1:1<0S. 23 26 Summr<Jria kwsa All 31905: 2.~. IJe tai l of the thread ~nds of the ~ap illit ium. 

Z4- ZS. Variat ion in spore morphology. 26. Detail o( SJ'OfC ~nwntatioo. 

Scale bJrs. 21 a•lll26 - I ~~~~. 22 - 0.5 Jllll. 23 - 20 ptn. 24·25 - 2 pm. 
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Pl1)1$arum comprcs.sum Alb. & Schw.:in .. Consp. hmg. Lusat. 97 (1805) 

S Pf.CIM f.N~ rn•on;n; I.OC,\ I.ITY 7, ltg. Ml~ MF~ SC'.., RV & ](',., 13.1X.2006, o n v."OO<I 
remain~ 1.1f Querm.< ~p .• C.: liS VIIS 7293. 

OBSERVATIONS: 'I his cosmopolit an spc.:ics has been reported for Baja Ca lifornia 
Sur, Chi apas, Jali sco, Morclos. Nuevo Leon, Quintana Roo, Sinaloa, Sonora, 
and Vcnlcruz. 

Pl1ysMum globulifcrum (Uull. ) Pcrs.. Syn. Mcth. l:ung.: 175 (ISO I) 

SPI:CIM EN$ STUDI E-D: l OC.-\UT\" 6, kog. M l , ME. AS & MR, 2 t.Xl.2005, on the 
<k-comJ>O~ing wood uf ArA"U"in cr>rJ./inamt/111, C:fSIJI:S 7268. 

OA!>F.RVAT IONS: f>ltysMwn ,globulift:rum is .:huracterized by ils stalked 
sporo.:arps; globose, whilish, sporolheca, with ..:o lumcll a; ..:akaro:ous \.,.hil ish 
~» t a lk; sport.-s 7-8 I-'m diam. , \'Crrucose, with groups of more conspicuou.." and 
lhicker warts on ils surfa..:e. P. IC/It!rum is a closely n:latcd species thal differs 
from the fo rmer by it s columella in a globose sporolhc\..11, a calcareous stalk lh:ll 
is brownish-yellow and larger spores, which arc 8- 11 J.Un in diam. Previously 
repo rted from Chiapas, Qui ntana Roo, Sonora. Veracru:~., and Yucatan. 

• Pl1ysarum vi ride (!lu ll. ) Per~ .• Ann. BoL (U!ol.cr i) 15: 6 ( 1795) 

M'I:CIMI:Ns ~TI/1) 11]1): I .OC J~. U"fV 6. 1{-g. M l~ Mli, SC. RV & JC, H.I X.l006, o n the ronen 
\\~OfQ••<~MSI\.Cf.~ l lf:!i 7306. 

OusmwA"I"IONS: This cosmopolitan species is dted for Chi huahua, Estado 
de Mexico, Guerrero, Nuevo Leon, Q uintana Roo, Tlax..:ala, Ve r.1cruz, and 
Yu..:atan. 

~stcmomaria lo11ga (Peck) Nann .- nrcmck .. R. Sharma & Y. \'~un:nn . , 

in Nanncnga-Urcmckamp ct al .• l'roc. Kon. Ned . Akad. Wctcnsch., 
C. 87(•1): •153 ( 198•1) FIGS. ~3- 2.6 

• Cmnnl f"idliiiOII,!!II Pt...-:k, Annual Rep. New York St~ le Mus. 0 :70 ( 1890) 

i i' £C IM£NS .ST UD IED: Loc ... un 9. leg. MI.., ME. SC. RV & IC. IJ.IX..2006, on the 
J cromJM>Sing remains of P<Jiytwntcnl<', Cfi.()Ui iS 7291. lbio.k:m. ].()(:AI.tTY 2. 14 IX 
2006. onl he d«OiliJIOSing 1~ood of Qm."l n o SJ~ . 1lH 31905. CESUES129S. 

Ousf.H\'ATION:oi: Thi$ species is charactc ri :~..cd by its quite long, pendulous 
sporocarps (mon: than 10 mm long), and by ils open capillilium, wil h free 
branches and dichotomous terminat ions; spores 8- 10 f-1111 in diam., globose, 
whkh appear verrucose and reticulated by lr.msmitted light. Under SEM, 
the reticulum is d early obse rved, plus abundant meshes and pie rced walls. 
This species has been ..:iled for Chiapas, Ja\isco, Q uintana Roo, Ver.ler u,..., and 
Yu..:alan. 
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l: r <;~. l7 31 St<mmriti~ IIWWJQrioJJi$ ,\ 11 J I92J: 21. Spon:Jth~o::a. 23. Detail of~IIOilK"".JqJ a1J~X. 

29. Detail of a pilli tium. 30. Spore.~ I. Detai l of ~po"-' ornan r~ntation. 

Sc;i l~ bar~ 11 • 200 }-!Ill. 28 • 5011111.19 • 20f1m. JO • l }-lJII. J l • I }-1111-



168 ... liul rraga& al. 

Stcmo11itis Jrtsca Rolh. Bol. Mag. (ROmc:r & USicri) 1(2): 26 {1787) 

S Pf.C I MF.N~ sn mu:n: l.oc ... u Tv S. on wood rernain-~ ofQucr-..: ... • s r •• k-g. Ml~ ME. EI1S. 

1\S & MR. 21.XI.200S, C~;SUJ!S 7260. 

Ousr.R\'A'I'IONs: l)rcviously repo rted for Baja California, Baja California Sur, 
Chiapas, Chihuahua, Jalisco. Nuevo Leon, Pucbla, Quintana Roo, Sonora., 
Tabasco, Tamau lipas, Tlu..'<cala, Veracru:t.., and Yucatan. This cosmopolilan 
spe.:ics is frcqucnlly found in Mexico. 

'"Stcmo11itis m11ssooric11sis G.W Marlin, K.S. i hind & Sohi, 
Mycologi11 •19{1): 128 {1957) 

SP£GIM£NS STUOJtD: Lo<;,..un S, kg. ML. ME, SC, RV & JC, 12. 1X.2006, on ('Ortcx of 
a li .ma,A//)1923. 

OHsr.ltvA'I'IONs: "I his apparently rather rare species is chara.;::lerized by its sial ked 
fr u.;::(ifications \.5-2.2 mm in total height, fruiting in small groups. Sporo1heca 
1. 1-1.6x 0.3-0.4 mm, cylindrical, dark brown. Pcridium evan<.·scent. Stalk short, 
about one lhird the total height of the sporocarp. Mcmbr..mous h)'pothallus. 
Capillitium \'io lct-brown which forms an inner and loose net with few free 
terminations; it may break towards the apex, and hears a more or less. abundant 
number of spines. Cen1ral columella tapering towards the apex. Spore mass 
brownish-black, dark violcl by lr'.Jnsmilled light, 10-12 1-1m in diam .. globose, 
conspicuuusly spiny ornamented, occasionally bearing a pale coloured area. 
Under SEM, spore ornamentation appe:lrs to be composed of long rods with 
irregular apexes and slight ly dent iculate. 

' I his collection has been compared to the type material of S. mussooriensis, 
with which it coincid<.-s in all charactcn;. There is only one report of S. 
mussoorieusis cr. , belonging to Veracruz (Lado ct a!. 2003), which reported 
sma ller spores that did not exceed 10 f-llll in diam., with spines about 0.5 f-1111 
long. 

Tric:lliatiffinis de Barr. in 1:uckcl. 
Jahrb. Nas.-.auischcn Vcrcins Naturk. 23-24: ))6 (1870) 

SPlCIM ENS STUDIED: l.oc.\LITV 2.1cg. ML. ME. SC, RV & JC, 14.LX.2006, 00 lh(' 1\"00d}' 
remains ofQu(n:11.t sp.. C/~SUI:"S 730 1. 

0BSf.IWATIONS: A SI ~M sludy in which !he claters and spore ornamentatio n can 
be apprec iated for the Sonoran collections wa.-. done by PCrcz-Silva et al. (2001 ). 
This spedcs has been d tcd for Quintana Roo, Sonor.J, and Yucatan. 
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Acaulosporaceae 
from El Palmar National Park, Entre Rios, Argentina 

M. SILVANA VELAZQUEZ ' ', MARTA CABEI.I.O', 

GAKRIF.I .A llmAI'.AKA I.' Ill: Au<: I A GoDt-:As' 

'mttria.cv;•Jnzquez@ynlroo(Om.tlr 
1 fr~.dilfflo ;I~ llotrirlicd Sp.-grtzz i11i, F<!crt/111(/ de Cierrciors Natuml.:.~ y Muuo 

Ull iv,•Nir/(1(/ N11riomli tl~ Lt1 IJ/Ma, L11 PiaU!, Pro,•incill tie Hm•m)S Aires, A'f.:t'nlilltl 

1DeJmrlmmmto Micml•io/ogitl ilo:$,.-{,1.~, U, iwr.•Mml tie Bmmos Air~. A11.••mlimr 

:\bslracl - lhe «currenc" of arbuKular mrcorrhizal fungi ~longing to 1he genus 
Amu/ospom in Ill Palmar Karinnal P~rk (Ent~ Rlos Provirn:e, 1\~ntina) is n!ported. 
In !hi .~ I>'Ork A. rm/r<:rialln Sp. no\', is dt.~ihtod and ;\. <ICttliculata, 1\. diln111/11 . 1\. l'i<'$1'111.<, 
A.firwtrlu auJ A. r<!lunii an.- n.'j)()f lo:t.l anJ ill u~ tro~tt'ti f<Jr tho: fir~t ti nlt! io A'](cotiua. 
lhl' distribut ion arc I of 1\. bir<'lit:ululu, i\. tklitulu, 1\. ~.1:t11wrtu, 1\. lu.:vis. A. mdk-11, 11. 
srrobiodllltl a1M.I A. ~1•inos11Wa~ cnlurgo:J. 

Key y.·onb - Glun1<.'1om~uJu. tlllxonomy, palm fores t 

Introduction 

El Palmar National Park is one of t he most lloristically diven;e national parks in 
Argentina. With ovl'r 700 vascular plant species (Biganz.oli el al. 2001 ), the park 
shelters an important concentrat ion of palm trees, Hutit1 Yilttly (Mart.) Hecc., 
that rcprc!:cnts a characteristic cdaphic community and one of the last ll. yattl}' 

remnants in the region. Such pro tected areas have proved to serve as propitious 
places to conserve llorist i.:: bi odiversit y ami associated microorganisms 
(Hawkswort h 199 1). 

Among."t t ho~c ~ymhioti .:: with land flora, arbus.:ular mycorrhi 1.a l fungi 
(A MF), which as~ciatc with 82% of plant species, arc the most common soil 
fung i (Wang & Qiu 2006). Their ubiquity alone makes them an important 
component in the soil microbial biom<.~ss, and th ey are dire..: tly involved in 
crucial processes at the plant-soil interfuce (Harley & Smith 1983, McGee et 
.J. 1989). 

' I he abundan..:c and diversity of AM~ in El Palmar National Park i~ still 
unknown , although the park's protected cn\'ironment makes it ideal for 
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studying these microorga nisms. Also, the park offers a wide ronge of vegetat ion 
including scrubland, marsh, palm fo rest , grossland and gallery forest In brief, 
it is clear that vegetation and associated microorganisms within such area.~ 
should be protectrd (APN 1994). 

Arbuscular mycorrhi:tal fungi represrn t fou r orders (SchUssler 2007) within 
the dass Ghmr~rOtnJ'Cd~ (Cavalie r-Smith 1988) and phylum Glomuomycllta 
(Schiisslcret al. 2001). Currently the (;/nmemmycota comprises 10 f~mi l iesand 

13 genero (http:/IAMP-phylogeny.com 2007). 

Of the arbuscular m)'Corrhi >'.al genera in F.1 P..1lmar National Park, 
A •. :mdo~pom spe.:it's are the most dominant. Gcrdcmann & Trappe (1971) 
segregated the genus Aamlo*om from Endogu11t! to ac;;ommodatc the type 
species, A.:mdospora /c ·1e 1•i.~, and another species included in their first key. 
Berch (1985) later added a third species and emended the generic dcs.:::ript ion. 

Acaulospom species possess a sporiferous saccule thai is developmen tally 
and structurally indist inguishable from the saccule produced by t\rclrih!:OiofiOra 

species (!\·lorton & Rcdecker 2001}. l lowevcr, phylogenetic anal)•ses suggest 
that this structure, which firs t appearl.'d in An:lmc!ospordCl'fll:', was consl'rv\:d 
within the: Ac,mlo~pom.:eae dadl' but lost during l.'volut ion of Glomeraceae 
(Redc.:kcrct al. 2000) . Currently accepted Actmlospom species include 18 with 
smooth spore surfaces and IS with ornamented outer ~pore walls. Och\ et al. 
(2006) provide the most recent key to the o rn amented Aclmfospom species. 

The aim of this work is to d(.'Scribe and illustrate Acaulospora species 
recor<.lcd for the first timt' for Argent ina ami c;o;pand the known distribution 
for spe.:ics pre"iously cited for the country. 

Material s a nd me thods 

Study area 
Soil sampk-s were: !;& ken from FJ P;~.\rnar Naliunal Park (58" 17' W, 3 1" 50'S). Entre 

Rios Province, Arg.:ntina. 
We selected 5 si tes w·ith d ifferen t characteristics: •·SCRIJRI.AND, dominated by 

Hmxlwri.~ drm:um:11lifi1lia and /:urwtorittl/1 hut~iifolium; l·MAKSI I displayed a d i!T(~nl 

proportion of Cyp<!rotUdl! and Gmmin<!IU were the following genera Stirp11s, Jlmlro/'lJJ,"~m. 

Hrcmms predomi nate; J · l>AI.M FClRI!ST lf11li11 yt•llly palm sa\ .. .a nnah; 4-C.RASSI.A:-.JO 
pri ncipal type physiognomical V~'ith grass and herbs of\'ariablc height and density; 5· 
<lA I.I .ERY FClRiiST with exotic spc.:<:ics as Mdi11, l.iguslmm. Rhizospheric soil samples 
were co\locted using a composih.• r.andom sampling method. Each sampl<! contained 
thr~rcplic-a te s.. 

Trap culture 
In each of the 5 sitcs.. three trap cultures were ~t up following Od1l eta\. (2003). An 

auloda\'t!d sub~ t r.ate con!'i~ ling of a mixture of soil:perlitc:\"Crmiculite (3;1;1, w/w/w) 
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was U$Cd. 'I he AM F inocula containing 20 g per I rap plant ol unstcri lizcd soil from field 
sample~ wen.: plao;cd in 27x 17x:!O ~;m pub. 

Lofi11111 /'t'Tt'l/11<', Mt•ffiet~J,'O sat iva and Plantago fmtCI'olatt• seeds were su rface ­
steri li7.ed v,oith sodium hypod1loritc ( 10% vfv) for 10 mill a11d thoroughly rin$Cd with 
Sh~rilizc:d w:1\c: r. Aflc:r germinalilln, seedlings were sc::k-cled ft• r uniform size and I hen 
transplanted into pots, three o f each sp«ics per trap culture. ' I hcsc pots were placed in 
a greenhouse at :!tl t I°C day/ 20 + I°C night, 01. nd a 16-h photoperiod w·o~.s provided by 
incand<.'$Ccnt and cool-white lamps; the phtnts were ferti lized \.,.ith a nutritive solulion 
{Cabello 1997). 

Sampling of trap cultures 
Trap cultures were grown for 90 days. then :! $(l il core samples (15 c mJ; sampli ng 

dc:pth. 10 em) were taken from c:•ch pot fllr the extraction o f AMF spores. 

AMF spore isolation and identification 
AM I: were sludied hy ~pore extro~.c tion from w il ~amplesort rap culture. Sport!." were:~ 

extracted by h'et-sieving and decanting {Gerdcmann & Nicolson 1963) and the modified 
suo:rusc: tlcnsity gro~dicnt centrifugation mct hutl of W;il kcr cl al. ( 1982). 

Fungal sporcst,·crccxamincd using an optic m icroscope and mou nted o n polyvinyl­
lao:t ic adJ-glro:crinc (PV I.G) (Kuske & Tessier 1983) ur PVI.G mixed t:l (\•{\') using 
Mdzcr's reagent (Bnm<lrett d al. 19'H). Scanning el<.""Ctron microscope (SEM) '''as 
ul'oed to ob5oen·c the different ornamentation in spore walls. Specimens were compared 
with o riginal species de~crihed at the Germoplam !lank Insti tute Spcga:r..r.ini. La 
Plata, Argentina; rcf~·rcnce isolates described by the lntcrnacional Culture Collection 
of Arbusct1lar and Vcsicula r-Arbuscular Micnrrhi1.al Fu ngi (JNVAM . USr\, http:!/ 
i n ~rJm.cafwvu.cdu), and Blaszkowski, http://www.agro.ar.szczccin.p!f- jblaszkowski/. 
Term inology of the spore structure fo llows StUrmer & Morton ( 1999), as adapted by 
INVM.-1 and modi tied hy Ochl ct al. (2006). 

Figu res 9-10 were photogn.phed using a digital Olympus camera (model SP<\50) 
on a !'tcrcoscopic microscope (Olympus S7.6 1); r:igun:s 3- 5. 7- 8, and l l- 1•1 '"t:re 
photographed on a Lcin . Di;~Jux :!OEll compound mi..:roscope. Photographs ( fig. I. 2 and 
6) were taken on a scanning microscope. Spor<.'S were prepared for scan ning ek...:tron 
microscopy h}' rinsing them in disti lled wakr. piercing them with a fine needle, and 
allowing them to air-dry on a metal stub. Dried spon.-s were sputter-coated ''' ith gold/ 
pall:1dium and ohsc:r\'ed with a jeol JSM -6360 I.V microscope. SJX..:imens mounted in 
PVLG and a mixture of PVLG and Melzer's reagent were deposited at LPS (La Plata, 
SIKgaz.z.ini) herbarium. 

Results 

Ni neteen !>pedes belonging to Acaulo.(pora..:eae were ident ified. '1\vdvc spore 
m o rpho lypcs could be uncquivo;;al\y assign ed to ~pedes o f Acmdospora, o f 

which one was fo und lobe a new species and six spore types could not be 
identified lu sp ecies level. 
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Taxonomy 

1. A,·aulospora bircticulata EM. Rothwdl & Trappe. 
Mycotaxon 8:172. 1979 

MAHJII.\L UAMISW: 1\RGEN"J'I:-lA. Enu r: Rios: 1::1 a1/mt1r Nflliullu/ l'ark. Vl ll ·l00-1, 
\fdd=qu ... =. lsol.itt:'d from soil $3nlf'le ooming fmn1 scmhb nd, m.1rsh. paln1 fore!it, 
gra.ssbn<l and jlOI colturu ;~.ssociat~ " 'ith L Jlt<tcm~, M. )l.!/i•-r• and P. /u.,(ro/"tu. LPS, 
.dide I\~ -&7994. 

DISTIU HU'I' ION ,\ NI> 1-t.\ lH 'I'A'I' : A. IJirr.tio:ulata has a worldwide distribution. 
Ro thwel l & Tmppc (1979) originally rccO\•crcd spores of this species from soil 
sample coll ected under S!rsJafmJ albidum growing in Kentucky. Miller e t al. 
(1985) isolated this fungus from the rool zone of Malus domeslim in Mich igan. 
Btaszkowski (1989, 1997) reported it in Po land. l.ugo & Cabello ( 1999) in 
autochthonous mountain gras.:.;land in Cent ral Argentina and Schalamuk et al. 
(2006) also rcporled it for agroccosyslcms as:"ociatcd with wheat cro ps. 

G ~-:N f. ltA t . NOTES: l his material agreed with the o rigi nal descriptions of A. 

ilireticulata. 

2. Acardospor« tlclica.ta C. Walker, C. M. Pieiffer & Bloss. 
My(;olaxon25:622. 1986 

MA1'1!1ll" '· I>X" Ml :>tJV: ARGI\1'\TINA. Entn> Rio~: 1!1 Pulmm Nutiouul Park. V-2001, 
Vdtb(lu~:. bola1rd from soi l sa mplr from .scrubland. marsh . paln1 forrst . grassb nd and 
ga t~ry rore.o.l and 1101. ~;ollun>,~ anudal•'tl wi lh /_ r~~mk', M. ,<.~dimu•td I~ lm1uolt1ltt. 
LPS. slide ~o -&7995. 

l)ISTRIBUTION AND HABITAT: A. dc/iw fll has been cited fro m Celtis tala ;md 
Swtia buxifolia forests in Argentina ( lrra7..aba\ eta\. 2004) and from a wheat 
monoc ulturc (S.::halamuk eta\. 2006) . 

G f.N f.ltA t. No·n :s: '! his material agreed with the o rigi nal dc~cription~ of A. 
delicma. 

3. Accwlospom dcnt iwlt•tll E. Sie\'Crd & '!Oro, 
Angcw-Jncltc Botanik 6 1: 2 17. 1987 FIG. 3 

SPOIIP.S si ngle in the soil, and laterally on the neck of a sporiferou:.; saccul e, 
pale orange-brown to dark orange-brown, globose to subglobosc; 120- 180 J-ln1 

diam. 

Su BCELLULAR STRUCTURE or: SPO RE.S consists of 3 spore walls and 2 inner 
germinal wal ls. 

SPORE WALL compo~d of3 1ayers (sw/1 -3). L,,reR J (swll) hyaline, 0.6- l .S J-llll 
thick, and l'>loughing detached from spori feroul'i saccule. LtYliR :l (.sw/2) 0.6-
0.8 ~m th ick, wit h s tubby yel low-brown "knobs'" atta.::hcd Ci rcular to oblong 
proje.::t ion:.; arise fro m the "knobs" and have a smooth outer edge or form a 
polrgon of 6 sides, each projection has a central cavity. L1rt!R J (swl3) a single 
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hyaline layer, <0.8 ~m thick, whkh is detectable on ly when il separates from 
lhesporewa ll. 

GBRMINAL WALL I (gwl ) formed by 2 1ayersgwlll 0.1-0.6 ~mthick andgwll2 
1.2- 1.'1 ~m thi.::k. 'I hi s •-roll is clearly visible because it separates readily from 
the spore wall. 

(;RitMINr\ 1. WAI.I. 2 (gw2) consistsof2 adherent layers. / ,,\YJ.:R t (gw211)0.6- J.O 

~m th ick, \\•ith granular excrcscn.:cs. /,,, n ;n ~ (gw2n ) "amorphous" 3- 10 ~m 
thick in PVI.G, staining red-purple to dark red-purple in Melzer's reagent. 

SI•OM IH:ROUSSACCU LF. hyaline, mostly globose, 130- 160 .._m diam. 

CICATRIX not observed. 

M ATiiRM.L I:XMII NiiD: ,\RGEI\111\A. f!nu·e Rio.s: f1 P.:/m.ar Nntirnlil/ Park. IX-2004, 

V.-lti=tpu.•;:. 1.1'5. ~l id~/\,. <1 7996. 

Dtsnu uuno N ANU 11 1\ IIITI\T: A. de11ticultda was isolated from soil collected in 
Cau~o."il, Colombia (Sicwrdins & Toro 1987). A. Je11ticuluta was found assodati!d 
with woody and hcrbact'ous \'egdation in soils of El P..1 lmar National Park. A. 

J~11ticulatll 1-ros found in soil samples emerging from 4 treatments, :'C rubland, 
marsh , palm forcst and gallery forest. ·1 he spore densilyof A. deutiw lma in snil 
samples wa.;; 2-4 in 100 g tlr)' soil. The fungi accompanying/\. deutiw lata we re 
Glomu!' t!luuimtmn W. N. Deck~r & Gerd. and Glomus !Op. 
tl.h•colUtiii Z/\ 1. ASSOCII\"I'IONS: A. denticu/ata \\'aS assodated With WOOd)' 31,d 
herbaceous vegetation. 

G f.Nf.R AI. NO"I'f.S: A. de11ticulcJta was not recovered in trap culture. A deuticulata 
was reported by Menendez el al. (2001) in natura l and cultivated grasslands in 
Argentina. However, thi s species seemed to be EutrofJiwspom infr!!fi ii i!1/S (I. It 
Hall) It N. Ames & It \'\~ Schneid. rather than A. dtmticultlta as shown in the 
figure. 

4. Awulospom clilcdata J. B. Morton. Mrcologia 78: M I. 1986 FIGS . .J· S 

S POitf.S s ingle in the soil, and laterally o n the neck o f a sporiferous saccule, pale 
)'ellow to brown, most\)' globose to subglobose; 100-130 I-'m d iam. 

Suu<:f.t.I.UJ.Ait STKUG1'Uitt. Ol' st•on.:s consists of I spore wall and 2 inner 
germinal walls. 

S l'Oin·: WAt. l. com posed o f 3 layers (swll -3). t ,IYP.N 1 (swl i ) hyaline, <0.5 ~m 
th ick, and sloughing. showing a clear detachment from the sporiferous sacc ule. 
1.,\YI!N ~ (sw/2) lam inate, smooth, pale yellow-brown, 2.8-S.S ~m thick. AI 
maturity, the pori.' between spore and sacculi.' neck is d osl'd by cont inuous 
subl;:.ycrs of this layer, scaling in spore CO•Hents. LAYI1R. 3 (swl3) pale yellow­
brown, 1-4 .._m thi ck, and s:nmcwhat flex ible when il is separated frnm la.ycr 2 
of t he spore wall. ·1 hi s la)•er a\!;o appears to have subla)'ers (laminae) which can 
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separate more readily from each other than those of layer 2, forming folds that 
resemble numerous separate "'inner walls~ 

GtmMINAI. WAI,I. I (gw l ) 2- laycred hyali ne wa1\that separates easily from the 
spore wall and thus it can be seen readil y. l.ayers separate sligh tly in many spores 
but thC)' can also be adherent and appear as a single larcr. I~,trER J (gwlll) <0.5 
~m thick, foldin~ slightly wlwn separated from la)'cr 2. Ltl'ER:: (gw 112) O.S-1 .0 
~oun thick. 'I his wa ll has some inherent rigidity because it breaks with the spore 
wall. 

GERMI NAL WALL2 (gw2) consists of2 adherent h)'31ine layers.I..AYL!R J (gw2ll ) 
0.5- 1.2 !Jill thick, presents granular ex..:rcscences. I.M'P. R 2 (gw'212) plaslic, 
amorphous, 1.0 1.un thick, becoming red purple to dark red purple in Meb.cr's 
reagent. 

St>Oit ti'Jo:Ro us SACCU I.f. hyaline, mostly globose to subglobosc, occasionall)' 
irrcgulur, 100-1.35 11m diam. Suc;,: ulc wall consist of I layer with smooth surfucc, 
1.0-1.1 ~Jill thkk. 

CICATRIX very narrow lip ci r..:umscribing the s.:ar, ci rcular to ova l-shaped. 
M ATDIAL EX,\MI )<o' ED: ARGJ::t\TJ~.o\ . l::1ltl\' Riru: f1 I'IJmur Ntllicmu/ J1utk. V-2001. 

Vrlti:::opl<'::. LPS. slide N" <1 7W7. 

DtSTIUBU'I'ION ANI> ~IAH I 'I'A'I': A. dilnUiti! wa.~ found in 2 coal minesoils in 
Pre~ton;a lso on a roadside embankment with acid mine drainage ncar Sabraton 
(Morton 1986). A dih1tiltfl was found associated with woody and herbaceous 
vegetat ion in soils of El Palmar National Purk. /\ , dilalal/1 was found in soil 
sa mples and trup cultures from 5 treatments, so:rubland, marsh, palm forest, 
grass land, and gallery forest. 'I he spore density of A. dilnrara in soil samples 
\"'as 4•1- 156 in 100 g dry soil, the gallery forest e\•idcnccd the highest density, 
whereas in trap culture was .3-21 in 100 g dry soil. The fungi accompanying 
A. di/(daW were G. c:ttmia llum and Glomus SJJ. 

MYCORRHIZAL ASSOC IATIONS: A. di/at(llfl WaS associated With WOOdy and 
hcrba.:oous vegetation an d trup .:ulturcs \"'ith L pt!rt!/1/Je, M. $rJtivtJ, and 
I~ lnllct!olalfl. 

GllNil ltA I. NOTES: A. dilmnta spores resembledA.:aulospomlacuumut j.ll :O.•Iorlnn 
in colour, si.,..c and shape, but i\ . lawuo.~a presented a distinctive ornamentation 
in the external wall. 

Figurts 1·2. Jkar.lrupom bir<'lit lllutll. Fig. I. ~tuurc Sport'. Sainning d tctron micR)soopy. J!ig. 
2. Oroanwnt~-LI w:~lt. SalnninJ.: ell><:tron micro.~copy. l:igurc 3. A. dmtiwlma, omamentc:d \...-Jtl. 
Figures <\ -5. t\ . flillllfllu. Fig.<\. Mature 5)'C>rc with ckatrix. Fig. 5. Brokl.'n sp«<'5 with 3-laycrrd 
~ ]IOfC wall (5wi i -J) , und 2 inner gnmin:~ l walls (.l:wll l-2 urklsw2/1·2). Gw2fl ()("('Oill ing red purple 
to datk rOO purple in Md zds rcagrnt. Hgurcs 6·3. ,\ , rlt"S•m.s. Fig. 6. Ma1ure S]IOTI.' with dC'lluix. 
Sc-.tnning elc;; tron microsoopr. t:ig. 7.11rokcu spom "'ith 2· Lwcrcd spore l•'a ll (~w/1 ·2). aod 2 inner 
g-rminal watl5 (gwlll-2 aod S"'211-2). Fig. 3. Oilaytrcd germinal wa ll 2 (g,..'ZJ J-2) with granulu 
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5. Aca11/ospora clcgm1s ).\\'. Tr.1ppc: & licrd., 
M)"I:Oiogia Memoir 5: 31. 1974 FIGS. 6-7-8 

St'OKJ\s s ingle in the soil, and laterally from the neck of a sporif(·rou..- saccule. 
Dark brown, globose to subglobosc; 140-280 x 115-330 !Jill diam. 

Suncf. I.I.UJ.AK S'I'KUC1'UKH Of SI•OKt:S con:-i:-ts of I spore wall and 2 inner 
germina l wa lls. 

SPORE WALL composed of2 layers (s wll-2). LAl'ER 1 (swll ) hyaline, continuous 
with the wall of the hypha! neck subtending the saccule. L~rnR ~ (sw/2) 
consisting of lamin ae withi n which spi nes arc crowded. Light brown spines 
2.0 J-lffi wide x 0.5 J-lffi high, with total layer as much as 12 1-11n. An alveo late 
reticulum of hyaline ridges is superimposed on the spines. Alveoli arc 4-8 J-101 
long. 

GERMI NAL WALL I (gwl ) consists of2 th in adherent llexible layers (gwlll -2), 
whkh almost appear to be of cqual thi.:kness, presenti ng granu lar cxacscnses. 

GERM INAL WALL 2 (gw2) cons ists of 2 hyaline layers (gw2 11 -2), granular 
excresenses, the o ut her layer thinner than the inner I , which produces a red ­
brown reaction in i\1leb>:er's reagent. 

SPORTJli\ROUS SACCUI.R pa le brown, mostly globose to elli psoid, 150-210 IJI11 
diam. 

CICA'I'IUX not observed. 

M,\TI;JI.I.\1, J;XMUNKn: ,\RGF.!\Tit' t\ . l!ntre Rios: a Palmnr l'•'ntirnml Park. Xl-2006, 

0tSTKIUUTION ANI> II AII ITAT: A. eft?gtm:< has a widely distributed in COa. ... taJ 
sands of nort hern California to southweste rn Washington (Gerdemann & 
Trappe 1974). A. e/(!;:tms WOIS found in trap cultures containing soil from marsh 
of El Palmar Nat ional Park. "!he spore density of A. el~~tms in trap .:ulture was 
53 in 100 g dry soil. 'I he fungus a.:companyingA. elegmts was G ettmicntJml. 

MYCOIUUII ZA I. ASSOCIATIONS: A. e/egam W:l.S 3SSO.:iated in trap cullure~ with 
/ .. peremte, M .. (atil:a and I~ lauceolnta. 

GENERAL NOTES: spores of J\ . clr-.gam resembled A. birr! tiwlatil exce pt for 
pattern of ornamentation in layer 2 (~wl2) of the ~pore wall. Gerdemann & 
Trappe (1971) described 1he spore \\'all a.~ a 3-laycrcd retkulum over "angular 
proces..;e~" I ~m high, whereas the spore wall of A. elegmt~· \\'aS dc~cribed a~ 

a single- layered reticulum over crowded spi nes only 0.5 IJ.Ill high. Ttwreforc, 
concerning these differences these spec ies would be considered as separate. '!he 
germina l wall o rnamentation in El Pal mar National Park A. elttgmJs spores is 
quite different from that characterized by INVA M. Spores fo und in Ell,almar 
exhibited granular exc resence~ in 2 germinal wa lls (gw l -2) whereas INVA/1:1 
spores are only in gw212. 
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l:igur~-s 9-12. Acmdust>Om c"ntr<!rimm. l: i};UT~ 9. Sj)t>f~l. a:iJotur~ I 0. Spor~ latcrully 011 tile rk-ck o.f a 
sporifcrnus .sac.:ule (»•· Figure 11 . Broken srore._~ l•ith 3-larcred 5porc ,.·all (Mil-3) and 3- l~r<'r<-d 

germinal wall (gwll -3). J!igun:-12. Broken SI)()(tS wirh s,.-f3 ornamemed wilh leerh. 

6. Accmlospor" ctllrcritm" M.S. Vdizqucz & CabcUo, sp. nov. 
Mw:on.~-:-:.- Mn 511190 

Sport•e .<iu;:ultut: in .wlo ejformJa.:, latera/iter j:.t..<ta.: ad eo/lum .<C(lctuli .<poratrxiftri; 
/muu~,glabmae,.<lll'G.Inln<aevclm-oidem:260-300x280-330tunditmL !ilu:,~tlu.HporijtT 

l•yuliuu.<, ;:lobo:!:us vd ~11bj:lobo:ms. alitjrumdu irr<Q:ularis1·/() 18() I"" 11inm. Sporn.! tu11icis 
tf(!l,bus. twrim <P-10'i<Jt tl interior. Trmia.1 rxln"iiR· i11 lulum •I,S /"" CW$$1•, SIWiii lril•ui< 

Slmlum rxlcrius l<'mte el tWIIIf!"!;(<'IIS, l•y;•Jim.,n; !lmlum m<"tlium i11mhmtum, bnumeum; 
~/Willi iflleljtl~ ll)'fllim•m. Trmit:u i11rn·im )lw/i) tribui 3,6}1111 in lvlum, l•)"..lina. muti$ 

wto f•ya/itt<J mirwtis gnmulati~ 5/mtis liuob11.< ltyn/ino,; .•traJis tribm rompicete lklllnta, 
liellti1111! 0,5/ tm /QII_,;~<. Mrmnm W$U:ulnt·nrhf<$l:ulur rnyfm•r/ii:m:. 

I>TY,\IOLO<n·: <"llfr.-riana. f('l-,... rring ro l!n rre Rio~ l'r(l\'ioce where tlK> spcci<!lO w•~ 11r.~t 

found. 

n ·pus: isolatOO from tr iiJ) cultu n.> at the.• lnst ilute of Botanr Sp<'gaztini, liniwrsidad 
Noci<mal dt• l.a Pbua, ,\ri,-cntinu. Xl-2006, V.-t.i=qt .. :=. I hll01)1'us I.PS. ~lick! ~· -17993. 

S t•mtF.S single in the soil , :md 13terally on the neck of a sporifcrou.~ saccule, 
brown, globose to subglobosc; 280-300 fJffi di am, somct im~ ovoid; 260- JOU 
X 280· 330 fJnl . 

SUBCeLLULAR STRUCTURE Oil SPORES consists or I spore wall and inner germinal 
wall. Neither spore nor germinal walls react in Melzer's reagent. 
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SrORE WALL composed of 3 layers (swll -3), 1.5 JJIU thick. LA1'CR 1 (swll ) 
evane!'cent, hyaline. 0.9 J.lnl thick, rarely present in mature spores, continuous 
with the wall of a soporiferous )(accule. L\YilH ~ (swl2) smooth, light brown to 
dark brown, (1.2-)2.7(-4.6) JJm thick. LIYI!N.J (swl3) smooth, .composed of3- 4 
tightly attached laminae, hyaline, (0.7}1.0(-2.7) ~oun thick, commonly ad hered 
to layer 2. 

GERMINAL WALL 3-Jayercd, hyaline, (gwll -3) 3.6 J.lnl thick, LAYER 1 (g wll ) 
smooth , hyaline, covered \\•ith sma ll head.;;, (0.7- )2.7(- 1.2) I-'m thick. L1YF.R 

.2 (gw/2) smooth hyaline. 1.11YF.H J (gwl3) hyaline 0.9-1.5 J.lln thick in PVI.C., 
ornamented with teeth 0.5 !Jill high. 
St•mul't:Ro us SAt;t;U J. F. hyalin.:.-. most\)• globose to subglobosc. occasionall)• 
irregular, 2'10-280 )J.IU diam. Distance from saccule to spore 100- 150 JJm. 
C JCA'I'IUX not observed. 

DtsTHIUUTION AN I> IIAIIITAT: 1\. e11treriml(l was found in trap cultures built 
up wilh soi l from scrubland, palm forest , gr<~ssland, and gallery forest of El 
Palmar National Park. '!he spore density of A. e11trerirllltl in trap culture was 
1-200 in 100 g dry soil, the scrubland evidenced the highest density. ' I he fungi 
a.::cQmpanying A. elltreri(ma were A. delicara, li. infre(JIU!IIS, Glomu.~ claroidewn 
N. C. Schenck & G. S. Sm. and G. crunicatum. 

/\1\'COIHOIIZAI. ASSOC IA'I'IONS: Forms vesicular arbuscular mycorrhizac. A. 
e11trerimw was associated in trap cultures with l.. peretme, M . satiwl and P. 
lfmceoltltll. 

Gi.!NI!ItAL NOTUS: In colour and shape, A . mlrerimw spores resemble those of 
Ac(lu/o.~JJOm koskei ). Bla!>-Lk. (Biaszkowski 1995), e;(cepl larger and with <Ill 

ornamented inner \>{;"I I]. '!he wall in A. cmrreriatw did not rca.;! in ,\1clzcr's, 
'''hcrcas the smooth wall of A. koskei turned red-purple in the same reagent. 
Both A. enlreriww and A. splendidtl F.. Sie\·crd. et al. arc the only spcdcs 
known in Anmlo~pora that have u sing!~: germinal wall, a character that is 
v.:ry important considering that germinal wa lls are involved in germination. 
A. entrerimw walls do not react in Melzer reagent, a character shared \\' ilh A. 
polonicn J. Blas7.k. 

A eulrerimw spores were not recovered in soil samples. 

7. Acaulospora cxcavala Jnglcby & C. \.\'<1 lkcr, Mycot:txon 50: 100. 1991 
~1.\TI>"tr.J.\L lXAMI~'CD: ARGENTI:"lA. Entre Rios: £/ P11/mm 1\~1/i(}llf>l Pmk. Vlll -200.1, 

l'd ti:qu.-:. lsot.ncd (nlm $Oil sample from scruh!Jnd, mar$h uml palm fo~l. J.l'S. ~ lidc: 

r\0 •17999. 

DISTRIBUTION AND IIAUITAT: this species was fount! for tht: first timl' at Jvoq • 
Coast, Afrku. Later it was found in Central Argentina mountain gr.Jsslands 
(J.ugo & Cabello 1999) and agroe.:osystcms (Scha lamuk ct al. 2006). 
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Fig11n~ 13-1<1. liJ.:ut~lu1#11111> fuwl<fll. !=igllft' 13. MalUit' SIIOf<' in Mclu ri rngt'n l. Figurt' 1<1 <l·b. 
Omamt nled w-J11. Figum 15-16. ,\. rdunH. J!igurt IS. Il roktn spores. Figu rt 16. tlroktn ~pow. 
\•"ilhlab)•rinthiforn10fll311ltntat ion . 

GRNERA L NOTES: 1ltis species was not recovered on tr-dp plants. This material 
agrees with the or igi nal dcs.:riptions of A. exawarr1. 

8. Acaulosporafoveata ]. M. Tmppc & Janos. 
Mycotaxon 15:5 16. 1982 FIGS. 13- 14 a, b 

SPORES single in the so il, and laterally o n the neck of a sporifcrous saccule, red­
o range to dark red -orange, globose to subglobose; 2>10-320 JJ.m diam. 

SuHC:F.I.I.UI.Att STRUC:l "URf. O F SI'ORf.S consists of I spore wall and 2 inner 
germi nal walls. 

SI•ORE \VAI.I • .:omposcd of 3 layers (..s:wll-3). /.A)' HR 1 (swll) hyaline, 2.0 f-1111 

thick, rarclr present in mature spores. I.AYP.R 2 (swl2) 9- 18 JJ.m thick at maturity. 
Initia lly a single layer, forms in undulations that es tablish the shape and depth 
of surface concave cir.:ular to ovoitl depressions (8-12 1-1111 a.-:: ross and 0.5-3 !J.lll 
deep in the mature la}'Cr). LAYER 3 (sw/3) 3-5 IJ.nl th ick, produces a dark red­
brown reaction in Me11.cr's reagent. 

G~RMINA t. WA I.I. I (gwl) con~is ts ()f 2 adhere nt layers (gwlll-2), both arc of 
ncar-equal t hicknc~s. ranging from 0·6· 1.0 I-'m thick. 
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GERMINAL WALL 2 (.~w2) consists of 2 adhere nt layers (gw2IJ ·2), produces 
pinkish red to a rcddish·purplc react ion in Mcl7.cr's reage nl. 

SPOR!Jl£ ROUS SACCULE no t obst:rvcd. 

C iCATRIX not observed. 
M.\TKJ.IAI. IIXAMI:.-w: ARGENTINA. Enw.> Rio5: El P.•lmo.1 Ntl/ie~11#l p,-.,k. VIU·2007. 
VtiJ.:qm:::. I.PS. slide~ .. 48000. 

DIS1'1UBUT ION t\NU HABITAT: A.ji)l'/!(1111 wa~ found in wet tropical fore~!~ in 
Mexico. Costa Rica and i•anama (Janos & Trappe 1982). A.fowata was found 
in trap cultures built up with :;;oil from palm forest ofm Palmar National Park. 
1he spore density o( A.fovetdtl in tr.1p cui tun:· was 6 in 100 gdry soil. The fungi 
accompanying A.fovtmta were A. dr.liL.affi and C. et11uir::atum. 

lvi Y<.:ott lllll;.r.A I. ASSOC IATIO NS: A.Jowaw was associated in Imp cultures wi th 
L. pc!rl.'mre, M. satil-'tl and P.ltm feolata. 

GENERAL NOTES: A. fowa ta spores were not recovered in soil samples. 1l1is 
material agreed wit h the original descripti ons of A.Jtwtwltl. 

9. Acaulospora laevis J. W. Gerd. & Tr.appe. Mycolugia Memoir 5: 33. 1971 

M ATilliAI. llX.\M lS im: ARGEl\TINA. Erllrt Rios: El Palmnt Mlli{)uo.J Park. \'·1004, 

Vd(lZ(fti<'Z. lsolaled from .soit sampk· from .scrubland, mar$h, palm fort~ l . gr<~ssland and 
t:'lllcr y fo~I.I.PS, slid c ~.,. 4800 1 . 

DrsTtHBUTION AND H A BI'I'A'I': A.laevi,( has a worldwide distribut ion. Abundant 
(rom the coa~l o( northern California lo Wa~h ington. Also reported (rom 

florida, Australia, New Zcland, Pakistan and Scotland. A. lae1•is was found 
assodah.'d with mountain gmsscs in Central Argentina (Lugo d al. 1999) and 
with C. IIIla and S. buxifolicr forests (Jrra7..abal et al. 2001). 

G "NHkAL NO'I'I'.S: A. lael'is spores were not rcco\'crcd on trap plants. 

10. Acaulospora mellca Spain & N.C. Schenck, Mrcologia 76:689. 1984 

M ATiilliAI, llX>~M l SilD : ARGf'./\I!NA. Entrt Rios: f;.( H1/mm Natiouo.J Park. V-2004, 
Vtlti.:qu~.: hobttd from soil san1pk: from scrub!Jnd, m:u~h . palm forcs1, gr:ml~nd ~nd 

g.~llcrr fore.sl aod p« cuhun'.~ assodatOO wi lh l.. p.!rc:miC'. M . . wiv.l and P. /n ,~tolnta. 

I.I'S,stiJ ... :->• ·18002. 

DIS'I' IliBU'r iO N ANI> IIAHITA'I': A. mr.Uea was found in Poland in uncuilivatcd 
and cultivated soil s (IUaszkowski 1993) and associated with d une plants 
(Biaszkowski et al. 2002). In Central Argentina, it was fo und associated with 
mountain gmsslund (Lugo & Cabello 1999) and agroecOS)'Slems (Schalamuk 
et al. 2006). 

GENBRAL NOTES: O ur material agreed with the original dcscriplions o( 
A. mel/ea. 
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II. Aca11lospora rcl1111ii Skvcnl. & S. '!Oro, 
i\ngcwandtc Botanik. 61: 219. 1987 

S1•01u::s single in the soi l, and lalcrallyon !he nc.:k of a sporifcrous sa.:.:.ulc, pale 
)'Cllow to light brown, globose to subglobose 90- 160 IJITI diam. 

SUI!Gf.J.I.UI.Ait S"I'IWCTU.tr. OF Sl'ORF:S COilSi:OIS of I :;pore wall and 2 inner 
ge rminal walls. 

Si>Oitf. WA I.L.:omposcdof3 1aycrs(swii-3)./,.An:N 1 (swll )cvanescent, hyaline, 
1.0 1-1m thick. continuous with the wall of a spo riferous sa"ule, rarely presen t in 
mature spore~. /.,\YRM:! (sw/2)1aminate, pale yellow, 4-10 1-1m thick, ornamented 
with labyrinth iform fo lds. Ln'IJR J (sw/3) semi flexible, hyaline, O.S ~Jill th ick, 
rarely separated from layer 2. 

GERMINA L WALL I (gwl ) ..:onsists of 2 tightly adherent hyaline, scmiflexiblt: 
laycrs. LAYER 1 (gwill ) and laycr 2 (gwl/2) reach 0.5- 1.0 ~Jill thick. 'lhese layers 
tightly ad here to each othcr and hence arc q uite dilllcull to differentiate. 

GERMINAL WALL 2 (gw2) compOSl'J of 2 adheri.'nt la)'t' rS. LAYlJn 1 (gw211) 
flex ible, h)'aline, 0.5- 1.0 •.un thick, covercd with gr:~.nulcs. I.Al't:R 2 (gw212) 
flex ible, hyaline, 0.6- 1.-1 llll'l thick in PVI.G. 

SI·O~tll•: ~oussAC:CUt. F:. hyaline, globose to subglobose, 90-150 1-1m diam, usually 
collapsed and detached in mature spores. 

CICATRIX not observed. 
MATillliAI. F.XA)IINRn: ARGT!I\'1'11\,\ . Enlrl' Rios: 1!1 Palmnr Xntkma/ Park. IX-2006. 
VdJ.:qror.:. LI'S, .s lide~· •\g()(IJ. 

DtsTRinUTION ANU II AIHTAT: A. relunii was originally isolated from a crop 
fie ld at Caicedon ia. Valle de Cauca, Colombia (Sieverding & Toro 1987). 

This fungus has been asso.:iated wit h cassa\•a, bt'ans, sorghum and Crotalurir1 
spedes. Addit ionillly, Sicverdi ng & '!Oro (1987) found A. rellmii spores in a 
cuhurc conmining 3 soil S3mplc from Urnsili3, Urazi l. Wu ct al. ( 1995) isolated 
A. relunii spores from among roots o f Pllyllo.~racllys ptdm;ceu.~ growi ng in a 
garden at Chitou Experimental Station. National Taiwan Un iversity. 

1\. relmu"i was found in trap cultures containingsoil from the El Palmar National 
Park palm forest. Its trap cu lture spore di.'nsi ty was 6 per 100 g dry soil. The 
fungi accomp:~.nying A. rehmii were G. d1t11icar1tm and Glomus sp. 

ll.'h"coN.IOIII'.AI. ASSOCIATION: A. rel11nii was associated in trap cultures with 
L. pert'Wh!, M. sativa and P.ltmreolllla. 

GI-\NI-\RAI. NOns: A. rel11nii is a species easily recognized by the u nique 
lubyrin thiform ornamcnt:~.tion of its I3)'Cr 2 spore \\'all. 
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12. Aca11lospora scrohic11lata J. M. TrapJX:. Mrcotaxon 6: 363. 1977 
M,,TUI.\L 1\X.\MISI'.n: ARC.f~"TTNA. Entl'i' Rins: f:/ Palml•t N..lifmaJ Park. V-2004. 
VtM::.f""::. lwi:Jtl'll from soil samt•lc fru m so::rubl:md, mar~h . p:~lm f~l. p.r.l.s.\bnd :~rul 

g•ilk-rr forl.'$1 and t n~ p cultum as.sociat«< v.·ith L. /!'('?"""~~"• M. ~•livu and P. ltmll"tulnra. 
u•s.~ ticle~· ·t~. 

DLSTIUKU'I' ION ANI> Hi\lHTAT: A. 5Cro1Jicu fata h'a.<: originally described from 
spo res collected in Mexico (Trappe 1977). This fungus ha.-. a global distribution 
and is found in many localities in the U.S.A. (Frkse & Koskc 1991. Gemma & 
Koskt: 1989, Koske 1987, 1988), Canada (DalpC 1989), AustrJ\ia (Kuske 1975), 
China (Zhang ct al. 1992), Taiwan (Wu & Chen 1986), and Argentina (I.ugo & 
Cabello 1999). 

G f.Nf.R A I , NOT~:s : ' I he spores of our mat erial corrl'Spond in colour, form :md 
size with those origi nally described. 

13. Aca11lo~·pora spinosa C. Walker & Tnppc, Mycotaxon 12: 515. 1981 
Mo\TiiR IM tx,\MI S£0: ARGE:-.II~A- Entre Rios: El Pu/mm Nmiuuul Pa.k. V·2001, 
Vdtbpu:::. lsola1cd I he soi l ~•mrle fmrn scn1blomd, m:~rsh . p;~ lrn for<:.•l.grasdand and 
galkry for,.,L LI'S. )HUe N'' •18005. 

DtsTNtnU'I"ION AND IIA IIITAT: This fungu..~ has a worldwide distribution and is 
found in many locali ties in the U.S.A. and Mcxko. A. spiuosa was found in a 
mount.-tin grassland in Cerural Argentina (Lugo & Cabello 1999). lrra?.:lbal et 
at. (2tXM) also rc.:ord il from C. tala and S. lmxifolia fo rests.. 

GENERAL NOTES: 1\. spiuusa spores were not recovered in trap plants. 

Discussion 

These species of Ar:mtlo.tpomct!tl l! were identified in field samph.~ and in trap 
culture; a totalof l9 species were detected in El Palmar National Park. Aamla:>JN m 
diversity in E1 Palmar N:11ional Park was found to be higher than that reported 
for other c.;osystcms (J.ugo & Cabel lo 1999,2002 , l.ugo cl al. 1999, lrra7.abal ct 
a\. 200'1 ) or agroccosystcms (A lbornoz & Catania 1996, 1\-tcnCndez ct al. 2001. 
Schalamuk el al. 2006) in Argentina. AM funga l communitic:;: dominated by 
Acaulo.qwm spp. have been reported in other fo rested ecosystems (Hclgason 
et al. 1998, 1\ lerryweather & Fitt~·r I998a, b), .-tnd in alluvia l soils (Lovelock et 
a!. 2003). 

' I he dc.:rca.~c of anthropoid disturbance in pro tec ted area.~ such a.~ El l'almar 
National Park is well known to markedly favour dive rsity conservation (Jasper 
ct a\. 199 1). On the ol her hand, heteroge neity of the environment involving 
s.;rubland, m.-trsh, pal m (orcs! grassland and gallery foresl play an cssenl ial role 
in keeping the ahundancc and dislribution of lhesc fungi. 
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Hymenoscyphus ginkgonis sp. nov. 
growing on leaves of Ginkgo biloba 

)AE-GU l-!AN & H YEON- 00NC S H IN. 
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IJivi.~imr of fllvirtmm<!lltal .<o,'cienu mullicologicaf lingitu!<:ritrg 
Colli!g~ of Li/<! Scimct!S mullJiot<!rlrllofQK)', Kor<'i l U11ivusity. Sroul 136-iOJ, Kom1 

Ab~l ract - An int<"rel'ting Uytm•rwu:yplws .~("ri(!!; "''a5 coUcc t~d <m tht• lclll'e\ of 
Gink~v bilubu in Korl"a . Moc-phologial characteristics and sequt•ncc analrsis of thl' 
ITS rllNA indicate that the fungu> represents a distinct new ~pociC$. namOO here us 
HyrnetiQi<yjllmi J:illkA'VIIIi. 

Key .,.·ords- Hrl<Jiiua·ui!, ITS rONA, S«Jll'.'IKC anal}'Sis, taxonouw 

Introduction 

Giukgo bilub(t L ( .. ginkgo tree"), the only extant species within the genus 
Giukgo, is common in the temperate zon.:=, especially China, Korea and Japan. 
Since gi nkgo tree originated about 200 million )'ea~ ago, it i:; often called a 
living foss il. Some fung-.Jl species have been reported a...: pathogens, saprobcs or 
symbionts of G. biloba (Aoki 1997. Fontana 1985, Vusilycva & Mcl'nik 2006), but 
then: h:.l\'e b~cn no records of discomycetous fungi on gingko tree substrate. 

During our my.:oflo ristic rcsc:1 rch in Korea, we collec ted an apothe.:ial 
as.:omy.:ete growi ng on fallen leaves of G. IJilolm. ' I he fungus, referred to 
llymeuoJC)'plm.~ by care ful macro- and microscopic observation, did not mat.:h 
any known species in the genus. In this paper we describe this fungus as a 
new spc.:ies of Hymeuoscyf,Jms based on morphological characterist ics and 
sequence analysis of the ITS region (JTSl -5.8S-JTS2) of rONA. 

Materials and methods 

l;ree-hand se.: tions of fresh materials were mounted in distilled water, lactic 
acid, !acto-colton blue and Melzer's reagent in case of needs. Dried materials 
were rc\•ived in 3% aq ueous KOH. Photographic works were carried out with 
the aid of a differential interferen.:e contrast mi.:roscope- (Zeiss AX 10) equipped 
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"lilble I. Sequence da1a used for phylogcnelic analysis. 

/fpti(,IIKJJ'h ~<> f"JI<d;~ll<> 
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f iS6%S 1\.ipufAbb•p. l}Qllll 76 

=~~;:;.~=::=---~~~~~--~~~~:_::~:~~==~~~~=--=~=: 
F'*nb>."C~d~Wdu f.l1()965,25' 

KUli·I'"S IS!-t F.llblbl.tot:4(~/idu F.U2JY9S!" 

=:~~~~~~~~j II;,~~ \~~~~=~----~~;-~·;;=~= 
fL im"'"l iWill> 
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-----~---------ft~_!!_ ____ ~-~~~~-.E_q_~~---· 
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(l'cn.) \\~ Ph!Ulp:t 

"""'' F\158'.11 
Ft59~lb 

~~oC£~'\ISI)Aill'ilr OQ-t3i tbil 

H~llf filg~1}~~~..-u I>Q-4.\1173 

F~lll l ) f>'ot fk" OQUJ\78 

~~~ TJm.+ti.1"t>fUI,-udriah DQ4JI\ 67 

-~~~~t:~-------;;;~7~~--.;:;:.:--~~----;;;_;,:;s---· 

·~urnusobt~tdCromthr rrtWnt ~otudf. 

with a digi tal camera {AxioCam MRcS). 'I he speci mens were deposi ted in the 
herbari um of Ko rea University. KUS. 

Extraction of genomic DNA was undertaken according to the met hod 
o utlined by Lee & Taylor ( !990). 1l1e entire ITS region was ampli fi ed by PCR 
using primers ITS! and ITS<1 (White et al. 1990) and purified usi ngo QIAqukk 
gel extraction kit (Qiagene, llilden, Ge rman)'). And then the products were 



directly sequenced on an auto mat ic scqucn..:er (ABJ l>rism TM 377 l>NA 
Sequencer) with primers identical for PCit Sequence data were introduced 
and edited with DNAstar (DNA star, Inc., Madison, Wis.) . To construct a tree 
twenty-eight scquen.::es were obtained from GenBank and .::om pared with the 
present fu ngus (listed in Table 1). Phylogenetic analysis was performed using 
the neighbor-joining met hod (Saito u & Nei 198i) in PAUP~ "er. 1b!O (Swofford 
2002). Relative robustnes.~ of the br.1n.::hcs wa..- estimated by bootstrapping of 
1000 replication.J.admum 11 irgiuewn (llatsch) I~ Karst. (DQ49 1485), member 
of the 1/yaloscyJIImcl!m.' was selected as o utgroup for analysis. 

Results and di scussion 

1l1e llymeiiOSQ1Jims spcck·s we collec ted is characterized by its yellowish 
apothcda wit h a long s tipc, dliplic-davatc ascospon:s and paraphyses with a 
deep violet apex. In a mixed pile of fallen leaves, the fru iting bodies of this 
fungus were found o nly on th e leaves of ginkgo tree, and not on ot her substrate 

'-------.-,.,.-.• -.-,"""~__J~~:z::=::: 
,------"'oo"t,..~.::;:~I6HH:..:= 

t:ig. I. 1\'ei~hbor·joining 1rec of lfyrn<!nouypiiM spt'Ci~ based on 1he ITS r i)NA. Numbers abo\'<! 
1hc branches ar..- 1he boocs1rap \'3 \ucs (1000 rcpli<a lion, \'alucs smaUrr I han 5090 n01 shown). 
'Jhr nurnbcrs of nudl'Oiide .:hans~'<! among laxa ar\' r'l:Jlrt'Stnto.d IY)' branch kiiJ;Ih ami s.:alr OOr 
equals lire number of m~id~ subsli lulion t!Cr silt. Taxa Sl"qutn.:cd fr¢ mllris sludy markM v.·illr 
:mcrhk ('), i..admwn "irxirwum was chi>SCn as Olllgn>up. 
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su.:h as leaves of grasses, oaks and o ther broad-leaved trees. 'I his indkatt.>s that 
this species has a substrate-specific property on gi nkgo leaves. 

At first glance. the macroscopic features such as it ~ long-st ipitate apothecia 
and the discoloration of dried disc arc reminiscent of I I. serolinus (Pcrs.) W. 

Phillips. 1l1e measurements also agree with the tlescriptions of H. seroriuus for 
most structures. However, pigme1~t'ation of the parnphyses in d ried materia ls 
separates them: the pigment in II. serotiuus is yell ow to light brown (Dumont 
& Carpenter 1982), while that in If. sp. is deep violct.llymcmos,yplm.~ ~aoti11u.~ 

was reported as associated with woody substrah.os, mainly of Fugm sylvuli.:a in 
Europe (Lizoil 1992) and on herbaceo us stems and leaves in South America 
(Dumont & Carpenter 1982). Zhuang ( 1996) reported this fungus (as l.tmzia 
serotimts) on leaf blades of Ulmus sp. in China, but there have been no additional 
records of II. serotiuu.~ growing on leaves of woody plants. indudi ng ginkgo 
lr.:c. llymtmJs~yplms cauda/us (P. Karst.) Dennis, rcporkd on various leaves, 
is also similar to the present fungus but is distin~uished by its shorter stipe (~ 
2 mm long). 

·I he morphologica l discrcpanq• i~ supported by high genetic distan.:es from 
other spedcs of llym~noscyplms. In the neighbor-joining tree, se<1uen.:e data of 
the I Jym.:tJOSCYJllws sp. (EU096525 and EU2 19982) were independently nested 
within the genus J-Iym~llOS'YfJims (Fig. I). 'I he next closest dade, consist in~ of 
1-1. immutabiliJ (Fuckcl ) Dennis, H. globm W. Y. Zhuang & Van H. Zhang, and 
II. cmtnegi Baral & R. Ga lan, grouped with 1/ymemm;yplm.( sp. with moderate 
bootstrap value of 65% but shared significant sequcnct' dissimilarities with 
the \alter fungus (9.1- 9.9%). They also diftt-rcd morphologically spore sh<1pc, 
ectal cxcipular structure, and ccologi.:al habi tat. In contrast H. st~-rolimts and 
H. Ctllldat /L( were distinct\)• sep3.r.lted from HymenMcyplms sp. despite thei r 
morphologkal similarity. !lara\ et al. (2006) already noted su.:h discordance 
between morphological and molecular data of some Ilymrmoscyplms species. 
Based on morphologic<JI features <Jnd molecular c\'idencc, we describe and 
illust rate the fungus as a new spc.:ics, H. gi11kgonis. 

Hymc110Scypll1ts ginkgonis j.G. Han & H. D. Shin, sp. noY. Fig.. 2 
MYC08o\!"" MI.IS 111 33 

1\fNIII<tt.iu i lr/lf:'tjicU!Iia , ltmA,'<" ~tipittl/tl . Disw 0.5-2.0 '"'" tlit•m<"IIU. tiiUIII 1d ""S"~'.­
C,tlJ/CilWJ, tlllliOO ,u, pal/Me S11dlnW'!, sia:(l fusuJ lmmn~'tl. R~-aptf)(u/o J.:ltliJm, WIIRtlll.f. 
fllbilltwb$ttjlltwo. StipcSit'mll!, IIS<JII<' 7 mmltmsiiS. £tt"ipulum«tlflt'<',~lo:imu pd~mtlfiCII 

romptHitllf, ullflli$/t)'tllinis II'IWirer tunitllli.<., IS 29 x 6 IIJtm. l~'"ip ul11m mtulttlo!mll 

l<'xfum J!Ur><tf.f(l •·cf i11trim tt< tumJX~>iltlllt, hyplns 2- 1Jtm lutii. Ax-i cylitulrllUu·dtwuri, 
OCU):!J101i, /iQtlJ irN/o Ctu:Tu/<!.!«nfi(/, 71 98 ;c S II I''"· Asro.</Nimt: irregu/milt'rbi~riflltt<', 

dl•i•tka-tlm"fllflc, ltynlilln•:, t<~f11c vd mimlle (1/ rvr.llllt, 1111/(r//,/tnn •·d I ·~J>IIIIfl<.', 17-
22 x 3 4 I''"· P11rapllys., cylit~.:lraut..-, skro j 1uro violac.:~. $<'/lfllf{U', apicibt•s mrp,ttSU 
d tl\"t<li!, II.Ufll<'tiii2Jflllktlis. 



l!ig. l.l/ym.:n~ypiiU$ J;inkJ:Q11i$ (KUS-FS IJS2). ,\ : apothe-ci:a occurring on a f:allen h.•afof Gink,iY1 
bilc>bu, 8: as..-mporC$ containing guttulc.s. C: 1-sq•tatc ascospore, D: «tal cxdpulum composcd or 
rrism~ ticcclls. E:a.o;cm arbing from simp1c s<:ptum. t!: al'cx of parnphyl!CS h1rningd...,.. r viok!t indl i('(\ 
materials, G: ipicaljXlfC blued in Melzer$ reagent. 

Scalc bar:4 mm fo r /I . IOvm for U. C.ll. ll and (;. zol'm for D. 
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H oLOTYI'C 1\~;t . Wonju, Mom Chi:~ k, alt. •1 30111, )7'"23'56~ N, 128"l"ST t , aJ flllia 
c;,.~'i)bi/ol,,, 15 Scp1cmbcr 2006.1cg. J.G. l lan & li.D.Shin (KIJS-F51352). 

ET \"J.IOI.OGY ~ginl"gtmi.<~ ref.-rs to thl' ho~l plan I on \"hich the fungu~ 1v-as coli& led. 

AroTHECIA superficial, disc-shaped and long-stipitate. Disc 0.5-2.0 mm in 
diameter, flat to !>light!)' ~onclve, white to pale )'ellowish when fresh , turning 
dark brown when dry. RF.CJ:I'"rA<: I.H :'mooth, con.::olorous with the hymenium 
when fresh. but, no discoloration occurred when dry. S"l' ll'lt up to 7 mm long, 
slender, white. ECTA L EXCIPU LUM composed of thin-wa lled, hya line, prismalic 
cells 15-29 :< 6- 11 f.llll in the flanks of the cup, becoming te:<t u.rn porrecta <~ I 

the stipe, hyphae 2-3 11m wide. i\•I £UUI.I.I\~Y P.XC:Il'UI.UM ;;om posed oflcxtura 
porrecta to tcxtur.1 intricata. Asc i arising from simple septa, cylindric-clavate. 
hyaline, 8-spored, apex conical. apkal pore blued in Me lzer's reagent. 72- 98 x 
8- II IJffi. AscosPORES irregu larly biscriate, ellip tic-clavate, pointed ut one end, 
straight lo slight ly curved, hyaline, smooth, cont aining severa l guttules, 0- 1-
spetate, 17-22 x 3-1 ~m. I•Mti\I'IHSES cylindric, slightly S\\•elling upward or 
not, up to 2 11m wide at the apex, apex turning deep violet in dried mate rial, 
septate, equulto or on ly slightly exceedi ng the asci. 

S•• •:c: t .~uss •:XAM ISIIII: l<:orea, \\'onju, Mt. Chiak National Jl.irk, alt. 430m, 3i"23'56~ 
K, 1 28"2'57~ E. on fall\':n lca\'t:S ofGirr~V> /Jiloba , 15 Seplenlhcr 2006. 1rg. J.G. ! Jan & 
II.(). Shin (ll llk>tyjw: KUS-FSUS2); ~111e loo."llli ly-, 30 Augu~l 2007 (KUS-H II517); 
Korea, YangpyoX~ng, f..XJl<'tinwntal forest of Korea Uni\-..rsity, ah. 240m, !\~7"24'49.25H 
1:: 127"·13"5.)2"': un fulk:n k:;ll'cs of G. bi/OO.U, tO ~plembcr 2007, kg. H.l.>. Shin (KUS.. 
F5185•1). 
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in forests from Santa Catarina, Southern Brazil 
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1Po!lmlml.~ CI~PE.'i, Uiu t it! /imdm, lliu 1le }•md ro, Hror -zi/ 

' Uuiwrs iclmli! /:,.llt'rod llo! .'lfmlr1 Cid llritm, Horiim rlp u/is, S.mw C.r/(lrirw, Hrm:il 

t\h.~l rac t An ur<Jah.'d cht...:l: lh l of lh l.' l it~noccllulol )'l ic b<l5id iOni)'CCli'S in &mta 
Calarin.! St.ltc with 110 SJ!i...:ies distrib utt"\1 in 19 familit'S and , ix QJdcrs (t\sllrimiN. 
llymt:IIOI:J~attalt!$, Pnlypomfa. Rrl.($1</ilk...<. 1\rl rir.roffl ri<l/Q, T«mdf~Jks) is rrcsmtcd. The 
complete che<k.list is :m•ilable o n httJ):/Iww,.,.myco~xon . .:oru.hC$0urces/" 'eblisu .hlml 
and a.~ F.Joo ronic Guidt' BA SC (lkl sidiomrcCI~ o f Santa Catarina) a~ wt'.tl on hnp:/1 
www.cit-nciasbiologit"ll~ .of5e. brlbotl n!iCologia/ ilklex. lnnl . 

Introduction 

iJilsicliomycolrltOmprisesalmost 30,000species wit h 8tc;idiomy1:etes representing 
approximately 70% (more of the 20,000 ::pp.} of the phylum (Kirk ct al. 200 I, 
David 2002}. ·the basidiom}'Cetes indudc wood decomposing organisms in 
most ecosystems causing white and brown rots in tropical areas where they 
arc wry abundant (Nobles 197 1, Di.'< & Webster 1995, Deacon 1997, Anagnos! 
1998, Highley & Dashek 1998, Bononi & Grandi 1999}. In Sout hern Brazil, 
the Santa Catarina State (26°- 30'" S lat, -1$0 30' - 5-1° \V long) pr~ents 1\"o major 
vegetat ion types: the At lant ic Rain ~nres t and the At lant ic Semi-dedduous 
Porcst( i\·lorellato & I h!.ddad2000).I n thcseccos)'Stems, Pol)•porc fungi were lin;t 
studied by Europeans (l.•lycologists already in the 191h 1.7cntury (Logucrdo-Lci te 
1990). 'fhc contributions by Brazilian rescnrchcs from the r..·t}'cology Lnboratory 
(BOT!CCH/ UFSC) in Santa Catarina State ha..<: been taking place since 1990, 
\"ith several works ba.<:ed on .::ollections from the Atlantic Forest (Logucr.::io­
Lci tc & Wright 199 Jab, l.ogucrcio-Lcitc 1992, 1993, 1994; l.oguc rd o-l.eite & 
Wright 1995, Gl'rber 1996, Gerbc:r & Logucrd o- Lcih.' 1997, l ogucrd o-Lci tl' 
& Gerber 1997, Loguerdo- L~ih! & Wright 1998, Loguer.;ii)-LCih.· ct al. 1998, 
Gerber ct al. 1999, Neves & J .ogue rcio- l.~· itc 1999, Gerber & l.ogucrcio-Leitc 
2000, Con~alvcs 200 I. l.ogucrcio-1 .cite ct al. 200 I, 2002; Groposo & l.ogucrcio-
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Leite 2005). 'I he purpose of this study was to estimate the species diversi ty of 
basidiomycetes in Santa Catarina State. 

Material and methods 

"I hi:; !>tudy i:; based on the collection!> depo!>ited in the herbarium FLOR !>i nce 
1983 (Holmgren ct al. 1990). Basidiomes were !>tudied using macroswpic 
(shape. size, colors, types of hynH·nophorc) and microscopic (prescn(e/ 
absence of structures., dimt·ns.ions, basidiospon'S} charJcters (Ryvardcn !991). 
Mea.~>urcments were made from slide preparations stained with I% aqueous 
phloxi ne and 5% KOII. Melzer's reagent \'13~ used to define wall .;.:hemkal 
characteristics. Specimens were identified to speck-s using spcciali:.-.cd references 
and comparing collections with llAFC. ICN and PACt\ I h:rbaria (OIIeclio ns. 
Nomenclature, taxonomy and author citation fo llowed Kirk c:t al. 2001 and 
database$: Centraalbureau voor Schim mclcultures - CBS (hllp://ww·w.cbs. 
knaw.nlldat-abasesl) and Index Fungorum - I FS (hllp:/IMV'.II.indexfu ngorum. 
o rg/Namcs/Names.asp). !'or geographic references consuh the map of Santa 
Catarina State in Groposo & Loguerdo-Leitt.' (2005). 

Results and discussion 

As a contribution to the general checklist of thl· ligno..:ellulolyt ic fungi 
(U(Is idiomycdes) in San ta Catarina State a total o f II 0 species is presented. 
' I he taxa arc distributed in 19 families and six orders. Polypomles is the mos1 
representative order with 74 species in 12 fami li es, followed by Ilymrmodmeudes 
with 25 species in two families. The high diversit)' of Polypomles found in the 
present study agrees: with the results o f ot her inve ntories of the basidiomycetes 
on subtropical Sout hern Bra7.il (Groposo & Loguerdo-Lcite 2005) and also in 
tropical Northeastern Urazil (Giberton i ct al. 2001). Consequently, Polypomceae 
is the most representative famil)·with 45spedes. fo llowed by llymenociUietaceae 
with 23 species. Pludlinus s. I. is the genus with the highest numba of spt>cies 
wilh 16 taxa. Most of the reported spedcs showed a tropical dist ribution: 47 
neotropical (almost 12.7%) and 12 pantropi.;.:al species (38.2%). On!)' 8 and 13 
species arc considered widely dist ributed (7.3%) and cosmopolitan (I 1.8%), 

respectively. Up to now, th<.-sc 110 species added here to the original list of 
lignocell ulolytic fungi (Groposo & Loguercio-Leite 2005) increases to 157 
species the tota l diwrsity of these organisms in Santa Catarina Stale, Urazil. 
"lhe results revealed a high mycodive rsity in Santa Catarina State, which 
correspond-; to the knowledge of the basidiomycetes in the Atlantic ~ores t of 
Sou thern BrJzil. from the to tal 157 species, 75.8% (119 species) arc tropical 
(pantropical and neotropical). BesiUcs the 4 species known only from Brazil 
1Amrwrodr:m1!1 comeri Gulaid & Ryvardcn, A11trodie/la mult ipiltHIItl C.L. Leite 
& J.E. Wright, I le1111illg.~ia bmsiliemis (Speg.) Spcg., SJ..-eletocuri.( rMeoi11S (Rick 
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ex "Jheiss.) Rajchenb.] dted earlier by Groposo & Loguercio· Lcite (2005), we 
report ten additional :'pedes endemic to this cou nt ry: Pltellitms iHunlmMrum 
(Rick) M.J. Larsen, Ceriporiopsis cystidi(lf(l C:.l.. Leite ct al., Rigidoponu 
tmwzouicus Ryvardcn, Diplomitoporus diluttlbilis C.L. Leite & J.E. Wright, 
RubrO/IOrlfS cameo1wrisC.L. Leite ct al., 'fyromyus t:rm;sisporus C.L Leite & J.E. 
Wright, 'l)'romy.:es ltypocitriuus (Bcrk.) Ryvardcn, Vlrigltto/X)ria porilm.:emta 
C. I .. Leite et al., Pyrofomes fu li'OifmfJrinus (Brcs.) A. David & Rajchcnb., and 
Protomerulius .~ubsruppem (lkrk. & Cooke) Ryvardcn. Of these, ~ ix arc known 
only to Santa Catarina Stall.'. Only eight of the I 57 taxa cause brown rot (Fis/u/iua 
lteJmlica (Schad[) With., FomifuJ,'SiS Je~i (fr.) Kn:isd, GloeojJityllum striatum 
(Sw.) Murri ll, A11tmdiaalllida (fr.) Do nk, l.tletiporus.~lllplwrem (Bull.) Murrill , 
AmylOSJMrm IJracei (Murrill) A. David & Rajchcnb., \.Vrigllroporir1 m·elltmea 
(Brcs.) Pou'l.ar, and Wriglltoporia porilacerata(. Consequent ly, 93·95% of the 
lignocell ulolytic fu ngi from Santa Calarimt caused white ro ts, confinn int; the 
trends given for tropical and subtro pica l areas by severa l authors (Nobll-s 197 1, 
Gilbert son 1980, Nakasone 1996). 
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Bulbothrix viatica, 
a new species of Parmeliaceae from Brazil 

At) lltANO A. St•n!I.MAN N s MAtu:no I~ MAl~Cti.J. J 

aflritlttOSpii!ltl l/11/tJ( itytiiiOO. C£11/I.br 

lm•liluto dt' Bottluit:tr , &f<ifl d~ Mit:ologi•r t' l-i<Jill'tWiogitr 
Ctli.YII P()#tll 3005, .Srio P•m/tr/ SP 01061-970. Hmzil 

Abstract- BullxHIIfix "ittlict• is here proposed as n~w. It is a w: ry C¢rnmon spa:ies that 
ha' been confus.NI ~<~"ith nr.ll!m/.,ix J,.IKtmmllla but dill~rs in irs t>ro,.,·n urtd"uurface, 
largt' r 3S<O$portl, and wider lobes. 

Key Y:urds-l idrcns. bulb<itl" cili~ . Rio Gnndc 00 Sui 

' I he lichen gen us Uulbotllfix I laic (Parme/iaceae) is diagnosed by the bulbatc 
marginal cilia, pale grey upper cortex, omd production of atranorin ( ll ale 1971, 
1976). Reliciua (Hale & Kurok.) Hal~: also has bulbate cilia, but the cort ex i~ 

yellowish colored, wit h usni.: add (Ha le 1975, Elix 1996). 

AI present 'IS species of Bu/botl1rix are known ( l~arr eta!. 1999), 20 of " •hkh 
have been rc.:ordcd from Br.l7.il (Man:c\li 2005) and six from the state Rio 
Grande do Sui (Spielmann 2006). Furthermore, six new species recently 
di:scovercd in south and southca:o; tcrn BraY-il arc in th e proces:o; of publication 
(CanCz & Marcelli 2007, Jungbluth ct al. 2008). This ~upport~ Hale's (1976) 
ea rlier assertion that !kazil is the .:enter of diven;ity for the genus. 

During our Ptlrmeliauae research along the road~idcs and slopes in the central 
re~on oft he Rio Gram.le do Sui State (Spiel mann 2005), we found an intcn .. 'Siing 
species of Bnlbotltrix that is des.:ribed for the ii rs t time bd ow. 

Bulbotllrix Yiatica A.A. Spidrn. & Marcelli , sp. ntw. Fr<t. 1 

M\·cotlAN I: MI1 S11147 

71uJIIus tulnuJu$., l'inum glm.::~<C&'u.<, • .u,.dmmaa•us, margiu~ bt,/INtln GiliuJm, isidiis 
.<Qrt!tliiStjll<! tl..'1titr.tu$., 511btr.s l,.umt<!lts, 1M::i11Q$.1t$, rlli=i11 is 11ig.ri1 vd tttmbnmll~<'lllib••$, 

$imptidbu>.J\JIQI/u:dac0funn lt~ ~/XJ"Ut! 12.0- 16.5 1( 7. ') - 10.0JIIn, I"JI1$f11Jrw 1-2jttnCTa$W. 
'tlwllus K+ Jkti'(SU/IS, tnt!tlulltl K+ l"imo itll<!st(/1$, 1/(/11 vult/( tltmmtilt((l; 111r111wrmmu (/ 

acitlwunnr!liaiwmc.lutillttt$.. 
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HoLOTYI'IJS- llr;~zil , Rio Gr.utd~: Jo Sui Stat(, Municipio S;anta Cruz do Sui, n101rgin 
of the high1,·ay RST-21\7, km 102. 2.,4 1'033"S. 51"25'33.(,~\V, ISO m ah. , road5idc, on 
Em·<~lyJ!IIl~ br.uxh, 28 July 2003, A.A. Spidnlall ll 389 ($1') 

Tu l\u.us greeni~h gray, lobate, adnalc, membranaceous, saxicolous or 
corticolous, l .5-7.5cm in d iameter; tOtlllS (sum.ACJN tl\1!) irregularly 
branchl.'d, latt:ra lly overlapping, 1- 4 mm wide, IY ith roumled tips, margins 
crenate to crenale-incised (sublad nulat e); disla l surface smooth to slig.hlly 
rugose, becoming rugose and cracked toward the cen ter; LACINU I.hf. absent ; 
M1\CUI.Af. absent; Gil.! A black, bu lbate, simple, frequent, located at the lo be and 
crenae axils, with one or rarely two apices per bulb, 0.05-0.70 x 0.02-0. 15 mm 
(including bulb). PuSTULAE absent. SOREDIA absent. ISIDIA absent. ~·I EDULI.A 
white or sometimes with some K- light orange points. LOWER su nFACE brown 
lo dark-brm...-n, dull , smoot h lo rugose; MAitGIN dark-brO\,.n, l.0- 1.5 mm 
wide, bare, with attenuate transition to the central parts, smooth 10 rugose 
or sometimes veined at the edge; IUIIZINI!S black to dark brown, simple, base 
nol or just slightly bulbute, 0.10-0.50 x 0.0 1-0.04 mm, ubundunl, '-'"cnly 
dispersed. AroTHECIA urceolate to concave, 1.5- 8.0 nun in diameter, sessi le to 
substipit ate, lamina!, margin crenate, coronate, coronal hulbs somet imes with 
ci liate apices, amph ithcdum smoolh , sometimes with scarce bulbs, disc brown. 
matt, -:pruinosc, imperforate; EPIT IIECIUM 2.5- 12.0 )llll thick; 11\'MENIUM 
55- 75 ).till ta ll; SUB II YMENIUM 12.5- 25.0 IJffi thick; ASCOS PORES ellipsoid 10 

narrowly ell ipsoid, 12.0- 17.5 x 7.5- 10.0 !Jill . cpisporium 1.0- 2.0 f-llll thick. 
Pn :Nill ll\ subm argi nal to !aminal, conspicuous. with or without a prominenl 
margin, osliole black; GON II)JA bifusiform (somel imes hardl y distinct), 5.0-7.5 
xca. I.OIJm. 

C ll f. MISTRY: cortex K-t yellow, UV-; medulla K-t yellow - strongly or.mge or 
orange- red, C-, KC-, P-t orangl.'-yellow, UV-; containing atrdnori n (corlex), 
norstkt ic acid and co nnorslicti o.: add (meduU3). 

r ... uT,"PF.S: !"lr-J7Jt, Rit) Grande dn Si ll $1.1te. ll (' rwirdS Municiralit~·. 29"27' 12.5-s. 

52~37'57.7"\V, 5•10 111 ali., on a rooo..hiJc /iumlypi ~<J trunk, op.:-n pia~-... A. .i\ . Sf•idmtml/, 

L.S. Umh & C. Tlruti11 7 1<1 , 2<1 lauuary 200-t . Idem. Santa Cruz do Sui Munki t•alit y, 
margin ofhigh~o•ay RST-287, Km 102, 29'"·11'03.3"S, S2"2S"33.6"W. 150 m ul t .. rwJsidc, 
on an EtKtllypltil bratKh, 1\ .J\ . Spirl.mm11 389, 28 July 2003. 1dem, Sinimbu MuniciJiali ty, 
C.a\'a Fuoda, ~9'"27'<11.8"5. S2°J I' I I.7. \'I. 500 malt .. corlicolutu , ()II roadsid~. opt!n 
piKI.', .1\.A. Spidmmm 13 18 , 12 February 2003: idem, 29"27'33.4~5. ~2.3 1 '05. 1 ~\V, 

S20 malt~ ~axicolou~. on roa,hillc, open pbc ... , A.A. Spi..lmmm & L .. t;. Ct11fi= 713, OS 
May2001: idem, ca. I Km from l.inha Almeida, 29"2rlO.rS, 52":tO'l 1 .9~W. on fallen 
branch al rwJ)iJe, open 1•la.:c, A.A. S/lidma/111 & L.S. Ctmi= 1336, 05 January 2()().1. 
Idem. Sobradi nho Munidpali ty. margin o fhighwar RST-481, nex t to 1hc cromoods, 
29"2<1"20.rS. S3"0 1'2S.9~W, l7S m alt .. cortioolous, o n bush at roodside, open pl .. ce, 
1\ .A. Spklmtulll 34 1, 17 Ju l)" 200.3. 

COMM ENTS-The absence of vegetative propagules, coronate apot hecia, a brown 
to dark-brown un del"$urfao.:e, a medulla with norslictic add (K-t yellow-



Fig. I . Bulbtllltri:o:vimim (hok)IYJI .. ). 
Fig. 2. Jlulhol llfi.l.· vialim (deloit ofhototn>{'). 

1:~. 3. B111bot/•rix sl!broron/1111 (the com)Jh:t .. holot)' pt."). 
Bars S nmt. 
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intense oronge or oronge~red), l :arge ( 12.0- 17.5 x 7.5- 10.0 !Jill) ascospores :and 
wide (1-'1 mm ) lobes differentiat e Htdlmthrix viilfica from related species. 

' Jhc $tudicd spcdmens were at lin;t identified a.; !Julbolllrix subcorO/Wi rl 
(MiiU. Arg.) !!ale, since all available keys and descriptions ~uribute this name 
to ai\Y Bulbothrix material having a brown undasurfacc, large (7-20 x 5- 10 
f!ITI) ascosporcs, and lobes 0.5- 3.0 mm wide (Hale 1976, Fleig 1985, Mar.:elli 
1993, Ribeiro 1998. Eliasaro 200 1). 

I lowever, R .~ 11/)(:oroualtl was originally di.·sc ribcd ]Parmeliti w bcarotlatil] 
as having sma ll (~:a. 5 fllll long), broadly ellipsoid to subglobose ascospores 
(Miilll!r 1887). Analysis of the holotypl! (G!, fiG. 2) shows that it has a shiny 
black underside .and lobes just 0.5- 1.0 mm wide. Fu rt hcnnore, the ascospores 
were found to measure actu:allr 5.0-7.5 x 4.0-5.5 1-flll, wit h an episporium ca. 
0.5 I-fill (Benatti, pcrs. comm.). 

Therefore, it is highly possible that the specimens cited in the li t cro.~turc listed 
above as Bufhathrix subconmaf(l belong, in fact, to 8. viatict•. 

' !his spe.:i es is relative\}' wmmon along roadsides in the studied area; 
therefore the sped fi.: epit het viatka (:growing along road.;, fide Stearn 1992) 
wa~ chosen. 
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Abstract Gmplrinpsis issho-..·n IU he an older. wrli,l llllll1<' ft~r the n.'C('Illl f intrtM.lnCL'<I 
genul Vitlwdm/oJIIOrium. 'I he: Ill:\'>' 11011111: Clmlowormm 1mrdrolt• is iutrOOuclxi aud 
the nc.'w combinat iou~ /."u.<Kiadhmr britanniwm {• Clmh.<porimn brit111micum) and 
1; f1S<1tnmicvla (• &·wj1Qdumf•)tunmi(lll<l, <.1mlo>J"'I1<Uin f'$ammicQ/<1) a r~ proposed. 
The fungu~ l'l'rf'CS{"nted b)· the invalid n.amc Clmlo.cp.-.rimn illdiJ;"ftra.! is descrihed 
and iltustraletl. D~ to iosuffi<i<' Ol material, ho~<.~l't'r, iu gcncri.: affinity coukl not be 
f~\'('(1 . 

Key wunb anamorph~ . dadmporiunJ·IiJ;c 

Introduction 

Uased on a new phylogenetic and morphologica l circumscription of the 
heterogeneous genus Clado5porium Link (David 1997, Ur:aun et at 2003. 
Schubert ct al. 2007b), attempts to rcdcscribc and reassess the numerous 
sp~c i~s previously assignl'd to this genus (D ugan et a!. 2001) have re.:cntl)' 
b~l!n mad~ (Br.lUn & Schuber t 2007, Hcuch~rt d a!. 2005, Schubl!rt 2005a,b; 
Schubert & Braun 2001, 2005a,b, 2007; Schubert et al. 2006, 2007a,b). In a 
recent ly published is.<:uc of 'Studies in Mycology' dedicated to .:ladosporioid 
fungi (Crous ct al. 2007b), all aspects and kindo; of hyphom)'.:ctcs previously 
assigned to Clado:;poriwn s. lat. (Crous eta!. 2007a) have been addressed using 
!'l:andardized cultures and molecular approadlt!S. ·1his volume provides an 
important basis for the preparation o( a projc.:: ted monograph of Cladmpori11m. 
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Ln the prese nt paper, the nomendnture of a recently int roduced dado~porioid 

genus is discussed and ~ome ~pedes, which arc only known from type material 
and o ther herbarium specimens, arc redcscribed and rca."~!l.:tcd. 

Materials and methods 

The collections examined were described, mounted in distilled water, using 
oil immersion (bright field and phase contr..1st), but without any staining. by 
means of stam.lan.J light mi..:ros~opy (Olympus BX SO, Hamburg. Germa ny). 
'I he collections examined arc dcpoiiitcd at the herbaria BPI, CU I~ HAL, IMI , 
I.E, PAD, PI,M IIand V•/ (abbreviations accord ing to ll olmgren et al. 1990). 

Nomenclature and taxonomy 

1. Graphiopsis- an older valid name for Dicl1ocladosporium 
Clt1Josporium chlorou f>lmlwn (= C. paeo11iae) is a common, widespread 

hyphomy.:ctc of peony. characterized by dimorphic fruiting. and causing 
distinct necrotic leaf-blotch ::.;ymptoms on li\'ing leaves, and with a second 
l)'pc of conidiophore and conidia on rotten, overwi ntered stems. Hascd on 
detailt-d re-examina tions of this fungus in "i"o and in vitro, supplt>mcnted by 
sequence data of the ITS and I.SU gene regions, Schubert cl a\. (2007a) dearly 
demonstrated that this fungus has to be excluded from Cladm:porium s. str. 
It is retained in the Davidiellace11e (Capnodiales), but forms a dade separate 
from the Davidiella Crous & U. Braun du.stcr. The placement of this fungus 
in a separate genus, 'Vidwdt~dosporium' was supported by it s phylogenetic 
position and morphological peculiari ties of the conidiophores, conidiogenous 
loci and hila. Unfortun ate!)' it was overlooked that D . .:11/Qroceplmla (• 
Perico11ia clllomceplmla). the type species of the former genus, is also the 
type specks of an older, for~otll'n ~enus, Gmpl1iopsis. Trail (1889) probabi)• 
misinterpreted the name /~ chloroaplwla s in~e he assigned Scottish .::ollcctions 
on Carex spp .• /1mcus effusus and Phragmite.s m1stmlis to this species. which 
is confined to Pmm11i(/ spp. Hut peony was not listed under the hosts ci ted. 
This is. however, nomcndaturally irrelevant since Trc~.il (1889: 76) dearly cited 
Paico11i(l clllorQi."t'plm/(1 as type.> s:pl.'cil.'s of Grnpl1iop:-is. Hence, the fo llowing 
nome nclatural reassessment and corrcdion is necessary: 

Graplliopsis Trail, Scon. NaturJ iist (Perth) 10: 75. t889 

[non Graphiop$iS llainicr t907]. 
TVI•II S!'l:<;u;s: G. cMoroaplurla (F~n.) TrJil. 

• Didl(ti'Lulo>JI(H ium K Schub. , U. Braun & Crous, Stud. M~"OOI . Stl: 96.2007. 

Grapl1iopsis dlloroccplwla ( Freso:n.) Tr.ail, Scou . NaturJ iist (Po:rth ) 10: 76. 1889. 
Nmn· .,~;: On dead stems of Pat~mia oJficiualiJ, (icm\any. SadlS<:n-,\nhalt. llalk {Saollc), 

Botanical p rd,;.on , 16 Mar. 2005, K. Schub.>rl {HAL19l•ll:). lsonroi}'J~: CSS·tl 19869. 
Culluro:i::< IK~It)"l'~: CIJS 121523 - CPC lt969. 



•1\-ritQ/ria tMonx.-l'lutlll llr~n. , !kitr. M)'kol.1: 21. 18SO. 
• 1/ap/ogmphimn drt.JI"I)(~pht~lmn (Frcscn.) Grow, 11ardwicl;cj; Sci. -Gossip 21: 19S. 

1885. 
• Cla.l.ruporimn dUortJ«piU1/um (FI'C5Cn.) f..\\'. MliSOO & M.B. ll.llis. Mrool. PJp. 56: 

123. 1953. 
• l)itlwlath<pOrirun til/t'lfl)(tp/llllum ( f rt'SCTl.) K Schub. , U Uro~un & Cm11s. St11d. 

Myool. SS: 96.2007. 

Clmlospodum paroniu.: Pas~ .. in 1hfimen, l lt rb. Mrool. 0«-tt~J .. Fasc. IX, Xo. 416. li\i6. 
and in 60(. jaltr~r. (Jmt) •I: B5. 1876. 

P.:rk rmioo:llipMlJ['(Ifll Pcn"l~ & SlKc., t\ ll i Rt·.alc ht. \'l.'llC:hiS.:i. l.c n . Arti , S...r. 6, 2: 596. 1884. 

• Clfltlosporir11n j)(lrtmiat \"il t.lme<mim• anomalllt" &.Icc .. Syll. 1:ung. 1.: 3-62. 1886. 
- 1 /apltJ;~:mpllimn cllk>mupllal11rn \'lit . n>\1/ispomm Fcrrnrh. R llul. Cr~'t'l<lj!; .. l lrrhak:~: 8i5. 

191<\. 

2. Cltulosporium vi11cicola U. Braun & K. Schub .. nom. no,·. FtG. 1 

Mw:n BANK. MB 511 JOl 

• Clmlosporim" vi11me M~7~ Hoi. KOzlcm. 2J: 123. 1926, nom. illcg~ 
non C. vitu:.ac: Fairm., 19 11 . 

MATilii.J.\L IIL\MISED: I IUKGARY. :-lear BudiiJ'CSI, on ti,ing lcli\'C5 of Vinw lu:rbocrtl 
{t\p«yt~Urt"llt") in fect~C'd by l'r1Ui11itl viiiC"IIt" (DC.) l'towr .. 25 Apr. 1926, \V. MOCS".t (\V 
10216: k>clotyJX'. S('lC.:!cd hC're). RUSSI,\. S1. PC'Ir rshurg. llo!anical C'.ar(~n of !ltC' 

Ktm ~;~ roviJ.o l:micu l hl)\ilule,un 1i,ing k;r1·csof Vill(ll mitwr, 7 M:ay21107, V.A. M~l' nik 

(11AL 2069 1:). 

LHAI' ~WOTS usuall}' initiated terminally o r lah:rally, later spreading, .:overing 
large leaf segments, often more than SO% of the leaf blade, finally entire leaves 
turning necrotic, shape at,d size of the lesion:; variable, dark brown 10 pale 
grayish brown, later dingy gray to grayish white, margin indefi nite or with a 
narrow to moderately wide dark brown to blackish border or halo, somcl imcs 
with rat her diffuse discolorations. CAY.SJ' I1' UI.I amphigenous, mainly 
hypophyllous, punctiform, ~altered, dilrk brown. MYCELIUM internal, forming 
imme111ed st romatic aggregat ions, 10-80 1-1m diam., composed of swollct, 
hypha\ cells, pigmented, thick-walkd, up to 12 l-Ull c.liam. CONID IOPIIORF.S in 
sm.-e ll to moderately large fa.....: ides, loose to moderately dense, occasionally 
solitar)'• arising from substomatal stromatic hypha! aggregations, emerging 
through stomata, erect, straight, subcylim.lri cal to moder-.1\ely geniculatc­
sinuou.o:;, rarely subnodulosc. unbran ched, 15-100 x 3-7.5 .-m, at th e ''cry base 
sometimes up to 10 ..,_m wide, 0-tl(-6)-septatc, pale to mcdjum olivaccous or 
olivaccous-brown, wall 0.5- 1 ..,_m thick, one-layered, smoot h to faintly rough­
walled; conidiogcnous cells intcgr-.1tcd, terminal or iutcn:alu ry, 10-35 1-1m long; 
conidiogcnous loci distin ctly coronate, somewhat protubera nt, 1.5-2.5 ~m wide 
and ca. I .-m high. CoN ti) IA in simplc orbranchedchains, ramoconidia lacking, 
secondary ramoconidia (sensu Schubert et al. 2007b) and conidia ellipsoid­
ovoid, obovoid, fusifonn, rarely subcylindrical, (ti.S- )6-25(-33) x (3 - )4-8(-9) 
1-l'"• 0- 3(- tl)-septate, pale olivaceou:;; to o livaceous-brown, \va ll th in, ca. 0.5 f.llll, 
sometime~ di)<:tinctl y two-layered and up to I f.Lnl thick, distinctly vcrruculosc, 
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Fi g. I . CimiC~>ptniwrt>"illcirult•. 

,\ .Conidiophore fascicle. ll. Conidiophorcs. c. Cooidia, 
Scale Nr - 10 !JilL U. Braun tid. 

apex rounded in conidia formed singly, attenuated in catenate con idia, base 
ro unded, with an abrupt ly protuberan t hilum o r allcnuated. 1- 2 tJill diam .. 
occasionally with m ia ocyclic conidiogcm.-sis. 

COMMIZNTS: .i\•lorphologkull y this species resembles CltldOJ>1JOrium 
flr!Cidiicol(l 'lhiim. However, C. 1•im:iLola is undoubtedly biotrophi.:, forming 
di!::tinctleaf lesions, with fasciculate con idiophores emerging th rough stomata, 
and is no t a):sociatcd with ru."t accia. 'I he fa..;;ciclcs of conidiophorcs ari iic from 
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wd l· de,•elopcd, large st romata. ' I he .:onidia of C. viudctJ/11 agree wel l wit h 
those of Clado.(porillm llerbmwn (Pe rs.) !.ink s. str., but the con idiophores and 
the arrangemen t of the con idiogenous loci is different. 'Jhc conidi ophores in 
C. vi11dco/a arc non-nodulose, i.e., the conidiogenous loci are not confined lO 

nodulose S\\•ellings as in C. lwrbarwn . C/(ldosporimn vi11C11e Fairm. (material 
examined: on dead leaves of Vit1Cll miuor, USA, New York, L)•ndonvi lle, 6 
Ma}' 1910, C.E. Fairman, CU P- F2873(24-68}, holotype) is identical wit h 
Cladf1.(po rium macrocarpmn Preuss, i.e., the conidi ophores arc distinctly 
nodulose with conidiogenous loci confined to swcllin~. and tlu: conidia are 
r.tl hcr broad, 5.5- 11 f.lln, most I}• 8- 10 IJ.Ill. 

3. Fusicladium britat111icmu (M.R. Ellis} U. Br.IUn & K. Sch uh., com b. nO\', FrG. 2 
M\'COBANI.:, Mll5 11 J03 

• Clrulosporimn l>1iT111miwm M.n. Ellis. Mo w D .. •n~<~tiac~ous ll )'p homyc...t~~= 3211. 
1976. 

IIJ.USTitATIOSS: f:llis(l976: 327. Fig. 24~ q, Ellis & mlis (1985: Pl. 19. Fig. 190). 

M ~·n!ll. l" ' ' llX-'-\II )'O~lr. Ut.:. \\'"u~ . P1.;cc· r -Facdu ll.slolc.on n)ltcn wood ofQu.:rru$~p. 

(Fa~llc<-'IU}, 13 Mar l lfl),(ol~lor unkntwm (tM I 175936: holnlrJ'¢). 

CoLO N I ES on rotten wood, druse, dark to blackish brown, villose. MYCELIUM 

usually immersed; hyphae sparingly brJnchcd, 1- 3 J.un wide, septate, brown, 
\\'ilh solitary or aggregated swollen hyphal.:e\ls, 3- 10 IJ.Ill diam., subglobose, 
brown, wall up 10 I 1-1m !hick, but genuine stromala lacking. CoN JI>IO I' IIOIH CS 

solitar)' to looscl}' aggregated, arising from immersed hyphae or swollen 
h)'phal cells, en:..:t, straight, subcylindrical to fh:xuous, sinuous, rorcly slightly 
gen i..:ulate, unbran.:hcd, S0- 350 x 3- 6(- 8) IJ.m, pluriseptatc th roughout, 
medium to dark brO\\'n, tip some\'Jhat paler, wa ll slight!}' thi.:kcned, up to I 
f.l lll wide, smooth ; con idiogenous cells integrnted , terminal, 10- 30 1-1m long: 
conidiogcnoLL~ loci inconspicuous to subconspicuous by be ing subdcnticulate, 
ape.'< truncate to somewhat .:onvex, 1-2.5 ~m diam., unthickcncd or ulmost 
so, but somewhat darkened-refrac tive. CONIDIA in simple or bronchcd chai ns, 
(9-) 12- 20 x (•1- )5-8 ~m . primary conidia ohovoid, apex rounded, ba."'c short 
obconically truncate, se.:ondary conidia ellipsoid·ovoid, fusiform, both ends 
attenuated, tips (hila) truncate, pale brown to medium brown, wall thin, 0.5- 1 
f.llll wide, smooth, hila (1 - ) 1.5-2.5(-3) f.IIU diam., unthkkcncd o r almost so, 
but often somewhat da rkencd· rcfractiw. 

COM M"NTS: Due to !he no1H::o ronate structure of lhe conidiogenous 
loci und conidial hil a, this species has to be excluded from CllldO.(/JOrium s. 
str. The subdcnticulatc, unth ickencd, but somewhat darkcned-rerractive loci 
and hila agree we ll wit h those of Fl1sidt1diwn Bonord. (Schubert et al. 2003). 
Without cult ures and molecular sequence analyses, it is rather difficu lt to 
di!::tinguish frL(icladiwn anamorphs ]Venturiaceaej from species of the genu:<: 
<:lad(Jphialoplwm Borelli (llerpolric/relfaccae ] (Crous ct a\. 2007c). ll owcvcr. 



212 ... Braun. Crous&Schu~rt 

l:ig. 2. f usidmlium brilmmirum. 
;\ . Hyphae. B. Swollen h)'Phal cells. C. Conidiotll)l)res. D. Conidia. 

S.:uk OOr • 10 .. 111. U. Br-Jun d.d. 

based on I he structure of the rat her coarse, long and wide conidiophores, this 
spedc:s has been placed in fu$idadiwn. 

'1. Ftl sicladium psammicola (Sacc.) U. 13rJ un & K. Sdmb., com h. nov. 1:w . 3 
MvcoBANK. MB 51 130-1 

• 1!.\mporimn psammirola Sacc., in SaCGirdo &Trotter, ,\nn. Mycol. II : 420. 1913. 
• Cl.u/u>tiQtium p,;umnic<JJ11 (Sac.:.) ,\iorgan-Jones & W.B. Kendr., Ganad. J. Bot 50(9): 

18 17.1972. 
I LLUST~ATtON: Mo.:gan-Joncs & Kcndri'k ( 1972: 1!118, Fig. 1). 
MJt.Tilttl "''- JlX,.. MISIIU: IJ BVA. Ra~ Carr.u:, Mallna S)'r tc, o n dead lea\~ of P$amma 

mcmni11 (• Amm~.>pllilll fllt"llflria] (PuuU11.- ), 18 May 19 13, A. Troller (PAD: 
holuty~). 
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CO LONIES on dead leaves, punctiform to subefFuse, dark brown to bla.:kish, 
scattered to dense. Mvt:t-:1.1 UM immer:;ed, occasionally partly supe rficial, 
branched, septate, subhyaline to brown, 2-5 j.tm wide, forming irregularly 
radiating strands and aggregations of sh•ollen hypha! cells, 3-9 IJffi wide, 
brown, waH some\vhat thi.:kened, septate, usua11y constricted at the septa, ofien 
confluent, forming irregular platrs or stromata, up to 50 jlffi diam., immersed 
to erumpent. CoNm to t•Ho tn:.•• solitary, in loose groups or loose to dense 
fasc ick~. arising from hyphal aggregat ions or :;tromata, erect, subcylindrical­
conical, unbr . .mched, 5-35 x 3-6 jltn (according to the original description up 
to 70 jlm long), aseptate or septate, pale brown, wall thin to slightly thi.:kened, 
smooth to f<li ntly rough-walled; .:onidiogenous cells integrated, terminal or 
conidiophorcs reduced to .:onidioge nou.,..cells,often with a single .:onidiogenous 
locus, !'lomctimcs with sympodial proliferation and several loci, 1.5- 2 jlm 
diam. , truncate to slightly conwx, unthickcncd, but oft ... n distinctly darhn ... d 
(pigmented). CONIDIA solitary, occasionally in short ..:hains, ellipsoid-ovoid, 
fusiform, short suhcylindrical, 10 - 25 x 4- 7 ..- m, 0- 3-scplatc I rarely \\'ith up to 

Fig. 3. Fu..<idwlium p~w11miccl10. 
1\ . lt)'J'hac. hr phal uwcgarion< ami $lrMKis. 

n. Fas.:icul.itt' conidioph~. C Conidiog.:'nou~ u lls. D. C'.onidia. 
Scalebar 101-'nl· U. llraun;/tf. 
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5 septa, ac..:ording to Morgan· Jones & Kendrick (1972)1, pa le to medium brown 
o r o livaceous· brown, wall thin to slight!}' thickened, ~>mooth or almost so to 
fai nt!)• rough· walled, apex obtuse or somewhat attenuated. rarely subtruncatc. 
base attenuated, wit h a truncate hilum, 1.5-2 IJ.ffi diam., unthio:kened, but otlcn 
distinctly darkened. 

CoMMl!NTS: On a.::cou nt o f clear differen.::cs between this species and 
the basi.: features of the genus Exosporium Link, ~'lorgan. Jones & Kendrick 
(1972) reallocated E. p.~ammicola to C/(ldo~porium s. lat. llowever, due to 
the non-coronate conidiogenous loci <~nd co ni dial hila, this species has to be 
excluded from CladuSJ}()rium s. str. 'Ote pR-sence of :mbdcnticulate, trun ... -ate, 
unthi.::kened, but darkened· rcfractive scars suggests this spc.:ies should be 
as.,.igned to H1sicladium (Schubert et al. 2003), an as$ignment supported by 
the structure of the radiating hypha! strands and stromatic plates as well a.'l 

the broad conidia, nwstly formed singly. Cllldophicdoplwm is morphologkally 
similar, but without cult ures and molecular se<JUence analyses it is diflicult to 
distinguish the two genera. Howcvcr,charactcristically radiat ing hypha] strand;; 
and stromatic plates arc usually no t form ed in the latter genus, and the conidia 
arc usually more slender and formed in long acropetal chains. 

5. Cladosporiruu ir~ tligofcrac Sa.wada, 
Sp\.-.:ial l'uhl. Cull. Agric. Nat I. ·ntiwan Univ. 8: 196. 1959, nom. inv;tl. Fu;. 4 

- ftl.~idaJiumld..dotlh i alo t•ho r-<~ · t ikt.-

l uusT~-noN : Sa wOO a ( 1959: 1'1. ) . Figs S 9). 

M,\"rb lllo\L U"MIS"t:l): TAIWAN. l11t1>1'. ' t'A II't: l , Tai1wi, ou rJ~arJ S\~ 111~ of fmh~'Ofn-4t 
ti11ctnria(Fahacea.:). 18 ,\ug. 1909, 1\. Sal\•ad<t {RP I-12:72..10: trpc): Tai\-lan, 18 Aug. 1942:. 
K. Sal>'ada (PPM!i :autht.-ntic nlllt~ria t) . 

Coi.ONI I:iS on dead stems, without any lesions (probably saprobic). punctiform. 
scath:ro:d or efruso:, brown to blackish, somewhat vdvdy. MYC ELIUM internal. 
forming one· to rarely muhi · laycred hypha! strnnds, composed of more or 
less globular, often somewhat inflated, 1- 11 1-.un diam., smoot h, thi.:k· , .. 'UIIcd, 
olivaceous.brown a ils, giving rai~ to conidiophorcs, but typical stromat:l 
lacking, addit ional hyphae smooth , 2-3 !Jffi wide, paler. CoN mt oP IIOHP.S 
solitary or in smaU loose groups, arising from swollen hypha! cells or hypha! 
st1.uub, creel, stf'"<~ight to somewhat cur"ed, occasionally somewhat geniculate· 
sinuous, unbranched or rarely branched, I S- 1 00(- I 16) x 3- 4.5( - S) ._. m, septate, 
)'CIIowish olivaccous·brown, wall smooth , slightly thickened; conidioge nous 
cel ls integrated, terminal or intercalary, 7-20 ~m long, sympodial, with a 
single or few conidiogenous lo..:i, trun..:atc to sligh tly convex, 1- 2 f.Llll wide, 
barely thickened, but somewhat darkcned· refr-Jctivc. CoN I DIA in bmnched 
chains, subglobose, cllipsoid·ovoid, cylindrical, straight, 1- 26 x J - 5(- 7) f.lm, 
0- 3·scptatc, not to somewhat constricted at the septa, pale olivaccous, wall 
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Fig.-t.Citl<k~>JMiumimliJ:,'Ojrrolc, 
A. ConidiopiiOrt$ arising from swoUtn hnlhal cdls. 

IJ , Conidia. C. Conidia (germination, wi th miwxydk conidi~n\'$iS). 

S.:iikbar - IOfUII.U.IJr.tundrl. 

thin to slightly thickened, smoot h, apex rounded to attenuated, base usually 
short ohconically truncate, hila truncate, 1-2 J.lffi diam., barely thickened, but 
somewhat darkcncd-rc(racti'•c. ll.ticrocydi.:: conidiogcncs:is observed. 

Co~o~MHNT: Clado~porium indigofeme is an invalid name, published without 
a Latin description. lht- type material examined is rather sparse, but some 
conidiophores and conidia, morphologi..:n lly agreeing wit h the (eaturcs o( 

1-'mic/adium and Cladop/lialopl10ra, has been (ound. Jlowever, the material 
examined i~ in too poor a condition (or a fi nal treat ment and validation, whi;;:h 
should be based on ;;ultur.1l charac teristics and supported by molecular DNA 
sequence ;malyses. 
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Polypores new to lsrael-1: 
Genera Ceriporiopsis, Postia and Skeletocutis 
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J/,trll. of 1/rr Sysknwtics mul Geogmplry uf Frmgi, Krmruruv Bo/,rrric"/ fr~Stitu/;: 
Rrmilm Acutlmry of&i<'IIUS, Prof f>oJ1f.IVa 2, St. Pe/(•rsblll):. 197376. Rmsi11 
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Tim:s/rc/r,mki~hr 2. Kiev OUHJJ, Ukmim: 

Ah~lr;~c t - Ccriporinp.<i.< l:.altU!n~. lh<tin rat~dtf.fl, P. n•/,.~a.;sja, and Sk.:ktnc: .. ti.l 
~mrmlit/11 are described and dteir microslructural features a!\" illustrated according 
tn new olatrrial cnll c-ctN1 in oortkc!ro br.a~li fnre.~u . Th~ir d i$ trihutiol'l, habitat, and 
tuxonomic relationship) with other ~llCCio.$ r.~ rc UiM:u»~o.-d . 

Key ~<'urds - Mc4i tc rrr.~ncan , r.~ nnur.~ltinUcr fungi. Jiwrsity. tuono my 

Introduction 

Thii' paper is the fi rst in a seri es devoted to the study of rare pOI)•pores in or new 
to Israel und contains inform;ttion on four species from thegencro~ Ceriporiop!ii.~ 

L>omar'lski, Postia 1:r. , and Skelctocutis Kotl. et l'ouzar. 'lhcse genera comprise 
a lot of annual non-stipitatc pol)•porcs that have long been attrihut ed to the 
large genus Tyromyces 1 ~ Karst. 'Jhe taxonomy of this unclear genus is rather 
complicated, and ... .. its analysis requires much more detailed knowledge of the 
tropical species" (Corner 1989). In currently acceph:d taxonomy, thl' generic 
delimitation is based main!)' on the presence of liber hyphae in Shdc!tocutis, 
whi le fibcrlcs..-. l'o!ltia and Ceriporiop.<is arc distinguishahle on the ba.-. is of 
basidiospore, baJ>idium and h)•pha\ morphology a.-. well us the type of ro t 
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produced, with brown rot ..:hara.;::terist ic only to Posria within the group. 'I he 
rest of Tyromyce.( remains an as.,.embhJ.gc of subd imit ic, white rot·producing, 
S(.~s i lc polyporcs. related to Ptwu.( Fr. on the one hand, and to Plllel1ia rr. on the 
o ther (Corner 1989, Spirin & Zmitro\'ich 2003). 

Sewn Postitl species have bee n pre"iously reported for Israel by Binyamini 
( 198 1) wit hin the boundaries of the traditionally accepted genus Tyromyces, 
namely, T fragilis (Fr.) Donk, '1: jlorifMmi5 (Q uCI.) Bondartse v & Singer, 'J: 
!l tyjJ/icu!l (Pcrs.) Kot l. & Pou;~..ar, T. mtlPJ)(t (Ovcrh. & J. J.owc) Ry\'ardcn, T. 
tephroll!uws( fr. ) Donk, 'I: hibemiws(Derk. & Broome) Ry\'ardcn,and 1: lflcl eu.~ 
(fr.) Murrill. ~~tos t of these descri ptions were rc:pcated in the book "Larger 
t=ungi of Israel (Ascomy.:oti11t1 and Um:idimnycotiua) ,. (Binyamini 19M). At a 
later date, two other species- 'l'yromyces lmbametts (Peck) Murill (Binyamini 
1987) and Postit1 iuocybe (J\ . David & Malcn~on ) fUlich (Czederpih·t.ct al. 2004) 

- were added to the list of Israeli Poslia (in the modern sense of this generi..:: 
name) . Here, Pu11fi11 rmu.:itl(l and P. subc1u•.s i11 arc treated as new fo r Isr.tcl. 

' I he genus Ceriporiopsis was previously not knm,•n in Israel~ the prcscn.:e of 
Ctriporiopsis l){l l o1 1!11ae is indicated in the humid oak forests of Golan !!eights. 
Skeldowtis percaudida is widely d istributed in the West Medite rranean 
(Ryvarden & Gilbertson 1994}; its eash:rnmost locality is reported below. 

Materia l a nd methods 

Morph ologi.;a\ characteristics o f our spcdmens were 
examined by usi ng a light/dark field microscope (Carl Zeiss 
J\xiostar 1122· 100}. Measurements were taken ltsing an 
immersion objective; a total of30 spores from each speci men 
were measured In o rder to prevent a variation of spore s i7.c, 
5% of measurements were excluded from the end of each 
size variation range and arc given in paren t h(.~(.'S. Potas.;; ium 
hydroxide solution 10% (KOJI) and medicinal iodinl' were 
used fo r micros.;::opica l analyses. A map (Fig. I) showing the 
natural regions of Israel was used in order to demonstrate 
each new found species distribution. '!he material used in 
our analyses can be found in the herbarium of the lmtitutc 
of [\'olution, University of llaifa (IIAI, llai fa , Israel) . 

t:ig. 1. ,\ cccptcd abbrc"iu1ionsof nature regions 01 hracl: At• Akko Plain: ,\ Y ,\ ra\'3 Vo~tlcy: liS 
- !kit Shtan Vallty: o..;- C<l rnk'l Coas1: CG - Coast Ga ti ~t; CM - D rmel Moun!; CN - Central 
Negev: DS lk:KI Sea Area: El• l:..sJr;klon (Yia«l) Pl .. in: (i l l Gohan l ld ghl'>: (iM ( ;mx..a 

Moun I: HE - ll<'rmon Mo un!: HP - l luta Plain: JD - Jude.ln 0('S('rl: JM - Judean Mt.s.: LG - lower 
Galill'l.'; I.J ! .1)\\'l.'.r Jo rdan Valle )': NN Nnr\h('m 1\'('g<'\'; PP Philist••an JlLiin: SII Samaria: Si t 
- Sltefda: SN - South K•'S"''; Sf' - Sharon Plain; UG - UI'J~r Galilee-; UJ - t.;pJK'r Jordan VaUcy: 
WN Wcslcm Nci{C\' ( I:cinbrun-t)Oihan et al. l998). 



Ta xonomic descriptions 

Ccriporiopsis balact~ae Niemela. Nal. Canad. 11 2: •1•19 (1985). HG. 2 
• Porpom)"t.!' bnlaeua( (Niem\lU) Spirin & Zntilr., Karsttnia 13: 80 (2003). 

BASIOI OCA IU>S rcsupinalc, ann ual, soft when fresh, hard when dry (dry 
specimen), adnalc. I h MHNOPIIO tu: poroid, as a single tube layer up to 3 
mm !hick, pores ungulur, irrcgulur, 1-2 per mm, honey-yellow, wilh slightly 
dentate! dissepi ments. MARGIN narrow, mu..:edinous and somewhat lighter than 
remaining fruit body. CoNTF.XT whiti!:h and very thin (harcly observable), up 
to 0.3 mm thick. l lniiAl . .S 'I'ST F.M monomitk. II VPII AF. hyalin e, with clamps. 
thin- to slight!)' thick-walled, branched, 2-4 ~m broad (fig. 2c). C YSTIIli A or 
ot her slcrilc elements \a ..:king. BASIDIA da\'ate with a basal damp, 7-25 x 4- 5 
~m (l:ig. 2b). BASIOIOSI'ORES ell ipsoid to subglobose, smooth , hyaline and 
thin-walled, {3.'1 -)3.5-11. 9 x {1.9-)2-3.5(-3.6) ~m. no n-am)'loid (Fig. 2a). 

60 
O?o 

J:ig. 2. Gn'ip<~riiJI>Si$ bultlma.: (HAl 0 109). 
"- ba,.(idio~porr.s. b - b;uidi a. c - contextual h~'Phac. 

GF.Nf. RA t. tHS'I'RtHUTION ANn ~t AH tTAT: Ceripnriopsis lmlatmae is a rare 
species, originally described from Canada (Niemela 1985) . Nowadays, ils 
~carce distribution includes: EuROI' ~: (fi nland, France, Sweden, Russia, C:.•.cch 
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Republic, Slovakia); t\ SIA (Russian Far ~nst, Israel - l:ig. 3); also known from 
the Caribbean {Puerto Rico). 

Non :: Being a.;sociated with a white rot, C. balmnwe can be easily 
distinguished in the field due to white or cream-colored resupinate basidiocarps. 
son consistence (when fresh) and turning honey-colored on drying. Its doses! 
relative is, cvidcntl)', the East-Asian C. .:remcta (Parmasto) Ryvardcn (Vampola 
& Pou;r.ar 19 9 6 , Spirin & ZmitrO\'i~h 2003), which d iffers in ha,•ing strongly 
cordonic basidiocarps and somewhat longer spores (up to 5.4 ~Jm long 
ac.;:ording to Spi rin & Zmitrovkh 2003, up to 6 f.llll - according to Kinnunl!n 
& Nit!meHi. 2005). Tite other closely relatt!d taxon is C. consobri11a (Bres.) 
R}"•ardcn . According to Vampola (Vampola, pcrs. com. 2008), C. lmlael/at! is 
\'cry closely rel3tcd to C. .:oii$Obritw,distrihuted in the Mediterranean. YVe refer 
our material to C. btdtlel/ae, primarily based on spore shape and size (the spores 
of C. CO/Isol,riml an: somcwhut wider and subglobose). More comprehensive 
stud ies are needed for this species complex. 

SPI':CJMPK S J:.X:AM IK£:0: Cr.R.IPOR./01'$./S D.IL.Ul'N.Ui. 
ISRAEl .. <iOI.AN il f.lc:tiTS; M:bsada, miXl-d fon:st o( 

Quen:rd (a/liprh~m and Q. b.li.<..<itri, on dcckluou~ ...-ood , 
10.11.2006, lcg. Y. Ur, dtt. I.V. Zillitto'o"k h, lJ. l'urJ and V. l~ 

Malysh('\'a {IIIII 0 109): Bar'an1, main!)' Q11C"C!t.< r.alliprmn.< 
fo~st, on oak ba rk. 09.03.2007, kg. & det. I.V. ZmitrO\'ich, 
D. Tura and V. Mal}'~ ht\'a (II i\ I 0110). C.\ N,\1),\.Qu l'i.tn:c : 
l'cJsh.'-J...-Ia-Hakirlt',Strlixpltlll iJolitr, 12,08.1982, t...-s. & r.let. T. 
1\'i<.:md~ {I I, holotypc). RUSSIA. I.I!SISI:H.IU Rl!l:.: l.i~i no, 

Sr;/ix cttJmm, 03.09.1960, l ~'jl:. M.A. Bond.trtso:\·a, ..kt. \~A . 

Spirin & 1.\'. Zmilro\'ic.h (1.1': 1').120). FINI.ANI). IS MILS 
L\.PPI: Utsjoki , St•li•·. 16.03.19)/7. 1l'g. & dtl . H. Kotil'llnla 
(l l, dupl.ill l.r:) . 

CHIUI'l>II /OPS/S CR//1>1/lA. RUSSI,\ . K.I.\1(: /IATa.:A: Klp..-:h i, 
l'IJi•ulus smrwvlrms, 13.08.1960, lt-g. & r.let. E. l'~rm:ntu 

(TAA JJ599. isotypt in I.E). 

t:ig. 3. f)i~ trihulion o( (~riparlaf"i~ bafat trflc in Jsratl. 

Postia rancida (Rn:s.) M.J.I..a~n & ).(1/l\ba.rcl. M)-cutaxon 26:272 (1986). FIG. tJ 
• Pvrirr rwrd tL• Bres.. Fung. Trid<'nt. 2: 9o6 (1900). 

UASII>I OCA IU'S resupinate,soft, wit h rancid taste (fresh materia 1). IIYM t:NOI'IIO la: 

poroid, as a single tube layer up to 5 mm thick. J>o re surface white to pale cream. 
por~s angular, 3-4 per mm, with slightly dcnlah:' disscpimt>nts. C o NTEXT whill', 
prese1ll as a thin layer up to I mm thick. M ARGIN white, .:ottony and thinning 
outward.;. l-1\'I'HA I. S\'sn: M monomit ic. Tramal hyphae hyaline, damped, 
richly branched and thin ·walled , 2- 4 !Jill wide; contextual hyphae l'paringly 
branched. thin-walled and broader (up to 5 }Jill across) than oncl' in tube tr.~ma 
(fig. 4c). Cl'STIDIA not seem. BASIDIA clavalt.> with a basal damp, 15- 2 1 x 3- 7 



a 

Fi JS. •I.I-'mliaru!l(illlt( l\ ,0. 10 108). 
a b;t.o;id io5rores. b ~-~i<lia , c conl~lml\ hyphae. 

~m (l=ig.. 4b). UASII>IOSPORI'S cyl indrical, !'mooth, thin-walled, wit h oil-drop:-; 
inside (usually one large oil-drop in the middle part of the spore), 5.9-7.9 x 
( 1.9-)2-3(-3.1) ~. no n-nmyloid, acyanophi lous (Fig. 4a). 

GENERAL DISTRIBUTION AND IIAB ITAT: l 'osria mm;ida o.::..:urs m osl iy in 

coniferous forc)l \S, growi ng o n dead wood o f l'imts and Picea, and more rarclr 
in hardwood forests. Assodatcd with a brown cubical rol. I~ nmcidll is a rare 
species, its general distribut ion includes: EuRoP~ (England, Norway, haly. 
Poland); NORTH AMER ICA (USA); ASIA (Israel- Fig. 5, Ch ina). 

NoTE: J>osritt m11cida .::an be casil)•confused with o1 hcr spccics of this genus. 
'I he main reliable feature of this polyporc is the spore size. ll owever, 1~ muc:itia 
might be confu.~cd with a closel y related species Rlwdouitr pltlct!llf(l (Fr.) 
NicmeHi .:1 al. (Niemela et al. 2005). 11tc spores of the !alter are qui te simi lar 
to those of P. m ucidil, and its common bright rose color is absent in some 
collections, replaced by cream, pale-lil ac or even o.:hraccous tints. Rcnvall 
(R)'\'3rdcn & Gilhcrtson 199<1) was of the opinion that/~ mncidn .;ould he a pale 
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form o f Uhodonin plac..tuta. Funher studies are needed to clarify the identity 
of these species. In comparison lo ot her Postia species, I~ rnncida is the doses! 
relative o f Posti11trmppa (Overh. & J. Lowe) M.J. Larsen & Lombard. which also 
occurs in Israel. Both species are very simi lar, but P. mappa has slightly larger 
spores (6.5-8.5 !J.ffi long) and 1-3 pores per mm. P. mudda and P. mtiJI/111 were 
discussed by Spirin ct al. (2006) as possible members of Rhorlouia. 

St'I::CtME~S EXAMINED: l'05TI-' ll..t.WAD-'- ISRAEL. 
UPI' I.It GA I.IUlll: Oirip. Pim..s lwkp.!miJ fon-~1 . on 
.:-onifetu\1$ cone. 07.0J.l007, 1cg. & J<'l. I.V. Zmilrovkh. D. 
Turn :md V.t:. Malyshe•'ll {tt i\ t 0108). 

I'OS'fM .WAI'I'A. tSR,\I:l .. }IJIJ ilAS .\10\Jllo~I A ISS: Shaar llagaf. 
l 'ilrUS$ jl. (ort$1 , on Jrybr.tnchuof pi1K',l6.0 1.19SI , leg. & 
del. K. Rinr umini (fEI.,\). 

R 11mmNIA PLACii • ..: 'rA. HUSSt:\. N t:.<.IINV No\'<:cmou Ru:.: 
Kikm:.~okr :-.:~1. Rn~ l 'rr<'l' 1rbia, t7.re.2001. kg. & del. 
W.l\. Spirin (I I) (cr\'am-coloorcd specimen). I' INI.,\ NJ>. 
EruA- 11.\Mt: Musli!lb, t•itru~ l;ylWjffii, 27.07. t892, leg. & 
del. P.A. t.:~rsl en (I I, holOI)'(le of Plty~i.•f1()rr.J Rll~olliltu:irm.c 

f'. Kaw.). 

t:ig.S.l>istrihut i onof/tl..<tillra!lcida inlsr:~d. 

Postia subcacsia (A. Oa\id) Jiilich. Pc:rsoonia II : •124 (1982). l'l<.i. 6 
• Tynnn)"'D mbmesi11~ A. ChwM. BuU. Sex. Linn. L~-on 43: 120 (197<1) . 

BASIDIOCARI' pi leatrt to cffused-rcflexcd Pileus semicircular, ca 2 x I x 0.5 
em, ~oft in fre~h condit ion, fmgi lc when dry (Fig. 6a}. UrPF:R SU RflACF: weakly 
1.onate, minutely uneven, toment ose with small tuft·~ of hyphae (barely seen 
with naked eye), middle part bluish (dark bl ue to blackish on dr)•ing). MARGEN 

white, thinning o utwards. IIYMENOPII ORE poroid, as a single layer up to 5 mm 
thi.:k, concolorous with pore surface. Pores1 - S per mm, white-grayish, angular. 
CoNTEXT white, present as a thin ln)•er up tn 2 mm thi ck. HYPHA I. SYS'I'IiM 
monomitk. G!iNt-:RA'I'I\'t-: HYI' IIi\f. hyali ne, with damps, branched, sligh tly 
sinuo u...;, thin-wall ed to thkk-wallcd, \Yider in the context (up 10 5 ~m across; 
Pig. 6d). CYSTIDIA not seen. BASIDIA cylindrkal to lageniform, with a basal 
damp and1 sterigmata, 11- 15 X 3- 1.5!Jm (l:ig.6b). llAStDJOSPORBScylindrical 
to allanl oid, smooth, hyaline, thin -walled wi th nil -drops inside (usually two 
droplets) ,4.9-S.9 x (0.9-)1 - 1.5(-1.6) !Jm, non- or weakly amyloid; blu ish-gray 
in mass (Fig. 6c). 

GENERA l. I)ISTRIIIUTION AN I) II AIIITAT: tkcording tO OUr current knowledge 
on the species limits within the /)o!'tin ar~in-complcx, I~ Jub,aeJia is known 
a~ growing on \'arious hardwood suhslralcs from: EuROPE (England, Ireland, 



Fift-6.1'mtio$u/Ka($111(H ... I OI07). 
11 - uptk'r vic'" ofbasidioCllq lS. b - basidia, c- basidiospon-s.ll - contl' Xtual h}1Jha('. 

Norway, Czech Republic, Sweden, Germany, Swi tzerland, r:rance, Denmark, 
haly, Bdyium, Poland, UkrJinc, the Nethe rlands, Slo\•akia, Hungary, Greece, 
Russia); AS IA (Israel - Fig. 7, India, China); N OR Til AMER ICA (USA, Canada). 

NOTJ.:: rvlemhersofthc I'IMtia cm:sia-complcxha\'Can isolated position wi thin 
the genus l'ostia. All arc bluish, medium- to small-sized polypores causing a 
brown rot; the spcdes do not produce chlamydosporcs in cult ure (David 1980), 
anJ their basidiospon.>s arc fainlly amyloid. TI1c name Cymwsporus NlcGinly 
might be applied to this group ( Pieri & Rivoin: 1998) if raised to generic r:Ulk. 

' I here arc man)' dilllculties with the spcci~ li mit s in this complex. David 
(197-1. 1980) ,.,.a..; the first to split I! cm!sia sensu Jato into separate species: other 
species were added la te r by Niemela e t al. (2001) and Pieri & Rivoi rc (2005). 
Post itt subcaesia and P. 11i11i Nil·mdii & Vampola hdong to thl" narrow-spori.'d 
species within the Pt>stia t:tiL'Sia complex (spore width does not txcced I .S !J.Ill), 
wh ile E ca.!si(l (Schrad.) I~ Ka~t. s. st r. , I~ luteocaeJia (A. David) Jiilich , and 
I~ m~Jitermurtomesia M. Pieri & U. Rivoirc const itute the widc-i:porcd gr~>up 
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(spore width most ly more than 1.5 J.lm}. Postia 11ini, the closest relat ive of P. 
:;niJCat!'ia, di tTcrs b)' its smaller fruitbodi es and matted upper sur( ace; its tramal 
hyphae swel l inwards and become gelatinized in KOI I. ll owcvcr, there arc 
som e confusing East-Asian collections that do not fit well with both P. il llli and 
P. subcaesia. Recent molecular data (Yao Cl al. 2005) suggest that the taxono my 
of this group should be more compli i.."ll ted than ~urrcnt ly routld. 

SPECIME 'S 11...'\.AMINEI): I SR1\ EI~ SAMA II.I A: l{ci lwn. t>imtJ ,-- ";-:lEA 
lu•ltJ..-mi~ sod Qrlt'Hll~ mlhj•f;,ws forest, 00 unid(•ntifi«< 
jUbjlr~ tc, 19.02.2007. 1~ Y. Ur. dct. t. V. i'.mitro\iCh, D. ' JUri! 
and V. l:. Mal)'$1k•Va (HAl 0106). UPPER G,\ULr.E: Meron , 
Pi11 u3 /1(1/t/>t • ~ i.• aud Qutrcus ctlilifltinos f~t . o n .k.:iduo us 
\,'00(( , 09.0).2007, 1cg. &det. I. V. Zruitro\'ich, D. Tura and V.F. 
Ma ly~hc\"~ (II ,\ I 0107). t:RANC:E. l sil~n.: n.)!;ion (k• C~micu. 

M11/, ), 10.1968, 1cg. & dct. A. Oa\' id (H ex LY·AD 652. iSOIYt•e 
of "f"ymmyas m bca.:.<ill,). M~lll! 1\()1'111:11 : Sao nc ct l.oire. 

QJ•trr. r.J, 29.07. t965, leg. &det. A. l)a\'id ( H ex LY·AO ISO). 

l!i!(. 7, tli~ tribu tion o f P1>.<tia $1ohr-11i!$ia in hrdcl. 

Skelctocutis perca11dida (M:t l cn~on & 13c:rtault) Jean KcUer. 
Pc.: rsoonia 10: 353(1979). 

• A.1rio1 fi<IT•11Uiitlot M.ilo:.~l & lkttallll. AL'"la Pllf!OUX. Ban..i non. 8 : 35 (t9?1). 

BASII) IOCA IU• ann ual, resupinate, sprawled on wood as a thin layer, up to 1- 1.5 
mm thick, soft when frt-sh, hard wlwn dry (dry spe-cimen), peelable (Fig. 8). 
H YMBNO P HO RB po roid, as a si ngle wh itish tube layer up to 0.5 nu n th ick. Pores 
round. 3- 1 per mm, with slightly th ick dissepimcnts, pore surface white to 
cream with line pinkish tint MANGIN white, thin , hyssoid to cordonic. broadly 
sterile. Co NTF.XT very thin, cottony, wh ite-colored. ll n> II AI. svsn:M dimitic. 
GENE RATI VE ll 'z'PIIAE hyaline with clamps. bran~hcd, easily encrusted, thin ­
to thick-walled, 2- 3 f.Lill wide. SKELETAl. HYPHAE hyaline, sinuous, sparingly 
br.:u1ched and th kk-walled, 2- 5 fllll wide. CvsTmiA not seen, but (usoid 
cyst id iolcs arc present in the hymcnium. llAs m tA ovoid to cla\•alc, 15- 20 x 5-7 
flnl, with a basal damp and 4 sterigmata. BAS II >IOSI'O HP.S C)'lindrical (:-;lightl)• 
curveJ ), hyaline, smooth, thin~wallcd wit h oil Jro ps inside, (6.'1- )6.5- 8 x 2-
3(- 3. 1) fllll , non -amyloid. 

GHNHitAI. I> IS"I'It !H U'I'ION ANI"! HAHI"I'A'I': Ske/e tOCII fi~ peramJida is widely 
di:-;tr ibuted in the Mediterranean ( l)a,•i d 19R2, Vam pol:a & Forst ingcr 1993, 
ncrn icchia 2005, Pieri & Rivoirc 2007). To the best of o ur knowledge. its 
general distribution includes; EuROPE ( Italy, Fr..ance, Spa in, Portugal, Greece); 
As tA (China, israel - Fig. 9); Ar:RICA (Zimbabwe). 



Fig. s. Sl...tlt'IIKuliJ /l't'IT'#rkfillll (HAl Ul l J)d rukd Nsidiocarp 1,• ith byssoid cordoni.: margin. 

NOTE: 'Jhis species is thoroughly described by David (1982) and Niemela 
(199R). II is characterized h)' sl rongly cordo nic baJOidiocarps and relatively 
long cylindrical spores 4.9- 7.2 x 2. 2-2.8 ~oun . S. 11111tacea (J. Lowe) Jean Keller 
is anoth1.'r cordon i.: Skelt'locutis species known in the Nor thern l lcmisphcre: 
but di (rers by smal\1.' r pores and spores (Niemela 1998, Spirin 2005). An apical 
incrustalion on skcle1al hyphae occu rs at the dis..;cpiments edges in holh S. 
alufllettl and S. pen:;mdidtl; thi s feature is not reported for other S.keletowtis 
species (only gener.alive hyphae arc encrtL.;: tcd), except S. IIOm e-ultmdiae (G. 
Cunn.) P. K. Ouchanan & Ryvardcn (Ouchanan & Ryvardcn 1988), which co uld 
be closely related tv them. Taxonomy of these species is poorly worked-out. 

SPI:CJM r~S l!XAMINEO: .~J.:n.trrncrHt.\· """~''GANm""· 

ISIL\ EL. Ui'l' ilK G.\I.II.LL: Mrron. PitmJ luJq,..mis und 
Qutn:-u.• clllfiprilws forest, on coni fcro~» wood, 09.03.2007, 
leg. I.V. Zlllitro,ich, U. 'j'ura :m d V.E Mai)'Sht\'.l, det. W.A. 
Spirin (II AI 0111). SKiit.Hrocuns .ti.UTACii" . RUSSIA. 
NI ZIIS\' NO\'GO RO D Rt:G,: Ruino, Pim~> >ylwslm, 
OS.OS. l998. k-g. & dtt. \\:A. Sri rin (IJi 20.i266). 

Fig. 9. Distritxnion of Sktlt'towtis pt-mltt<ftrltJ in br-.d. 
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South Florida microfungi: a new species of Stanjehughesia 
(hyphomycetes) from Saba/ palm 

GREGORI O l>ELCADO 

gtlt'l~mln@~llllrlb.cp t// 

liMI.trb P&-K, Stwtllea:! /em Regicmul IAboraWry 
6301 N \V 5th \\'irySuili1850, J:c>rt Lmulmfnlt , FL 33309, USJ\ 

:\bslra(t- SumjdwgiJ.-sitr jloritklliis an<anL ~p. nov. is de-scribed and iUustt:ilwd from 
rnchid~ and pNiolc:s ({&ad lea\'C' of .~hal sp. in s<mthl'aStC'm Aorida, USA. The 
fungus h churactcri7.._>d b)· c~.m iJiq1hor~ r~-du;;:OO to monobla~tk, br0\'>'11, C)' lindri.:::.l, 
ampullifiJorm C)l' lagcniform, solitary or clush:•n'<l con idii'!,'I."OOus celh ;md obd:i\'•tc to 
cylindric·obcl:n-Jtc, )nll)l)(h. bn;Mn. S·9 o?useptutc curridia with d~rk bands at the kpta. 
It is con lJ>a~d ,.·ith morphologica lly similar taxa, and a synoplkallabk of il.:ct'plcd 
speciesof St;mj<lmslleslll iSJiro\'ided. 

Key word~ anamoqlhic fungi. JX~Im fungi , SfJOrill~mium 

Introduction 

During a short-tenn survey of saprophytic microfungi occurring on plant 
debris from southeastern Florida, an int('resting hyphomycctous anamorph 
was abundant ly collec ted on Sab11l palm dead leaves. 'I he fungus possesses 
conidiogenesis and conidial features that ..:!early suggest a placement wi thin 
the genus Stanjelm~l!esia Subram. (Subramanian 1992, Wu & Zh uang 2005), 
but morphologically differs: from all pre"iously kn own species:. Therefore il is 
cl~scribecl here as new. The type spcdmen and otlwr spedmen examined are 
deposited in the Herbarium of the U.S. National Fungus Collections (81'1). 

Taxonomic description 

StmrjclmgllcsiCI j loritlct1sis G. Delgado, anam. sp. nov. Figs. 1-6 
Mw:OIIAS~<: Mil5 11 31J 

A1l jn iiJl, /11 mmmor;•l1icus. hyphomy.:eles, />c:1fl'tr.:ti1-. Cot.oNIAII m S!1bstml11 m<lum /1 
ej/ioii:e, t~ism<'. Mrc&ruM 511petficit~l<', <'X loyphis ltlii'JO>i,, k/•ltlfi;:, /)(l/liol.- bl ti!IIICII<: wl 
bnoiiii<'IW, /,5 21''" lati.crompo.ciwm. Co.-.:t/1/0J'Imlv• ab.~111i11. C~I.I.ULAHc:O.'oi/11/0/; H.~Ail 
motiOIJh<ticae, tfttermh1111t:e, pltnt~ntjrot: iuttrcalart$. tylfmfrkJU, llmptdlifnrma wl 

ltlt,<'tlifimn<'S. <'ll:'t/llt, rtf//~ wl flexrt~~. crlusit<wicml~, lt~o:virl, dir.trtl•~ vtl J!,.Te)?.W'<'$, 
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lmttmtar wlmro lm mnrttl", S 9• 2 3.5JIII'. tulbMim 5 6 /tm rmu u.al aJiitrm /.5 2J•m 
Cm.(.<a c1 tr~mMiar. Co.-,;m/0/W ,\f .~ liCI>S.~IO .u:lli::.~yti;-..a. Co:.;mtA Jwloilla.•ti<AI, MJiittl ria, 

;km, llrrVJ;.l"lltl, t«lil •..-1/r ..-itr• C'tu \'tllll, olxf.,wlltl ,..,/ C"ylimfriw-uh:ltlm/11 , bl'lllllk'llt, 

(~via, S 9 1!11t.t:plala. fe..-ito:r cotl.<triCJa tuf .<.:pta, 32 •18x 6 7Ji tn, tell11/a llpk llli$ t-.-JltmdaM 
vtl /~iln> Sf'tllro lii/I', Jtttllidr bn.mtd•, rd/u/11 bt1St11is vb<or~im, St~q~ J>tlllitlc hnmtKY•c, 5 7 
x 4 451""• in hilum lt'mt<illrom /J ro:..-iter a//emlil/11. '1'111.1/0MOII P//l>.(/.~ ig.1101a. 

I\01.0"/'VI'I! UN ITt\ I) STATI\.'i. Ft ORI IM; Urow-.ard Co., l1m t ~ANO 1\c.-,cu.iln ro~chidcs 
;and petioles o( d<"ad lf.'aW.s of St•lx• l .sp .. \'.27.2007, ,·oil. G. IJd ga<lo (BI'I 878270). 

ETYMOLOGY - lalin,jlc.mde"mis, rcff.'r ri1lg to !he .Slatl' of Florida, where lht fungus "''as 

Anamorph ic fungi, hyphomy.::ctcs. Cot.ON I I-"~'i on natural ~ub~trate effuse, 
black. Mrc ntuM :-:uperfida \, compo~ed of b r.mchcd, ~cptatc, pale brown to 
brown hyphae, 1.5·2 J.tm wide, Co Ntl>IOPIIOtuo.s absent. CoNIUIOI.iENOUS 
C ELLS monoblastic, determinate, mostly iutcr..:ulary, cylindrical, arnp ulli form 
or hagcniform , erect, straight or fl exuous, th ick*wallcd, smooth, solitary or 
di~poscd in cae~pito~e du~ter~ to large cxten~ive groups, hro\\'1, to dark brown, 
5.9 x 2·3.5 ..-m, 5·6J.tm wide at th e bulbous ba.<;c, 1.5-2 !Jtn wide at the truncate 
apex. Co Nil.l tAL st::ct::SSJON schizo lytk. Co NwtA holoblastic. solitary, dry, 
aerogenous, st ruight or sligh tly curved, obduv<~ te to cylind ric-obclavute, brown, 
smooth-wall ed, 5·9 cusc pl3le, with dark bands and slightly constricted at the 
~cpta, 32· '18 x 6-7 )J ill : .-.pi cal .::cll rounded or ~ light!)• ~pathulatc , light brown: 
basal .::ell obconkal, often paler, 5· 7 x '1-4.5 ..-m. tapered to a narrow, trun.::atc 
hilum. TELEOMORPII unknown. 

O r m ! ll S I'I :C. : I .~u :-:s IJKA.\ IISKI> UNITED STATf:S. h u Mm A; llru1...-~n..l C'.o., l'u M I'ASu 

llM CII , on rn chide~ and pc li olt~ of dead lc<l\'CS of .~dxll ~p. . X1.201).1 , colt . G. Ocl~do 

{1!1'1 tu78061\). 

Discussio n 

Subram anian (1992) rca..<;~c~scd the anamorphi c genus Sp<>ride~miwn l.ink and 
introduced Stm~jelmgllesia to accommodate a group of five specie~ charactc ri~.cd 

by solitary, cuscptute conidia ami wry reduced or absent .:onidiophores 
consisting of :>imple conidiogcnous cells. Rcblo\'3. (1 999) did not accep t 
Suhram anian'~ arrangement , considering it to be ~chcmat i .:, di agnostically 
\'alu:ahlc but phylogcnetically unac.::ept:ahlc. She preferred to retai n the type 
species, StmUeltugltesi(l lwrmiscioides (Corda) Subram. in SfJoridesmium, as 
Sp. lwrmisduidt!S Corda. llowcver, additional species have been described or 
transferred to St(l/ljel111gl/i;~S ia following Subraman ian·~ con..:ept (M.::Kenzie 
1995, Mena et al. 20()1 , Wu & Zhua ng 2005). Wu & Zhuang provided an 
account of the genu~ and described four ~pede~ colle..: ted on bamboo culm~ 

and dead branches from China. They retained the specific nam e St. 1-w micu/(lta 
(Cooke) Sulm.1m . (==Sp. vermicu/(lt /1/n (Cooke) M.B. Ellis) for a specimen 
collected on ro tten wood and bark of Pagm sylwlliw L. and Quu cus sp. Hughes 



Fig. 1-6. StmljclwgJ,~i" jlmitlrMi~. fron1 hol()(n~ (BPI 87~270) . I, :H. Conidia. 1. Conidi u111 
att :.ch ~>d to a cnnidiol:'!nous cell. 5-6. Conidi<Jt..""""u~ cel l.~ on 1\<ltural ~ul)) tratc. 

~Jeb.Jn:l·-t - IO J.un;S·6 - S iull. 

(1958) previously .:onsidcred Sp. wmniculatwn and Sp . .:ae.(pitulosum (Ellis & 
Evcrh.) r-oof. B. Ellis(=St. caespitulo.Wl (Elli s & F.vcrh.) Subram.) to be S}'nonyms of 
Sp. lwrmiscioidt·s (=St. lwrmisd uidt·s). The descriptions and illus trations 
provided b}' Elli:; ( 1958, 1976) show that SfJ. vermiw llllum and Sp. lwrmi~·cioidr.s 

arc rcmarbhly similar and should be considered conspc.:ifi.: under their 
current placemen t in Staujelmglu!sia, whereas St. L·aespitrtlnm differs enough to 
be retained as a separate spcdes. Rcblova (1999) also d iscussed the \'ariatiom; 
in ..:onidiophore morphology of another spec i~s. St. larwlla (Cooke & Ellis) 
Subr.tm. (=Sp. /ort-"(1/wn Cooke & Ellis) und\!r naturJI and culture conditions, 
retaining the ]alt er name for the anamorph of Miy(l.~hiella lrirwita Rchlovi. 
Sevcra\ .::ollections having distirh:t , macronematous, multi.::elled conidiophores 
and 0- 1 prolifcralingconidiogenous cells support Rchlcw<i's opinion to main tain 
lh is anamorph in Sf!oridt·~mium (Hughes & lllman 1974, Malsushima 1975, 
Reblov:i 1999, Wu & Zhuang 2005). 

Recent ph}'logenetic studies suggc:<;t th at Sporidesmium and morphologically 
similar ge nera induding Sranjr.lmgltesia arc a polyphylet ic, art ifi cial as:.<:emblagc 
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ofunrcla tcd anamorphs.wit h a(ll liations to Dot/tideomy.:eteJand Sordariomy..:ct.~s. 

and the morphologi.:al characiCI"$ current ly used to delimit the genera arc not 
ph)'logcncticall)' significant (Shcnoy ct al. 2006). In the present case however. 
Subr.amanian's concept of Sttmjt' lmglu.>Jia is followed and considered valid 
for diagnostic purposes, until fu rther investigat ions continue refining the 
taxonomk status and. phylogcJlCtic relationships among SporideJmiwtt and 
related anamorphs (Shcnoy ct al. 2007). Accordi ngl)', Staujel1 uglt~s ia would 
currentl y comprise ten species, whose morphological features arc compared 
in Table I. 

Some Stm rjdmgltesia speck-s fit well wit h the ge neric CQnccpt of fonetia sensu 
c;oh & Hyde (1996). '1hesc au t ho~ formally expanded the original com:ept of 
Ell is (1976), based onjauetin euplwrlliae M.U. Ell is, to include species producing 
ohdavate or cylindrical, euscptate or distosc ptate conidia borne on monoblastic 
and/or polyblastic dent icu late conidiogenous cells on usually integrated and 
single coniJiophorcs, but also aggregated in synnematal conidiomata. Despite 
the morphologi..:al simi larities, Stmtjelmgltesia species can be separated from 
janetia on the basis of thei r monoblastk, non-dent iculate conidiogenous .:ells 
and lignicolous habitat (i\<fcna eta!. 200 I, Wu & 7.huang 2005). 

Stllll}dwgllt:li<l j loridt•mis is morphologically d ose to St. fri~SfJitulom and 
St. lwrmiscioides (Ellis 1958, 1976), which also haw smooth-walled, brown 
conidia with dark band.; associated \\'ith the septa. 'I hey also share sim ilarly 
shaped conidiogcnous cells that arc solit ary or disposed in .:aespitosc duster..; 
to large groups. terminally and laterall y arranged on the hyphae. I lowcvcr, 
St. cat!spitulosa has cylindrical to subfusiform, 8-20 euseptatc, larger conidia 
(65-150 x 13-17 1.un) and largcr conidiogcnous cells (12- 15 x 8- 11 Jim). 
St. lwrmi.~doidt?S is dist inguished from the new spe.:ies by it s clavate when 
)'oung. fusiform when mature, also larger conidia (65-270 x 10·17 Jim), with 
12-26:;cp ta,and largcr conidiogcnouscclls( I0-25 x 5- 11 JJm). Another species, 
St. mi11ima WP. Wu (Wu & Zhuang 2005) resemble St. Jloridensis in conidial 
length, texture, color, number of septa and the morphology of .:onidiogenous 
cel ls, but differs in having fusiform or ellipsoidal, wider conidia (8.5-10 JJ m) 
without dark bands o:~t the septa. 

Among species of /tmetifr with similar conidial morphology. f. eupl10riJim: 
(Ellis 1976) could be .::omparcd with Sl.jloridellsis, but the presence of polyblasli.: 
conidiogcnous ceiJs usually bearing 2-1 thick dentides and 3-6 septate, shorter 
conidia (18· 36 Jlln) d early separate both taxa.Janetia .:apnophila S. Hughes 
(I Jughcs 1983) is also morphologicall )• close to St.jloriden•ii!- in hav ing in fla ted. 
constantly monoblastic conidiogcmoll': cells and narrowly obdawte conidia that 
are wunded at the apex and conico- truncute at the base. However, f. cupuopltilrc 
has (7-)9- 13(-16) septate, larger conidia (80-125(- 115) x 10.8-13.5(- 16.2) 
JJm), with conspkuously darker basal cell s and up to 7 conidial cells that may 
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become conidiogenous. It also occurs intimately associated with sooty moulds, 
developing a th in , span-c, irregular network of hyphae on leaf surface~. 
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Type studies in the genus Crepidotus 

V ICTOR M. BANDA LA . S: LETICIA M O NTOYA 

viclvr.lmrul(lf<l@ir~<!C"vl.tttlu. mx&- lef ici!l. mlmfoy(/@inccu f.t!tlu. mx 

0<'{11. i#Otliv;.•rsi,lmf y Si$ /l.'tluitictr, l11stituto tl<' EcCJioghl, JtC 
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Abstract Type collcctiom oi s ill: C~ilfOlrts spec in described from C hile. Sri Lanka. 
and tht USA wert stuJitd. Microieopic ,;har<\C ttrs a~ &scribed for tach t.u:on. 
Mdcro.w:upic feature.\ llrol'iJ~-....1 in tlk' o riWnal Jial!,r~O:.'li ha1~ bc.orn .SUJll'leu ~~: nted by 
the micromorphologic \'llriation~ r10100 in ('ach SJX'Cin)('n; thCSt" compariS()nS sup1)()(1 
o ur rooc lusion thut ach of the type 5pcdnx:nsshare~ the Mi me .set oltCaturcs exhibited 
b)· a pre1iously dc~oeribcd .species and thus represents part of its \'.triation. We lherdore 
propose lha l Cupidot!lS hnms.wirkimms should be synonymisec.J wilh C. crouitim:lfl$: 
C llll~ifumm,, C C:)ljti.liN115 and C lmr~Cil/11> with C ~<J'}'lmll<ll•>; C sutmn!())()f•iWsus 
with C. Cttlolrpis: :mJ C tiUI.V'iml/$ • .. dth G. olb.cKrn..<. l>e)Cripl klll~ . illusiMiom and 

discu$sions are pro \ided. 

Key ~<.'Ord~ - C:r~pi.!mac~1~. nrw ~'11onrnu, laxonom r. ~<.'OOCI· inhabiting fung i 

Introduction 

Many recent publications have addressed old Cr~pidotus species des..:ript ions in 
an effort to uncover taxonomical!)' reliable microscopic characters. Ranges of 
variability for micromorphological features such as chcilo.:ystidia. pilcipcl lis. 
trama tissues, and basidiospores have become belter known for many taxa. 
SEM examinations of bas idiospores have also revi.'alcd important spore 
ornamentation pallt' n1S usefu l for recognizing lineages in the genus (Baaldala 
& Montoya 2000ab, lb ndala ct al. 2006, Gonou-Zagou & Dclivorias 2005, 
l lorak & Dl'Sjardin 2004, 1•cglcr & Young 1972, Senn-lrlct 1995, Scnn-lrlet & 
De Meijer 1998). A number of described Crc>JJidolm taxa still need addit ional 
document ation of anatomical patterns (especial ly microtocopical) to place them 
within the current taxonomk system of the genus. '!he morphological pal'lerns 
of variation reported for some taxa see m, however, to be associated more wit h 
morphologic plastid!)' among individual specimens than with taxonomical!)' 

'Co r~ponding authOr: V.M. BanJaLI, t ·ma.il: ' 'M:Iot.banJala@iMcol.edu.mx 
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significant supporl for species isolation. In th is paper we ..:om pare C. albt'.scem, 
C. applmwffiS, C. adolepis, and C. croeeitiuctus with six type speci mens and 
eight colk-ctiom: from Chile, the USA and Sri Lanka (Ceylon) . Reexamination 
revealed that the extrem<.>s of some macro- an d microscopic fea tures ove rlap 
within th e ran~e of th e morph ological \•ariation reported by one or another 
of these species. From this we cond udc that the six types examined do not 
represent discrete taxonomi..: entit ies but rather should be assigned to a 
previously dc:;cribed species. De~ript iom:, ill ustrations and di~ussions of each 
arc presented 

Materials and methods 

l landsc.: tions of d ried basidiomcs were mounted and examined microscopicall)' 
in 3% KOII or Congo n.•d with all measurements t01ken in KOI I. Basidiospore 
measurement nota tiQns and SEM analytic.t l met hodol~y fo llow Banda Ia et al. 
( 1999, 2006) and Bandala & Mont oya (2000a, 2001). X refers to the length x 
width of 11 basidiospore mean (for one sped men) o r range of means (for more 
than one specimen); sim ilar! )'• Q corresponds to the mean or rJ.nge of means 
of the basidiospore !.:ngth/wiUth ratio. Jlerbarium acronyms fo llow llolmgren 

"''· (1990). 

Taxonomy 

CrepidottiS brrmswickiarms (Spcg.) S :~ec., 
Syll. l:ung. 9: 11 6. 189 1. p,_,,·rss t :~t 7A·C 
na~.: i\~llric:u~ llfUIISWic.kiamu Spc.-g .. Jl.ul. Aad. !\~~<:. Cil!u. COrdoba II : 13, 1&;;7. 

IIOLO'l"YI'F.: CIIII.E. TIHRRA I>E I:UF.GO: Vo«s l~y. M11~' 1882, C. SP«n:ziui 17011 

(li'S.SJk'gazziui l·ungi l'~tli),'Qil ici :-.lo. 19). 

Onni ll. MATEII.L\L STl'DI.tiD - ARGEl\IINA. KE.II VEQUt.'l: Qw:l rihu tl, JS.\1. 1952, R . 
• ~iii,St'r" M 6•11 . Puerto Mmn~mo, IS.V. I95l, lt $iug.:r M 7J6 (hoth a\1.11.): 9.1\1. 1963, R. 
Si11grr 3365 (MICH). VEI\"'F.ZUEL,\ . MERIDA: Sof Santo Domingo. Laguna N"Sr" and 
l.ah'U1Wdc Los l'i! IO~ 3i.VI I. 1958,1ti\(G. Iktmis /J(j(J(K)(altasC. brwrs~oickianuJ). 

Macroscopic descriplion provided by Spegazz.ini {1887): 

-: .. Pll.SU$ dimidinfl•s ..• -3 x IS i11 .•. • allfiu rolrnu/atus,pmtiu s"br.-11ijormis v. CIIIIMit.s, 

;, :.-rfl'rrs l1f"tvi$$imo, ttlbo, rims.- ir~u/tlrilrrt/llt' ll(l/•il<tlo-UmttllrU1111o, t rtls5fmtulo 
pmdut'tll~ m~rgitNl inl~~ro. iuwnu tlmtllfr•.<. glnl~r, la.!viMiiiW$. pnlli.t..• md/.-,s v. 
j11l>1'1 /u/<!5'"<'115, $1/h irw.- J>luviQ ltfSrQpltaml>; 1-A ,W"U."'II ptl<'t1 rwrmlorf!S trmf~orlimculu.-, 

pnlimocrin<'. tmtiu roltmdatn acu/al<lo:, pmtia alf<'lluilfiJ tl«:rorrl'J/1~ mm c.>ll}llll'llf~ 
ttdtitrlf!ji:trruntW .• : 

Mkrosctlpic featu res rccm·cred from the holo typc: 
IJASm tOSI-'o~t:s 7-8.5 (-9.5) x (ti.S- ) 5-6.5 (-7) ~lm, X:: 7.6 x 5.7 ~lm, Q"" 

1.30, broadly ellipsoid, at ti mes r..tther subglobose. suprahilar d~pr~ss ion not or 
wea kly de\•eloped, verrucose to moder..t tely coa~ely verrucose, odtraceous to 
)•cl lowish-brown , ornamentation darke r, then orangish-brown in ma..;;~ thick-
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tZ9 C3 &9 ®P QJ cyy (f) 
a 

Plate 1. <:rtpidotuscr!'Kdlb14tlll. u . l~as idiospore.~ (Spcgow.zini 17022. holot~of Agork u.• 
bnm~wkkitmru). b. l' ikiptUis. c. Basidio.s~. d, Cht i10C)'IIidia (Sing~r 3)6:0). 

Sol l~hil r = IO,rm,exa:rth = IS jtm. 
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walled (:S O.S~m wide); under S£M the ornamentation ~onsists of d ist inct ive 
rounded or more or less t runcale, hemispheric to conical (occaliionall)• somewhal 
rod·likc) , isolale verrucae. at times two or more ve rrucae arc joined appearing 
irregular in shape or fanning short bulges. Tissues hardly revived h'ith KOI I but 
TRAMA ofboth PILEUS and IIYMENO PI IO RE consists o f tlOn·gdatinizerJ, hyali ne, 
damped hyphae. BASIDIA ,C liEILOCYSTIDIA and I'ILEII'l!LLIS not recovered. 

COMMENTS- 11w type consists of in~.:omp lcte busidiomc fr.1gmcnts in such 
poor condition that some charJctcrs appea r to be missing completely. As Singer 
(19'17, 1953) also noted, only ba..;;idiosporc and some tissue .:haracters could be 
recovered from Spcgazzini':; specimen. '!he holo typc hasidiosporcs recall the 
group of taxa dose to C. palmMwn Singer and C. aoceitincttt.~ in Crepidotu.~ 

section Splmmda llcslcr & A.! I. Sm. (sensu Scnn· lrlct 1995, Scnn· lrld & 
L>c Meijer 1998). 'lhc basidiospore data, ..:ombincd wit h lhc macroso.:opic 
features described by Spcgaz1.ini (JSS7), suggest that C. lmm.twickitt111/!i is 
con specific \vi th C. ..: roceitinau.~. a species characterized by basidiomes that arc 
distinctly )'ellow (o r yellm.,ish to o range), possess broad!)• ell ipsoid, vcrru.:ose 
basidiospor~s. clavatt' or im:gularly (due to outgrowths) davah: ..:hcilocystiilia, 
and a pildpdlis that is basically a cutis {Banda la & 1\olontoya 2000b, Pereira 
1990, Senn· lrlet & De Meijer 1998, Singer 19i3). Spccimcm from Arge ntina 
and Venezuela possessing similar microcharactcrs as C. croceiliucl /15 and 
o riginall)' referred b)' Dennis (196 1) and Si nger (1973) to C. bnmswi..:kimm$ 
have basidiosporcs and chei locystidia measuring 5.5-9(- 9.5) x 4.5-7.5(- 8) 
~lm eX = 6.5- 8.1 X S.2- 6.9J1m, Q = 1.20- 1.10) and (25- )28- SS X 4- 10(- 13) X 

(apex) 8-17( -19) j.tm rcspe..:tivdy ( Plate Jb-d). SEro.•l microgr:lphs (Plate 7a·c) 
reveal that the basidiosporcs of all samples show the shape and ornamentation 
that arc distinctive of C. croceitinctus. The similarity in microcharacters and the 
fue l that both Dennis and Singer described their spedmcns as having yellow 
pild support our hypothesis that the Sout h American collect ions represent 
a variation of C. cmc~itinctus. lllustrat iom: in Horak (1961) a11d data in l.azo 
(1971) " ... chapeau ... jaune o range ... Lames o ranges ... spores 7- 8.3 x 5 Jlm , 
spinulcus1.-s ... chcilocystidia 25- 30 x 6-9.5 ~tm, clavi formes. ve~iformes ..... also 
support this conclusion. 1l1ercforc, we assign the holotypc of C. bnmswickimws 
to C. crvceitim:tu!i and propose the following synonymy: 

Crepidotus croccitinctus l't>ck, Ann. Rep. N.Y. Stat. Mus. 39:72, 1886. 
Syn.: 1\,;arit:ll$ brut~$widia.ms Spcg., llol. Aud. ~ac. CiL'Tl. Clln loN I I: t1 3, IAA7. 

• Crt·piiiCHI.S lmomwirkimuu (Silt'g-) Scacc., Syll. Fung. 9; 116, 189 1. 

Singer & Digilio (195 1) and llorak (1979) appear to have referred coll ections 
characte rized by ellipsoid basidiosporcs and cylindric to +/· narrowly 
lagcniform chcilocystidiato C. bnmswi(kimms. 'lhesecould be bener referred to 
C lut~olus (Lambone) Sacc. or C. icteriuw: Singer (d. dcs.: riptions in Sc nn. Jrlel 
1995, Singer 1973). 



CrcpUiotu$ type studies ·- 239 

Crcpidotfls ctmciformis Pat., 
Bull. Soc. Mfcol. France 18: 113. 1902. Pl .AT I'S 2A, JA & 70 

IIOLOTIPE: GUi\UALOUI'I::. Hoisdt."' B\l~k) Ten\'J, nu !.Ute, /! V11u 31 (HI, l';ttouill;~rd 

l lcrbariumKo. •IO.;). 

Macroscopil: description provided by Patouillard { 1902): 

" .. . CIMPILUI W mT.w·pl.m, iiiC!II>T ttl " Wm /, ~1·iu/i m r in: /Nrt/J, ul/bmC ~11 Will~~~ 

tm~n:. CHAHN U, mmt, glttbrt, brtm J>tU~. lm>:c tl.- 8 12 millim. I.A ,Iti'.S lmgd. in;lgttle$, 
brrmml fiCS, J'<'IIM'In~~ ~~~ulles,'e /'lulungcxml jn:>tJIIimpoinl tf'im<!!l'liou •. : 

l\'licroscopk features recowreJ from the holo type: 
BASJDtos r o R£S 5.5- 7 x 5.5- 6.5 (- 7) ~tnl , X"' 6. 1 x 5.9 ~m, Q"" 1.03, globose 

to subglobose, some somewhat cuneate towards the apiculus, fine\)' and densely 
spi nulose to spinulose-verruculose see n under light microscope, baculate 'vhen 
obserw d under SEM, i.e. with more or less homogeneous, short or modcr-utcly 
long, rod-like or conical protuberanccs which arc apically truncate, small 
verru..:ae ..:an be also present among the baculcs; thick-walled (~ 0.5 ~m thick) , 
)'ellowish 10 ycllowi:;h-hrown. IJASIOI A and clements of h)•mcnium collapsed 
and not reco\'ercd Cmm.o <:YSTID IA no t observed, lamellae edges collapsed 
and hardly r~\•i \·.:d with KOII. Pu,EtPBLI.IS v.:ry ..:o llapsed, but apparently a 
cutis composed of hyaline (occasionally pale yellowish hyphae are int~ rm i xed), 

thin-wal led, cylindric hyphae, 5- 10 ~1m diam., with undifferentiated terminal 
clement:;; in some segments the h)•phac at times show a kind of incrusted, 
colorless, residual material. Pu.t:us T RAMA with hyaline, cylindric to 
subvcntricosc, thin -walled hypha.: 5- 20 (-30) ~tm diam. , some oleifcrous-likc 
hyphae (yellowish) present. HYMENOrH ORA L TRAMA subregular to subirregular, 
composed of .:yli ndric to subvclllricose, thin -walled, hyaline hyphae, with some 
barely punctate segme1\IS. C I .AMI' CONNECTIO N S present in all tissues. 

C OMMENTS- Ma.:roscopi..:ally, elements of the type collection re\:all small 
forms of C. (1pplmwtus. ' I he shape, texture, and color of pileus recorded 
by IJ:ltouill ard (1902) fit well with in the range of variability of this species. 
Although lleslcr & Smith {1965) also no ted the collapsed lamell ae edges in 
the holotypc, they obsnvcd few da\•ate chdlocystidia. Pegler ( 1983) reported 
d ;wate to vent ricose or ampullaceous \:heilocyst id ia in Patouillard's speci men. 
'l"hechcilocystidia in \:ombination wit h the globose, baculate (seen under SEM) 
basidiospores and pileipell is cutis bearing colorless hyphae, support considering 
thl' Doss 31 specimen a.., conspecific " <ith C. (/pplmmlm. The"' ... b run pale ... " 
pileus of C. Cl/1/t'iformis, apparently the primary charu.:tcr used by Hi..-sler & 
Smith {1965) to separate it from the C. applarmtus group is here regarded more 
as an intermediate fonn of C. applmmtw:. than represent ing an independent 
species. Previou. .. ly Singer ( 19•17) referred the r>us.~ 3 1 specimen to c. (UJIIO.~ ll.~ 

Murri ll , which, however, is distinguished from C. applmratwo by long, narr0\\'1)• 
sublageniform ch t.>i locystidia (Singt.>r 1973, Senn-Irlet & De Meijer 1998). '01c 
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PLat(' l. a· b: C.-~-pido:us npplamltus (a. Duss J I. holotrre ofC. t:w ..:ifMmk h. Smith 668S4, holotypc 
or e. C:)Siifli0511$). (. C•tpit fQI M t:alolrJ'i$ (Th .... ·aites 9Sola, !('(IOtypt' of c. gl'mntJSul•i/Q$11$). 

Sc..lk: ~r - 10 nml, cxccpt:. - S mm. 

specimen from Mexko that Singe r ( 1973) referred to C. wueifarmi.~ (Singer M 

8038, F) d iffers from the holot)'Pe and represents instead C. palmarmn (Bandala 
& MontO)'a 2004). Since the Duss 31 specimen macro· and microscopically 
fa lls witltin tlu: mng~ of variation reported for C. 11/Jplmmlus, we propose the 
followit1g synonymy: 

Crcpillotus applamdus (llcrs.) II. Kumm., Flihr. Pilzk. p. 74, 1871. 
Ba5.: i\sa.icusapplm rnt ... ' Pcu~ Ot»;. Mrcot. 1: S, 1796. 

Syn.: CtepuiQ/u$tmu:if~nmi$ P,ll ., BuU. Soc. My.:ol. FrancC" IS: 173. 1902. 

Crcpidot11s cystidiosus H~..~lc r & A.H. Sm .. 
N. Am. Sp. Cr~'l'iflows. p. 43, 1965. PLATllS 2U,JU· 1! & 71!· 1' 

IIOLOTYPE: l:SA. MICIIIGA.'\: Colooial !'o int 1 ·1:~-rd\\-oodS, 22.VIJ.J963, .-\.H. Smith 
6685·1(MICI I). 

OrllbR /> t ,~o ·rotA t. snm nm MEXICO. OAXACA: San Agu~tin, lO.VII. I%9, H. Sh11;<:r 
,\1 &113 (F). USA. MICHICA!': Cheboygan Co., Maple RivN. Univ. Michigan Bid . Stat., 
24. \1 1. 1956, 1/.11 '/ili4!r12668 (M ICII ) (!){Jlh as C. c~tidiom.!). 



Plait 3. Cr?pitluiiiS fiPJ'Immlld. a. Uasitli0$PQI't'S (DU$$ 31, holol~-pe Q( C tlmtdj<Jrmis). 

b. Cht-iiOC)~tidia. c. IM~idi(')ll;p<'tftS (Smith 6685>1, ho~~ ()( C CyJIHii(mu). 

d. CheikM:~~titlia e. IJ:.sitlio)pures (Singer M 8-1 13). 
Sclilchll r = 1011n1. 



212 ••. & ndal.l & Montoya 

Ma.:ros.:opic description provided by Hesler & Smith (1965): 
• ... PtLf.IJ$ 1.5-6 em bmad, susik. whi te or pal lid, hygrophar'I()U$, bt<otnitlgalut!lctous 
to bulrin ag+:, bpathul;otc, JirniJiak, Of" reniform, jtlabrous or .sli}thtly torncntrn.+:, ma~]~;in 
stfia t(' 1\o'h1.'n moist. Co:o.'TSXT th in . whitl.'. sofi: odOf mikl, taSII.' fungoid or ntild. soon 
b«omingwnR'What bitt+:r·a~trin!(flll. L,.,..., .. u,.cdoJ+:,mcJium broad, whit~ . lk-.:uming 

dull day color, edges fimbria!(' ... ~ 

Microscopi.: features rc.:overed from the holo typc: 
HASmtoSPO RE.S 5-6.5 (-7) x 5-6.5 (-7) ~m, X= 6.0 x S.S ~m . Q = 1.02, 

globose to subglobose, spin ulose to spinulose-verruculose seen under light 
microscope, baculatc when observed under SF.;\'1, i.e. with more or Jc.s..>: 

homoge neous, conical or rod· like, apically truncate protuberances, 01 lso 
sma ll verrucae can be present among the baculcs; thick-walled (::: 0.5 ~m 
thick), yellowish tO )'CIIOwish-hrown. JlASII>I A (20-) 22-28 (-30) X 6-8 
(- 10) jAm. clavate, tctrasporic, at times mono- or bispori.:, hyaline, damped. 
Pt.F. UROCYS'I'IDtA abse nt; sterile bodies resembling amorphou...;: basidia or 
anomalous busidioles occasionally present, inconspicuous. Ci!EILOCYSTIDIA 
23- 10 x 5- 7 ~un, numerous, clavate, narrow!)' clavate or subdav·,lle, ol1en 
more or less narrowly utri(orm, somewhat llexuous, apex 6-9 !Jm broad, 
rounded, at times sub.:apitatc, hyalin e, thin-walled, damped. J>n,f.t l'f. !.I.IS 
a cutis composed o( mo re or less compactel)' armnged, hraline, thin -walled, 
cylindric or somewhat ventricose hyphae S-15 ~un diam., occusionally some 
segments pale yellowish ; terminal clements scar.;e, undifferent iated or at times 
more or less narro\''ly lagcniform. Ptu:us TttAMA \\ith hy'3l inc, cylindric to 
subventricosc, thin-walled hrphac,1-15 ( -20) ~m diam. , some oleiferous-likc 
hyphae (yellowish) pn::scnt.IIYM iiNOl'IIOHAL TRA M A subregular. with cylindric 
to subventricose, thin-walk·d, hyaline hyphae,4- IS ~tm dium., some oh:iferous­
like hyphae (yellowish) present. CLAMl' CONNECTIONS present in all tissues. 

CoMMf.NTS- Except for the $0-Called plcurocystidia described b)' I Jeslcr 
& Smith (1965), the l)'pc .specimen of Crepidolu.~ cystidiosus is identical to 
C. applmudtu. Macro- and microscopica lly, i\.H. Smith 66854 shows all the 
characters of C. applmw~m. i.e. size, shape and color of pileus, globose, spinulosc 
basidiosporcs that bear a haculate ornamentation pallern when observed 
under SEM, damped hyphae, and a pi leipellis cutis lacking brown in.: rusted 
pigments (cf. descripti ons in Jossc rand 1937, Senn- lrlel 1995, Gonou-Zagou 
& Ddivorias 2005). Analysis of tan!:>cntial sections reveals that the hymcnial 
elements on the lamellar face are more or less homogeneous wit h regard to 
size and shape (clavate, narrowly ..:lavate or suhcylindric). Occa..;: ional sterile 
bodies, apparently the :\O·callcd plcurocystidia, were detected (if somewhat 
ambiguously recognized) among the hymenial elements. Such struct ures, which 
possibl)' rcpn-sent abnormal basidia or basidiolcs, can hardly be interpreted 
as true cystidia and do not support recognition of A.H. Smith 66851 as an 



independent taxo n. Other materials from Oaxaca and Mi..:higan identified as 
C. cy.~tidioS- 11$ hy Singer (1973) and Jle!'ler & Smith (1965) also do not ~how 
clear evidence of sterile bodies that can be reliably interpreted as plcurocyst idia. 
The unpredictable occurrence of such structures. similarly observed by other 
authors in dHfercnt samples of Crepidotus, reduces their value for taxonomic 
purposes (Bandal::a & Molttoya 2000a, G011ou-Zagou & Dclivorias 2005, 
Sen n-lrlet 1995, Scnn-lrlet & De ,\-leijer 1998, Singer 1973). 'I he macro- and 
microscopic features exh ibi ted b)' the holotypc support placing this taxon in 
synonymy with C. aJ,plmratm; as fo llows: 

Crepidotus applmratus (Pcrs. ) P. Kunun., Fiihr. Pib.k. p. 74 , 1871. 
Bas.: •\,1;U1i<rr) 11/'Jilmrrrlrr~ Pers., Ob~. M)'col. 1: ~. 1796. 

Syn.: CupitWus~;ystidinsu$ llc.skr & ,\. II .Sm .. N. Am.Sp. Cr..pidl)lm, p. 43, 1965. 

Crcpiclotru grmuosopilosus (lkrk & Broome) Sace .. 

S)'ll. Fung. 5:8811. 1887. Pl.ATF.S 2C,4A· C &: 7CH I 
Has.: .-t,sari(rusmmuwpilu>m ll~rk. & Broome, J, Linn . Soc. Bo1. I I: 5·16, 187 1. 

LECTOTYPE: SrJ l.'\:-110\ (CEYLO~J. Peradeni)'ll , January 1896, 7/r,..uii<".S 9S•Itr (K) 
b~li:CIL'tl h~· l'il;i t 19S0). 

Macros.::apiJ; dcs.:riptian h)' Berkeley & Broome ( 1871) far the ~pec i mcn nC>. 
9S'Ia, cum ir::Mc, on dead wood Jan. 1869: 

• ... l'tL!;lJS~ ul>orbicularorr\'niforrn , r01rid)'ll abelliforrn,at lir~1 ro::s upi n~k. then r.:;llcx.:.-d, 
whit(', Striate, ar fim marked wit h rad ia ting nlllll<'<l hairs whkh gl'llduaUy acquirt a more 
or k~s fcrruginum linl and form S'-':I U~r.._...t Sjl-ob: S1't:M •·ny ~horl or quilt: ob~klc; 
GILLS 2 lines CH' nKJre broad, \'ent rk o se, pak ferruginous ... ~ 

i'\'lkroscopic fea tures recovered from the lectotype: 
M SIDJOSPORES (7- ) 8-10 x (5-) 5.5-7 ~tm, X= 9 .0 x 6.4 ~m, Q = 1.40, 

ellipsoid, some more or less. ::amygdaliform in side view, smoot h (e,•cn under 
SEM), thick -wall ed (s 0.5 ~oun th ick), yellowish-brown. llASIIl lA 17-25 (-30 ) 

x (8-) 9-10 !l ll1, davate to suhcrli ndric, tet ra.-.poric, hyaline, th in-walled. 
P LEUROCYSTIDlA absent. C III!ILOCYST IDIA 23-60 x 4-9 (- I I) ~Ull , numerous, 
narrowly utriform to narrowly sublagcniform, occ.ts iona l\y subcylindric to 
narrowly davate o r subdavate, apex rounded 3-9 ~1m wide, occasionally 
subfusiform, somewhal flexuous, embedded in gelat inous material, hyaline. 
dampless. P n .EII'f. I. I.I S a compact!)' arranged, interrupt(.-d cutis, composed of 
cylindric to subventricosc, yellowish to yellowish-brown hyphae S- IS (-20) 
~un wide, thi n- or thick-wallcc.J (< 0.5 ~1m thick), with incru:;ting pigment, 
at timl'S the i nau!<t ation~ producing d iscontinuous lines. ocGasionally some 
hyaline hyphae arc inter mixed; terminal hyphae undifferen tiated or somewhat 
attenua ted. pro~t raled or semiercct. Pt J,t:us TRAM A consisting o f hyaline, 
cylinc.lric to subvcntricosc o r short· bifurcate, thin-walleJ hyphae 3-20 )Jill 

wide, some recalling puz:t.lc-like clements, forming a compact ly armngec.l, 
gelatin ized ti;o;suc, without any distinctively refringent layer in tangent ial 
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section. H YM CNOI'HORAL TRAM A with a mediostrotum, subrcgular, <:omposcd 
of cylindric to :mbventricose, compactly arra nged, hya line, non-gclatini7.cd 
hyphae, 3-20 ~tm wide: laterostrata poorly differen tiated, gelatinized. 
composed of hyaline, thin-h•allcd, lilamentous hyphae 3-7 ~tm wide. CLAM I' 

CONNECTIONS absent. 

CoM M I': NTS- In his revision of species from Ceylon (Sri Lanka) des..::rihed 
by lkrkcley & Broome, lletch (1921) poin ted out that the t)•pe collection of 
Agtlrims grwnosopilosus, Thwaitcs 954a cum iconc, consisted of a mixture of 
specimens repn.-senting dif[ercnt species. Years later, PiiUt ( 1950) rccogtlized 
C. ~rttmo~opilo.,usas a smooth-spored species, which he lectotypified bysdc..::ting 
three specimcnll. from ' lhwaitcs 9Stl a. Pil.it identified a fourth spe.:imen beari ng 
ornamented spores wit hin this same collection as C. lnmcmus. l'egler (1986). 
who late r examined ·nn\'aites 954a and also distinguished two separate entiti es, 
rcft' rrcd the smooth -spored taxon {separated aslltwaih.-s 954u p.p.) to C. mdlttus 
(Berk. & Brooml.") Pctch and the taxon with ornamented spores ('lhwaites 951a 
p.p. cum ic.) to C. grrmro~opilo~us. '!here arc, hm.;cver, now in K two collections 
numbe red 951a, both labeled as type specimens of C. grumMopilo.~uJ. (NOTt:: 
:mother species also recorded hy Berkeley & Broome (1871) as 954 (omd 954b) 
is C ttjJicroc:imts (Bcrk & Broome) Sacc., no\ discussed here). Out' of the K 954a 
collectiom; is coded "K(M): 19551" and the ot her is coded "K(M): 12100': Our 
reexamination of both coll ections reveals that they arc indistinguishable from 
previously described species. sugg~ting that Agaricus gnmwsopilosm should 
be reduced to a synonym. This concl usion, which partly a~ret>s wi th that ofPil.it 
(1950) but opposes that of Pegler { 1986), led us to reevaluate the nomenclatural 
and taxonomic status of the material kept at K. 

Collection 951a (19551 ], unlike collect ion 951a (12100) , is accompanied 
by a color drawi ng of some of its b(U:idiomcs (Plate 2c). Tht' herbarium sheet, 
as noted by both Pil;it (1950) and Pt:gl"'r (1986), a.:companies drawings by 
Bt:rkcley showing smooth, dlipsoid basidiospores. Collection 951a (1955 I J is 
thus int erpreted as represe nt ing the specimen~ included in the proto Iogue and 
studi ed by the aforementioned autho rs. As ;:ollcction 951a (1955 1) con tains 
mixed specimens representing different species, then the macros.;:opic data 
in the diagnosis (sec above) prt-sumubly cmbra..:cd features of all spe..:imcns 
in this collection. In fact, our study revealed that the pilcipd lis of all 
basidiomcs consists of pigmented, often incrusted, thick-walled hyphae, ,,·hich 
macro~copically const itute brown fib ril s o r squamules actually observed 
on the pilcu..;; surface (when analy~cd under magnification) and mentioned 
in the origi nal description. Five of sc\•en basidiomes in this collc\.·lion 
(Plate 2.:) posst'ss smooth spores and two have ornamented spores. As observed 
by J>il.it { 1950), 1he!'c two latter basidiomcs represent a taxon with a more or les.." 
fl abelliform, plane-convex pileus, a non-striate margi n and latcra llyau ached to 
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Plate 4. a-c: Crtpidolll$ rololepis. a. Pikipcllis. b. lkasidiosporc.s. 
;;. Chdlo.:~tillia ("lhwaitn 951a, k-ctut~ of C.Jimmowpilosm). 

d-f: Cupidolro.< cmroplryllro.<. d. Pilc-ipclli&.. e Chc-ikw:rstid ia. f. nasidiosporc-s (Th\\'.l it~ 9S4a. t) . 
S.:alebar • IOJtm.ex.:tpta&d • ISfUll. 
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the substratum. However, the re maining five smoot h-spored basidiomes are 
distinct even in the dried ::tate due to the subdrcular to rounded llabel\iform 
(somewhat re-niform when immature, as seen from the hymenophorc). 
convex, striate pileus, with some more o r less dorsally attached to subslratum 
reminiscent of an dfuSC!'- rdlc..xed pileus. We founJ among these five basidiomes 
some that appear wit h those depicted in Bcrkc lcy'scolordrawingaccompanying 
the .:ollection (PI:lte 2c). From this, we condudcd that these five hasidiomes 
agree better with the protologuc (ICBN, Art. 9) than the material selec ted by 
Pegler (1986). Pil;it's earlier lco:to typification (1950) is, therefore, supported. 

1l1e miaoscopic information pro\•idedabove isbas~d on the aforement ioned 
five hasidiomcs, which we recogni7.c as representing the lectotype. This material 
was separated a$ 'lhwaites 9S'Ia (i.e. ·1hwaites 954a cum icone) inside the 
collection K (l\·1): 49551. The set of features exhibi ted by these specimens, such 
as smooth spores, gdatini:t.cd tissues, dampless h)•phae and pi lcipdlis with 
brown pigme nted hyphae (Pi~. 'la-c & 7g-h) fa ll, however, within the rJngc 
of variation recorded for C. calnlepis. We in terpret, therefore, the specimens 
as represent ing thi s species :tnd for this reason consider C. grumosopilosttS as a 
later synonym: 

CrcpidotuJ calolcpis(J!r.) P. Karst .. Bidr. Kiinn.l:inl. Nat. Folk 32: •11<1. 1879. 
Sa~.: AJ;ilrit rts tttlol.-lris Fr .. OrnrJ. K. Vet<•nsk..·A~d. I:Vrh. 30: 5. 1873. 

Syn.: Agark t'--'gnurtO!oOpilmuJ Bcrk. & Broome, J.l.inn. Soc. lklt. II : 5•16. 1871. 
• Cn:pitlolt~$grwnm0frilows (lkrk. & Broome) Sacc .. Syll. l:un1t- 5:83-1, 1887. 

"I he two specimens with o rnamented spores. i.e. C:.grumMopilnms se nsu Pegler 
or C. rrmiCtltu .~ as identified by Pilat (cf. the t)'pc st~dy of this latter below), arc 
indistinguishable from C. uut·ophyllus.111CSl' two mah:rialscxhibit the fo llowing 
r~markablc set of .:haractcrs (J!igs. 4d-f & 7i): basidiospores (5.5- )6- 7.5 x 
(5.5- )6- 7(- 7.5) ~tm, X"" 6.7 x 6.5f.lm, Q"" 1.03, globose, spinu lose (b:tculatc 
under SEM). damped hrphac, variablr davatc or subutriform chcilocystidia 
(45-) 50- 90 (-95) x 5-9 (-10) x (apex) 10-18 (-20) ~t m, and pilcipcllis with 
brown pigmented, often incrusted,thii:k-walled hyphae, (6-) 9-15 ~un wide. 
We separated these two spc..:imcns as '1h\\'aitcs 954a.l inside collection K(M): 
49551. On th e other hand, collection "lhwaites 9511-a K(M): 12'100 consists of 
a single b:t.<iidiomc that has the same fc:tturcs cited above fo r C. calolepis. "I he 
herbarium sheet is also accompanied by Berkcler d rawing." showing smooth, 
ellipsoid basidiosporcs; macroscopically, the presl'n..:c of brown fibril s on the 
pileus surfa..:c (seen under magnification) is remarkable. Relevant micros..:opic 
feat ures of this specimen arc: 

UASIO t OSI'O tH~S (7.5- )8- 10(-10.5) x 5.5-7(-7.5) ~t m, X "" 8.9 x 6.1 ..,_m, 
Q "" lAO, ellipsoid, smooth. CHHi l.OC\'S"I" II)I ,\ h)'aline, dampless, more or 
less narrowly sublagcniform, gclatini:t.ed (the lamellar edge is collapsed and 
could barely be revived in KOH). Pll.IHT'ELLJS a cutis com posed of cylindric 



to subventri.:ose, yellowish-brown hyph>~e, 5- 10 ~m wide, with or without 
incrust ing pigment. l'u.J-:us 1'\IAMA >~nd t! YMP.NO I' \'IO EIAJ. 'E' ItAMA wit h 
gelalin izcd hyphae. C: I.AMI' CO NN ECTI ONS absent. ll is not dear whelhcr this 
Iaue r m>~tcr i al together with the lectotype Wl'rt.• origina lly a single sample 
gathered by Titwaites. 

Crepidot11s maxim lis l lt:slcr & :\ . J J. Sm .. 
N. Am . Sp. Cr<'pirlollt.t, p. 100. 1965. 

HOLOTYI'E: USA. TE~l'ESSEE: Ball Camp Pib.>, 7.XI.l9)6, R.L Hnk·r mul S.A. Cli11 
9718(TENN). 

Macroscopic description provided by l leslcr & Smith (1965): 
"" ... Pu.r.u5 • I - I ~ em brf><'\1, ~si lc, .son1Cwholt imbri01 tc, d it11 idia tr , cmlCll tr o r broad!}• 
llabelliform, convex, then more or less plane, o r the mar~in .,.-;~,•y anJ the nJidportion 
more nr lc» depressed , white or whit ish, becoming tinted "lighl nchrocoous-t:M.J ff': 
coar:~cl~ ri\'u k»ot· rtticul;~tnl. innalcly libfi iiOk, d ist inctly vi~id or ul11lOS\ glulioous 
when wt•t , SC)Oil dry. 11(>\ hn~roph:mous, margin incun"C<I and C\'C:n. Cos-I"KX"I " Ehick, 
tuugh, rdlh~r EurgiJ , palliJ.LAMI:LLAI: r.1J ia1ing, whil~ a\ fi rs\, ~cuming "snuffbrown~ 
""a rgu~ hm\\'ll~ or M ilru~St'l&brOI,on~. "'"ith a purpk·hTOI•'Il tint \,ohert brui.St'd, dos.e, li n.ear, 
u:L"Itiv.:-ly 11Jn ow (up to 5 mm), ~~ rro~>-ed a11he ~nds. OOgts whitt-fi111briak. a1 limes 
gclatinous ... -

Mi.:roscopic features recovered from the ho lotype: 
UASII>tOSI'O II t:S (6-)6.5-8 x 3.5-4.5(-5) ~m . X= 7.2 x 4.1 ~Lm , Q = 1.76, 

ellipsoid to more o r less narrow!)' amn;dalifonn , somewhat depressed ada xi ally 
and then more or less narrowly rl'niform, weakly allcnuatcd tO\'o'ards the ape.'( 
but rounded, smooth (even under SEM), th ick-wa UI.'d (<0.5 ~lm wide) , yellowish 
to yell owish -hrown. HASlDIA 20- 28 x 4- 7 ~m, tetro.spork, o..:casionally hi- or 
monosporic, clavate, thin-walled, hyaline, clamped. PLF.Uito<:YST II>I A absent. 
C n t! IL.OCYS'I' II) IA (62-)73- 121(-126) x (3- )4-S ftm , numerous, sub.::ylindric, 
more or less d ongate-subdavah: or slightly broadened downwards and then 
elongate and more or less narrowly lageniform, apex rounded, (4 - )5- 8(- 9) 1-1111 
\'o' ide, ne.:k occasionally bi furcate, often somewhat sinuous towards the base, 
prominently projec ted above the hymenium level, hyaline, thin· o r slight ly 
thick-walled ( <0.5 1-1m thick), damped, sligh tly gelati nized producing a more 
or li.-ss dense, refringent layl'r on lamellae edge. Pt LEIPELLts a broad(± 300-450 
l·"n th ick) not gelat inized layer o f somewhat loosdy interwoven or entangled, 
more o r less fi lamentous hyphae, 3-S 1-1m wide, forming a cuti s or a transit inn 
beth•een a loose cutis and a loose trkhodenn, wit h a variable number of 
undifferentiated, repent or oftm erect terminal clements; most hyphae hyaline 
(some of their segments occasionally pale: yellowish), modcr.atdy sinuous, often 
curved, at times bifurcate o r wit h short lateral outgr0\\1hs, damped. thin· or 
slightly thick-walled (s 0.5 1-1m thick}, smooth o r at times some segments weakly 
punctuate (colorless). PE t. ws T ltAM A (in tangential section) differenti ated in 
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PLitt 5. Crtpidulrrs <Jlb.-Kms. a. Pileiptllis. b. Ba5idi0$p«n. 
c. Chcilocystidia (I lester & Colin W IS. holot)']IC of C nuu'i~rM). 

S.:llle bat • 10 !UU, exctpt 11 • ZO 1un. 



two layer!', o ne beneath pile ipcUis, gelatinized, refringent , variable in thkkness 
(± 200-400 !Jill thick). co mposed o f more o r b." fil amentous hyphae ( 1-) 2-
4 !J. m wide, hyaline or at times with ~ome segme nts with a dense, yellowish 
content, thin -walled, smooth or occasionally obscurely punctuate (colorless), 
flexuous, more or k-ss radially oricnkd and loosely interwoven; below that la)•er 
is a distinctive, moderotdy compact, gelatinized but not refringent stratum 
comprising most o f the pileus contex t and composed of !:o lorlc~. th in -walled, 
subeyl indric to subvcntr i co~e. simple or bifurcate hyphae, 5-1 5 (-20) ~tm 
wid~:. IIYM ENO PIIO RAL T RAMA with a mcdiostratum, subrcgular, composed of 
cylindric to subventri cose, compact ly arranged, hyaline, not gelatinized hyphae, 
4- 15 ).till wide; laterostrata refringe nt , gelatinized, composed of filamen tous, 
colorless to pale yellowish, thin-walled hrphae, 2- 4 (-5) ~1m wide, loosely and 
more or less divergent!)' arranged. CtA MI' <:ONNf.CTIO N S present in all tissues. 

C:OMMIONTS- Microscop ically Hesler & Cain 97 18 exhibits all the distinctive 
characters of C. al/Jesceus that include the moderately reniform, smo01h 
basidiosporcs, elongate cheilocystidia, damped hyphae, entangled cutis and 
gelatin ized tissues (llcsler & Smith (1965) under C. plwseuliformis lleskr & 
A. I-I. Sm., Redhead 1984, pers. obs.). ' lhe pileus !'ize ami the color change of 
gills whl!n bruised (i.e. wit h a purple-brown tint) were the main features He!'lcr 
& Smi th ( 1965) used to !'eparate C. max imuJ from C. betulae Murrill, the latter 
equated with C. albr!set:m after type study ("'e shall discus.,. C. aiiJeSCr! IIS and 
related species in a separate papn). Cer tainly the type speci men su pporting 
C. maximus possesses a somewhat large pileus, but it perhaps corresponds to the 
upper limit of pileus. !'ize in C. albeKI!IIJ. ,\llicros.copically, thc line fi brill ose pileus. 
covering fo rms a dense hrphal layer that is !'lightly thicker than that observed 
in other collec tions. Th(' pi leus si..-.c, the apparent color change o f lamellae, and 
even the th ickness of the pilcipdlis layer showed by Hesler & Cain 9i l8 seem 
to fu ll wit hin the range of variability to be l!:<pected for a single ta:<Oil rot her 
than indicate a taxonomic separotion. ' I he co lor change of th e lamellae nccdo; 
more observation before it can be considered di scrim inative. Since macro- and 
microscopicall)' the holotype fa lls within the range o f variation of C. a/beseem. 
we consider that C. maxim us is not an independent taxo n: 

Crcpitlotus (t fbcsccJIS (Mu rrill) Redhead, Sydowia 37: 255. 198•1. 
Bu.: Grup.-talmn alh.=~tt.< MurTill. :'\" .. Ani. Fl. 9: 2'..19. 19 16 .. 

Syn.: Crrpidolm muximm Hesk'r & A.tl . Sm .• X .. o\m. Sp. Ctrpi1lu1m. p. 100, 1965. 

Crepidollu tnmcatus 11etch, An n. Ro)'. Hot. G:ml. l'cr.ad. 9: 226, 19211. l't.Ans 6·; 1. 

HOLOTYPE: SRII..A:\'KA (CEYlOl\). CENTRAL fl ROVIKCE; Ktandy Dis1ric1. Pt-radcn ir<~ . 

19..XII . \9 1•1. 1: H.-ult •IJ B-I(K). 

Onuur. /loi.\T[JJo\L sn;on:D- ME.X.ICO. CIIIAPAS: along road rrom l : in~a Su~piro lo El 
Pom, <1 .\'111 .1969, R . • 'iitl)!.'i!r M 8965 (F, asC. trwiM/u..<). 
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Ma.:ros.:opic description provided by Pctch (1921): 

• ... 11 tLttJ~ ~lli Jitkul. lubed behind, broatlly cunwx, 'I )( 2.S em., p.!llid, «1\'t:r~J with a 
thin lay.-r or mailed lihri l~. ~1-'»"~!~r tumcnt~· :md ,.,.hitc at the point of utlachnt<•nt, 
uriatt: from llu: margin i.I\'Cr half thc pilcu~ when nu.>bt; GtLU no t .::rowdlod, 1'1:ry br'l><od 
(up to I em.), \'cnt ri~. pallid then hr!tWIIi$h, truocu<: behind, terminating at an 
cxccntrk, whi te, ton1entosc art<~ under the JK>inl of attachment ... •. 

Mkros.:opic features recovered fro m the holotype: 
U/\SII) IOSI'ORt;s 5.5- 6.5 X 5.5- 6.5 ~lm , X= 6.2 X 6.1 ~lm, Q = 1.02, slobose, 

spi nulos~: to spinulos~:·vc: rruculos c: (under light m i..:ros..:opc:), baculatc: 
under SEM, i.e. wit h conical or rod -like, api..::tlly truncate protuberances, 
small verrucae can be present among the haculcs; thick-walled (s 0.5 ~Ill 

thick), yellowish-brown. HAStl) tA .:lavale, tetra.,.pori.::, hyaline, damped. 
Pu;u w.ocYS"I'IDIA absen t. Cmm.OC\'S'I'tutA hardly reviwd with KO l l, the 
lamellae edge is somewhat collapsed but some da\'"J.tc: forms were observed (or 
part of their upper extremes with ro unded apex). hyaline, thitH\':l!led, damped. 
Pt t.£11 'P. I.I.IS a cuti~ comp o~ed ofhyaline,thitH.,·a ll ed hyphae 2-5(-7) ~-tm wide. 
occasionally some segments pale )'cl lowish; terminal clements undifferentiated 
o r somewhat narrowly lagcnifo rm , at times somewhat erect then recalling a 
more or kss tricho1.h:rm oid urrangcnu:nt. Pt LEUS TRAt.1A with hyali ne to 
yellowish, cylindric to subwntricose, thitHYa ll~d hyphae. 1-IYMENOf'IIORAL 

TRIIMA ~ubrcgular, with cylindric to subvent ricosc, thin-walled, hyaline hyphae. 
Clamp com1r:Ci iom present in all tissu1.~. 

CoMM£NTS- The combination offcaturcs exhibited by the holotypc, such as the 
globose, spinulose (bucula te under SEi\·1) basidiospores, davute chcilocystic.lia, 
pilcipcllis cut is with colorless hyphae and damp connections, indicates that C. 
truucatus is the same as C. applauarus. 'lhe macroscopic variat ion described by 
Pctch ( 1924) also falls within the r.1nge of variat ion reported for C. applmwtu.~ 

(Gonou-Zagou & Dclivorias 2005, llcsler & Smith 1965, Josserand 1937, 
Nordstein 1990, Pi i.Jt 1918, Senn· lrlet 1995). Singer ( 1955) fo und C. truuCliiiiS 
~im ilar to eit her C. applmmti L( or C. ur:pltrode5 sensu Singer but later (Singer 
1973: 369) treated C. tnmcatm as an autonomous species, segregati ng it from 
C. appltmatll$ based on pileus color: C. app/(IIW fiiS with a whitish pileus and 
a marginal w ne tinged argillacco us-gr..ty when fresh, no t brownish unlcs.-. in 
a~::e when dried and C. lnmcli /1/S with a brown o r pale brown pileus (although 
this detail docs not agree with I he diagnosis, ~ee above). We have reexamined 
a .:ollcct ion (rom Mexico that Singe r ( 1973) identi fied a~ C. trwiL'atu.~; Singer 
M 8965 is likewise morphologically indistinguishable from C. applmmllls, 
representing u small (orm with: 

BAStDIOSf'OR£S 5.5- 7 x (5- )5.5- 6.5 ~un, X "' 6. 1 x 5.9 ~un, Q "' 1.01. 
globose, baculate (under SEM), an d CIHHt.OC\'STmJA (15- )20- 55 x (3 - )1- 9 
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l'lalo: 6. Crt11itiQIII$11PI''(cj'~'"J. a. BasiJio~ports (l~tch •1381, hokltype of C.:. rre.,l(lllrtJ). 

b. fla~idiospon.'S. c. Chcilocy5tidia (Singer R96S). 
&alt bar • 101011. 

~m. apex 3-9(- 12) ~tm wide, numerous, davate, narrowly davate o r more or 
less narrowly utri(orm, hyali ne thin-walled, clamped (Pl ate 6b-c). 

From the above, we ~onduded that the Sri Lankan type 'ollcction o( 
C. truucrdus rcpn:sents C. apJJlmwtus and is a later synonym: 

Crepidotus applartatus (Po:n;.) P. Kumm., Filhr. Pilzk. p. 71, 1871. 
Ras.: 1\J;arkw applmY>IIU Pe~- Obs. My.:ol. 1: R, 1796. 

Syn.: CupMIHrrs tFimmiiiS l~td1 , Ann . ltoy. IJut. Gard. l'tr.od. 9: 226, 19z.l. 

As noted in lhcearlierdisc.usr.ion on C.grumosopiiMus, Pegler( 19R6) ;,;onr.idercd 
C. truucatus and C. grwnosopilo.~u.~ 10 be wnspcdfi.::. We shall discuss the 
taxonomy or Ag<~ricus uephrodes Berk. & M.A. Curtis. whi<:h Pegler (19n) 
considered synonymous to Crepidotus trunwtus, in a sc:parah.• paper devoted to 
the species related to C. crocophyllus (cf. also Ripkov;l ct 3L 2005). 
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rLue 7. a-c: Cr~pidnt!L< crt:OUitim;tu_c (a. Speg.u2ini 17022. hoiOI}'f'C! of c bnt!U"K'id.:imm.< . 
b. Sin~r 336S. c. Dennis 1760). d·f: G"r.-i•idoii'Jitpplrmrtlrtl (d. L>uss 31 , holol)'l\oe of C. t:lm.-ifurmiJ. 
e. Smith 66.'154, hoiOI)'fl" ofC cy~ridilm•t.. f. $ingcr M 84 13). g-h: Cn·pillnttt.< m lola.'pi.c (lhi,'Ailes 
954:. , ll..:tutyl~ of C. J:TIIItH)ftJf' ilmm). i : Gn!J>it/otu.~ cmt'nphyllusfl h"·aih!l954:.. 1). j·k: Cr.-pilllllitJ 
alhc:M-<!tL~ ( l l e~ l cr & Cain 97 18. hok)IYI>e o f C mtu·imlu). I. Gr .. pidnl!l$ applmuflu~ (PNch 4384, 
holo\ypc: o( C. lrm~ertlus). &11lt: bolr - I lUll, t:X,t:jll g·i - 2 jUn. 
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1\bstract - l llC 1}('\\' lichen SJ)('cics $JIQr()jJQilium isi.tiatum is dcs.:rib<'d from Papua 
Ne~>' Guine<1 and Sri l.ankll . A key to all known ~pedes of Sporopodium iJ r ro\ided, as 
wc:U :u <1 s~·nop t K: ~.<~bit of thtir S«onJilf)' d remical oompoonds. 

Key Words - & rvktlli•ll'L14', Mitllltt~UU< 

Introduction 

1he lichen family Pilucarptl~t'flt! w.ss reinstated by VCzdu (1986) to 
accommodate mainly fo liicolous species in the genera Byssoloma, Felllwuera 
and Uy.~.~olectmh1. However, J.lii:king & al. ( 199'1) and l.ikking ( 1999) suggested 
that the fami ly should be emended to inducle llctalr:chiaceae, i.e. taxa with 
characte ristic campylidioid anamorphs cen tered in the genus Spompodium. 
A rccl.'nt molecular phylogenetic analysis , based on Bayesian tree sam pling 
and maximum likelihood anal)•sis of mtSSU sequences (Andersen & Ekman 
2005), not only confi rmed this view hut showed that also Micareact'ae have to 
be submerged wit hi n fli /ocarpaceae. 

\ Vhereas the ph ylogenetic relat ionships of genera within th is large and d iverse 
dade remain unclear, inventories of tropical regions continuously )'idd new and 
undes..:ribed species, especially in the large genera Byssolom11 and Fe/1/umtlm, 
but also in the smaller gcncrn, such as Spompodium. '!he latter is dist inguished 
by the following combination of characters (LUcking 1999, Santcsson 1952, 
serusiaux 1986, Yezda 1986): finely farinose thall us, sometimes wit h verrucae; 
bnmcheJ and anastomos!!d pa raphyses; usually a single muri form spo re per 
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ascus (8 in o ne species); ..:ampylidia hood· like, made of a conid ia· producing 
cavity connected to a tiny platform which seems to be cove red under a hood· 
like lobe; and conidia non-se ptate, ellipsoid to gutt uli form ( !·septate, with the 
distal cell rounded and the proximal o ne eltipsoid-b<Killar in a single species). 
Photobiont cells are present in the cpitht>ci um and the conidiogenous laye r in 
some species. 

In hi s world-wide monograph o n foliico\ou:o:: lichens, Sante:o:...~n ( 1952) 
recognized six taxa o f SporopoJium (four species and two varieties); scverJI 
further spe..:ies have eventually bcc.>n re~ogni1.ed (Aptroot & Sipman 1993, 
Aplroot & al. 1997, Elix & al. 1995, LUcking 1999 & 2008, LUcki ng & Ka lb 
2002, LUcking & Lumbsch 200 1, LUcking & Santcsso n 2002, 0v:o::tcdal & Elix 
2007, Sant csson & LUcking 1999). Most species arc foliicolous but many can 
a l~o occur on twigs, and two species arc so far only known from bark. 

A very conspicuous species, with vc rrucose· isidiate thalli and large 
c:.unpylidia with a black lobe, is here describcJ as new to science; it is known 
from Papua New C uinea and Sri Lanka. A key to all described specie:-:: in the 
genus is presented, as \.;ell a:o:: a synopsis of the diverse secondary chemical 
compo undo; th ey produce. 

The species 

Sporopodium isidintwu SCru ~. & tfl.:ki ng sp. nov 
MrcoB.t.-.:" MB 5!t310 

Ab tlliis SJ>«irlm$ SJIU<Ujl(}flrmn 1lijf.:rl llwllo isillialu tl (tlm/'1iilfii~ uld$. 

Fi85. t-6 

THALLUS cortico lous or foliicolous, usua lly l.'ircular, c. 1.0· 1.5 em in diam. 
(largest Sl!en: c. 2.5 .:m ), hardly delimited at the margins \\•here frl!e-living 
r-.ldiate hyphae may occur and thus fo rm a whitish prothal\us, cont inuous but 
formed of scattered to aggregated tin)' patches at the margins; surface finely 
farinose, not co rticated and rather matt, pale greenish to pale grey, usually with 
a blui sh hue; verrucae always present, most probably representing genuine 
isidia, .:ylinllrica l and erect, ..:. 0.1 -0.2(-0.3) mm in height and 0.05-0.1 mm 
in diam., regularly distrihut ed m·c r the tha11us surface, albeit mo re numerous 
toward..; the ..:enter of the thallus, never branched, nor aggregated. of the same 
color as the thallus, fi lled with large, irregular oxalate crystals. J)um ·o mONT 

a species of the CMorofotWICttae, most probably ·rrctbouxio. CYA NOBACTERIA 
always present o n the thallus surface, forming loose to ..:ompact, vermicular to 
granular, bluish grey to almost turquoise blue .::e phalodia, extensivdr covering 
large parts of the thallu ... >; cyanoba.:terium a species of ScytOII i!tntl with rare 
fa lse branching, almost all trichomeli with heterocysts, densely embedded by 
hyphae. CAMPYLIDtA present on thalli no t prolluci ng apothccia, all pointing in 
the same d irection and looking like the venti lating pipes of a stea mer; made of a 



Fiss. 1·6. SI>Onl/HXIimn i1itli1>l11m. I. " 1\ ~o~ ll us with "l">lh~...::ia. 2 .. 1. "lhallus .... ·ith .:-o~mpy liJ ia . 
S. A~cmpuc\!). 6. ConiJia ami o:miJiogciiOU) '~ II~. I & S: hulotyp~; 2-'1 & 6: Papua New 
Guill<'a. (i~h alisuka. l!. ~rusiaux 13762·8 1. S.:..k b.lrs: 1· '1 - I mm: 5·6 - 10 11m. 

robu~t .. ~ode" contain ing the conidia-producing .:avity vertically connected 10 

a tin)•, laterally lai d down cupul a wh ich i~ almost complclcly covered b)• a hood­
like lobe; sode 0.4-0.5(·0.6) mm in diam. , campylidium (when mature) total 
height 0.7- 1 mm, and (see n from above) 0.5-0.8 mm fo r the largest dimension 
(width of the ..:upula); outer surface pale orange to browni~h at the socle level. 
turning into dark brown to a lm o~ t pu re black on the coveri ng lobe and the 
cupul a; inner par1s of lhc tissues. form ing the covering lobe and the cupula. 
as well as the bottom of the conidiogenous layer, 1.,.ith numerous, tin)', orange 
brown crystals that do not dissol\'c in K; ..:onidiogcnous cdls cylindrical, 20-25 
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x 1· 1.5 !Jm; conid ia 3bundantly produced, api.:ally arising one 3t a tim e, 
ell ipsoid to ~lightly clavate, usually !aeriform (the distal end rounded and the 
proximal one pointed , usually wi th an apiculus), hyali ne. non-septate, 8· 10 x 
3(·3.5) filll: conidia accumulating in a globose, pa le orange mass at the ,.mouth" 
of tho:= campylidiu m; no pho tobiont cells s.::en in the conid iOJ;Cnous laye r, nor 
in the conidi:1l mass. At>OTHE.CIA present on thall i no t producing campylidia, 
biatori nc , rounded o r :-:lightly irregular, strongly .:on:o:tricted at their base, 0.9-
1.2 mm when fu lly mature, 0.3 -0.4 mm in height; margin persisten t! )• stronJ;IY 
prominent, 0. 1·0.15(·0.2) mm th ick, whitish, or with a very pale yellowish· 
orange hue, smooth to downy, crt:nu latc and somewhat swollen, with a few 
r.Jdial fi s..,.ures; disc greyish to almost hla.::k, not or slight ly pruinose, plane. 
Exdpu\um well -developed, typically paraplcctcnchymatous in its inner parts, 
contain ing numerous, tin)', orange brown crystall' that do not dissolve in K, 90-
100 !!Ill thick under the hypolhccium, up to 140 !!Ill in latcr,d parts; hypothl.'cium 
orange to brownish, not significantly cha nging in K; hymcnium dark under the 
dissecting microscope for unknown reason, but hyaline when examined with 
!he photonic mkros.:ope,.:. 110-130 !Jm thkk; paraphyses numerous, br.1nched 
and anastomosed, c. I !Jnl thick; a.-.d davalc, of t he Sporopodium·t)•pe, 100-125 
x c. 25 !!Ill; ascosporcs single in th~: asci, strongly murifo rm , narrowly ellipsoid, 
with a d ist inct halo (easily seen in water), 91 · 118 x 19-25 !! Ill · 

C ll f:M ISTWI': 2,7-dichlorolichexanthonc (major), i'.COrin (major), pannarin 
(minor), 7-chloro-6-0- rncthylnorliclu:xanthone (minor), 2,7-dichloro-6-0 -
methylnorli.::hexanthone (minor) and 2-chlorolichexant hone (determi ned by 
H PLC an d H J>TI.C). 

Nons - Sporopodium isidiarwn is readily recogniz.cd by its vcrrucosc-isidi :lte 
thallus, and large and .::onspi.:uous .::ampylidia 3nd (when present) 3pothed3. 
Moreover the almosl black color of th1.· camp)• Iidia lob1.·s fo rms a strong contra.st 
with the white to slightly bluish thallus, and this fea ture is characteristic of the 
species. 

As summarii'.ed in T3b. 1, the secondary chemical ..:om pound~ produ.::ed in 
the ge nus a.re numerous and diverse. Spompodiwn i5idiarum is characterized by 
the production as major \:Om pound.;; of2,7-dichloro-l ichexan thone and i'.corin, 
a ..:ombination not found in any o ther sp~:.::i~:s. 

DIS'I' IIIIWTION ANI> ~GO I.OGV - Sporopodium i.~idintum il' known from two 
local ities in Papua New Guinea, in the montane forest zone (1300·2450 m). 
where it grows on living leaves in \\'ell-preserved stands. It must be qui te rare as 
- alt hough many r..1 inforestlocali ties have been studied in Sl'Vt'ral parts of the 
count ry - S. isidiatum has been detected in only two. Interestingly, it w·.:as also 
found co rticoloul' at 3 much lower elevat ion in Sri l.ank:J. 'I he species is thu." 
likely to bl' widespread in tropica l S- E Asia. 



TABLI3 1. &:condary chemical compounds produced b)' Sporopotlium species 

VUI. PlSIC AC IO nlia i\ 'ATIVT.S ANili)IIIU17.0fUaANI>.S 

..Y±~~---------LLU-LUL-l~L-1-LL 
-~5-~~----------~_j _ _l~'-'~~ _L..~' ~i _L_j_._l~' _ 

UW!k a..-id !xxx i i i i I i i i ! ! ! ! 
ae- u.-, ·ugimuu,~. ao - •wfcmiamun, au - mmwli<Kum, ci - titrimun , n- jltw~<'IIS, 

is • isitlifmmt. li • I<'I'Ti.-ttrii, lm • kprosmn , Ju • lttridum , m<l • murgilul/11111 , 
ph "' J•loylfudutris, pi "' J•ilcxorpoill.-s, xa - xtmt/JOI<'ttoun. 
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S••t:CIMli~S EXA:-IINI!.ll l'AL'VA Sliw GVINCA: Mu.bng prc;w~ S ~ide of l~mu river, 

Bm'Kii \illagc, along the road to nundi Gap. 5°44.9'S 145.14.1'1!. 13(10- 1500 m. fore.~!ed 

sloj>l.', folikolous, Nov. 1995, £.. 54!rusiau;~: 16609(LG- holotypui, F- isotypus). Eul,•rn 
I lighLlnds pro\'., Gaha\'isuka Pro\'incial PJtk, II km N of Gorok.i . 6"0 1'S 1 45--z.!;T~ 

2300-2•150 m .lillteJi)lurbt:tl mossy u10untain fore.<i l, Aug. 1992, 1:. ~.'rusiaux 13762-81 
(I.G. f) . S1t1 1--A SK.-\: Soulhern prov., Ga llo.- distr .. KamK'Ii~'.ll forest, I km N of forcs1ry 
bunga.lows, 6~ 1 5'N 80"22'£. 90 m, corticolous, M.l!dt 197S, G. ' lhllr 58) (S). 

Key to all known species of Sporopodium 

Ia 'Jhallus or rc:pro,luction oqpns dislinctly (dtrine) yd luw or orange . . . 1 

Jb 1l1a ll tL~ or reproduction organs not distinctly rcllow or or,~.ngc (c-.unpylidia and 
apothccial margins sometimes pale yel low to pin kish orange I ............... 7 

2a ' lhallus (at least para of it, mainly ncar apothccia and camprlidia), campylidia and 
aputheci11 rellow or oru nge .......... . .................................. 3 

2.1> ' Jhallus blu i ~h . :1put hc:dal margin grey to whiti!'h, cu mpylitl ia bright yd low ..... 4 

)a ' lhallus, apothc.'Cia (mainly margins) and campylidiapale to bright ora.nge; :~pol hecia l 

margin smooth . lpantropicall Sp. a 11nmticrcrmr (Zahlhr.) LUcking 

3b ' lhallus lemon grttn , li]>Othc-cia (main ly margins) and campylidia bright lemon 
yellow: apothc.-cial margin slightly crenulate .. 

. . . . . . . . . . . . . . . [t r11pical Asia, New Guinea! Sp.lucidum Apt root & Sipman 

'Ia Thallus disti nctly \'ermco~: apothc,:.:ial margin irregular ur slightly crcnulate , .. 5 

'lb Thallus smooth or h•ith scattered, indist incl, low vermcae; apoth.:cial margin smooth 
or almost so .... ... ............... . .................................. 6 

Sa Verrucae irregularly papillose, wilh a lhin l ~· pruinoS~: to pilose surface; thallus with 
usnic and i!lOusnic acid, and dichloro- and lrichlorolichexanthones .. 

. , (ncotropicall Sp. m:Tuginmcms I.Ucking & J.umbsch 

5b Verrucae regular and smooth : thallus with zcorin, together with chloro­
and dichlorolichexanthones . , . (pantropicall Sp. citrirwm (Zahlbr.) Elix & al. 

6a TI1allus smooth or with scattered , indistinct. low \"Crrucae; base of 
c:unpylidi:L wd l-dc:vd opc<l, U ~11:1ll y bro:nlcr and l :~rgcr than the 
lobe. a nd thus the most conspicuous part of the: carupylidiun1 

........ fc:astern palcotropicsl Sp.JUn-escclls (R. Sa nt .) Vczda 

6b ' lhallus smooth; base of campylidia red uced and thus thl.' lobe bc.- ing thl.' most 
consp icuous 1>:1rl of the camprlidium ... ((LmphipaciiicJ SJ1. srlbflcwcscm s l.ircking 

7a Verruc\le \llw:~}-sdistinct; thallus usually grcrish lo pale greenish grcy11rwith a blui~h 
tinge ........... ... ............... .. .. . ............ .. ................ 8 

7b Vcrn1cac absent, or scaucrcd, indist·inct or low; thallus usual!}' bluish grey . . . . . I 3 

Sa 'I hall us coarsely verrucose to isidiatc:; campylidia with a blackish hrown to pure black 
lobe; thallus with a bluish linge (tropical Asia and New Guinea] Sp. isidiatum 

Sb TI1all us li nd )' \'Crm:osc. not isidiatc: campyli~l i a with a light tu dark brown lobe: 
thallus usually without a bluish tinge .................................... 9 



9a Prothallus typically present , \''ooll ~·· of loo~lr inte rwov~n hyphae, very similar to 
that produced hy 1.(/.~ioloma ~cie.'i: apnth« ial margin "' it h tiny hairs. .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lpantropK:all Sp. fmtoniflnllm Eli:~~ & al. 
9b Prothallus not woolly; apoth ... ...:ial margin without hairs .... , ... , .... , .... , .. 10 

lOa Apothecial margin smooth or almost so, hardlr raised ... . ................ II 
JOb Apothecial margin irregular or thick, crcnul:uc, and rai~d . ........... . .. . . 12 

!Ia Apothccial disc non-pruinosc; campylidia with a distinct socle and a rather small, 

usually dark hrown lobe .. 
. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . jpantrnpicaiJ Sp. l~pri~urii Mont. 

Jib t\polll ... 'Cial disc pruinosc; campylidia without a distin.:t so.:lc and with a large. 
brownish lobe . 

. . . . (ncotmpica l and ,\ friC"J] Sp. pilomrJJoidcs (Zahlbr.) li1cking & Kalb 

12a Apoth ... ~ia 0.8- l.'lm m in diam .. di sc with spn: :•ding mas!;Cs oftorulosc hrph:•c 
................. , , ....... )New Guinea] Sp. musd(o/nl.a mblcy&SCrus. 

12b Apothocia 0.5-0.8 mm in diam .. disc smo01h .. 
. . . . . . . . . . . . . (tropical AsiaJ Sp. argi/la(cum (MU ll. Arg.) Zahlhr. 

\Ja ' lhallus C and KC 1 or.1.ngc. (containing methyl barhatate);apothcda 
unknown . . ... , \ncotropical] Sp. l~prosum 0vstcdal & Elix 

J3b Thallus C and KC -; apothccia preS~: nt or absent . . .... . ................ 14 

14a Ascosporcs 8/ascus; ca.mpylidia u nknown . , . . . ... Sp. octospormu Ll1cking 

J4b 1\scosporC$ single in the ascus; campylidia usu ally present . . 5 

15a Co nidia 1-!leptate, d istal cell rounckd and proximal cell el lipsoid-bacil lar; ca mpytidia 
with reduced sodc and a l<~rgc. Sn!)'ish lohc with a whiti~h gi'J)' pruin<~ . 

. . . . . . . . . . . . . . . . . . . . (tropi.:al Mrka j Sp. porlospluura Ukking & R. Sant. 

15b Conidia non-scpt1l.tc, ellipsoid to guttt•lifo nn; campylidia without pruina . . . . . 16 

16a Apolh(.~ia irrq~ular. with thickly p ruinosc margin ; campylidial wall parJ· 
plectenchymatous throughout; campylidia often pa le ycllo\,•ish ....... . ...... . 

. . , .. , , .. (pantropk;•IJ Sp. xtmtlrolciiCIIm (Miill. t\rg.) 7.ahlhr. 

16b Apothcd a rcgularlyroundcd;campylidial \vall in moM parts prosoplcctcnchym;atous; 
ca mpylidiausua llypak gn:y . . ................ . ................ 17 

17a i\pothccial margin prominent. pale orange to pinkish; pannarin and zcorin absent 
. . famphipaci licl Sp. margiualmu !.licking 

17h Apothecial margin nut pNminent, pale grey to whit bh . p;nwarin mt.l 'l.eorin pre>cnt . 
, ... , (pantropical] Sp. plry lloclrnris (Mont .) t\. Massa!. 
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Taxonomic studies of Alternaria from China 11. 
Three large-spored new species 

M CNG ZHANG' & T IAN- Yu Z IIANG '"' 

ZM2()(}6(i@J16.com 
1 Glf/._-gi!t~{Piwr t Prut._..::ti<JII , ll.:mm Agric~< ltuml Uni,•.:r$ily 

Zlt.•ngzl/011, I l<•mm, Clriml, ·150002 
1 Collq:t: (If JJ{am Prot<>cti,m. Slrmulong llgriwltural Uniwrsity 

7iritm, Slwmlong, C/rirw, 2710 18 

Abslract lh~~ lar~·~r-ored O('l.,. 5['('cie$ in th" {;l'llll( All<'fiUirUI: ;\. amploin.upaM" 

and A. wju.- on Jll;ants of fnbuum: and A. tribrtli on Z)'b-ophy/IMrtrr art l'tJM:>rled. 
A. nmpl•icatfM<-'il~ and 1\ . soja.: :~rc morphologiCil ll)' di~l ingu i.~h ablc from "ach other. ami 
arc also dHTn\:m from the otho:r reponed )\'('<it":~ of Alu·mari1r onl~lx/Cttle. Altunurm 
trib11lr i~ rhc fir-;1 species uf t\ltumma n:!porlcd on 7.»::PI,ylttrccac. Typ~ specimens 
are deposited in the Herbarium ofSharxlong Ag.ri,ultur.ll Uniwr$ity: I'Lmt l'.tthology 
(I ISM) P) and th~ llcrbarium or! lcnan Agricultural Uniw rsity: Fungi (I l l li\IJ F). 

Kt y Wt>rtb IOIXOilOflly, h)Tixllll~"CciC$, l<•af .~pol,; 

In th e course of a survey of milospork fun~a l pathogens of importanl weeds, 
three new taxa of Allt!maria were found on Amphicm1mca edgc:worthii, Clyc.ilre 
!>Ojfl and 'frilmlu!i terrt?$tri~ in Shandong Provin.:e and lienan Province of China. 
' I hey arc described as follow!>. 

Altcr~wria amplticarpt~cac Mcng Zhang & T Y. Zhang, sp. nov. 
Mn;uiJANK MB SI I32 1 

Cionidia solit.nla, obdm•a/11., nl1pyri,{ormia 1d uvnit/.-;1, r«la, su /Jhyali1111 vd pni/U/t 
ln·um•tll, >tpl" lwllwt'r:w• 5-.8. lt'Jll" lungit•l(/i,lllliu ..-1 ubli•l'm 1-6, ru, >trier .. , 50- 70 x 

15.5 11t''"· rmtra.fil!fonnia. .<cpttua, lly(l/i,•a. 5·1 1-10 x 2 Jwn, 

l lm.o·r Yl'l:: on l~01f _..~ or Am{lllieurJou..-<• af;:j!"vrlilii II~ nth.: 'lilian. Sl tanJiH!g 
Pro\in.:c, China. kg. M. 7Jl3ng. Jun. 2003, tfS,\UP~06JS (- Z.\ -f!J0/35. drie-d .:ultui\.'S 
on I'CA _,. fi lt~r l>afl~r). 

Leaf spots ci rcular or irregular, pa le brown in the ..:e ntralarea, wilh dark brown 
margi ns, 3- 6 mm in diameter. Colonies on PCA greyish brown, velvety, effuse. 

·cor~ponding author: 1:-mail t rl.hang l 937~'llhoo.com.cn 
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!=IGURE I ,\ /tcmorio amphi(fV"pri~'OC 

Conidia and cunidiuphure) uu I'CA t- f1lter p:.~r. (ex holuiYJ'I.', bil.rc~m) 

sporulating sparscl}'· On I'CA .,. filter paper sporu lating freely. Conidiophores 
arising singly, terminally or laterally from h)•phae. simple, straight or curved, 
smooth . wallcd, septate, pale brown, 39-78 x 6-9!..1m . Conidia obclavalc or 
obpyrifonn, base obtuse, s traight, subhyalinc tu pale brown, smoo th- walled, 
with 5- 8 IF.Jnsvcrse septa and 2- 6 longitudinal or oblique septa , .::onstrictcd at 
some main septa, 50-70 x 15-22!..1m, av. 59.5 x l9.51J.Ill- Rostra long, filiform. 
s traight, septate. h}'alin c, 51-1 -10 X 2-3~oun . 



J\ ll.:maria ~pcd~ from Chilli! (l'ar l II ) ·- 265 

Altenmria mnplli, mpaeat! is similar to A. amiae Ju rair & A. Khan and 
A. loHgiro.(tmfcl 'f: Y. 7.hang & 1\<leng 7.hang in conidium morphology. ' lhe 
main distinctions between them arc the conidium size range and shape. ' I he 
conidia of A. 'assim.- (the description of origi nal authors: 92- 332 x 28- 40(lm: 
the J escription of E.G. Simmons: the boJ y of coniJia 65-90 x 20!Jm; Simmons 
1982) arc obviously larger than those of this new fungus. 'I he .:onidia of 
A. lcmgirostmftl arc narrower (av. 17.4flm) and its .:onidium rostra arc distinctly 
longer (av. 180.StJm; Zhang ct al. 2003) than those of the present fungu.;;, 
AdJitionally, the light o;;olourcd conidia of A. arn}JIIil'llrJmetle arc \'cry helpful in 
distinguishing it from the other Ailenwria species on plant:; of f (lbace(l l!. 

Alternaria sojae Mc:ng i'.hang & T.Y. Zhang, ~'P· nuv. 
Mrcu6AN~MB S II 3 2<1 

Corrir/irl wli1an'11, mw ;, Wlt11is bi)/ltlfi~. jrmjCJT mil• vrl .:1/rJJWill.:rl, rllftllrf(ll/1 v.:r~ us 

lHUim rmgrr.iJam, lw:via, pa!lidc lm.rrw~a, ol 12 trutiJ>\:r.<il .t.epla, 2 9 lnt~J;.ilmfi.U!Ua wl 
vblhsrrox-JAa,wti>Jm:lo,S0- 103 )( Z0- 31.Swn. ro>lm vdsr~m/oru;.l<(l.fi/iformiu, lryr1U,.a, 
7.1 350x2 ltrrn. 

I foW"rr f' l>: 011 leaf spouofGiycillt sojo Sir:boM d- l-Ira:.: l_ll())UIIJ:, f lr:rrmr Provillct, Cfrhra, 
lrx. M. Zlrm~J;. Ckt. 2005, HHAUF " OMO(- Zi•·l " 0360. rlrirt/ nrltmau" PCA). 

Leaf spots circular or sub.:i rcular, brown lo black , 3- 6rnm in diameter. 
Colonies on PDA grey-brown, velvety. effuse, no sporulation. Colonies on 
PCA grey. velvety, effuse, sporulating freely. Conidiophorcs arising singly. 
terminally or laterally from h)•phal', simpll', straight or curved, smooth- wa lled, 
septate, medium brown, paler toward th e apex, 70- 156 x I\.S- 6.S!Jm. Conidia 
fusiform or ellipsoidal, gradually subulatc from the ]O\\'er-midd\c toward the 
base, medium brown, smooth -walled, with 1- 12 transverse septa and 2-9 
longitudinal o r obliq ue septa, 80-103 x 20- 3 1.S~ m. Rostra or pscudorostra 
very long, filiform, straight , someti mes curved, hyaline, 75- 350 X 2-3~m, the 
apex of pscudorostra swollen to 4.5 ~m wide. 

1hc new spe,; i~ has the largest conidia of any J\ llatwria thus far described on 
Ff,bttci!tl l!. Its chara cteristic large, fusiform conidia anJ long filamentous rostra 
or pseudorostra arc very useful in separating it from all other Altemarit1 spe.:ies 
dcs.:rihcd from this plant fam ilr. 

Alternaria tribuli Mens Zhang & TY. Zhang. sp. no\', 
M\'COBM~ i: MR 5 11 325 

t- W UK£3 

Cmridia wlira rio, ol.rdm •tlfil wlnbpyr!fom nitl, rtflll,(I.Uii.fr:lwumrto ,,., mowk ru tcbrtullk'a, 

J 8 ffii iiS•'<:rUI ~J•III, 0 I •I /Qt~gitmfitul/fil •-.:/ obfi<JIIQ k J'Ia, J>ll r /rlll CQmlri~lll, frMUI, 

3 1 62 x II l l.Sf"n. Hrutrajilifon nio, ~pla /11 , Jllblt)'llfitut, 50 190 x 2 3Jtm, 

l loto TYPE: on le~ f sro1s or T.-ihuftu lt:rf'Wr~ J_: Toian, Shnodong Pro\;tl>CI:', 2003, Coli. 
M. Zh3ng .. HSAUP aJ 0700 (-ZM~ 0200. dried " ''hures on PCA). 
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FICiVRf:l Al:mlilri~t.Dj.u 
Corudi1 and COfudJotpo~t on PCA. (o: hokii)'JX'. bar-SOpm) 



•\ lumaria.sp«iO!S l rom China (p;.t rl I I) ·- 267 

1-lGCRf.J .I llcrn<~ri<~l rib,./i 

Con1di1 t.nd conidiorhO«S on PCA • fil~ r:~~r. (a holol)~· bar-:!Opm) 
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Leaf spots subcircula ror irregular, pale brown,2- 1mm in diameter. Colonies on 
PCt\ grey, vdvety,etfuse, sporulatingsparsd)'· On PC:A +fi lt er paper sporulating 
freely. Conidiophorcs arisi ng singl)', tcrminally or latera lly from hyphae, simple 
or branched, slraight o r curved, smooth-walled, septate, pale brown, paler 
toward the= apex, 60-175 x 4.5-6. 5~m. Conidia obdavate or obpyrifo rm, pale 
brown to medium brown, smooth- walled, with 3- 8 tronsversc septa and 0- 1- 1 
longitudinal or oblique se pt a, constricted and th i.:::kcncd at some septa, 3 1- 62 
x 11-1 7.5f.Lm , av. 47.5 x 1 5~m. Rostra. filiform, st raight, sometimes curved, 
subhyaline, 50- 190 X 2-J~m. 

l his is the firs t species of Alrutwria reported on Lygophyl/a,:etlt!, 
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Taxonomic studies of Alternaria from China 12. 
Three taxa on Paeonia suffruticosa 

1\'IEN<i Z H ANG', Z lii -SimN C H EN ' & ' I)AN- Yu Z HAN<i' 

ZM2~~116.com 
1 Coffc_-g~to/Piont Pro l<-'l:lilln, Hmtm Agr icuftum/1/niwr.'ily 

Zhmgzl11m, 1/emm, G1rirm, •150002 

J. C:olk·g•· ofPiarltl'rotulion Slumtfo1rg Agriwftuml Uniwr$ity 
1i1icm, Slrtmdo11g, Chimr, 271018 

t\bslnll( l - llm~-e Sp<'des o( J\lkrmma on Pt•coro i•• mffr·utko~ arc rl.'po n ed: A. 
suffrrcfifQ$1/r, A. sriffn•lic(}$icoltl, :.nd A. ltmtissilllll. 'llu: lin t two l;axa :. re dc$cribl'tl lls 
ncw~pcdcs.JI. sc<}[rllliro~ i s thc lirst largc-sporcd Alurm.ritlspccics rcpor!("(l on planls 

of th•· fami ly Rt•mwtultrcct~e. A. srl}{rutiro>koitr J ifrus from otl~<: r sp«ie~ rtvorkJ on 
Ramuu:ultu~ hy il s ci\:U'iiCicrbt ic t\lt.:maria irifi'I:III,.Ut· lil:c ~poml~uion Jlilll(!nl . l)'}Ml 

specimens arc depos it~.J in the Uerbiirium o f 1-tenilll Agricultur-.a l Uni\'ersit~·: t:ungi 
(JII L\UF). 

Key ~o·onls 1axonom y. hrrhomrc<:t{'S, Icaf sr01s 

In the co un:e of a survey of pathogen i.: fungi o f Pm!OII ifl suffruticosa Andrews 
in I-I tm an Provi nce, three taxa of Altenmri{l were found. Two vfthem are n ew 

species. We dcs.:ribe them as fo llows. 

Alternaria suffruticosae M~:ng Zhang, Z.S. Ch~: n & T.Y. Zhang, ~r- nov. 
Ml'C00.\N" Mil 5J tn6 

Cotrio/ut t«iiMia, ob(luvufl;l, ubpyrjformiu ,.,./ IIYIJi,/m , tdltr, mvrlnuk brrrll/1<"11 Vf'/ 
brr•rmM, lrnnswrs.: '' lQ kf•la/tl, lcmxitrulimilil.rr wl ubiqut 2 8 SCJ>Wiu, rorrilricla, 
50- 100 x 19- lSjtm, rosrra filifomria, 11)\tlilm, 120.5-225 x 1.5-3.51'"'· 

I IOLOTYPr:: nn lraf ~pnu nf Pa..Ymit• sroffrrrlk<>$a: 7.h~nv.Mn , I !roan Province. 2006, 
Coli. M. i'.hJng ant.l Z. S. Chen, 11/IAVI:.., 0572 1-Y.M ,. 0571 /, d ril'\1 ' uhures on 
PCA rliiH:r t"'~·r. 

Lcaf spots d rcular or irregular, brown to black, 3- !0mm in d iameter. Colonks 
o n PDA brown, vci \•Cty,ctfusc , no spo rulation. Colonies o n PCA grayish -brown , 
vclvel)', effuse, spo rulating sparsely. On PCA + fi lter paper sporul31ing freely. 
Conidiophore~ ari~ing ~ingl y or in group~ tcnninall)' or latcrall)• from hyphae, 
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FIGU IUl 1 Altcumriu $i.ffr·•lli(<lilte 
Conidia Ylkl ronidiq1horeson PCA 1 filr~r patk'r. (ex holotype) 

simple, slr..aigh t or curved, smootiH\'UIIcd, septate, pale brown, puler toward the 
apex, 60- 93 x 1- 6}-tm. Conidia ovoid, obp)•riforrn or obdavatc, medium brown 
to brown, smooth · wallcd, with 1- 10 transverse septa and 2- 8 longitudinal or 
oblique septa, some conidial cells bulge to one side, 50- 100 x J9- 281Jm. Rostr.t 
fi liform, long, st raight o r slightly curved, subhyaline, 120-225 x 2.5-3.5J!m. 



A/umaria on Pa~mia (China) ,_ 27 1 

fTG t;ar.l illlemarin $uffn• li<ll$i€01t1 

Conidia, .:urJidioaiiMlrl'S und .~JIOrulatiun pancrn"' on I'CA .,. filter paJJt:r. 
{ex holot)'Jlt', all bars- Jt¥m) 

Alternaria suffruticosicola Mens Zhang, 7S Chen & T. Y. Zhang, sp. nov. FIGURE z 
MYc;OBA..-.:K MB SI IJ.27 

Cmri•liiJ/IIHntl w/i1mU1, J>allilf .. bnmrr<'ll, rm-111, ... p111111, 20-50 x 4-S.SI•m. UmU/Ut 
ratetmlata. obdavata •....1 dlipsoidoo. trda, pallid.: brrmu;:a vd met/in br111men, s.:pt11 
lnm.<venca 2 -6, Mpla fcmgitr .Jina/ia >'.:1 ahtiqrm 0- 1-3, partim romlric.ra, 13-40 X 7.5-
11.5}""· RoSim turla vd nu/U1, pk1ulurQ.<tru cy/itulrica, ;·imp/ida ,.,d rmnm.'l, Je/'llllu, 

$11bli)'tllinu, 01piu injllllt•, 3-57 x 2-•J.)f"''· 

HOLOTYPE: on leaf .spots of Po1.xmi11 ~•1fwlir~: Zhengzhou. Henan Province. 2006, 
Coil. M. /'..hang and Z. S. Chen, HH:\UF ., 0572-2- Z.•\f "" ()572-2, rJrk-d cuhun:s on 
PCA r liherpaper. 

Leaf spots circular or irregular, brown to black, 3-!0mm in di ameter. Youn~ 
colonies (S- 7 d) on PCA gr~yish brown, velvety, effuse, sporulating freely. 
Conidiophore~ arising ~ingl)'• tenni nall)• or laterally from hyphae, ~imple, 

straight or curved. smooth -walled, septate, pale brown, paler toward the apex, 
20-50 x 4-S.SJ!m. Conidia catenulate, obclavatc or ellipsoidal , pale brown 
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to medium brown , smooth · walled, with 2- 6 t ransverse septa and 0- 1- 3 
longi tudinal or ob lique :'ept a, constric ted at ~me se pta, 13- 40 x 7.5- II.Sf.!m. 
Kostra short o r none; p::eudorostra commonly produced from an)' cells of 
conidia, simple or branched, straight or curved, sometimes apl'x genicul ate and 
inilated , subh)•alinc to pale brown, septate, 3-Si x 2-4.5~m. 

A. ~uffruticome and A. mffruticm•icolil occur on the same leaf spots of Pa~touia 

suffrutil·osa. But they ure morphologically distinguishable from each oth cr. llwrc 
are three pre\'io usly reported species of Altem arh1 on Rtmtmw /accmr.. One: is 
Mteruaria teuuis_(ima o n Uammculu~ w•iaticus 1.. Zhang ct a l. 2003, 'I he second 
is Altt!: marhl t/1(1/ictriua Ondi"cj on 'Jiwlk trum aquilegiifo/i(l 1.. (Ondi"cj 197<1 ). 
The third is Altem arh1 tlwlictricolor Y.L Guo on 'fludictrum mtlcrorl•yuclwm 
Pranch. (Guo 1999). TI1e conid ia of A. su.Jfruti.:oSiiC is obviously bigger than 
those of the three reported species. It is a lso the lirst large-spored species of 
Alteruaria on Umumw lacellt!: with a long filament ous beak. 'I he sporulat ion 
patterns o f A. !oulfruticosicola belong to th o~eofthe Alrem aria iufe.:Mria specie!-· 
group; individual sporula ti on clumps arc relatively open; the pscudorostra of 
main central conidia in the ch ains arc usually longer than con idia that produce 
them. 'lhcrdore it is different from o ther reported species of Alten wria on 
lltWIIIICttlaceat!:. 

Alternaria tctmissima (Kunze) Wiltshire ( 1933), Trnns. Brit . Mycol. Soc. 18: 157. 
• lldmi111luuporirmt t.:uui.Wmum J..:unzc (18 18). in K«-1> & Nee.•. Nol'.t Acta Phyr;.­

Met.l. A<'lnl. c.~ Lw p.·Curul. ~al. Cur. 9: 2•12. 
• .\ftltr~SJI<"imn tcm•issimum (KunU") Fr. (UB2), Syst. Mr.:'ol. ~: 374. 

- t\ltrt/Juria/mmkoltl Outlcm. (1902), Ar.:h . • '1~'-t rl. Sci. Exact. 1'\111. 7: 292. 

Specime n: 011 leaf spou of l'acotrill )J.ffmtiwjf•: Lu~'<hlg, Heoan PrO'I'i nc~. 2006, Co il. 
M. Zhang and 7- " -CI~1 . 1 1JMUF 

01
0-168 (- 7.M 

01
().1('>8). 

A. ttmuissima is a very famil iar species of Altr.mmia reported on various 
substrat~. It also occurs on leaf spots of Paeouid l'oujfmtic.of.a, the ~pot s ..:irl.":ula r 
or irregular, brown to black, 3-7mm in d iameter. 
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Pluteus neotropicalis (Piuteaceae, Agaricales), 
a new species from tropical-subtropical Mexico 

OuviA Roonfcunz', LAURA GuzMAN-DAvA LOs 
& ~~ON H O I{AK' 

oliviarori,Pcurlm.mfR.mX, fxu;:nwn@cucbtl.zul,g.mx 
11Jt:fliltl<.mrmfo de Hotil11iw y Z1wlrJSiil, Urdw ,.,; idad rio: Gwult~lajtm1 

Apr1rtmlo postt~ll-139, z ,lpoptrrr, /nfiS<o, •15 101, M .:.\'i(l) 

lNiktuft'rl rw~ 5, AT-6010 lmrs/ml(k, Att$tl'it1 

Abslract 't he nc'" spl'Cics Plurtus rrt'OirfJf>ic.alisoc<:\l rS in habitat.S ) ituu tOO in tropic-.d 
;,nd subtropiCll l regions in the states of Colima, Quintallll Roo, and \'cucrut. Mcxio:o. 
Morphologic;all}'. P. lltotropiatlis i~ most d osely rtlJ ttd to th t nort~rn temperJtt: 
P. thumJ<mii, from ,,·hich it is diffcrt'nt iatcd b)' its obluse and shoc- t rostral(' C}'$1idia. 

Key words - 11guric-, Bmitlimrt)ullu, C..llul()(/.-r rml, Plutnu llunruor•ii 

Introduction 

'Jh(! majority of Pluteus Fr. species have been described from lcmpt-r..tle regions, 
with .:o mparativdy few taxa reported fro m the tropics. In Mexico, 1'/uteu.~ 

spcdes have been studied b)• Singer ( 1973). Cifuentes & Guzm3n (198 1), 
Candusso ct al. (1994), Rodriguez & Guzman-Davalos ( 1997, 1999, 2000, 
2001), RamircuGuilMn & Guzman (2003) , Rodriguez et al. ( 1997, 2004), and 
Rod riguez (2005}. So far, thi rty three s:pecit.'S of P/uteus have been reported 
from Mexico (Ro driguez 2005). Sevcr:ll of those occur in tropical-subt ropical 
habitats, e.g. Pluteus netlmlus (!Jerk. & M.A. Curtis) Sac.:., I~ lwrridus Singer. 
P. leucocy(lue.~cens Singer, P. oligocy.~tis Singe r, and P. triplocystis Singer from 
tropical r..t in fo rests; P. martiuiceusis Singer & Fiurd from dcdd uOltS tropical 
forests {Rodriguez 2005), and P. xylopltilm (Speg.} Singer from subtropical ;md 
pine-oak forests (Ram lrez-GuillCn & Cuzm3n 2003, Rodriguez 2005). 

Oelow we d(.~cribc a new spcci .;.~ of f>luteus collc.:tcd from tropical-subtropical 
fore:> t:> lhal includes one ~ollcc t i on (Guzma n 30963) pn.'\'iously indica ted as 
Ramircz-GuiiiCn (1998) represe nt ing a probable new taxon. 



Material and methods 

Micro::copic observations were made from sections ofbasidiomata mounted in 
3% KOII solution. l~a~id iospore shape was determined according lo Bas (1969) 
u.-.ing the Q c:oeflidcnl (lengt h-width mtio) determined from 20 random I)' 
selected basidiosporcs. Descriptive terms fo llow Vellinga ( 1998). 

Taxonomy 

Plutcus trcotropicalis 0. Rodr. - t\ l ~;oi ntar. sp. new. 
MvcoBAN~ MB 511284 

f iGS. 1· 6 

Pil.:m 10· /l; 1P1t11 {llh.S, mmgim•m Jmllllliurcm •'-'t'ill.i' ,Jr illlu·>ufrlllm, vclutim•,., fltltli~m" 
M/,1.-'t''IOJ" $. l{tikf• br,.m,cu$ vel rul>e//,.s /wmmt'tiS. /.llmt'llm· amjf'f'llut, •-c,lriroY•f', 

ltlbitl.tr vd wsc·ltc, IU{ ltf.km subfimllrimltc, lwml wlumtuc. Stipn 11·12 x 1-1 mm, 
f f'rtf t<lli.c, baJim verst• I glabcr vd jl()((()!.t<$.. t~lbit/() G,riwl-lll.:in bnumct<$. Spomc 5.5 i( 8) 
x (4·) 5·6 Jlm, m i'S,IiMJml$ vd fmc d/,pwillci.c, la.t:'>'l.<, ~••/Jt';ra.<..<us trm imtus (0.8 w•r), 

/,~/iou'.c.. Chti/(}cptitfilt (et plcurc,;y.<tU.fitt vuMc simi/in) J2 62.5( 68.5) x 10 19( 2J)Jim, 

fmifol'mlll wl rl11vifurmit1, tt}'imliJer o(t)ltlt 5-28 !U" l..tJSIUIIJ.:U rt v/.IJ")CJ fmfUCtii(T 

imlwe/11, 11btomhwta. l'iltif>ellis lyf•i Mi.w;,;, c<ll~tl.le 1ubglnboNJc, cllips.litletles wl 
dtwiformitt cum}'u>ilus, 17- -15 x 11-21(-28) J1171, pikol:)>)lit/ill 42.5-(ff.S x (9.5-)W· 
/9{ 20) JUn. tl/1):1111< lllrifimnitl, ln,(<ll i/tmnia vdfusifnnnin. W<'P< mtKffl/111111, pixrnc111o 
/m uUi£1)/n imtn u:.tn. Cau/o.cptiJill {15-)15-6 1(-67.5) X (6-) tO- IS (-23..'>) Jl tn, rlu~i/n- d 

pl<llrocptitlii$ .<imilill, lo)'itliml. Fibul11c moll11c. A•l lixnwn 1•ulri.lmn. Mcxic.n I /oltiiYIIII$ 
G.Gu::rmin 20<J•I·l(XJ\ I.}. 

IIOLOTYPllS: W.cxko, Quinll ilOI Roo: Municipality of Ftlipc CarriUo Pl.ll.'rlo, 4.XI.I9HJ , 
Ci.Ciuzn1~n 206ot<t (XA I.). 

I~TYMOt<KiY: Jld•tropimli1, nank:d l>i~:'>td on ils nootroJ'kal Ji)tribution. 

Pn.I'.US 10-18 mm broad, .:onic-campanulate when young, convex to plane 
in mature specimens, margin striate-sulcate, surracc vdutinous, wrinkled 
or venose in tlu: disk, at first groyish -brown to reddish-brown in center, 
light brown, pin kish-brown to ycl lowish-brm.,n upon dryi ng or in age, dry. 
LAMI!t,I.Af. rree, crowed, ventricose, at firs1 whitish, gradually becoming pink; 
ent ire o r li mbriate, c:oncolorous edges. S"t'l}'f. 12-22 x 1-2 mm, cent ral, equal or 
slightly enlarged towards bas(', rr-.. gik, mi nutely pruinose, lloccosc ncar base, 
brown wil h whil ish -grayish or pink tinges, wilh whilish mycelium ul base. 
CoNTF.XT concolorou::, un changing upon ex posure. BAsl D tOSl'ORF~<> 5-6 ( -7) x 
(1·) •1.5-5.5 (-6) ~un, Q = 1.05- 1.1 5 (· 1.25), suglobose or globose (rarely broadly 
ellipsoid), smooth, thin-walled, with refringent content, hyaline. 

BASIIltA 24 -28 x (6.5-) 7-8 (- II ) ~m, 1-sporcd, subdawtc, hyali11c, d amplcss. 
C u r.u.u c:YS'I'IIllll 25-15 (-62.5) x 7-15 (- 19) ~1m, slender fusoid or broadly 
(usoid. at apex with long (S-28 ~m ), cylindrical projec:lion, th in-walled, 
hya line, plasmali..: pigment absent. PI.EUROCYSTI DIA 60- 100 x 10- 16 ~tm, 

subcylindrica l or slender fusoid, thin-walled, hyali ne, intermixed (near lamellar 
edges) with chci loc:ystidia-like .:el ls, scalle red. Ptt.f.II' I'.LI.IS (sect. Ce.lluloderma, 
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F!Gs. t ·6: 11/tllt"t /S rKVIIupiculi. (Hok>typtl, 1: basiJioSIM>rts {x 2000), 2: basidia {x 1000). 
3: clldlocys tklio~ (x 1000), 4: plcumc~·~tidio~ (x 1000). 5: auloc)'l'tidill (It SOO). 

6: pilei1wU1s (11. SOO). 



subsecl. Mixtini) a .:dluloderm, composed of veskulose, davolle, cylindri.:al or 
broadly fusoid cells, 25-60 x 6-20 ~tm , inlcrmixcd wil h slender fusoid, lhin­
wallcd, hyaline pi lcocystidia (60-100 x 10- 15 ~m). Olcifcrous hyphae absent. 
CAULOCYSTIUIA ( 15-) 20-6 1 (-67.5) X (6-) 8- 15 ~l ffi, shape like cheilocystidia, 
rarely subfusoid, thin-1valled, hyalinl!, numerous. Clamp connections absent. 

H ADITAT- Lignicolous, gregarious, in t ropicul ewrgn:en fon~sts and subtropical 
montane cloud forcs1s. 

M"TiiJI.ML ltXA~ttN"CD- ME..XICO: Colima: Municipality of lxtlalulilcll\, S kniiK'ilr 10 

Agua lk 1.! Virgen tuvro~rillth.: town 26 ..k.o Julio, a ll . 590 m , 26.1 X. I996, 0 . R<ltfr igu .. : 
1107 (paratyi)C !BUG). · Q uintana Roo: Municipality of Fdip~· carrillo Pu~ rto. Zona 
de ChunyaxchC. ncar 10 road Pueno Morclo~ to Carri llo Pucno, 4.XI .!98!, G. G11:mti11 
2fK,34 (paral)<pe' !!NCB): G. G11~mirr 2lX>4-1 ( h()ltltyp~ X ,\1 ~ i .~type<~: EKCR, IRUC.. 

ZT). - Vcro~auJ,: o\J ro.~d Xalap·a to Cool<?po!<:, ncar to km 6, Municipality or C'.oa lc!•c.=. 
Congrrgaci6n Zon.:uanda, alt . 1270 m , Dr. GastOn GuzmAn's llOUSf.', H.IX.I99•1, C. 
G11:mtln Jti96.J ( paro~t yp.: XA I.); l .X II. \998, G. Glf:mtiti317SS (par.llflle XAI.). 

AODITION"L MATEI.I"L$ &XAM INED I.EFEkl. ll'G TO J 'tt/TIJ(.'S TIIOMSO:O.'I/ • f:~GL:\ :-/U: 

W~t Farlcigh, IK'ar Maidst(IO(' (f.'x hf.'rb. M.J. R('rkf.'k)'. K-9376<1, holotypc). · SP,\ IK: 
Pro\', MuJrid, EII1Lull lo l.;~ l : loriJ;~ , 2.X.\975. M. l'i.:rtt s./1, (AH-9-15). ·SWITZERI.ANU: 
1\c rn~ OW (1\<"rnw~ld), <1u aJr~nl 1966. nit . 600 111, 17.VIII. 1992. FK 170R 91 K l 
(l\MLU). 

0BSHIWATIONS • Pluli!IL.<; 11eotmpicali$ is di~tingui shed by the l'i1,c and shape of 
the cheil<>cystidia, the pih:ipcllis structure, and habitat. Due to the la..:unosc­
vcnosc, grayish-brown pil eus, the most closely related spec ies based on 
morphology is I~ tlmrmonii (Uerk. & Uroomc) Denn is, which is reported from 
Europe, North America and North Africa (CitCrin & Eyssarticr 1998) and cited 
as restricted to temperate habitats {Orton 1986, Vcllinga 1990). 

Erroneously, Rodriguez & Guznuin-oa,,alos ( 1999) previously referred 
collection Rodriguezl l 07 from i\'lcxico to /! tlwmsonii. However, our 
suhscquenl comparison of additional Mexican material and European 
P. tlwmso11ii collections reveal that in P. thomson ii the chcilocystidia have 
longer (S 50 ~un) acute apices. The type of Plutl'IIS tlwmsouii is in (r.Jgmcnlaq• 
condit ion; only basidiospore size and shape could be confinued, as all other 
mkromorphological st ruct ures had .:ollapsed. Based on lheirdcs.: ription oft he 
tropi.:al habit at and ..::y~lidia wil h ~hor t rostrate ap i..::es, lhe report by Wart.:: how 
et a\. (2004) of P.. tlwms011ii from a subtropical r.1 in forest in Brazil should 
probably b~ referred to P. ucotropim lis,. 

P/ulcms insidiusus Vcllinga & Schreurs, dcscribed (rom Europe, is also similar 
morphologically, but the pileipclli!< hymcn iderm is compo!<ed cxdusivcly of 
clavi form or obovoidcclls and lacks dis! in..::tivc pilcoq•stidia (Vellinga& Schreu.n: 
1985, Vcllinga 1990, Breitenbach & Kr.inzlin 1995). A further morphologically 
rdated speci~s is P. diva ticullltus Corriol. also reported from Europe, which 
ca n be separated by its divcrticulate ami polymorphic chci locyst idja, pileipe ll is 
stru.:lure, and .:aulocyslidial shape (Corrio t 2003). 
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Ahslracl ,\ m.'W ar\;ln1t, rph ir. genus, 8asitlir>pyc:11idcs, hncl its tr p<' ~pt-cit~. 

&s~tfroJ•ycnMo al~rlrMis, arc tlcscribo.~ . Str .. lns of IJMMiopywitlcs t>l~kMis 

produt.-c v.•h.1t Sufl"'rHcially arr•<' .tn.'CI 10 ~ a (Jmplrium - li~ conidial ~ tate v.ith 

~rcurro:ntJy jlNiifcro~ti ng ~mk'llut'hOf'd. O.:tailt.J lllUI'Jlholojl.ii:al anJ muleculilr da ta 

aoal)'5is show<'cl thcsc isolates r<'rrCS<'n t a new taxon th3 t belongs to the i\lr~Vtidltdd 

(Brl$i.Hompula). 

Key .,.·onJs ~rk ~cllc). DAI'l ~ta ining, moltocular phylvgcll)' 

Introduction 

In 1987 collections of bark bcellc in fc~tcd material from various coniferous 
hosts yieldcd isolates rcst·mbling synuemutous species of citlwr GmJJI.iwn 
Corda or l'~sotum J.L. Crane & Schokn. But since then, specie~ of these 
and ot her similar genera have been ~l'ud ied cx ten~ivel)'. Seifert & Okada 
(1993) proposed that Gmpltillmm I 1.1~ Upadhyay & \¥.B. Kendr., 11esotum, 
llyalope!>otum II.P. Upadhyay & \V.B. Kendr., Pltialogmpltimn II.P. Upudhyay & 
W.B. Kcndr., Paclmvdimn H.P. Upudhyuy & W.B. Kcnd r .• ;tnd Gmpltiocladiclla 
H.P. Upadhyay were all synonymous with Gmphium. However, later detailed 
morphological and molc.::ular taxonomi.:: ~ludic~ ~howcd that (;mpltiwn and 
Pesotum arc distinct (Okada eta!. 1998b, 2000), and that \\lhilc Gmpltium spc.::ics 
are linked phylogenelica lly to the Microaset1 les, Pesotum species are linked to 
the 01,/iiostomalt>.s (Okada ct al. 1998b, 2000; Jacobs d a!. 2003). 111ercforc, 
Opl1iostomn an::unorphs formtrly pl::~,td in Gmpl1ilbwn, Nyalop~sotwn, 
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l'llinfogmpiliwn, l'm:lmodium, and Gmplliocl"diellc1 now should be treated 
under Pesotum J.l " Crane & Schokn. emend. G. Okada & Seifert (Okada et a!. 
1998h, p. 1503;2000). 

Allhough two variants of percurrcntly proliferated conidiogl'nous cells 
were re~ognized in GrtlfJI!ium species (Se ifert & Okada 1993, Okada et al. 
1998b, 2000), both arc said to be e1Heroblastk aJlnellidic: 01le form produces 
nodular anncllatioM; the second a mixture of nodular and dense annellations. 
In <.:ontrast conidiogcnc:.:is in Prtsotum is either holoblastic or entcroblastic 
phialidic (Okada et al. 1998b). 

Five cullurt.>s isolated from material collected in BanfrNational Park, Alberta, 
C:anada, exhibited serial percurrent formation and :.:cccssion of holoblastic 
conidia th at resulled in the formation of proliferated anndlophores sensu Kiffer 
& Morclet (2000) , with elongate intervals between the successive annellations 
that mark span:· production sites. I Iowever, the nodular anncllations seen in 
some Grapltium species were absent. The conidia ultimately aggregated into 
slimy mas..<:es, but the cnnidiophores \\"ere neither verticillate nor penidllate. 
"!heir macronematous conidiomata also differed markedly from synncmata 
produced by P~otum and Crapl1ium species, in that they developed from 
simple erect hyphul initials that produced basully constrict<:d brandu.'S from 
just below the septa. "lhesc brJn.-::hes ..:ur\•ecl sharply upward inunediatdy after 
in itiation , and grew parallel to the parent clement; each branch produced several 
new hranchcs in a ~imilar manner. At th e apices of the ultimate branches, the 
annellophorcs were formed. There was a wide range of sizes noted amongst 
the conidiophorcs observc:d, and when conidiomata ..:oa lesced laterally, top­
shaped structures were formed with globules of conidia at their apices. "!his 
developmental pattern is different from those of synncmata as described h}' 
Seifert {1985) and Seifert & Okada (1990). 

As the con idiogcnt.'Sis und conidiophore branching of our strains were similar 
to certain basidiomycete species, e.g., Stilbutultmrtdla cortidiupltora Bandoni & 
Oberw. ( 1982), Gloeosymrema od1roleucum (Penz. & Sacc.) Seifert & G. Okada 
(1988), Glneo.~yllllemtl ro.~eum Matsush. (1995), 1-"ilo.(porellaamrelidictl (Shearer 
& J.L. Crane) J. l .. Crane & Shearer (1977). and spec ies of the as.:om)'Ccte genus 
PyxidiofJIJOm Brcf. & Tavel (Biack\'lell & Malloch 1989), we used sequence 
analyses of the ISS ribosomul RNA gene (ISS rONA) and rONA inkrnal 
tram:cribed sequences (ITS), and inddent· light fluorcs-.:cnce mkros-.:opy to 
determine their phylogc rl ctic rclatiorlship and rludcar stat'us. 

Materials and methods 

Strains st udied and morphology. Hvc isolates, whose collec tion details are 
given under the new species description, were obtained from host material 
from which beetles had been removed at the ;;o\lcct ion site ac;;ording to 
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Hutchison &: Jleid ( 1988) and 1::}161fsd6tlir ( 1990). 'these have been maintained 
al -l oc; in darknes.~ on :'lant s of malt ext ract agar (Difco, M I; Fi~her Scientific 
l;air Lawn. NJ) plu~ yeast extract (MEYE, llau~ner et al. 2003) and culture 
descriptions on agar were also preparl'd according to llausncr ct al. (2003). 
lsolah.-s were also grown on autodaved Pinrts mrtgo Turra and Pi1111S sylvestris L. 
twigs embedded asepti..:a lly in both 2.0% water agar or Ml::Y E in Petri dishes at 
20 oc; to sec if d ifferent forms of fruiting o.:curred. ' I he twig cul ture technique 
was repeated with our s t rain ~ usi ng three ~epara tc set~ of twig-plates inoculated 
in combi nation with one of three strains o f Clonostachys rosr!a (Li nk) Schroers 
et al. ( 1999); the lat ter had successfully induced peri th ecial formation in st rains 
of Cemtoc)'1' tiop~isji1kt1ta (E. F. Wright & Cai n) H.P. Upadhyay ( • Cormn:e..(icn 
jalcatrt (E.E Wright & Cain) Viljoen ct al.] ( llutchison & Reid 1988, Kawch uk 
el al. 1993). Jnoc ulah.·d twig plates lacking the Clono$Uicltys strains served a.'l 

controls. Portions of both living and dried specimens have been deposited in 
thl' Un iversity of Alberta Microfunsus Collection ami He rb<~ri um (UAM H), 
Devonian Botanic Garden, and arc also held in the Biologkal Sciem:e~ 
Department [W I (M)J of the University of Manitoha. 

Morphological .st ructures used to identif)' isolates were mounted on 
slides in cither 85% lactic add or 85% lactic add/water solutions (1: 15 by 
volume), ;;~ nd cover slips were ringed wit h nai l \"..arnish prior to observation. 
But the pure 85% lueti c acid mounts were placed on u slide wanner at-10 °C 
(or 2-1 hour':' hcfore ringing, while the lu.:t ic acid/water mounts were ringed 
and studied immediately; the latter yielded dearer preparations (Eyj61fsd6tlir 
1990) .. At least 50 measurements of spores were recorded for sta tistical analysis, 
and either a Leitz Ortholux II or a Zeiss Photomicroscope II was used for 
observations, drawi ngs and photography. \Vc u.-.ed ~·lunscll Soil Color chart~ 
(Kolmorgcn Corp., Baltimore, MD) to categorize fo r colour':', and Garns ( 19il) 
for descriptions o( colony texture and conidiophore organization. 

Nuclear st01iningand incident -light fluorescence microscopy. Aseptically, in a 
laminar !low .:ha rnber, steri le slides were dipped in steri le molten malt extract 
(2 g malt extrac t, 20 g agar, 1 I tap water). O ne .side was wiped d ean, and the 
slide placed agar side up on a sterile bent glass rod in a sterile Petri dish moi:oot­
chamber lined with severullayers of moistened Sl(."rik paper toweling. Slides 
were inoculated aseptica lly at the ..:e nt re with a spo re mass from a fresh culture 
of the ~elc.:tcd te~ t strain, and the J>etri d is he~ were incubated at 20 ~c (o r i 
days. I( at that ti me gro\.\1h had occ urred, ~lide~ were lixcd in 100% methanol 
and ~tained with Dt\ PI (4: 6-diamadino-2-phenylindole) according to l lamada 
&: Fujita (1983) as described by Okada d al. (1998a). Out we replaced the 2-
mercapto-clh )•lamine in the staining solut ion with 2-mcrcaptoclhanol (A ldrich 
Chemical~. Milwaukee, W I); the latter had bee n shown to be highly effective in 
fungi (M. Young, per~onal .:ommunicat ion). 
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When maintained on ice in a refrigerator at 1 "C, these slides yielded good 
re:;uhs for up to 5 days afte r preparation. 'I he nuclei were visualised using a 
Zeiss Axio Imager and the images collected digitally wit h an AxioC:am Mrm 

DNA e."tt raction and amplification protocols. DNA extraction, puri fication, 
and agarose electrophoresis protocols were those of Hausner et al. ( 1992). 
\Vhole cell DNA served a.~ the template for amplifying DNA fragments of 
interest usi ng the lnvit rogtn·BRL PCR System (Buffer and Taq polymerase, 
Invitrogen, 1:redrkk, MD). Primers SSUZand l.SU4 (Hausner cl at. 2005) were 
used to amplify the ITS regions, and primers SSJ and SST were employed to 
recover the ISS rDN t\ . ' I he PCR primer sequences, amplification conditio ns. 
siY.esof theexpec ted I'C:R products, and preparation of sequencing templates for 
ITS, and ISS rONA fragmenls have been described previously (l lausne r & Reid 
2004, Hausnl'r & Wang 2005, Hausnl'r d al. 2005). DNA sequenci ng ll'mplaks 
were prepared with thl" aid of the Promcga Wi:~.ard SV Gel and PCR dean· up 
system (Prom..:=ga, l'\'ladison, WI). Purified double-stranded PCR products were 
sequenced in both directions using the cycle-sequencing protocols performed 
according to the manufacturen:' recommendations (Pe rkin Elmer Applied 
Bi os:ys:tcms:, Foster Cit y, CA) , and automated Fluorescent DNA sequence 
analysis was performed using an ABI Prism 310 Genetic Analyzer system 
(PEA l ~ at the University of Calgary, DNA sequencing faci lity, Calgary, 1\ U). 

Analyses of DNA sequence data. Forty-se,•en ISS rONA sequence$ were 
aligned with CLUSTAL-X (Thomson et al. J99i) and, when appropriate, 
modili~·d with the alignment editor program GcneDoc v2.5.010 (Nicholas 
et al. 1997, http://www.psc.cdulbiomcdlgcnedoc). '!he alignment (EMBI_.. 
Align database accession: AI.IGN_OOl ll\5) covered 171\ 2 positions and the 
185 rONA :;cquence of $(1cclwromyc~ caevi.~iae Mcyen ex E.C. l lansen "ar. 
cere,•isiae scr\'ed as the outgroup in phylogcnl'tic analysis. rirst, progr..~ms 

contained wit hin PHYLIP (Fdscnstein 2006, Version 3.66; htt p:l/evolution. 
genctic.o;.washington.edulphylip/getme.ht ml} were used to resolve phyloge netic 
rel ationshi ps among the tested sequences. and the data set was then anal}'7£d 
with DNA PARS (maximum parsimony) and DNADIST (F84 setting). From the 
lullcr, the distance mutri.x gcncrnkd was utilized in the NE IGHBOR progmm 
(NJ sett ing) for inferring a phylog..:= rtetic tree. '!he ph)•logcncticcstimates were 
evaluated usi rtg th..:= bootstrap pro.:cdurc (SEQHOO'I' 1000 repli.:atcs; artd 
CON SENSE) in PII YI .IP. ' I he ISS rDNA data wa.;; also analyzed with the Tree­
Puzzle (TP) program !max imum likelihood (MI.) phylogenetic analysis u.;:ing 
quartets and puro~l l el computing (Schmidt et al. 2002)J. ·nlc setti ngs for the 
quartet puzzling algorithm were as foUows: 10000 puzzling step!>, transition/ 
transversion parameter c,-. timatcd from data sci, IIK Y cvolutionarr model 
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(Hase~;uwa et al. 1985). However tree topologies were essentially identical to 
those o f pan•imony and NJ analysis. rinal\y the MrBayes (version 3. 1) program 
(Ron<JUi :>t & lluclscnbcck 2003 ; Ronquist 2004) was used for Bayesian anal)•:>is. 
The NEXUS file format necessary fo r the alignmen t (input) fil e was generated 
with the file converting option available within the DAMBE (Xia 2001). The 
DNA substirution model sell ing for Bayesian analysis was: Girl~ g.:unma 
distribution with 4 gamma rate paramch::rs. ' I he model of DNA subst itution 
was chosen based on evaluat ing the ISS rONA alignment with the rvlodeltest 3.0 
program (Posada & Cranda\\ 1998). 'll1e Bayesian infen:no:e of ph ylogenies was 
initiated from a random starting tree, and fo ur chains were run simult aneo usly 
for 250000 generations; tree!' we re sampled every 100 generations. 'I he first 25 
%of trees ge nerat ed were discarded ("burn- in") and the remain ing trees were 
used to construct both a 50% majority rule conse nsus tree and com pute the 
posterior probability values. 

Results 

Our fungus morphologically resembled anamorphs o fbo th someascomy~ctous 

and basidiomycetous taxa, hut the nuclear staining and fluorescent microscopy 
dearly showed that individual hypha! cc\ls, co nidiogcnous cells, and conidia 
were very rarely o ther than binucleate (see under Taxonomy). This dikaryotic 
condition suggests these isolutes urc the anamorph of a basidiomycd c. 

'Jhis s taining h:~hnique produ ced surprisingly good nuclear staini ng and, 
uncxpectedl)•, it al so showed the proliferated anncllophorcs extremely well. 

To investigate the molecular phylogeny o f our fungus, the ISS rDNA 
sequences were determined for two of o ur isolates (UAMI I 10782 and 10785 J, 
these were identicul (G cnllan k H406 J 18), and wert" used as (IUeries in a 
Ul astn (Alt schul et al. !997) NCBJ database search. 'I he results showed they 
were d ose\)• related l o I he holol)'pes of Utlsidiopycuis l1yalimz Oherw. et al. and 
Procaopywis pinicola i\•1. (Obcrwinkler eta!. 2006) , bo th monotypic gene ra. 
At k.1st partially by comparing ISS rONA scquenct.'S of their two new species 
with a variety of basidiomycete SC(Iuenccs, six of which were from specks of 
the Atra( tiellalcs, they placed their new species within th e order Atmctiellnlcs, 

clas.c; A trnctiellomyo::etes , subphyl um Pucd lliomycotituz, d ivisio n Hasidiomycotn 
(Bauer et al. 2006) . 

Be~ausc our strains d osdy resembled Bm;idiopycuis lzyidiwt in some features. 
ISS rONA sequenCt.'S of the fo llowing species were included in the phylogenetic 
analysis: !Jasidiopycuis lzyalimz, J>mcerupywi$ piuico/11, i>!tlcogetm fizgille/1 (Fr.) 
Link, 1/elicogloea lagul1eimii !lat., and Atmctiella .(Dialli (Cohn & J. S~hr6t.) 

Obcrw. & Bandoni (Fig. lA ). Various ascomycete taxa th at morphologically 
res~mbled our isolates w~re also induded, e.g. Oplzivstoma ulmi (Iluisman) 
Nannf.(has a l'ew tum anamorph) and sev~ral Gmpltium :,o;pecit.'S. Phylogendic 
analr.-is of the ISS rl>NA data using four d ifferen t (N J, llarsimon)', Bayesian, 
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l=ig. I; PhyiUJtcrwti.: ;u,;~ lr.;is oftht ISS rDNA ~t"q utnc:c dil t:.l. A. Phylogc1wtio;: ln!t for IJtuitliop~oritlo:s 
ulb..-r/(mi$ within tho.' 1\/rtl('ti</1"/~ Tn"" ;, lxlstd 011 ~ 50% 111ajority rule C:Oil:kml,l.) \fo.'t obl;l itk>d 
from l~yi!:!iiiln inftNnce. ' I he first numlx>r at the nod<!S abtn·o:> tho:> line Np~nts the posterior 
probability \'aluesobtained from JJ:.r.~·.::si an analysis. '!he woooJ and third num bo! r (below the lines) 
111 the nodelo indiate the level of support ba5oed on bootst r-dp 1analysis (i=ciS(!ns\C"in 1985: ,. bas«! 
on 1000 booutr-.lp rcp l ic-o~tcs) in combination '"i th NJ and I'ARS analysis respe.: th•cly. 'Jhc ISS 
rl)!lli\ ll littnmcnt c11 n ht• ret ric1'Cd from the EM IJI .• ,\ Jip;n 1111 \ab;isc under I hi.' foiJ(~·i np; ae«"$~ ino: 

•\ U GX 00 1 1 4~ . n. '!'he unmotcd Neighbour-Joining (J>IIYI.ll', NJ, UN,\DIS'I": s..•Uin)! 1\8<1) 
phylog.-nctk nct•vork showins the relotLoJncss anu)ng r artial ITS n.•gion St'qucnccs for fnu r spcciti 
of lhc i\tradi.:/lald including Ra_(itlio{'y(t~idd albertcrl5i.<. For thoSI.' St'<Juences thai WCTC obtained 
from NCnl !hi' C.cn& nk a~ion numbers are pM'.idcd for in htackcu following th(' .spl.'cit.! 

nllmc:.'l. The phytogt<nctk II\."\":{,\) and dendrogram (IJ.) ""l.'rc dn1wn wi th 1he Trcc\~"~ew rrogro~m 
( P<~gc 1996) u ~ i ng !he Pll\l.IP lrccoutfilcs, and annocations \\'l.':lt! added to thl' figure_, 1\lith the aid 
of Corel Draw (Corel Corroration 11 nd Corel Corpol'l! tion Umitcd. Ouawa, Canada). 
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Maximum· likclihood as implemented in TreePuzzlc) mcthodl<O for inferring 
cvoluti01l3r)' relationl'hipl' yielded t rees with esl'entiall)' l'imilar topologies (Hg. 
lA ). 

This ISS rONA data set also separated members of the Ascomycota from 
those of the Basidiomycota and, as c.xpcctcd from previously proposed 
phylogenies (Sikaroodi etal. 200I,Swann eta I. 200 I , Bauer ct al. 2006, Blackwell 
et al. 2006), placed members of the Agnricomycoti11n and l1ucci11iomycotilln of 
the 8Midiomycottl into ~pedfic dade~. The 18S rONA sequences of UAM II 
10782 and 10785 gr<mped within a dade that included spe..:ies of the class 
AtmctitdlomycdL"S (!'ee fig lA, node 5). More precisely, our st rains, under 
the name of Hnsidiopywides 1dhr.rtrmsi.( (sec 'l':!.xonomy) , were placed wi thin 
the Atmctiellales in a monophyletic dade that contains Uasidiopycnis hyali11a, 
Proceropyc11is piuicohl, A. soltmi, and Phleoge11ajagi11ea (fig. 1 A, node 6). Mo~ t 

notably, the ISS rONA seq uences of these strJ.insdiffercd by only 3 substitutions 
from the ISS rONA sc<1uen~c of B. hyllliwt, but there were 5 and 6 nucleotide 
differences between the UAMH strains and the sequences o( A Sflltmi and 
l'roceropycni$ piuicoltl, respec li\'cly. 

The rONA TTS regions (TTSI, 5.8S rDNt\ , ITS2) for all o ( our five st rains 
(UAMH 10782 to UAMII 10786) were sequenced (GcnDank £F406119), and 
tlll.' s~ ITS n:gions of 551 bp, were ident i\:al. Partial ITS rc.>gion sequences (1'105 
bps) (rom Basidiopy.:11is hyclli11a (DQ I98779), I~ pi11icola (DQ198780) and 
A . . (ola11i ( DQ 198781) were .:om pared with those o( our strains (J;ig. 1 B) and. 
excluding gaps. there we re 16 nucleotide di!Tcrcnces between lhc ITS sequcn.::es 
of the UAMII strains and that of B.lty~diua, compared to 46 and 52 nucleotide 
differences between our strai ns and the ITS sequences o( P. piuicola and 
A. so/mti respc.::tivcly. 

' lhese results show that our isolates arc distinct from related species, and we 
propose a new specks in a new anamorphic basidiomyccte genus. 

Taxonomy 

Basidiopywidcs J. Reid, F.rj61fsd. & G. Hau~ncr, gen. no\', 
~hc;oBA.>iK MBS 10902 

H,Yf•liOm)''t'/11$. HyJollll<! 11yalimw, INtve>, kjlt.llt..- si11l' filmlii. C'dltt/11,.. bim.de't•ft•r. 
C.O,ri.livplwra ab initio (,>: lrypha siugltlar( C"n:tttl C'ousta11tit1; /IOSt(/1 re"glllatim multo 
rmnifr.m•tia, $k llaMt" mmrot~Lmalll 1-d rnm:m,~mlttl. C.tmitliopiMrn ~wsula 1lfiJ 
lti/C'rihlt$ tullmcracctllia, lutbilrt ~pc /~t~bimllu. Cclluln ctmiclio;:<!tiU /C"rrnhu•Ii~ 

mmc:I/Qphonun p.:n:utf<'tl$, primtJ ad 11pium t011idiwn $itr~ularc Jl)flllfllll pnst<'tU!IIC', 

prim111n t011itlimn S«cMmn. $l!Ut:.$$il'C' t m ritli11 mltlitid11 l111loblmtku jmnrms.. Conitli11 
; ,. J;lllflt~ muros:•~ ll.):S'"Sillll, rmiullulmit•, ll)'ldims.,/(l(V~'I'I"; ubluJ tj.'ll •·.-1 bn·vil<'t dm"Ut 
upicibusobtrtsif, :U'tl bmibus lnmtttfis tum fimbriis (flrfis b(/,iluribr,~ Ctmitliti jlle"mmtp•<' 

lo:mpnrcg.:rmint•tinni.< nm·a mmd/npl~ntll cmitlrt/1/, 

EnJorotooY: From 11x> gcntric namt &$illiQ/?""is. and -idts (Latin,- tikt , con iX"Citd 
ll'ilh) 
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Type species: 
Basidiopyctridcs albeYtCIISis J. Reid. E}'jlilf!'li. & G. llausn..:r, sp. nov. 

MvcoHANK MH Si 090J 

Hyp/oum)'(tiiiJ>. C.Avni11< in IISIIIQ CIUtl r;o/Wl/Q rmilfl ft1111C'IIIiti!IC' m/ 20 <C <111/ /6-32 mm 

dinmdro p0$1 121/i(.$ aut 26 80 mm post21 ofics ir1 oh«uriuiJe, "''' 13 17 '"'" po$1 12 die!i 
;., /uu obst-roriltiltljllt ulttrnmrti; a/but ,..,./ olilntissimt bTimiiC'ilr, tlt'lnmn rrossis mn.scusis 

ma.csi$ W11idiorum obt(tfM. llypi~M /,S.J.O Jlltl t!ianJ</1'0, llyalintl<, laem $itO<' jibnli$.. 
C,.l/,.lltt bir~,.dtu/tit. CcmMivplwra 220-'100 I"" lungtl, mUIIUI~mu/u wl mocruo~m1du. 
Rami pmximc infm ~pta corh·11/CS.. sm·pt' in nrigio1t: all.:mmti, a ut.:m dtfJ Sllll' flm curvaJi 
tlilululiiJIIC'. C.:I111/U£ c 'cmitlioj,.~llfi-C' t.-unj,wk>. lwlubluuicut, ,yUm/r·kue wl bmi knilt-r 
crmlmclat, auudlopiJ~~TtU: p.:rcurrc11s 15 90 ( 100) :o: 2.5 3.4 (4.0) I""· Sit11s mo1idio~t11i 

~IKCtssivo 0.5-7.0 11m 1/istmrle:>. Cvomli11 G.S-16{-18.5){$11- JIAS :!: 1.7S) X 1.5 .. /.Q 

( •/.S)(sd=<J.-15 t 0.6,').) I"" ;,, ~ulla.< ltliiC()SllS a,:,:r<'):ata, lmicdllllari<T, il)'lllina, ta..vi)!rlla, 
obWuj,.'tl ,..,.Jin~iltr cllmila: bi#ibu) lrtllltll/i) cum fimlnii$; J'"I!Yi'/'") ~...1 mmd/Qphom 
$«.11/UIIldn j,.'t'rmi rl /ll llill, 

1/o r.(l'fYPI:: c ... s ... nA. Albcrla: Taylill" t ake l lil.:inb Trail, Uanlf Nalional l'ark. l)rictl 
coloni« on Stl!rill' pii'K' t .... ·igs t"nlbcd<kd in malt u tractl)-cast extract agar (ME\'E) 
holall!d fro n1 b:i rk lwo:!tle !;JIIcries in Pi oms comwta \'J r. lmifolia En1,•<!1m. hark. collecred 
23 Scptcmbl'r 1 ~7. J. and B. Rcid, dcri,·c.;\ from VA MH 10732. 

ISOTYP£: Wll\(M)I397 

ETYMOIOOY: From lhc prO'o·incial nanll:", Albcn a. 

CO LONIES on MEYE wh ik to vny pale brown ( JOYR8/2 to 8/3} with even 
margins in alternating light and dark at 20 °C, margin:-; while ( IOY RS/2) to 
translucent. Dark grown colony margins often irregular due to faste r growing 
hyphae devel oping short, lateral dendroid branches around the margi ns. but 
these arc less pronounced in alternating light. White ( IOYR8/2) beneath areas 
of denser my.:elium, but colourless d scwhere. OoouR la.::king or indistin.::t. 
Attaining 16-32 mm di:un in 12 days or 26-80 nun in 2 1days in darkness, and 
13- 17 mm in 12days in all crnating light and dark,all at20 °C. HYI'HAI:: hya lir1e, 
smooth-walled, 1.5-3.6 ~m wide, Clli. I.S binucleate, aerial h)•phae collapsing in 
older cuhur("l;. CI .A MI'S and (;H l, i\MYI>OSI•ORt:s lacking. CoNI I>IOI' IIOKf.S erect, 
initially arising from single hypha! clements, phalacrogenous, mononematous, 
scmi-macronematous or macronemetous, the latt er often coa les..:ent laterally 
and then resembli ng top-shaped conidiomata wit h g listening apices (l;igs. 
2.3). 

~·lacronematous con idiophores 220-400 IJIU long, with each hnmch 
narrowed ut its point of cmcrgenc~.· from immediatel y bd ow a septum in the 
origi nating hyph a, curving upward sharply and widening to normal siz.c; the 
vaM majority have a basal septum above the curve, and all arc termi nated by 
pcrcurrcntly proliferating anncllophures {Figs. 3,1,5): produci ng slimy conidial 
masses; medi um -embedded hyphae may produce crescent -shaped conidial 
masses. CoNtDIOGENOUS CELLS holoblastic, terminal, integrated, percurrent, 
forming conspicuous anndlophorcs 25· 150 X 2.5-3.5 (-1.0) J!m; these arc :.11 
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Fig. 2: Conidiomata of BusitliuJIJrllill<"snlb.--rt .. miJ (strain: UAM H 1078<1- W IX(M) 72Q) in \'arious 
)\ug~s uf dt"WIU()mcm, growing on an autoclanxt pin~ '"'ig in agar. Har • 10 mm. 

fmll parallel-sided but t\lpcr gradually towards the apex, and arc occasionally 
either slightly constricted or form slightly swollen nodular annellal ions at 
!heir base. ANNELLATIONS occur at intervals of 0.5-7.0 1-Jnt, with the longer 
intervals formed lirst. C:oN IUI A (Figs. 3,6} unicellular, hyaline, binucleate. 
smooth-walled, oblong to occasional\)' short davatc, with an obtuse apex and 
trun.:atc base that may bl' slightly narrowed, but with a short but ddini t~· frill, 
6.5-16(- 18.5) (sd=l 1.15 ± 2.78) X 2.5-1.0(-1.5) (sJ =3AS ±0.65) !J.Ul, narrowed 
bases 2.5 ± 0.8 ~m. produ.::cd singly, but aggregati ng in slimy m::tsscs in .::ulturc, 
germinat ing h)' germ tubes or d ireclly produced anncll ophores. 

Tt:UlOMOHI'II : Not obse rved. 
Aor>n·m:-<~ r. rSOI..I•'I'I;.s •:XAM I NI!r>( r'Ait~Tv r• liS). Sank' )iteand s;t rn~ date as th<'IJOiotn~: 

UAMH 10783 ... W lr\(M) 7 19 from the sanretrl't'as holoi)1K': UAMH 107!H - \\'I~(M) 

72:0. UAMI I 10785 - WtN(M) 1399. ilnd UIIMtl 10786 - WII\(M) 1425 were from 
thr<:ediffcrent trt'\"s. 

Individual dark grown isolah.'S varied slight!)' in srowth r .. tes and ..:olony 
morphologic.'S, but in alternat ing light and dark growllt they were very similar. 
And in all cases secondary conidium production greatly increased the size of 
the slimy con idial masses on the surfa.::e of a .::olon)'· lmporlantly, the nature of 
th e conidiomata fonncd in 1\\lig cultun.'S \\laS lhc same a'\ on agar plalcs, e.g., 
size Y;lriation, branching pattern, ..:onidium size, etc. 

Occasionally conidia remain attached at the conidiogenous locus; this caused 
bending in the anncllation zone (l:ig. 3). However, this is different from the 
situation where seceded conidia sometim es remain adhe rent after !:e.:es.<:.ion; 
presumabl)' because of the presence of muci laginous material on either \\Ia lis 
of the conidia o r ..:onidiogcnous cell. When viewed with phase contrast opti..:s. 
bolh conidium inilials and most conidia have a halo surroundi ng thc."m (Fig. 6); 
that m:.~y be a mud laginou:oo shea! h. 
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J:ig. ): l.inc d ro~wing~ of IJu.•itlinfl~tritla <i/l,..,.l<'llii$ ()train: UAMI I 10786 - WIN(M) 1)97). 
A. H~bit $kNch of indhidual conidiophorcs aggrc8J1 tions: no1 to scale. B. Conidial Jiw \"ariation. 
Sunw conir.liu h ll\"1: gullule) unr.l l or sheath). &r • 20 Jim. C. An amwllution zorw frorn which u 
conidium was displaced in a sympodul;rr man ocr. D. Basal bt-.mching of a compkx conidiophore. 
E. Two mononenkltous conidiophore$ (ann~J iophores) , oni! highly guuulate. WtK·n a conidium 
is fonncd initia llr. i1 i~ oii<'n subtnld(!(l bra sligh1 conslriclion in !he originating conidiogt-norrs 
Ct'lls (.:'.1 ). Bar for C. 1), and 1: - 20 Jllll. 1:. Young wnidioma with b.-anch~d conir.lioJihor<'~ 

arising from a sing!(' 1."1\'mcnt: conidium with mncililginous sl11~a th (ms): amltUation (a): bromch 
ronstriCiion (be). Bar • 20 Jllll .. 
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Fig. 4: An incidcnt· light ll u or~S<cnt micrograph or a DAPI·5tai!K'<I .sl ide culture (w a in: 1JAMII 
10781 - WIN'(M) 7201. A. Binucltatc hypha! cells; septa {s) and nuclei (n). Swcllinl!s on the 
anl)<.'II OJihOtc b;,S(" (sa). Latcrall>· displaced seceded conidia (ac) .still adhering to a proli(eratcd 
anrk: IIOJIIKlre. Ro:Jit:litiwl)' proJu.:~ anndlations (ra). IJ.a r - 20 fUll. B. Two bipolar germinating 
conidia (bS). Bar - 2011m. In both A and B, thtconidia an~ rcgu l<~rl~· binudtateand, on g<'nnin<~t ing. 

~ue«:!<sil'c conidiOJ{enous site$ arc o11cn nurrowtr. 
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Discussion 

None of the strains of Basidiopycuides alberkusis ever produced basidiomata in 
culture, and thcirconidiomatasupcrficia lly rcsl.'mbk·synncmata aschara..:tcrized 
by Seifert (19RS) and Seifert & Okada (1990). However, our DAPI nuclear 
staining results th at showed the hypha\ cells and the conidia arc consistent\}' 
binucleate, and the DNA sequence phylogeny data combined, provide strong 
evidence that th is species is a membl.'r of the Basidiomycola closely allied to, 
but not identica l with, 8a5idiopywis. hyaliua of the Atmctidlalt!S. And while 
morphological similarities were evident in these two spccieli, e.g., the manner of 
conidiophore bran.:h ing, si1.c and shape of conidia and the latter's aggregation 
into slimy masses. Nei ther significant anncl lations nor pronounced annell ation 
intervals were described or figurt'd for Btlsidiupfi.:uis hylllilw - herein we 
usc anncllat ion to denote the sites where single conidia arc produced, and 
anncllat ion intcrval(s) the distancc(s) between two such suc.:es.-.ive sites- hut it 
was said to produce annellides. 

In some fea tures nasidiopycuides (1/br:ru usis also resembles the basidiomycete 
Stilbolultmwlla co11idioplwm. However, Ba ndoni & Obcrwinkh.•r ( 1982) stale thc 
an nellations in S. co11idiopllom are inconspicuous and only dearly visible when 
stained, hut it sanncllation intervals as fibFU red arc significant. In liasidiopywides 
(1 /berte ll.~i~ the annellationll arc seen ea<:ity in both water or KO II mounts 
(fig. 5) . Thus we assume that significan t anncllation intervals are lacking in 
Basidiopycnis hyalina, si nce Bandoni & 0bt'r winkler (I982) illustrated su..:h for 
S. r:o 11iditJpltam \Vherc visualiz.ation was markedly improved in stained mounts, 
" 'hilc Obcm•inkler et al. (2006) who also used stained preparations did not 
record these features in lJm:idiopycuis ltyalimt. Nor did they record conidial 
germinat ion by direct production of anneUophores in Btuidiopycnis ltyali1w 
as we found in B(ISidiof')"~" ide.~ ulbert~mis; they only reported gl.' rminat ion 
by production of hyphae. Indeed, the conidia of Bas.idiopycuides afberte11s•'s 
lypi.:a lly germi nate by the product ion of ei ther uni - or bipolar secondary 
anncllophores. These can, and do, produce mul tiple secondary conidia (l:igs. 
1/\, B). fi nally, BasilliopyL-uides albertwsis is only known from a si ngle location 
from severd l Pi11us coutorta var. /(l tifolia trees at u single location, while 
Basidh,pywis llya/ill(l occurs in galleries of mult iple species of bark-beet les 
infesting both Picea abies (I..) II. Ka rst. and Pi11us sylvestris in German)', It aly 
and Switzerland (Oberwinkle r et al. 2006). 

1l1e unusuall y pt: r.:urrc ntly proliferating annd lophorcs produ.:cd by 
BaJ;d;of')"" ides ulberlcmsis are not U1ti quc. Similar anncllophores that develop 
a!' cxtcn!'ions of conidiophor~ and conidiophore branches arc reported in 
FilMf>Orelltl [= Uoger5ia mmelidic<t Shea rer & j . l ~ Crane (1976)J , but this has 
very different cor~idia. Blackwell & Malloch ( 1989) described the hyaline 
imperft'ct stalt' of a Pyxidiopltom sp. as having 200-300 J.Lill long conidiophores 
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l:ig.. S: l'h~sc oontr.t~l microgr-.tphs of conidiomata (strain UAM II 10786 - WIN(M) 1397). 
A. An appanmt aggregation of atl<'ast thr« conidiomata arising from at le.utthn><: .sc:parate hYJlhal 
C'k-n~nts (S('(' ba'IC). l\oh! the comtr ict«< branch baSo.'s {arn"'loJ5), &IKI the wry n>g11IJr inler'\'ills 
bct\\'l.'Cn succnsiw an•I('Ua tions, Bar - 20 ]Jill, B. 111<' basc of 11 CO•tidioma arisi •IS from a 1~arcnt 
h)·r h:l l clenwnt J>Ixwm in t ~o.·odi ff.-rent focal pl..i•lol'S- 'I hc oomtric tt"tl ba_foe_~ o(br-d nchingcJC'nwnucun 
lx- cklUI)' w~n . ~l't! n in suc,essiw br-o~r..::hu (:.rrws). ~tc on the right tl~ •thr~ kwl bram:hing 
pattcm of the conidiophore" .sc-n~u ).tulb~ et al. (200.l. Fi~t 12): on th e: left the conidioma is dcrh\XI 
from a singk bra!Jdt arising from a w~tatil·e hypbat dt'mcnt, t»r - 10 J.lnl· 

and pcr..:urrt·ntly prolifcratin~ conidiogcnous cells; th is too was ruled out 
after examination of a prepared slide loaned by Dr. l\lalloch. lr,dccd, such 
anncllophores have been reported in a wide \'ari ety of fungi (Clawe 1989), 
sometimes being produced concurrently with sympodially proliferated 
conidiogenous cells e.g. in DifdryjJI! albojJruiuosa (S...:hwcin.) Cooke (Gla\''e & 
Rogers 1982). 

Basidiopyc.uide5 alhertcusis strains rcscmhlc superfidally species of 
Gmpl!ium and l'e.<otum (Sei fert & Okllda 1993, Okada ct a\. 1998b) but differ in 
the branchi ng nature in th e .:onidiomata of Uasidiopywide.~ afbertensis; lengths 
of both annd lophorcs and <.·onidiut ion site intcrYals; the prcscn...:c of only slight 
swelling of some of the basal annell ation intervals in the annellophorcs (l:ig. 
5), rather than the significant nodulation found in Gmplu'um spp.; and the 
conidiogenous cells that arc markedly different to those found in Pesowm spp. 
Out the basal branching in Basidiopycnitle!> afiJertemi.~ is strikingly si milar to 
the "Thrce- ll.'vel branching pattern of the conidiophore" that illustr.~tes how 
conidiophores are produced in the capitulum o(Gmp!Jium laricis K. Jacobs ct 
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l:ig. 6: l'hasr contra5t microgral'hs of conidia (strain UAMH 10786 - WI:-..! (M) I;\97). A. O blong 
c1midi:. with trun •. -:uOO basal frill [ rom(l:t~ with Jaool') et al. 2003, Fig !OJ, l~r - 10 .. m. 1!. Conidia. 
llu~ prcs11mt d sht>at h is indica ted by arrov.·s. Bar - 10 Jllll. 

al. (2003, l'ig. 12). excl.'pt in the latkr the bntnch~ do not have ..:onstricted 
bases at their point :;: or origin. 

When first reported in the li terature (Bauer et al. 2006, pp. 43, 57-58, Hg. 
1), /Jm; idiopycni!i lrynlinn was trc:ltcd a..:; one or two new Atrnctiellomycetes wit h 
"pycnidial ba:;:idiocarps", and only dc:.:ignatcd by a herbarium number in the 
disc ussion in that paper. Later, only Basidiopycrris lryali11a was confirmed to 
produce a "pycnidi:l l basidiocarp", i. e., a structure resembling a pycnidium in 
\,•hkh ba~idia and basidio~pore~ arc produced; the ~cco nd spccics,l'mumpycrri.~ 

piuicola , was trc:llcd a.<: a new anamorphi.: rungus (Obc rwinklcr c1 al. 2006). 
l lowcvcr, 1hc Iauer authors reported th at th e basidiomata or RaJidiopycui$ 
lryrdirw were only produ..:cd when struins were paired with other rungi, but not 
in collec tions rrom host materi:1l. 

We never round basidiomata or Bmidiopywid~s a//lerten(is either on host 
m:lteri:ll or under any ~ulture ~onditions. 

Oberwinklcr et al. (2006, p. 644) did not propose an anamorph genus for 
thc:ir usexuul ph usc or B{lsidiopywis !Jy,lfinll, stating"\\''~ wl.'rc not ublc: to lind 
morphologica l charocleristics sulfi..:icnt fo r separating these basidiom}'Cetes 
anamorphs on a generic level and, thcrerore, do not propose a new genu~ 

ror the anamorph or II. hytl litUl." In ~upport or this the)' rcrcr speci(i.::ally to 
Stillmtuhmli!lla Obcrw. & Randoni,a monotypicgenus based on S. conidiopl1om, 
and two species or Pistillaria f r. {Koski & Perrin 1971); the latter two are now 
considered species or Typlmltl: '/: mio.:aus (Pcrs.) lkrt hi er and '/: setipes (Grev.) 
Bcrthier (Bcrthier, 1976). nut an anamorph gen us is required because criteria 
o ther than conidiomatal st ructure separate org.mi~ms such as S. conidioplwra 
and ·r. mietms rrom 8. hyaliml. r:or example, Bt~sidiopywis l1yalilltl has simple 
septate pores surrounded by utructosomcs (Obcrwi1tklt:r el ul. 2006), whileS. 
couidioplwra h:1s dolipore septa, lacking parcnthosomcs. We did not examine 
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pore structure in JJasidiopywidt!s alberteusis. And bot h 'J: setipes and ·1: miam.~ 

have damp con nections (Ko~ki & Perrin 1971), but lk~idiopy.;ni5 l1yalina 
(Obcrwinklcr ct al. 2006), S. conidiophom and llf1sidiopycuides liiiJertem>is do 
not. 

n 1ese factors, plus the fact that 8r1sidiopycnide.~ lllbertrmsis did not produce 
a tclcomorph statc,nu~de it difficult to dctcrmi11e the various relationships. But 
it suggests strongly that relationships should not he assumed ba..:;cd simply on 
the production of presumptive "cntcrobJa..:;tic annelloconiJ.i a': It is doubtful 
GmJJI!ium :;pp. :;en:;u Okada et al. (2000) ;~re closely related to the organism:; 
discu:;:;er.l above, but the method of conidial production in specie:; such as 
Gmpltium laricis (Jacobs ct al. 2003), GmJ1IIiwn peuicillioides Corda (Okada 
ct al. 2000) or UemeNrmia tltermopllila (Fergus) Seifert & Sams.on (Se ifert et 
al. 1997) arc superficially strikingly similar to that of Bllsidiopycnh; hylllinll , 
B(lsidiup)'l:nidt!S alberteusis and S. couidioplwm. It is also highly unlikely 
tlwt Gmpllimn spp. consish:ntly produce binucleate conidia as obst•rved in 
Jla#diop)ll.·tlide5 (dl>e rremis. Probably, the superficial simi laril)' in con idiogenesis 
observed in the generaJspe.:ies listed above simplyretlects.:onvergcnt evolution 
of a similar, hut not identical, characteristic that has been s.clected fo r in different 
groups of unrelated fungi. Th..- production of large masses of sticky spores on 
upward pointing conidiophores wouiJ faci litate their being brushed onto 
the bodies of inse.:t s, and thus favor their dissemination by insects. Wi th the 
indusion of sequence data. along with morphologi.:al criteria, Jla.~idiopy,nidt>..$ 

albertensis can be distinguished from "Grapllium-likc" anamorphs that cvoh•cd 
within both ascomycetous and basidiomycetous lineages. In order to faci litate 
a better understanding of the biology of these organisms we need to designate 
a phylogencti.: cla..,_.:;ilication. lt is likely that more "Gmpltium-Jike" fungi wi ll be 
recovered from bark beet le gallerit!' and these organisms should be placed into 
appropriate gene rd. 

n1roughout we have used the term unnel\ophorc in reference toconidiogcncsis 
in Basidiopycuides alberl~usis, but this. is .:ontra ry to the rc.:ommcndation by 
Kendri.:k (1971, p. 261) that the term annellophore s.hould be replaced wit h 
annellide to mean annellatcd conidiogenous cell. 1\owcvcr. annellatcd was 
defined in that same Proceedings chapter {Kendrick !9i I, p. 254) as "condition 
of u conidiogenous cell whid1 has undergone a number of ver y short percurren t 
vegetat ive proliferations, ea.:h of which terminated in the production of a single 
holobla..:. ti .: .:onidjum. Each --- a narrow band of wall rnateria\ en.:irding the 
conidiogcnolL" cell, is. cal led an anncl lation." ('!he bold lL"agc is. ours). Although 
subsequently many m)'Co logi~ t.s have followed th is recommendation, we do nol 
feel the term anndliJ e, as definer.lubove, is appropriute for the .:onidiogenous 
structure seen in Basidiopywides a/berteusis. And problems with this general 
usage oft he term anncllide have been noted before. 
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Hamm ill (1972), in one o f a series of papers on ~on idiogenesis in fungi b;;~scd 
on lran!'mis...,io n eleclron microscopy studies, drew :at1entio n lo an unusual 
form of such in lvlo11otosporell(1 splmeroceplul/(1 (Berk. & Uroome) S. llughcs I• 
Acrogenospora splweroceplml(l (Derk. & Broome) M.B. Ellis ( 1971) 1. Here, the 
subsC<] uenl unusual path:rn of conidjum malur.:!.l ion aside, initial development 
ilwo lvcd pcr.:um.•nt gr0\\1 h o fintr3conidiophorc h}•ph3c through a previously 
formed ;.:onidium-ddimiting septum. 

Cole & Samson (1979) using scanning electron microscopy confirmed, 
and expanded on, llammi ll's work and concluded, page 78, " ••• it is probable 
tl13t se\•eral genera of :mne llated Deuteromycetl>s develop in this manner': 
But whal is significant, from o ur point of view, is th;;~tthc anncllalio nii on the 
conidiophO(( arc produced al significant interv;;~1s, not ve ry short perc urrent 
vegetative proliferJtions (sec above). 

The term annd lidc was defined by Sutton ( 1980, p. 612) as ua holoblasti..: 
pcrcurrcntly prolife rat ing co nidiogcnous cell", a m ore su..:cin..:t but nonetheless 
accuralc rendering of Kendrick's ( 1971, p. 258) definit ion . And an example of 
the confusion that existed at thatl"ime is to be seen in Uandoni & Obem•in ldcr 
(1982, p. 1879) who were unsure a.-. to the true nature of the conidiogenOlL" 
cells in S. rouidioplwra and wrote "Altho ugh we have used the lc:rm annellidc 
in refer~nc~ to the conidiogenous cdJs, it remains to be demonstrated they 
arc ho mologs of structures so designated in ascomycetes and hyphomycctcs': 
'1hcn, in a progressive step, Sutton and his coll eagues (Minter et a l. 1983, pp. 
117- 118) argued that at least two sets o f developmental processes were bei ng 
ddint'd by !he term annellide. ll1is view was supported by both Wang (1990) 
and Kiffer & Morek! (2000), who both resurrected and dclined their concept 
of an annellophore and redefined an annellidc. We ..:on.:ur an anncllophorc 
is really ar1 anncllated conidiophore; sec W;;~ng (1990, pp. 53-56) for a precise 
description of the pOlitu1atcd process, and that annellophore is the appropriate 
term to describe conidiogencsis in Bclsidiopycniclcs albertensis, and quite 
possibly fungi such asS. lOIIidiol'l'om as well. It is probablc that transmission 
cle..:tron microscopic pictures will show that the two latter species develop 
anncl lophorcs in a manner co nsistent with Wang's ( 1990) theory and. as a 
consequence, the term annellophorc should be reinstated. 

Acknowtedgements 

We gratefully acknowledge Or. R.P. Korf and Dr. J. Ginns for critically reviewing th is 
manuscript. Fundi ng 1~s pro,'idcd by an NSERC disc<wery grant (GJ I) and thmugh 
a Ul,nada. Rcscoarch Chair (PCL). We also would like to express our gratitude to Dr. D. 
Punter foras.si.slancc with the L:1tin di agnosi!i-, ;ami to Or.s. ). Ginns. and G. Obd:1 for 
comments on our original description (figures) of the new species. We also acknowledge 
Dr. W. Gam~ for ad,·ke on lhe nomenclature proposed for our newly described ~peeies 



tuuidinpywidt$ gen. 110\',.- 295 

and Mr. M.j. You ng fo r hclrful suggestion~ on l)AJ'I staining. We are also gmeiulto 
Or. D. Mallo~h. Department of Ruh.ny. Uni\·er.>i ty of Toronto. for loan of a slide of 

Pyxitlio11llomsp. We also wo u ld like to thank Dr. V. Yurkov (Deparlmenl o f Microbio logy, 

Univc~ity C~f Manitoba) (()r pmvidif'lg us access IO his digital camera rniCI'OSCOpc. We 
als(ll h;ank H.. Talbot for assistance: with the photography. 

literature cited 

Altscl1ul SF. Madden TL. Sdtliffer t\A, Zhang J, 7J•ang Z. Miller W, Lipman OJ. 1997. Gapped 
BI.ASI' and PSI -111.,\ SI': A new jtc!WrJtion tlf protein databa~ se:.rch pmgranu. !..:udeic Acid$ 
Rt'$ll«h 25:3389·3402. 

llandoni RJ. Oberwinkter I ~ 19fl2. Stilbotuhu11dl~: A oew ~nus in tht' '/'ulll.<ll~l/acttlt. Canadian 
Journal ofBotany60: 1875· 1879. 

Rauer R, llegt-ro"'' D. S..mpaio JS. \\'eill M. O~n-.ink lu F. 2006. The simple ·septatehilsid iomr~t cs: 

a 5YI10J1Sis. M)'\:ological l'rog.ress 5: •11·66. 

~rthi ~ r J. 1976. MClOCIStd]lhie des Typlw ln. Pi#illaria ct gt'llr6 \'Oi.SiM. Bullet in Menstl ~l de Ia 

Sodoltoll.inrK'.cn ... J.:I.yon 'IS: nun..;ro ~pC..:. 1-202. 

Black.,.·t ll M. MaliOth D. 191$9. Py,..it/iQJ•llow : Lift: historit& and arthropod as.soc:iations of t"''O 
~IJ«ii:!> . Canadian lou mal of !Jotany 67: 2552-2562. 

Black.,.,'fll M, Hibben OS, Taylor JW, Spatafont JW. 2006. Rt'S('arch coocdination fk't"''orks: a 
rhylogenr for kingdom Frmgi ( lh r llyrha). Mycologia 9& 829·837. 

Cole <.~I'. Samsou RA. l 'fl9. Palln•u of dc\'t:lol'm.:nt in ~;onidial fungi. Pitmau, J.QrKion. 

Crane 11.. Shearer Cl\. 19n . R.ogt>Ts;n, a later uame for Fiii))J'Q•dlu. M>"Cota.Jt0•) 6: 27·28. 

Iiiiis M l~. 19i I. Dcmatiacc.oous lt rph\lmycetcs. Comnwnwealth Mya•logkal lnstitutc, t.:ew. 

Eyj61fsd6u ir GG. 1990. 1:ung.i iS()Iattd fmm stained .,.,'()()(j assOtiated with bark bectk galleries 

in timl>er t~e.< in New 7.eala•~ . 1\orl"'.l~' a.~ \\'estem C'.anada. PhD thesis. Unh'l'!rsity of 
Manitol);l . 

F<.'lscn5trin J, 1985. Confidcnc(' limiuon ph}·logenics: ~n app1Th1ch using the hools tmp. E\-olution 
39:783-791. 

Fdsen, tein J. 2006. PH\'LI P (Phrlo~ny lnfrrcncr Packagr) \'l'!rsion 3.6a. Distributed b)• the autho r. 
l><:partment of Gcn(>nle Science.~. Unive"' ity of w~~h ington, 5('altli:. 

Carns W. 197 1. C.:plmbporimn-arli[ll' Schilnnteljlilze (liypho mycNcs). Gustav Fischer VerLlg. 
Suttgart . 

GloM.: OA. 1989. Vo~riabll· prolifcrdting of cunidiugcnotU' .::o:lh in Vitllrr/"IUtlt: a1kl other fungi . 
S)'dO\\·ia41 : 122-nS. 

Glo!"'l' i)A, ltUS'-'1'11' Jl). 1 9~2. Ohservatiom on the ananlfl rJlhS of six sp.:ciQ I)( l)itdryp·~ atnd 
DillltfJ>t"lltl. Canadill l) Journal of Botany 60: 245·25 1. 

llamad~ S. l'uj ita S. 19fl3. DJ\1'1 staining imrrtl\'t!d IOr ' t' utntit.n ti\·ecytc)!luoro mNrr. I IL\tcx:h('mi5lry 
79: 219·226. 

llammill TM . 1972. J:ine ~ tructure of annellophoro. lll . Mnr~01o..<pordln $plrn.:rM~p/llllll. Canarlian 
fuumal of Botany 50: 581-585. 

llascg•w<~ M, Kishi no II , \'a no T· A. 19tJ5. Datinp: ofth t:> hunan-apt:> spliuing b)• a nJOie<ular clock 
of mitochondriJ.I DNA. lou mal ofMoll'Cular E\·olution 22: 160· 17-1 . 

l l auSI)~r G. Reid f. 2001. lht:> nuclear small subunit ribosomal genes of Sp/.n(rOIUl( m(/la 
lrdvt!lln.!, Splmernrlll.:mdlafimicoJa, Gabamaudin ~rae and Cnrrmi>Dim/lllmJa: J.lh )'loh""nctic 
implications. O.nadian Journal of Bota rl)' 82: 752·762. 



296 ... Hausocr & al. 

lla~ncr G. W~ns X. 2005. Unusual CQfllpao:t rO:-IA g(rte ~rr~ugomwnts " 'ithin soo1~ n Jo~~mbl:n: ..,r 
the t\.wm~ot<l: Evidcncc:' for molccubr CO·C\·olnt ioo !lol'IW('(.'Il ITS I and ITS2. Gtnnmc 4.'1: 

6-18·660. 
ll~usncr G. E>j01fsd6nir GG, Reid J. 2003. Thr\'C new spccic:'s of OpJ1inslmrw a1'KI notes on 

Comu~itufilkllW. C:m:u.lian lwrnal of Bot:.my :I I: o!O· tl i\. 

li~usner G. i{eid j , KlasStn GR. 1992. l)o g;~le.l te ·aKOSJ)()ft nk'mlx-rs of the Crplwloo>tiiU1W. 
t:.uknn~tuU<!t and O,•l•ioslwwlit«U<~harea .:omrnonph)'loj::\:11)'? My.:ologia 8•1:870·881. 

U~usner G. lro~n])()IH M. Kim H. Hreuil C. O.n•is C~. Gibb £A, Heid J, ~wen I'C. Hopkin AA. 
2005. Fungi \'('Ctorc:'d h)' the inlroduo:d bark beetle Tom~us pi11ipmld in Onhtrio. Olnada ~ nd 
comments 011 tbf.' taxonomy of l..-J•logmtdofum /,.m/bc-rgii, L. tr,dmmtis, L. lnmmtum and L. 
wi11~tldii. Canadian )011mal of llotany 83: 1222· 1237. 

llut,hison LJ, IMd ). 1988.liaxQnOin)' ..,( w mc potcn t i~l wu<xblllining fungi (rQm New Zealand. I. 
OplliOJiomo1loUt~. New Zeo~ la 1'KI Journal ofllolany 26: 63·81. 

Ia robs K. Kiristis ·t: Wingfield MI. 2003. Taxonomic !\'·t\·~Juation of th ree SJ*Cics of Gmpl1imn, 
b.ascd on morphology, ('((!logy and ph)•lop.enr. M)'<Oiop.ia 95: 71-1 ·727. 

1-::11-.'Chuk I.M, I h1tchisonl.l. R<!id J. 1993. SlimuiJtion of growth, sporuL1tion. anti poh.mlial ~toining 
C"'.ipability in C:rlltu<ystiopsi$ .filkat.l. European )Qutnal oi Fure~t ! ~ .. LI K~Iogy 23: 178· UU. 

Kendrick II. 1'171. Condu~ioM and RcoiXllllmendalions. In: Kendrick II (<--d) , Taxonomy of Fungi 
lmper(c, ti. Uniwnity of10rontQ l' rus, 'tOronto, 1' 1'- 2S3·262. 

Kilfer ( , M~lct M. 2000. The Oc ut{'romrcetes. Sciene<• l'ublishers, Enfitld, XII. 

Koskc RE Jr, Perrin PW. 1971. UasidiOC<I rps. annellooonidio, and Kkrotia in agJr culture ol 
Pis1illarin (Cltn·aria.ldpluu ... 4'). Calllldian Journal of llotany 49: 695·697. 

Mutsu~hin1;1 , ·t: 1995. Mubmhima M)'Colo~-:ica l Memoirs 8: I -4•1 & plate.' 1·89. 

Minter DW, Suuon BC. Br.ldy BL. 1983. What an: phial ilks llll)'W'~y? Tramuctions of the Brithh 
Mycological Socit'lyl-11 : 10')-120. 

1\i.:holas IW, 1'\ i cbohl ~ liB Jr. lkcrficld J)W II. 1997. Gcncl>oc: Anal)'sis and 'isua l i~..alioo of 
Gf.'nctk Variation. r:MBKEW.Kf:WS <1 : 1<1. 

Obcrwinklcr 1:, Kirschner R. o\rC iJ;~ I E Villarreal M. Rubio\', llci'):CI'QI',' 1), Bauer R. 2006. Two 
new p)·midial members of IIIC' Aluutidl~tlr;,>: &l·Uiioi')'!Uis li)'(llma and l'llXtffJi')'('lliS pimtolu. 
MycQiogia98:6J7-6-19. 

Okada G, 'lllkrmauu A, Gandjar I, Nakase "[ 199&!. Mo'l1h0logy and molecular Jlh)•logtn)' of 
Trclopil~'l.s Jpllll.:rop/~t~m$. a ~)'nocmatUU$ hn•honl)'«tc with ha~iJioni)'Cc tnus aflini ties. 
Mywscil.'n,e39:21·30. 

Okada G. Seifert KA, Takcmat~u ''· Yamaoka Y, Mi)'lll.aki S, Tub:tki K. 1998b. A fl 'Klk:cular 
phylogenetic rcappr~isal of the Gmphi11m compkt lxm-d on ISS rDNA >l'!UCI I.:t:.). Canadian 
Journal ofBol~ny76: 1<195· 1506. 

Okuda(; , /aooh~ K Kiristi~ T, I .I"Ji (·Sci~ G\V,Sf.'ifcrl K,\, Sugita T, Takcnl.11~11 II , Winj,<licld MJ. 
2000. E1'itypifkation ofGmp!Jium f1<"11icillivillt'$ Corda . .... ·ith 'omment5 on thf.' phylogcnr 11nd 
taXQI'K)IllY Q( graphium-like synneymatous fun~i. StudiC5 in Myc..,logy tiS: 169· 188. 

llagc IU)M . 1996. TREEVIl:.W: An aJ' JlliotiQnlo diwtar phy ll.lg~'lli!tk treti QIIJ)Crw nalw m[lutcrs. 
Computer App l iCJtinn~in the UioscitllCI!S 12: 3S7·3S8. 

l'o~W IJ,Cr.uk.I.UI 10\. 199:1. MOL>ELTESl':'lbting thc mo .. M ofDNAsubstitu ti•.m. Hioinfo rmatic~ 

1<1:817-8 18. 

Ronquist J1. 2001. Uayesian inference of ch:.r.~etcr e\'Qiution. TrenJs in l~ology anJ llvolutioo 19: 
<175·48 1. 

Ronquist I~ llm:Jscnbo:.-d:. jl'. 2003. MRUAYES 3: lla)'i!.~i3 n ph)'k>p:enetic inference under mixed 
models. Bioinfom1atiu 19: IS72· 157tl. 



tuuidi<'lpywidt$ gen. no\',,_ 297 

Schmidt HA,Strirnnwr K, Vingsun M. \ 'Un II ~M:s~h:r /'1 . 2002. TRhE·I'UZZUi: Maximum lik~lihood 
phyk>gcnclic ana ly5is u .~i ng quartets and rarallel computing. Bioinformalk.:i 1g: 502·504. 

S.:hroen HI. Silntt•~b Gl. S.:if.: rt KA , G:um W. 1999. Classification of tlw nl)'.:op;muit~ Glivcltuliwn 
~um in Clonn~tnd•p as C ro.s.:a, its relationship to nimw:lria ocllrol~tKD. and note..~ on other 
(;/ivditc/irun ·li~fun;ti.Myculogia 9 l :J6S·Jfl5. 

Seifi.'rt KA. 1985. A monograph of Sri/~11 .. and sonk' aU it'd h)1111011l)'Cc-te$. &udie$ in Mrco~y 
27: 1·235. 

Seif('rt KA, Okada G. 1988. GlcJ.:ujym•<ma, a IX'\\' genus of symx>matous hyphomya tes -..·ith 
NsJiomr«tous aHinitics. Mycohtxon 3l: 47 1·476. 

Scif~r t 1-.:A . Ok...Ja (i. 1990. Tuonomk impl ic-.llimu of o:onic.limnatal arwtorny in .\ynncrnai(MI) 
l ln•h<on•ycctes. Studies in Mycology 32: 29-40. 

S.:ifert KA, OkaJa ( i. 1993. Gm}'l1i1,, anan10rs•hs of Opt.iQsWmOI S l~«ies aud similar an.a ntOr(•hs of 
othtrascomyctlC$. 111: Wingfield MJ, Scift rt K.-\ , \\'cbbtr IF {OOs.), Cnutury)tis and Ophiwtwn<~: 

Taxonomy, Erology amll';atho~nidty. St. l'aul, MI. USA. AI 'S l'n:ss, p. 27·'11. 
X iftrt K.-\, Sarnson Rl\ , Borkhom T. Louis-Sciu G. 1997. Rnnrrwrtifl, a IK'W genus for Sli/~1/,l 

tlt<rrnoplliln,a thcrmorhi lic ntould from oompost. Utnadiun journal of lk)t ~ny75: 1158· 1165. 
Sh~ar~r CA. Cr~n•: JL. 1976. Illinois fungi No.7. ~nia utmrliflktt gen. & sp. llO\'., an aquutk 

hyphomyccte coloni1.ing lca\1::\' in th~ Sa)(llffiOn Riwr. Mycoi"Jtia 68:946-950. 

Sikuroodi M, Lawrey I D. Hawks-..vrth DL.lXI'ritst I'T. 2001. 'llu: phylogtndic position of sde<tOO 
licht nicolous fungi : llob5~mia, 11/os-poriwn, and i\ rarchnt~<fiomya'$, Mrcolop;i<21 RI'S<'an:h 105: 
453-<160. 

St1tton BC. 19&l. lit< Codomy<d<t$. Common...-calth My.::ologi01llmtitute, Kcw. 
Swann EC, Frieden EM. /l.k l.au)( hl in D). 2001. Urwlinioflly<ctcs. In: McLaughlin 1)11. Mct.aughlin 

EG, Lrmke I'A, (eds), SrstematKs a1ld t\"olution: 'Jhe Mycota VII l'ar1 H. Springer Verl.tg, 
lkrli n. pp.J7·56. 

'lhOillJISOII JD, Gibs()n Tl. l'lt-..·niak F. jeanrnougin E Higgins UG. 1997. '!he Clustai·X Y.'indows 
intcrl'acc: Fll'xihk s troll e!gil':l for multi ple St'q tll'!ncc alignn•~nl aided hy quality allil lysis tot~b. 

Nudo:ic Acir.l~ l(~ar..::h 25: •1876·•1K82. 
wa,lg CJK. 1990. Ult r.~structurc of J~rcurrcnd)' JitO!if('r at ingconid iogca)()USCI'Us and classific;UiOII. 

Studi~in MyoologyJ2:·1 9·&1. 

Xia X. 2001. DAMBE: Data anal~'$is in n)()kcuiH biology and l'\'ol11tion. Jour~ I of tlen•dil)' 92: 
371-373. 



M\YCO'f AXON 
Volrmr.· 103, pp. 299-30.'; /tmtwry- Murdrl008 

A new species of Candelabrochaete 
(Polyporales, Basidiomycota) 

M ARGA IUTA L.>ui!'NAS '', M .'l'ERESA 'l'ELLERIA',IRENEIA ,\-LELO', 

J. LA UitA ROI)fc;uv.z-A iu .. tAS~ & li "I'HitANZA Bv.I.T~t.\N J 

"mdm•t~as@rjb.esic. o·s tdleritl@rjb.c5ic.t•s 
'Rerrl /tmfl, R..Jt,illiw, CSIC 

l'lflza ,/,.Murillo. 2. 280 14 Mwlritl, SJm;,, 

irm:lo@fc. ul.pt 
1/llrtlim Bot1lnico (MNHN), Univ.:rsitlmlr tie Lisbou / CBA 
lhw rlt1 E.'C<Jla l'ulit.!cm'ar, 58. /l!i0- 102 l.isbw•, l'rJrlu81rl 

dultro/II@IIIL.:s 
1/)JIIO. IJe HicJ /rwill v .. -g.:wl (lh!t611ir.a). llllil•l!r.>idml de Ia J.agmw 

38071. Lu Lll$:111111. Tt:rurifi·. lsl11s Ciuwritrs. S[miu 

Abstract A ncw5pocicsofCo:mddabroduu:lt:(CArtidnua<. Polypomlu. IJmidiomyrota) 

is describrtl an•l illustrate-d from5JJ«imtn$ colk-£1,-J in 1wo isbnds oft lk" Macaronesian 
n:.~ion , t:,.;at (Awrd) Jnd Madci r:a. Allinities with o ther dow SJ~i.:s il~ C. ufriamu, C. 
ltmioi>ii au.:l C. ... plucplifli.l ar(" discussed 

Key "''ords - ;\pl!ylloplovw/(), Macarouesia 

Introduction 

'I he genus (.'(111d~lal1roclmete w::as described b)' Boidin ( 1970) to indude species 
characte ri1.cd by a resupinate, adnate, smooth or tubcrculate hasidioma, briltlc 
h'hen dry; with a monomitic hypha\ st ructure, consist ing of wide, short, 
dampless hyphae, b ranched at right angles; with projecting scptocystidia, 
subcylinJ rica l to suburniform basidia, somctimt'S with linear repetit ion, and 
spo res oblong to ell ipsoid, thin-w::a llcd, smooth, in::amyloid, acyanophi lous. 

Actually the genus comprises ten species with a worldwide distribut ion 
that arc differentiated primarily based o n ba..,idiosporc morphology (Table I ): 
subglobose in C. dispar l ljorlstam & Ryvardcn ( I Ijortstam & R)•vardcn 1986); 
ellipsoid in C. admtlll Hj orlstam (Hjor tstam 1995), C. •. :i rm/(1 Hjon stam & 
Ryvardcn (Hjorts.tam & R)'V3l'dcn 1986), C. r:mdfr:mnis (G. Cunn.) Stalpers & 
I ~ K. Buchan:m (Stalpcrs & Buchanan 1991 ), C. llmgloi$ii ( Pal. ) Hoi din (Boidin 
1970), C magnahypfw ( Burl) 13urd.s. (Uurdsal\ 1981), C !l imuhw5 lljortslam 
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(Hjortstam 1995) and C. 1-'t!rruculosa Hjortstam (Hjortstam 1983); cylindrical 
to subcyli ncrical in C. africmw Boidin (Uoidin 1970); and allantoid in 
C. septocystiJia (Hurt) Hurd~. (Eriksson & al. 1978). "Jhe J'vlacaro ncsian material 
has spores that arc reniform to ellipsoid 

Roberts (2000) tr.lnsfcrrcd PcmiOtJ/wm mexicmw Burl to Cm1de/abrodwete, 
making the new combinatio11 C. mexicmm (Burt) I~ Roberts without studying 
the type material. According to Burd..~all { 19R4), R mixicana has thick-walled 
spores and pscudocystidia, characteristics :-;uggcsting a rclation:-;hip with 
the genera Plumuodmt!le P. Kan;l., Cmuldtdmxlmc.'lt!, and 1 lyJXKimidum J. 
Erikss. We think that fu rther studil'$ are necessary to ascertain the correct 
position of thi:-; taxon and whether it :-;hould o r should not be included in 
Cn11deltlbrochnete. 

Materials and methods 

A total of 12 spcdmcns were collected during my.::ologica l forays to two ish:ands 
of lhe Macaroncsian region , Faial (belonging 10 the ce nt ral group oft he A1.orcs 
archipelago) at the end of the winter o f 2005 and Madeir.;~ during the :;ummcr 
of2000 and autumn of 2006. 

1l1e material was studi ed followi ng dassi'-<~lmethods for the cor t i ciaccou~ 

fung i: thin, freehand sect ions from each specimen were mounted in KOH (S%) 
and/o r Nlcl7.er's reagent. "lhese sections were examined under an Olympus 
BII SO m icroscope. M. Duci\as prepared line draw ings with the aid. of a Lcka 
camera Iucida. Color nam es are from the ISCC-NBS Color Names (Kell y& Judd 
1976). Abbreviations incl ude MD (M. Duci"tas), Tell. (I\·I.T. Tdleria), and TFC 
(University o f La Laguna Herbarium, \\•here the E. Bcltr.in & J.L Rodriguez­
Armas collections arc deposited). 

Taxonomy 

Ca11dclabrociU1etc mncnro11csica M. Dut"i1as. •tC: ll.:ria & Mdo, sp. nov. Fws. 1 & 2 
MH:nUAN" Mil 511289 

l'mrtifiCiltio rt$11pimmc, lneviter 11d substmt11m mrita, lr11ea m.rautiacn, crw• mm;.:i~~t 

fibmla, clmkl•t'"- Sy'i/etn•t rrwtwmilicurrl l•ypltmrtm,filx•fur w•r )S.il'fll,,.; S(•ptcx:piUiw usqu( 
(lt/ 150 x H 11/lln; bo-uilliu 'l'wlluor ~pomn1111. ~,1,.-y/imlricOJfmn ml subdmvt/(l (/2) 
16· 18.5 x 5-5.5 pm; ipomc ifllxtfytuMrif mltmgu#erlliptim~. 5-6.5 x 2·3 Jlln. HolvlyJm~ 

Mt\flm}!ii291•1. 

l foi.OTY I' I;: I'OirTlJCA I , A;r.ou;s, J:aial, llo rlll . l'onb \ll) \'.1 radouro. 26SI.fi•IS70. •ll 111, 
nn Pir.umi<l a:ar~. ll Ftb ZOOS, M. r>ud\u. HM67MD, M,\ Fungi 72924. 

ETYMOUXlY; ftOIU I he.• MaC<lrOnc~i~n 1\.'giOo 

KnY CHARACTI!RS - Fruct ification resupinate, adnatc, yellow to orange 
}'CIIowish, margi n differentiated. fib ril lose; hyphal sr--tcm monomitk, basal 
h)'phac slight ly thi,k-walled. with scattered clamps, fonni ng a thick subiculum 



1:1u. 1. CantltltJbroclmtt~ m1Kllt1Jt16kfl. MA·fu••gi 72924 (holotypc). 
a: basal hyph.aC': b: $C'ptocrstidia; c basid ia: d: b;uidinspores.. 

(Bar ., IO!Inl). 
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C) 

0 Ole oo 
Flo. :2. Cm11ldubr!X'ltu<'l.f' mtl(IUUtJ<'$h'll, MA· Fuogi 7292S, a: hyph$C: b: basidiOSJX>r('S. 

CtwddabrodJMU afrkamt, I.Y 5•195 (OOiotypc). c: OOsidiospores. 
C:muMulnudul<"lrr ~rrJ>Iucy~t ioliu, MA·Fungi 7168, d: spOrtS. 

(Uar - IOJ1nl). 

\'isiblc under the lens; scptocystidia up to I SOx 8-11 ~m; basidia sulx:ylindrica\ 
to subclavatc (12-)16-18.5 x 5-5.5 ~oun; basidiosporcs C)'linc.lricalto narrow!)• 
ellipsoid, ada:-cially concave, 5-6.5 x 2-3 ~m. 

BASIDIOME rt::supinatc,udnatc, up to 2 nun th ick, pellicular to mt::mbro~nucc.-ous, 

ydlow/orongc-ydlowi~h f70. J.OY/il.m.OYJ, pink in contact wit h KOH (S%); 
SUBICUI.UM lighter; I'IYMP.NO I'HOI~P. main!)' ~moolh, under the lens: pilose from 
the projecting cystidia; MAN.f; IN differentiated, fibr illose. while. 

H YI'HAL SYSTEM monomitic; basal hyphae sl ightly thick· \\'<l llcd, 1 - 10 tJil1 
wide, :o:horl .:d ied, sometimes with an ached organi.:: material giving them an 
irregular a-.pect, as a rule with simple septa- but :;pecimcn 1088\MD wi th 
scattered damps (l:ig. 2) - , loosely interwoven, forming a thick subiculum 
\•isible under the lens; subhymeniul hyphae thin-wullcd, 1-6 ~m wide, more 
den~cly inl er\\·oven. SF.PTOCYSTJDI A cylindrical, arising from !he ba..,al hyphae 
and proje.:ling lhrough the hymenium, up to ISO xS- 11 ~m, wilh barrel ~haped 
cel ls, Lhin lo ~lightly thick-walled, sometimes ramified; especia lly the ba.-;al 
hyphae aud cystidiu often pruvidcd. with a cover of yellowish crystalline matter. 



BASIDIA wi thout linear repetit ion, subcylindricalto subdavate, ( 12· ) 16· 18.5 x 
5-S.S fim, with -1 ~ te rigm ala. St•O Rf.S q•lindrical to narrowly ell ipsoid, ada xi ally 
concave, thi1Hvallcd, smooth, hyaline, S-6.5 x 2·3 f!ffi. non-amyloid, non· 
cyanophilous. 

Eccn.o<.:v ANI.> UISTIWWT ION - 'I h is new species h:ts i'lecn collected from 
two islands, 1:aial (1\ 1.orcs) and Madeira, fruit ing on dcca)•Cd wood of Pic.:ouia 
uzori~a and 0fcolet l Joel ems. 

AODITIO!'J\L ~1.\TUIJ\ L STVDIED (I'Jratypt>S) - I'Q RTU(.;Al.. AZORts: J=aial, HOitTo\ , 
Pm,• r.o. 110 V.o.k AI ~lillO, 26SI.I I•IS70,<t2. m . on decayeJ wood, 21 Feb2005, 16059'1W., 
MA Fungi 72929: 16061TcU., Mt\ Fungi 729~2; 16063Tell .. MA Fungi 72926:onPiucmill 
fi:Miw, 10466MD. M,\ Pun¢ 72927: 10470 MD, Mi\ Pungi n933: 10473MI), M,\ 
Fungi 72928: 15 182TFCMic: 15llfff'FCMic: 151931'FCMic. M ,\DIJIKA: Silnt11na, FMA 
I>A l'O<:IJI>UIA, 28SCIJ2325, 850 m, Ofl <kol<.'fl frxttll$, 26 /u n 1000, 14 108 'ICII .. M,\ 

t=ungi 7293•1: Santana, t:_, ,;. DA :-.lOGutmiA, Mo~'T"DO DO I.IACKOI:, 28SCU2.02-I, SSO 
m. on trunk o f<XoltajQtlt:IIS, 19 Oct 2006, 10880MD. MA l·ungi 72930: 10881 MJ>. MA 
Fungi 72925; IO&HbisMD. MA Fungi 7293 1 (H>g.-th(."r -..·ith HyJ>IIutlmntl tllsillaumn]. 

CoMM£N'I'S C. mtlmrouesictt resembles C. lmtgloisii in the colour changing to 
pink in the presi.'nce of KO II. llowever. in the last species, the basiiliosporcs in 
C. lrmgloisii arc also lah:rJIIy depressed but are larger, 7-9.5 x 3·1 ~m (Boidin 
197Cl). 

'I he prcsen.;c of d amps on basal hyphae is not a frequent ;:h3ractcr in 
Ctm delttbroclwete; hOh'cvcr, C. mttgt~a ltyplw , described from flo ri da, has basal 
hyphae with scallered damps (Burdsall 1981) but with ell ipsoid and larger 
(6-7(-8) x 3·1•.un ) spo res. 

·I he ~pores of this new species arc simi lar in size to those of C. t--ermwlo!'a 
and C. africmw, but the fo rmer has grandinioid to odontoid h}•mcnophores 
while the lallcrdiffcrs in its subcyli ndrical.laterallyconvex spores. Furthermore. 
C. tifricmm has thick-walled hyphae and cystidia nnd basidia present linear 
repetition, ns also noted fo r C. verrucu/osa. C. St!ptoc:yslidia, \\•hich was nlso 
collected from the same loc.alily in the Azores, differs from C. maamJtttsiCI'I in 
the allantoid shaped and smaller sized (1 · 5 x l.S· l J.tm) spores {l=tG. 2). 
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T,\BI.F. I. Diagnostic char.u:tcrs for described sp«ics ofCmui~Utbrocl• cut~ 

St' I:<.: I IIS If HW,\ II:!"UI'ttUR£ 
1
! ~~~~~: 

1
i CnnDIA SIZ£ 

1
. Bo~. s i DJAsiu j-------__..:~.~~;--------

1 
1 

IN ..:o tt 
1 

(f•m) 
1 

(pm) ! SIIM~r. ! S17.E(t•nl) . . . I . . 
C mltww I snlooth I no I •IQ-W x 6-$ 17-20 x 4- S I ellij~okl I 6·i·~_<;~i x 

--~~;icw•a ----r---~~:;~~----·~·---~~---~-----.;~~;;:;---~-,~~~~-s~-~---~:-;;., i"d~-;-·--r-~:~~-:;~-
-·-·----------r----------------t·------~-·-----------r---·-·----~·-----·-----·-~·--·-·----

Cdr-rat;l i tulX'rculatr ! no ! 11r1o•IOx 10 ! 17x 6-7 l ellipsoid ! 6-6.Sx <I -S 

~:~~!" =[-;~E:~f-=~c~:]~~~~?~ll~) x --r~~~g~f.;~t~.~~~:~I~~~~:~ 
C .:r11djrmn~ f t:otht ·'~. j fl() j 40-90 x 6-10 ] 24-30 x5-6 j eJiip.<()icl j 7-9 x3-5 

--------r----!!.-.'!!.'.!..!_ ___ t-----~---------; -------1---------r-------
c lan,:lni:sii I smuot h I )"C..~ i 75-200 x 9- IS(-2 1) I IS-18 x 65 -8 j ellipsoid i 7-9.5 x 3-4 

~~=·;:,~~~:~t=~~:~~-~~~r=~~~~~~~:~~~~~~ ,_ 1 2:~~+· ~~~;;;-~t~~;,.·~=~~r~:~,~:~ 
C:. m.:xicanll r .:o~=~/0 I no I 90· 150 x 9·20 I 9· 11 .Sx 6.S·7 I dhp-:;~;o~rooJI~ I \~~)(~~~)( 

~--·--------r-·-----·--··-·-----1·-·---!-·--------+---------!--------·--+·--------
c wp,o.:r#idia I smoot h I no j 60- ISO lCS-9(- 12) I t2- 18 x 4.5-6.S I all:lntoid ! • l .~ -::~x 

~~~::~~E~~~;~ .. ~~+=~=~r~ , .... ~:.~~f~~:~:=f=~:::: ==-r~~~~ 
. . r r I ~ r{';2-)16- IS.5 X l 5Ubc\iindrial to r 

C. mtl(·,mmct.Kt• 1 srnooth , )'<!S , ,().. tS0x 8-ll I · 5_5.5 1 mlrro'wty r llipMiid 1 5-6.Sx 2-J 

"' 0 
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Nomenclatural notes. 12. 
Untangling Hedwig's Octospora villosa: 

Helvel/a fibrosa comb. nov. 

RtC HA RI> P. KORII 

Rl'Kl®<orth!fl.~drt 

Plwrt P11tl111lvgy Ho:rlmrium, Corn.:Jl Univ.:rsity 
Jtfuua, NY 14853, US..\ 

Abstract C.XIOSJIOfa vi/low wu~ tlescribt-d 11nd illuwatrtl by H~Jwig in 1789. and 
hu b«:n rt'assigncd fi rst as a \'a rWty in P.-::i::;J, lind later at sp«ies nnk in Fud(r/irur, 
Cytllllip<xlia, and H .. lnlla. H~d..,•ig's .specie) was sancliUitt'd (at \'arict;~l l~\'e l ) by 11ril'), 

who trcahx l it ou Pd:a rnacnl(lrl.< 1\'Jr.J f\ lrirta. an tmintcnlional error in ~ ll rihu t ing 

to this taxo n the tpi th.:t o f a Jiffen:ntll l"...J wig~>pccies. J:rror upon error has pl4su~.J 
I lcdwig's srcd~ name, arlll an ancmpl here is made 10 unt~nglc !he most flagran t of 
thtk. ~anrh in cum:nt use an: Hc/...:1/t• villo>tt, 1-1. o:hiutmis, anJ H. tfiJ)iiiJ:ii. l"one turns 
n u110 he cnrmr w)(tcr the huernatio,tal Ql(lt nffl.otanical Nnn)('ndalure. 0 \WIM ked 
by aU r«tnt aurhou is the sptcie.s nomtt Pt'd.-.. fibruw p i'Oj)()$td by WaUr01h in 18J3as 
01 nM•' name tn btsuhslihntd for 0. villnsa .~ioce !hat epithet CCK1kl Ml he l r~ nsftrrtd 

to the genus 1\d::u, it l:~~:i ng pn'<K.;:upit:J tht:w by [O, rsoc)IJ'.s / ~ villosaof !HOI. 'l h~: JWW 
~ombination 1/o:/•-dltl fibm.<a i~ formallr l'ropow .. t, and an l'Pi iH'<.' .~pt-dmcn lhr Q 

viti~X~Iis J~ignatl.'d. 

Keywords - IM>monyms, sanctioned nank's, o!rrou , oorro!Ctexl synonymy 

Odospora vil/osa Hedwig 

Om: oft he most Ji slincti\•e and beauliful plait'S of a 1/ell·'dht is that providl'd by 
Hedwig (1 789) as Tab. 19, B. II is an unmistakable sped es, doscly resembling 
Hl!fw lla macmpus (Pers.) I~ Kar!'l. but differing marked ly in its dark hymcnial 
color. Prohahly the best description of lledwig's species is that by Di~sing & 
Nannfcldt ( 1966) in h' hich they proposed the new combination flcl!'elllr villos(l 
(lledw. ex Kuntze) Dissing & Nann(, whkh of course they could have cited as 
H. ,,iflosa (Kuntze) Dissing & Nannf. At the time they proposed thi !> n3me, the 
1961 edition or the lnh!rnational Code of Botanit.:al Nomenclature (ICBN) stil l 
had as a starting poi nt fo r "fuugi clreteri " Fries's System a Mycologicum (182 1-
32). This cxplaim: how "Kunti'.c" was part o f their citation of aut hors. 0 . villosll 
was a pre-starting-point name, and appu rently the lirst aut hor to trunsfa 0. 
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l'illosa to another genus was Kuntze (1891), who mentioned it as a spedes 
of his new gcnu.s Fuckeli11a Kunt;o.c (itself an im•alid later generic homonym 
of Fuckdina Sacc. (Saccardo. 1875)). 'I here arc at least two earlier uses of the 
name Ilelw!lk1 viiiOS(l (some with the altc.>rnative generic name orthography of 
"Elveltl'1 for o ther fungi, but these, too, were pre-starling-point names and did 
not constitute v:1lid compet ing names under the 1961 JCBN. With the charlge 
of starting points for all fungi in the 198 1 ICBN to a starting point ofLinnaeus's 
Sp,:citt~ P/(mrarwn (1753). the Dissing & Nannfcldt combination became a later 
homQnym, and thus illegitimate. 

A major error was mine (Korf. 1988a), when in an attempt to provide a .:orrect 
name in l-ltdndln for Hedwig's speci~ I proposed that it be called Hel,·elln 
dissiugii Korf. O n publication of this name honoring my dear colleague. \ lenry 
Diss:ing, I was advised by him in an e-mail of a paper I had overlooked, Lundell 
et al. (1985), wherein Nannfddt & Holm had l'arlier noted that 1-1. vii/usa 
(Kuntze) Dissing & Nannf. was: now a later homonym. '!hey decided that the 
carli~ t available nam e for Hedwig's s:pe..:i~ was that of a species described by 
V.;,•\cnovsk)' (1939) as 1\llacropodia c/JiueiiSi$ Vclcn. '! hey therefore proposed a 
new combination, llelwllfl t'llilll!ll.~is (Vc\en.) Nann f. & I.. llolm. I immediately 
pointed out my error (Korf, 1988b) in the errata page of a revision of my 
chapter in volume 5 of the reprint edition of 13oudicr's leones Mycologi.:ae. At 
the ti me of writing this paper (December 2007), thc Index f ungorum website 
<www.indexf ungorum.orglnamcs/names.asp> erronco u.'>l}' still lists II. diJOsiugii 
as the correct name for this taxon. As pointed out below, the choice of II. 
clli11tmsis as the correct name was also an crror. 

Peziza fibrosa, a long forgotten obligate synonym 

No recent aut ho r working with 0. vifiOli fl seems to have reali1..cd that the name 
Peziwfibrosa Wal\r. (Wa llroth, 1833) was not proposed as a new species, but 
rat her as a new name for OctopJom villosa Hedw., whkh was carefully cited 
as its synon)'m, including a reference to Hedwig's plate I 9. \Vall roth could 
not tran sfer llcdwig's species to !Jez.iza because it would have become a later 
homonym of Peziu r viJ/ostl Pers. published in 1801. Wal\ roth's name is t)•pilied 
by Hedwig's platl', the same illustration that serves as thc lt.-ctotype of 0. villos(l 
itself and all the names based therl'on. 'I he naml' P.fibrtlSa was accepted b)' Kkkx 
(1867) , who provided additional information on specimens from Flanders. It 
was later tr.1mferred to MacroJmdia by Saccardo (1889), who also included the 
reference to I ledwig's n01me in the synonymy and to Kii:kx's treatm ent. Strangely, 
Nannfeldt, as well as: Di~ing, I, and all ot hl'r recent authon;, ::eem never to have 
t01ken P. fibrosa or M.fibro~fi (WaUr.) Sac<:. into account,de::pite the latter being 
3 freq uently cited S)'nonym of l lcdwig's 0. vilfnsa. Wall roth'~ species apparent\)' 
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provides the earliest epit het available for the species when tre>~ ted in He/vella. 
'Jhe synonymy was clearly accepted by Ki.:kx ( 1867), Saccardo (1889), Kunt7.C 
( 189 1 ), r-.·Jussat (190 1), and Uoudier (1907). 

A chronicle oft he major erro rs in date order 

Fries. Systema Mycologicum (1821-32) 

When Fries established his variety Peziza macropm var. llirra (Syst. m)'COI. 

2:57. 1822), he cited it as ba..;ed upon "Octosp. hirta /1ed1 1~ Mwu.:. fr. 2. p . .54, 
t. J9.f B." His major error was that he confused two Hedwig species names, 
Octospom villostl 1-lcdw., which appears on that page and plate, and 0. llirta 
Hedw., whkh appear:; cl:o>cwhere and was treated by r rie!' as a synonym of 
Peziza sc:uteiiMa. Fries later recogni1.cd his error, and corrected the ci tations 
in his index (S)'SI. ;\•!yeo\. 3 (i ndex) : 124. 1832) to indicate that 0. l'illosa was 
the corn•ct basion)'m fo r tho:: varitty. I-ll" Jid not, however, change thl" varil"tal 
epithet to "villos::a," whi ch surely would have been his decision ten years l"arlier 
had he not made the name error. 

Streintz, Nomenclator Fungorum (1862) 
'I h is normally usdu l and quite l'Xhaustivc ..:ompl"ndium or l'arly names 

fa iled to record P~ziu1 jibrostl Wa llr., although other species (rom that work 
aredted 

Saccardo, Sylloge Fungorum 8 (1889) 
Since Hedwig's 0. villosa is not preoccupi ed in Macropodia, there wa:o; no 

reason to ac;::cpt \Vall roth's name in making the combination Macropodia 
jibrom. Saccardo should have proposed a new combinat ion based on I Jed wig's 
name, not \Va llroth's naml'. Both Sa..:curdo and rvlussat (190 1) aSSlUTil'd f ries's 
(s::a t11: tioned) P. maaopus (V<l.r.] ~ flirta (Hedw.) Fr. was a synonym o( Persoon's 
earlier treatment s or a homonymous /! macroptts b ':'lr.J ~ l1irta l•crs .. which 
!=ric:-; did not ment ion or sanction. 

Kuntze, Revisio Genera Plantarum 2:852. (1891) 

'I his autho r proposed ::a new genus, 1-'m:keliua, including l ledwig'$ spcdcs as 
F. 11illosa ( lledw.) Kuntzl', onl'of !levcral new combinations, unaware that there 
was an earlicrs~·ncr ic name Fu<:kelitw (Sac..:ardo 1875). 

Amoufd,. Bull. Soc. Mycol. France 14:111. (1893) 

This papcrindudcs the new combi nation t eptopodilll'illosfl (Schac(f.) Boud, 
an aror in which lli!ll'clla villosa Schad( was in..:orrcctly assumed to be an 
C:l rl icr synonym or Octospom villoSfl Hl'dw. Schacf(l'r's name is unquestionably 
that of another spe..:ics. 'I his combination is thus not asynon)'m o r o. villosa, but 
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a misapplication. Arna uld was in ..:ontact with Boudier, and knew of Uoudier's 
(1885) treatment o f the /)i$comycete.(, and of the generi.: name l.t!ptopodia 
Boud. which had been proposed there. But whether Boudier approved of the 
transfer to Li>ptopoditt or of the changl' from l ledwig to SchaeiTer as the author 
of thl' epith(.'t is unkown. 

Boudier, Uste preliminaire (1904) 

The generic name Cyatllipodicl Iloud. is general\)' treated as having been 
published in his llistoire d Classification des Discom}'cCtes d'Eur<Jpe (Doudier 
1907), but t lm~c speci~ were combined under this generic name by Boudier 
in this 1901 document, C. villo~a (Hedw.) Boud., C. d11paim'i (Boud.) Boud , 
and C. ..:orinm (0. Webereh.) 13oud. No generic desc ription appears !here. ' I he 
generic name Cyatl1ipodia appears not to have been forma ll y proposed prior 
to Boudier's llistoirc (lloudicr !907), so that none of thcsc thrcc combinations 
c;.m be considercd as validl y publishcU in !901. 

Lundell, Nannfeldt & Holm, Pubt Herb. Univ. Upsal. 18 (1985) 

The choice of I Jelw!llll clli111msis (Vclcn.) Nann f. & 1.. llolm a.s the correct 
name was not un error unUcr the 198 1 ICBN, but the authors' ignorance of 
till.' nomenclatura l status and avai lability of J>eziz'' jibrosa W:allr. was an error. 
' I heir as,;.umption that the earliest av:ailahlcsynonym was Macropodia chiuen(i,( 
Vclen., not published until\939, seems in retrospe.:tto have been na'ive. Any 
earlier taxonomic synonym found would automatkally have redu.::ed their 
combi1\ation to synonym)'· Peziul jibrv$14 was publish.:d over a century earlier. 

Korf, in Boudier's leones Mycologicae (rev. ed ition) 5:215. (1986) 

In this work I .::ited the .::orrect name as " l lt!/,·clltl ••illo5(/ ( l ledw. : ~r.) Diss. 
& Nannf?' and a synonrm as "Cyatltipodia villosa ( l lcdw.: r:r. ) Boud;" These 
fonnulations were usc:d to indicate that Fries was the sanctioning author. M)' 
reasoning was that si nce Fries had listed Octospom viUosa Hedw. in the index to 
volume 3 of the san..:t ioning work, he had dearly acccpl'cd and thus sanctioned 
the name. I should not . however. have used the formulation ": Fr." si n.::e 
lledwig's name was onl)' sanctioned at varietal rank, not at species rank. It is 
incontrovertible: that fries did accept Orto$pom vil/osa l·kdw. as the basionym 
for his treatment o f Peziza macropus var. ltirta when he corrected his original 
mistake in the Index. ' I he epithet "l1irta" was and is d c:arly a /apsu$ calami that 
was never changed to ~vii/om." 

Korf. Mycotaxon 31:381 . (1988a) 

Here my errors were twofold - first, in not being aware of the pape r by 
Lundell ct al. ( 1985) and thus in proposing the superfluous new name llefvella 
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dissiugii as mentioned :lbove and secondly, of course, in being equally unaw:lre 
of the nomenclatura l ~ l :ltus of /lezizn fibrom. 

Korf, Chapter reprint. Errata p. 48 (1 988b) 

In this document I accepted the nam e propOSI.'d by Lundell et a\. {1985), 
which I should not have done had I been :1ware o (\Vallroth's \~.l!id epithet. 

The corrected synonymy 

Hclvclla fihro:m ( \W.Ilr.) Kort comb. no1·. 

• Pc;i:;afibro.<4 w.,Jir .. Fl. C ryrt. G1'm1. l: 498. 1833 (basi<mym), [!\'(')men n0\11m, 
typus.: Cklo$pom villom llcdw. 110 11 11<-ziza viltosa l1cr5., Syn. met h. fung. 2: 
655. ISOI.J 

• CXIo$pom villoM lied,., .. Oeser. micro-anal. muse. p. 5•1 . t. 19. fig. B. 1789. 
ErtTYI'B (sdc:ctc,J hen:): l.un<kll. Nlulnfddt & llolm, Fungi <:1i:Sic~:llt.i 

Succid pracsertim Upsalicnsis f 3262. 1985. (UPS) . 

• Pt''Z. i%(1 1/lf/CroJlll$ [vttr.J ~ J.ir/i l (I kdw. : Fr.) rr .. Syst. M)'COI. 2: 57. 1822. 
[Basionym 0. vi/1()511 Hedw. Epithet ~f,irta " wa.~ an unintentional 1822 

crmr (a~:knowlcdgcd 1832.lndcx p. I :H) for "vill0$1l.1 

• Mtumpmliil Jillro.m (Wal lr.) S;~~:c., Sri I. Fung. 8: 160. 188'J. 

• 1-'urkrliml villoM( IIedw.) Kuntu•, Rev. Gen. Pl. 2: 852. 1891. 

!! C)·•llhifwditl villostl {IJcdw.) Uoud., llis t. dassilk. disc:Onl)'(;. Europe p. 39, 

1907. 

• l lo:lv.-llll vil/tJS(I (lkllw.) l)issing & Na nnf .. S\·cnsk Bot. Tidskr. 60: 330. 
1966.(ut H. villt•Sd (1-ledw. ex Kunt7.e) IJissing& Nann f.) , later ho monym, 
non II. villon1 SchadT. I 77•1. 

• Hdw /I<J tli!-Si11gii Korf, Mrc(J taxon 3 1: 381. 1988, supcrlluous name. 

- Mucropmlit1 cliimm!is Vde u., Novit;ll . M)'CllL p. 200. 1939. 

• 1-ldv.!llu d 1i11t!11Ji$ (Vdcn.) Nann(. & 1fi H lllm, in l..unddl. Nannfddt & 
I Jolm , Publ. l lerb. Univ. Up~al. 18: 5. 1985. 

Mi.sapplkation: l.~P'''POIIr'tl villt•s" (Schadf. ) Boud., in t\rnould, Bull. Soc-. My~:o l . 
J=ran(;e9: I ll . 1893. 

• Ht'lvdfd villtiStl Schad[. Fung. Bavar. PalaL nasc. 4: 111. 1771. 
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Camarotella brasiliensis sp. nov. (Phyllachoraceae) 
on Syagrus schizophylla (Arecaceae) from Brazil 

CA Rt .os A. I ~ nE SouzA ', NADIA SANTos V1T6 R1A ' , 
josH I.UIZ lh:z~:IUtA'•, EUNA DOlt/\ MAIITINS NEWMAN i.U7. ', 

Ctdu.os A. INi.cro' s: Jos f. C. OIAN~:sR' '. 

"jlrtltrbaerm@ht•lnwiL ~:orrr 

1 1Jcpurlamct~lu tk Fitoputulogia, U11iwr11idtule de Hra.~lliu 

i0.910·900 Bmsilia, 0.1·:, BrMil. 
1CEPI.J\C/CE'PiiC, Km 22 Rodovhr Jll~c:m;JJwbmw 

l tulnmll, 81\ , BRA7.U. 

r\h~I HII:t - '' new Camamtdla 5pc.::ics found in the Stales ofnahla and Scrgipc, IJrar.il. 
o n arl art..'al.:t"'ll$ host (Sy.-1grus 1Chi:vpl,yllt• ) is hc:rt ,l~ribcd. 'Jiw: new specit:S, C.: 
lrra..<ilieriJ.iS. h di.-;linguhhcd from lhC olhcr C('ngci'K'ric ~l'l'Cil!:!i hy 3KO.\I''IHC ~i1.l', n 
~nil \ell\ mucuu~ sh~:ath surrounding the ascu~pun:s, and ascu~ shape and width. 

Key .,.·unJS - IM.'UifoJJlic;IJ fun)ti , f'hy//rU'/iQYfl/t$, Jllllfll, iiSCUniYCI:II.'S 

Introduction 

Art!Cal:c:ac: arc plants of pantropkal distribution wit h major diversi ty in 8r.1zil 
(Alves & DcmattC 1997) , J-lyJe et a!. ( 1997) listcJ 1,580 fungal species on 
palms, including 650 as.:omycctcs, 270 basidiom)'Cetcs, '100 hyphom}•..::ctcs 
and 260 .:oelomycetes. In Ura1.il a total of 92 fungal species were recorded on 
arecaceou.;;; spedcs by Mendes et al. ( 1999). Among them the ascomycetes 
predominateJ with 46 species. Sanchcz.ct a l. (200.3) issued a prdiminary repor t 
of a new species of Cmntlrotdltt Thdss. & Syd. un Syty,:ru .. ( sdJiZQfJitylla (Marl.) 
Glassman (Arecttetlte) from the stale o fSergipe, collected in 1997. In the COUI'$e 
of preparing this paper, however, the authors discovered that the sa me fungus 
had been found earlier in 1986, in Valen!fa, Bah ia. Th is new species is now 
describeJ and named. 

Materials a nd methods 

Spedmcns of Syolgrw: !IC!Jizop!Jylla collected in Bahia were in corpor.1.1ed into 
the CEPEC l lerbarium in ltabunu, Bahia, and those from the coaslal area 
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of Sergipe, Brazil deposited in the Mycologka l Colle.;::! ion of the Herba rium 
of the University of Brasilia (UU- Col. Micol.). Ohscrvat ions under the 
stcrcomicroscopc were followed by study of squash preparations and stromatic 
secti ons made with a freezing microtome. Morphological features we re 
described, measured, and photogmphed usins a Zeiss-Ax.iophot E microscope. 
In most cases, the samples were stained with lacto-gly.:crol w tton blue and the 
slides scaled with nai l polish. A minimu m of fifty replicates were made of each 
spore dimension. 

Taxonomy 

Camarotella brasilic,uis C.t\.P. Sou7~'1, Vit6ria, J . l ~ lkt-crra, lntkio & Dian<sc. 
sp. no,·. 1:1Gs. 1-2. 

MrcoBank MB 5 1 133~ 

Stmmara , ;s,m 0.2 0.6 >e /.J 2.6 mrn, do,s,ma, rmi/oclllaria, rmu mu/ti/OJ;IIf,lria, 
Sllbql itf.-rmlllill, <'fwnp.-mia. ;\Komtda 17/ •127 x 209 68-1 Jim, ~tbglahokt. trrunp•:•trtia, 

rutlolata, e\"ttma c11m parittc: tcotrtrnt: augrtlt~ris romf/(J.<ita. Ptriplt)'k$ ltytJfill<', 1.0 2.5 
ftrrl t/inm. /'otrllJ>f>)'f><'~ f.6- 2. 7!1nl fttlrt,ji/ifurtn<'), ltpt/imt, >eJ>Iti/11, llltn~J#tf', COJliUI'If'. Asci 
72 168 X ,.,_-IS!""· clavati, uuitmrir.~Jti, tiGIO.<{mri. Asa>1pcm~ 36 60 X S 7JIIn. il)'i!Um!t", 

Jlltllidv-brrmm:Ylt", duugt•lu-jmiformr,;., Ur.<-JIIflfttt", mr~itis,u/1 ,./•tlll<', wtgi•u• "'"( U){I 

im):ultlfiJ imm/utar. Cmridinrnt1/<1 ml 600 I"'' rlimn. C~-llu/11,· nmidinj;,Nm<' 1.0 1.5 1"" 
tliarn. Cmritli11 3.0- H.S x Cll 0.5111n.filiformitl. r~~lfl vd si;:moitl<'fl, UkJIIIIIIk'. l1itllim1. 

LESIONS bluck linear pu~tule~ <~long the foliar veins. 0.8-1 .4 x 0.5-0.8 
mm. STROMATA 0.2-0.6 (mean 0.5) X IA-2.6 (mean 1.9) mm, strongly 
erumpent , mostly unilo..:uJar, black discrete or confl uent, mostly epiphyllous, 
occasionally hypophyllous, flat at the base, brown to black, somet imes coated 
by a tcmporar)' yellow pigment, .::arbonaccous, subglohosc to ellipsoid , rough; 
walls pseudoparenchymatous. black. opaq ue, formed by host cells colonization. 
ASCOMATA 171-427 (mean 307) x 209-684 (mean 402) 1-1m, subglobose, 
crumpentthrough the ::tromata, ostiolate, with outer " 'all composed ofTEXTURA 
AN<;ut.A I~I S, ostiolc cent ral. aplanatc, rounded, slight ly ribbed, lined internally 
by hyaline pcriphyscs. Pf.KII'li\"Sf.S hyaline, 1.0-2.5 1-1m diam. P,\KAI'IIYSf.S 
1.6-2.7 1-1m diam, hyaline. fi liform. septate. br.Jnched , abundant. Asc1 72-
168 (mean 125) x 1•1-18 (mean 25) 1-illl, clavate, unitunicate, shor t-stalked, 
thin-walled, 8-sporcd. Ascosr o nr:s 36- 60 (mean 16) x 5- 7 (mean 6.5) 1-lill, 
h)'alinc to pa le brown, elongate-fusifo rm , ascptate, multiguttulatc, surrounded 
by an irregular wide mudlaginous sheath. CONIU IOMATAI.STROM,\"I'A crumpcnl 
from the cpidmnal and hypodl.'rmal host cdls, somdimes sub.:utkular, 
pulvinate, sub~obosc, but somet imes a little elongate, carbonaceous, black, 
shiny, disposed as the ascal stromata, 0.2- 0.6 mm wide. CoNmtOMATA 
imme~cd in the st roma, dimidiatc, bla.:k, 320 1-1m wide and 176 1-1m high. 
of thin \.,.ails, thicker al the base. CoNIUIO<i ~Nous nu.s phialidic, lin ing the 
whole pycnidialloeull', arranged in pal.isadt..', hyal.in~:, br.m.:hed, 1.0- 1.$ 1-1m widl', 



C.ar.u1mttlla br<m1icrzsis. ~r. 110\', ·- 315 

1:10. 1. Cmnawtd/,l btajilrtmrs on Sytt~fiiJ Kili:opl,rta: A. flcrilhr<i al slronlll (bar O.S mm); B. 
l.tnglhwise ~ction of ptrilh(:cia (bar - 50 flnl) : C. Asci (OOr - 30 JUn); 0-E. A:scospores (note 
mudlaginous slwath surroundi•lS SJlOrcs) (bar - 30 ~Ill) ; F. 11ycnidial s tro111a1a (bar - O.S m•u): 
G. ConidioJihO!'e3; ould conidia. (bar - 30 ~m) . 

x~r 
~··[ 

J!tG. 2. Camllroltfltt bmsilitfliis un Sf'I.Vrts s.-M:vflltylltr. A. 11 ... ri lln-ciurn \\ith asd. paraph)')is. 
ascospo~a•1d rcriphy~is(bar :OOJIIll). ll. Asci and panrphysis (bar 30 Jrol). C. i\5cosporcs'>'ilh 
mucous shtalh (bar - )0 ,.am). U. ConidiOJihOf\' and o:onidia (bar - )0 tnn). 
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apex acuminate. CON IDIA fi liform, hya line, curved, sigmoid, <Jcroplcurogcnous, 
3.0-1-1 .5 x 1.0 !Jm, ascptate. 

SI'I:C:I.\1 k.~S I:XA MINO I.IIR,\ZIL 1\,\ tl fA: Munici r;t lil )' 11fVak·rn;a, un Ieaiie I~ o(SyoJ:rus 

Kht:Of•l•)f/tJ, 25 F .... b 1986, /q:. L. H:..J;" 19 16. (Ciil'l:.C ~lerbarium Myculoginl culk'C tlun, 
6.'16. hnlntype). SF.RGtPr..: nor lh coo~lal rcgin11, on living ~ii\'CS nfSy<~~~'"$KM::tJpt.)fla, 

IOApril 1997, kg,. Dulce 1\'urwickOJ. ( UB- Col. Mkol. 1) .720). 

Discussion 

' lheissen & Sydow (1 915) desc ribed the genus Camarotella 3.!> ha\'ing thick 
walled asci und hyaline, four-celled a..;cospon:::. Petrak (19-10) later revised 
thi s genus to correct Theissen & Sydow's description. According to Petrak, the 
asci are unitunicale and the ascospores unicellular. Clement s & Shear (193 1) 
and We hmeyer ( 1975) treated the genus Camarotelfa but ignored the ~hanges 
introduced by Petrak (19'1 0). 

I Jyde & Cannon ( 1999), who examined parasitic fungi causi ng tar spots and 
similar diseases on palms, reevaluated the genus Cam(lrottdla and defined the 
fo llowing diagnostic characters: stromata that are black, pulvinate, strongly 
crumpent, and di~posed in linear rows; anamorph~ formed in th in-walled 
stromat ic loc ulc~ with pointed conidiogcnous cells Q( pc rcurrcnt proli feraticm 
and filifonn, acuminate, t:urvcd conidia; one to several ascomata per ~troma 

I hut arc elongated towards the foliar veins; 8-sporcd asci that urc unitunicatc, 
cylindrical o r cylindri..:al-clavatc in shape and \\'ith or wi thout an apical ring; 
ascospnrcs that arc ~h ort- fusiform , hyaline to light hrown, unicellular, and 
surrounded by a muci laginow; ~h eath . Clmwrotella acrocomiue (Mont ) K.D. 
l lyde & P. F. Cannon was recognized as the type for this genus. 

Hyde & Cannon ( 1999) fur ther suggt.-s tcd a d ose relationship among species 
of Camarotefla, Oxodeom K.D. Hyde & l~ f. Cannon, and Cocco.st romops•'s 
Plunkett. Species of Oxodeom produce stromata emerging through the leaf 
epiderm is in a linear pattern, similar to those or c. lm lsiliell sis; however, 
Oxod;:ortl ascospon~s arcornam~nted with wide irregul arridg~s . Coccus/ romopsis 
stromata arc superficial, pu lvi nate, and cont ain scvcralloculcs, but the stromata 
arc gelatinous with a yellowish outer layer when young, which distinguishes 
them from the C. lmt.~iliemis spec imens studied. 

Coccodiella !lara is another black phyllachoraccous genus. Camarotel/a 
spl'cies fonn pul vinate leathery stromata as opposed to Cocc:odiel/(1 species 
with stromata that are ilat, somewhat gelatinous, and wit h const rk tcd bases 
(Cannon \996, Hyde & Cannon 1999). Another major disti nction lies in the 
con ~p icuous gelatinous sheath ~ur rounding Cmnarot<'lln ascosporcs that is 
lacking in Coccodietla (l lydc & Cannon 1999). 

Camarote!ll(l specil-s also diffe!r from those! of Spluwrodotllis (Sacc. & P. Syd.) 
Sht'ar. SjJimeroJolhis ascomata are nevereru mpent and produce short cyli ndric<~ I 
asci and globose hrown ascospores. 
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Two other Camarotdla spedcs arc known to occur on Arecm:eae -
C. a.:rocomine (as..:osporcs 20-29 x 7.5- 10 ~m ) and C. costaricensis ( F. Stevens) 
K.D. llyc.lc 8: P.E Cannon (ascospores 15-20 x 9-10 ~Jm). ' I he Bahia and Scrgipe 
specimens have much longer (36-60 !Jffi) and narrower (5-7 Jlffi) ascospores 
that arc Jjstinctly fusiform and multiguttulatc, with up to 8 large gutt ules per 
as.::osporc. 'lhcsc ditfercn.::cs dearly shO\\' that the fungus belongs to a ne\\' 
CnmarOti:!ll•l spe.:ies, here designated as C. IJ msiUensis. 

Key to Camarotella species 

I. Ascosporcs short-fusiform . not exceeding 30 ll"' long ........... . ... .............. ........... 2 
1: Ascosporcs elongate-fu siform, multigUII\llatc, exceedi ng 30 pm long .. C. br11$ ilit'11Si.< 

2. As.cosporcs oblong to ellipsoid, blunt at both ends, usuallr brown ..... C. 11cmcomit1.: 
2: Ascosporcs lusoid, acute at both ends, usua:Ur hyaline to ydlo..,•ish .. C. costaricmsis 
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Postia ptychogaster, an unusual two·stage polypore 
new to Italian mycobiota 

AI.FREno V!Z7.1NJ'. & Nhnc A ZoTTI' 

•tr/fwlo.viz.:ini@llnito. it or alfuviuir~i@li5<ali. it 
1MUT (Mymtlr~m Urriwrsit111is Timrimm..<is) • Drjwrtlml!frlu tli 8iul1rgi11 V(~t·tale 

Uniwrsittl di 'lOrino, Virrlc Mtrll ioli 25, 10125 Tor;,rQ, llt1/y 
1 V IP..TI.:'.RIS • Univ;•rsit.1 di Gmova · Polo lJotanico "Jimrbury~ 

Corn1 Dogali 1/M, 161.36 Gowowr, ftrdy 

AbstnKt Po:stia f>lyd~<WJ.<I<!F' i~ rc 1~rtOO lrvmll.:l.ly for the fir)t lim o.>. IL was coll;....::tcd 
o n a d<'ad rou r.-n trunk of Jlbie> trlll<l ina natural park, and l•oasa»>CiatOO wi th a brown 
OJhic.ill mt. ' [hi$ ~peci C'$ i~ Wl'il charactc ri11'1l ~">>· ha$itliome.~ closely a~~x:ia tC'<I wilh a 

t}'J•iC111 Ptyo'i!OJ;.f~tn· a rU~morphic 5lagc forming largt> conidiomala. A full dcscri]Jtion, 
including photographs of both ba~iJiome~ anJ conidiomata and line drJ,.,i n)!S of 
nlicr04CO(JicchancltN , is pro,~tltd . 

Key words - bi1XIiwr5ity, wood-inhabit ing fungi, dil:unydos]JOfCS. conidial ~tagc, 

Ofi~'O/'Qr"~ 

Introduction 

In the OligoJXJriiJ/ Postia a:o;.-;emblagc (Agt~ricomycete..;: , Pol)'/XJmles, Fomitop­
sid<ICC'ile) taxonomy is still somewhat unsettled and in flux (Niemela 2005, 
Niemela et al. 2005. Spirin ct a!. 2006}. Apart from Yao ct a!. (1999), thorough 
molecular anal)'SCS on these taxa have not yet heen performed, and arc urgently 
needed. In the meamY"hile, according with Vesterhoh & Knudsen (1997), Pieri 
& Rivoirc (2006), and Wei & Dai (2006), th e genus Postia f r. s.l. encompasses 
saprolrophic pol)•porcs characterized by a soft , cffust:d-reflcxed or ilabcllifo rm ­
pileatc basidiomc, annu:ll o r short- lived, white to pale coloured (some spedes 
have a rusty-brown upper surface), a monomitic hypha! system with lhin­
to distinctly thick-w3llcd hyphae with clamp connections. small. allantoid, 
narrowly ellipsoid to sub-cylindri cal spores, a brown rot and occ urrence mainly 
on gymnosperms. Soml' species havl' well-J jffert.'ntiated cystidia and arc able 
10 form ch!:lmydoconidj a both in nalure and in pure .:uhure (Gilbertson & 
Ryvardcn 1987, Ryvardcn & Gilbcrlson 1994, S!alpcrs 2000, Niemela 2005, 
Pieri & Rivoirc 2006) . 
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!=ield mycological investigations in an artifidal platll'ation of Pict!" abieJ (L) 
II. Karsl. and Abie.( alba Mill. located in the "Parco naturale della Colli na di 
Supcrga"'. a park hill area ncar Turin , Piedmont (northern /tal)•), yielded ~everal 
specimens of Postitt ptydwgasler. This polyporc, until now unknown from 
!tal}' (Ryvarden & Gilbertson 1994, Btrnkchia 2005, Onofri el al. 2005), was 
found on a decayed fallen trunk of Abies alba, both in its anamorphic and its 
teleomorph ic state. '!he aim of th is paper is to provide a complete description 
of thi~ rare ~pecics and to extend its geographic and h os t~ rJnge. 

Mate rials and methods 

Basidiomcs and con idiomata were examined both macro- and micrMcopically 
\.,. ith a stereo microscope (I.eica MZ\2) and a compound mi croscope (l .cica 
DM4 SOOB), respectively. Photographs were taken usi ng a l.cka DFC320 
digi tal camera mounted on the compound mkro~cope. TI1e descrip tion of the 
microscopi..: features is based on fresh specimens. Sections were mounted in 
di,:: tillcd water, in laCik add pl us acid fuchsine, in 5% potas,::ium hydroxide, in 
Melzer's reagent. and in Cotton Blue. !'or conidia, basidia. and o ther structures 
atlea.(l 30 indi viduals were measured. The following abbreviations are U$Cd: Q 
= lengt h to wiJth mtio or the spores in side view; Qm = iiVeragc <JUOticnl; IKI 
stands for Melzer's reagent, and Cl3 i:- the abbreviat ion of Cotton Ulue. ca· 
and CU means cyanophilou.-. and acyanophilous, respectively; IKI means 
inamyloid and indcxtrinoid 

lhc abbreviat ion R stands for '/'ostia' and Pt. for 'l'tydwsruter: The colour 
notation,:: in bra..:ket ,:: arc taken from Korncrup & Wanschcr (1978), indi..:atcd 
as M. before a colour code. All examined material is depollited and kept at 
GDOR (llerbarium of the Musco Civko di Storiu Naturd lc Giacomo Doria, 
Mycologia section, Genova, Italy). Herbarium abbreviations follow Holmgren 
& Holmgren ( 1998). 

Taxonomy 

Postia ptyc/Jogaster (F. J.udw.) Vcstcrh., in Knudsen & Hans.:n . 
Nord ic J. Bot. 16:213 (1996) FIGS. 1-9 

0/i~oaponc.< IUII1agi••oide.:c Arcf~ TymmJ.:"e.:< pl~)tfl$'1..</er (F. l.udw.) Doni;; Oli~>'m 
J>IJ"'hQXII..I'I.-r(E Ludw.) hkk & 0. Fakk 

Aoamorph: Plyrl•uguslrl fuligi,vM~ (Pen.) Donk. Jlr.x. K. Ked. Abd. \\'n 74: I H 
( 1972) 1- Jltycfw,.:asurpulvt!nclrllluJ(Sowcrb!') Slalpcrs; Ptycllll)!m.ttralbus. Corda; 
l'tr:lsusr•$/tl jluvrs<rm F.alck & O. t:akkl. 

Anamorphic, conidial stage (FIGS. IA,c; 2n,c; 3·8). Con idioma [= chlamrdo· 
sporocarp sensu CJCmcn~on (2004), ptyd~agastcroid or chlamydosporic 
fruitbody sensu Oomatlski (1972)[ always pre..:eding basidioma development , 
3!0 3 hemispherical pulvinate, .:ushion-shap.::d structure, 2-5 em in diam., 



l:igs. 1-2. l'o!Jtrl (>lydtfJSil$1<'1'. l:ig. 1: 3. ' Oung o:o nid io mat~a. h. f.ffusc·~upina tc hasidiome. c. 
Powdcrr mass of o:hlamydoo:onidia. rig. 2: 11.. Pilntc basidiomrs. b. Young o:ooidiomata. o:. Powder)' 
/JJa})u('t,:hl;nnydoccmidiu. Sc-.lll.'bar~ · IO nun. 

1-2.5(3) em thick, usually shortly st ipitatc; when young white, sometimes 
with pink hu~s. loose and cheesy. spongy, watery, easily coll>~ps ing. slightly 
cvncentrically zvned in vertical crvss sect ivn, exuding :;mall amb~r-brown 

to cherry-red droplets (i\·1. (6-9)A8; re mi niscent o r primordia or Abortiportt.( 
bie1mi$ (Uull.) Singer and llyduellwn peckii Banker}, with an aculeate-villose 
surracc consisting or sort, tufted hai rs; when mature disintegrating into an 
ochraceous, powdery mass of conidia !at this stage il can be mistaken for an old 
myxomycete (Ryvarde n & Gilbertson 1991, CICmcn~un 2002)]. By conllucn ce 
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the conidiomata can form irregular masses reaching 6·8 em or more in extent. 
Inner part of the conidioma prosenchymatic, at first consisting mainly of70-
II O 1-1m wide S)'nncma-like bundles of h)•phae, running radially from a single 
basal core; at maturity composed of hyphae and brown powdery masses of 
conidia. Hyphae hyoline, thin- to slightly thick-walled, (3-)4.8(-7.5) f.illl wide, 
with abundant damp comlections. Clamps usually sprouting, perforote, ofrcn 
with a considerable open space between the hypha and the anastomosing 
body I medallion type (Stalpcrs 1978, C1Cmcn4j:on 2004)1. The conidiogencsis 
is probably holoblastic. Conidiophorcs (conidiogcnous hyphae) hardly 
difrcrenliated from vegetat iw hyph:~e, indiscrete, vften arising from damps, 
branched, each branch typically slight ly swollen at the apex, with a d amp at 
some distance from the swelling, and developing a terminal blasto.::onidium. 
nlastoconidia light brown in mass IM. 6D(7-8)1, arising from swollen parts of 
the conidiogcnous hyphae, alluchcd with a broad base, at firs t hyaline and thin­
walled , brown-pigmented and thick-walled when mature (chlamydo.::onidia) , 
often with a slightly {lauened or truncated end, ovoid-ellipsoid, 5.0-8.0 x 3.5· 
5.0 flm in ~i7.e , on average 7.05 x 4.52 tJm , Q "' (1.2· )1.4 · 1.7(- 1.8), Qm "' 1.56, 
smooth, I KJ·, en·, ~eceding rhexolytically and oRen with vestigial remnant~ of 
the subte nding ..:dl (dumped mother edt). 

Teleomorphic stage (J;IGS. I B, 2A, 9). Uasidjoma short-lived, annual, below 
or d ose to the imperfed stage, polymorphic, effused-resupin:Jie to reflexed 
-pileate, and then spathulate-flabell iform or reniform. 1-4(-5) em wide, 3-6 
mm thick, projecting 1.5-4 em, always with a narrowed or r<.>supinate base. 
single or sometimes occ urring in loose imbricate clusters. Upper surface, when 
present, glabrous to slightly pubescent, white to light cream-grey IM. 58(2-3)) , 
zonate, soft , frngi le, when fre~h with small, round and hygrophanous flecks. 
Lower surface white, ochraccou~-cream when dry, pores irregular, laccmte, 
angu lar-elongaled to sinuosl!, 2-3(-4) per mm, with slight ly dl!nticulate edges. 
Context 1-2 mm thick, wh ite, Jibrillose; tubl'S whitish to cream, ( 1-)2-3(-4) mm 
long. Taste at first mild, slightly bitter after long mastication. Odour indistin.::t. 
llyphal system monomitic, hyphae hyaline, 3.75-5.15 1-1m wide, colourless. 
thin- to slightly thick-walled, strongly interwoven, with frequent branching, 
especially from d amps, easily disarticulating, with abundant dose to perfor.:~te 

(medallion) clamp connections and somdirnes with damp ..: omplcx~·s of 2-3 
close-set clamps. Pileus covering, a cutis made up of parallel arranged hyphae, 
up to 6 flnl wide. Cystidia or o ther steri le hymenial clements absent. Basidia 4· 
spored,da\·ate, 15- 17 x S-6 fllll, sterigmata up to 4 fllll long, with a basal damp. 
Basidiospores ellipsoid, 4-S x 2-2.5(-3) !Jill , on ave rage 4.1 5 x 2. 15 IJ.ffi, Q = 
1.7-2. 1, Qm = 1.9, fl attened on one side, hyaline, thin-walled, smooth, usually 
un iguttulatc, IKI, CB. 



J!jgs. 3·8. Pv.<lia Jllydrq,:~t.~la. Macro- ami mkmmoq1holoKical d1~r.ac t cr) of the coni(liomala. 
3. Y~mg conidionlit . 1 . Chlam)'docooidia formation. S. Old conidioma. 6. Mah11t' de~achC'd 

chbmrJuconidia. In squan!, two chl~mrJoo:oniJi~ with \'t!)tigi:d n.oml~oant$ of the ) ubtl'nding cell. 
7. Cooidioma in K"<lio n. 3. l.a rgt'dllnl]ICOOIX'Ciion (medallion type). (All from collection CDOR 
Oi l01401). Scale bars 3,5,7 - 10 mm:4,6.8 - 10 I'm. 

1-!abilat: s..tprotrophic, causing a brown cubical rot, on a dead, dcca}'cd trunk of 
1\IJii!S alba, fr ui ting logcthcr with Nymet~oclmet.: Cfllt?llt!l (Pel':'.) Donk. 

Material examined: 14/10/2007. nun'K'rou5 S]X'cin'K'ns. PJrco n.uurJk! della Collina 
di Supergoa , 500 111 :u.l. (H;.kli}.S~m 'lhrincsc.•. Turin, Italy) , ley.. L l.atinu. GIJOR 
07 10 1401. 
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Discussion 

Posti(l ptyclwgJ'ISter is a well -ci rcumscribed spcdes based on the cffuscd­
rdlcxed to pilcate ba.<:idiomes, the absence of hymenial cyst idia and the 
prcscm:c of a di stinct and indcpL·ndcnt Ptydtog(i!1fer anamorph i.::: stage forming 
well-organized and large, pul\'inate conidiomata. 1l1is imperfect stage always 
precedes the basidiome formalion; conidiomata are far more frC(jUCnt tha n 
basidiomC$ and arc o ften found without the poroid stage (e.g. Domanski 1972, 

Ryvardcn & Gi lbertson 1991. CICmenc;on 2002, l'ieri & Rivoire 2006). In the 
Italian specimens. conidiomata were fo und strictly connected to the basidiomcs. 
P. ptydwguslcr is re ported as widespread in North and Ccntmi-Eastern 
Europe {IUiich 1981, Pegler & Saunders 1991, Ryvarden & Gilbcrtson 1991, 
Band::artsev::a 1998), alt hough a rarely described ::and illust rated spccil!j, arld was 
suspe.::ted to be endemic to Europe (Ryvarden & Gil bertson 1991}. llowevcr. 
it has rc,ently been found in Canada (Lamoureux 2007) and probably in the 
United States (UOC Botanical Garden Forums 2006). Our specimens represent 
the first collection of I~ ptydrogaslt~r from Italy, and one of the r.1rc reports 
from i\·ledit errnnean countries (South Europe). Well-known as a saprotrophic, 
brown· rot decay polypore, almost exclusively found on Picea, rarely on l,arix 
and Pim1s, and once noted on Betula (Domanski 1972, Jiilich 1981, Ryvardcn & 
Gilbertson 1994, Niemdti 2005), it was collected in Italy on Abies alba. 

As regard to the anamorphic stugc, the genus Ptyclwg(ISter Corda, which 
encompasses the conidial stages of some species of Po~tia, is chardclerized by 
hyphae organized or not in a ..:onidioma, provided with rou nd medallion damp 
..:onne..:tions 3t 3!1 septa and by one-celled .::onidia with 3 thick pigmented 
wall, born terminally, laterally or intercalary, most!)' in branched chains and 
separalt'd from the conidioge nous cdl by a cross· wall, obovoiJ or broadly 
clavate, with a truncall', 2-3 ~m wide base or truncate at both ends. Tile conidia 
arc li berated by lysis of the mother (sta lk) .;ell, rem nants of which often remain 
all ached 10 the ba.<:c of th e conidia (rhexolytic secession) (Ulbrich 191 1. von 
Arx 1973 , Sigler & Carmichael 1976, Stalpers 1984, 2000). The conidi a rorm 
powder)' masses. 1llC genus Pt}•clwgm;tcr is morphologically closely rdatcd to 
StJorotridmm, which JHrers especially by the absence of damp connections, 
and includes the anamorphs of l.aetiporus, Pyampordl11s and 1'/rrmemc/metc. 

Our coUcct ion agrees fairly well with the descriptions and ill ustrdtions gi,•cn 
by a nu mber of authors (e.g. Oomariski 1972, Jahn 1970, 1979; Erkkila & 
NiemeHi 1986, R)"•arden & Gilbertson 1991, Bondartseva 1998, Stalpers 2000, 
CICmcn~on 2002, 2001; llcrn icchia 2005, Niemela 2005), exccpl for one aspect 
of the conidiogenctic process: von Arx {1973), Sigler & Carmichael (1 976) and 
Sta lpers (1984, 2000), based on obser vations in pure culture, described conidia 
as formed in terminal dusters and/or in chai ns, '"hereas in our micros, opic 



e 

l:ig. 9. Pr>$ lia ptyd"'gastcr. Micronmrrhologi.:al char-o~ctc~ of the hasidinme.s. a . Basidiospc~rt$. h. 
Subh}'Uk'nial and I ramal hyplllle . .:. ~sidiunl. d. Con textual h)ll ll;lt'. i.'.l'ileus.::ov~ring hyphae. (AU 
frMl .:nllc.:ti()n GDOR 0710 1•101 ). Sc:Qfc ba r~ IOJnn . (C:nurt~()'(')f Midc• TrJ\'trso). 

analysis of in natur.1 conidiomata, only co nidia borne singly and terminally 
arc produced. It ma)' be that the co nidiogcncsis pancrn in cuhurcs lends to be 
slighlly di!Tcrcnt from that of hyphae growing on natura l substrate. lkgarding 
conidial measurements, reports range between 4.5-7 x 3.5-4.5 1-1m (Jah n 1970, 
1979) to S- 10 x 3.5-7 !Jill (Ry\•arden & Gi lbertson 1994). Our measurements 
fit s well wit h those of Fallahyan (1961; 5.5-6.5 x 5 !Jill), Bondartseva (1 998; 
S-8 x 3.5-5.5 !Jm), Stalpcrs [ 1978, 2000; (5.5-)6.5-8.5(-10) x 3.5-5( -5.5) fllll] 
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and Pieri & Rivoi rc (2006; 5·6.5(· 7) x 1-5(·5.5) !J m ). Some authors named 
the dil'l'cminula of ,tyd10g(lster spp. 3.$ chlamydosporcs: in ou r o pinion,thc$C 
structures more correctly should be called .:on idia or ch lamydoconid ia, a.~ 

asexual propagules formed after mitotic events (in agreement with David 198U 
and Sta lpers 2000) . 

P. reuuyi (Berk. & Broome) Raj chen b. (anamo rph: Pt. citri11us 8oud) is regarded 
as the closest taxon among the Posti(l specit.'S developing con idia in pure culture 
and/or in nature (Ryvardcn & Gilbertson 1991, Gilbertson & Ristich !997, 
Sta lpcrs 2000, J>icr i & Rivoirc 2006): it differs in having strictly resupinate· 
effu,...ed, very brillle hasidiomes and slight!}' smaller chlamrdoconidia at the 
margin of the ba.,.idiomcs or below the collapsed tubes, forming a yel low 
powdery mass. 

Pt. mbescei!S Boud. was first described from France (Boudier 1887); it produces 
conidia 1· 6.5 x 3·1.3 !Jlll in size (DomaJ'aski 1972, R)•vurden Gilbertson 1991, 
Pieri & Rivoire 2006) in pink, fragi le, hemisphcri;;:al con idiomata espe.;ially 
on 'onifer t imber (.Stalpcrs 2000, Pieri & Rivoirc 2006). It was suspected to 
represent the anamorph of either P. gullu{(l fa ( Peck) )ii lich (Davidson ct al. 
1916, Fidalgo 1958, Domanski 1972), P. j loriformis (QU(H.) Jiilich (F.rkkilti 
& Niemela 1986, Pieri & Rivoire 1998, 2006; Sta lpers 2000) or Puuctul11ria 
atropurpumscem (Berk. & Broome) J>ctch (Stalpers 1978). In ou r opinion it is 
\'Cry d ose (if not ident ical), and hardly distinguishable from Pt. fu liginoides. 
In addit ion, these anamorph/ tclcomorph connections do not seem to have 
defmitiwly been f.'stabl ished so far. 

'Jhc douhtfu l taxon Multipoms r:/r/(lmydoformam t:akk & 0. Fak k {1937) 

described as produci ng a wh itish, poroid, efT used basidiomc, with hyphae up 10 

7 ~m wide and el lipsoid. spores S x 3·3.5 ~un. is characterized by the prese nce 
of conidiomata of a brown Ptydwgoster anamorph, wit h conidia ellipso id 10 

subcylindrica l, 10- 15 x 9· 12 !J nl in si1.c. 
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Chalciporus africanus, 

a new bolete species from Africa 

j . DEC REEF' & /1. . DE KESEL 

"dtgr<'t'/@llr:/Jtllv.b.: 
IJejmrtm,•rrt Crypi/Jgmuy (Hrytlf'lty w -'llwlfoplrylfl), N11timwl Hotonir Gtml.m 

Domr1i11 oflJouclwm, JJ-1860 ."tleiu, JJel~ium 

:\bstra~ l - A ne1 .. bol.:te SVffit'S, Clmlripows afr irorzr.s, hu l>t'en di sco·o"~ro:d in the 

rnin forest ()f Canll'roon. h i5 the first norrescnuuh"<.' of its ~nu~ to he d~ribt'd fMm 
thi.'Arrican rontincnt. 

Key "''ords 8ol1.'111ks. t:axurklmy 

Introduction 

' I he present knOI\•Jcdgc of Afrkan bolctc:o:: refers to about ISO ::pedes collected 
(rom only a few locali ties. Comprehensive cont ributions toward.: the knowledge 
of the Central African taxa were publish.:d by ll cinemann (1951, 1953, 195-<la, 
b, 1955, 1960, 196~ a, b, 1966), Heinemann & RammcloQ (1980, 1982, 1983a. 
b, 1986a, b, 1987, 1989), Rammcloo & Hcincm.:~ nn ( 1982, 19R7, 1988, 1990, 

1995) and Rammcloo ct al. ( 1988). Ea!>t 1\frican taxa were repo rted by Watling 
& Turnbull ( 1992, 1994). 

Scv.:ro~ l genera of the Doldacea~ se nsu Singer(l986) huve not been recorded 
in Africa, notabl)', C/1(1/ciporus Bataille. Despitc t h i~ genus having rcprc.scntatives 
in temperate northern hemisphere, tro pical and ~ub-t mpical region:<, it 
h'a~ surprising that no records occurred in Africa. Macro-morphologically 
Clwlciporus is well ch aracterised by pink o r reddish hymenophore, the 
presence of yellow mycelium at the base of its stipe (which lacks a reticulum 
or asperulation) and the absence of velar remnants on both c.ap and stipc. ' I he 
cy"t idia arc usual!}' conspicuous, the smooth spores arc elongated or short 
ellipsoid. 'Jhe spore prints typically lack olive tinges. C lamp connectio ns arc 
ab~ent and in fresh ~pecimens th e medio~t ratum of the hymenophore is often 
tinged reJ. 

During a collecti ng t rip to th~· Dja l:orest Reserve in the Eastcrn Province 
of Cameroon , a new ~pecic$. of Clmld fXlrtt S wa.o~. gathered on a river edge under 
Uapactl guiueemk 
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Material s and me th ods 

'lhe m::~cros.:opic description is based on field notes ::~nd photogr::~phs. Codes 
(between squ::~ re br::~ckets) and n::~mes for colours .:orrespond with the Methuen 
l landbook of Colour (Korncrup & \Vanschcr 1~83) . 

'Jhe microscopic structures were observed in a 1% Congo- red solution and 
Melzer's reagent. Measurements were performed using an Olympus BXS I 
light microscope, with digital camera and AnalySIS• Five imaging, software 
(Soft Imaging System GmbH). l\.·lean \'3 lues (in italics) ± 1.96 x standard 
deviations, and minimum-max imum values (between hr.11:kcts) arc given 
for all microstructun.-s and derived par.une ters (length/width ra.tios). For the 
statistical data 75 basidiospores and 10 basidia and cystidia were measured. The 
holotype material ami the aJditional coiled ions arc deposited at the Nat ional 
Botanic Garden or Belgium's herbarium 'B if (abbre\'iation following Holmgren 
ctal. 1990). 

Taxonomy 

Cllalcipoms ajricam1s l..kgree( & De Kesel, sp. nov. 
M,·coBAN!:MII SII40-1 

11il<:ttS 10- 30 mm, d muunrmu•••·' ,/,.;,. s"jfuKn nifus, n/iqutmlu fM /.,ri<fn mnculntus. 
skn11, wbWmt'ti/Qfltk Tubi ruftttlli tldu slliNi«ltl'f(/1/N vd dt'nttUIIfd. f'tl /litli -Jiavi tl<'ill 
ml"i. Pori (111/(•XortJ ut ;u/ i11!111r w/.oormn, pa!tlmim mj&.:llf<'.$ ab U~rlm. Stipes JQ--55 
x 3- 5 lnttl, qlirnldnu •TI mbcltml/11,.., gtiin.~·mxno$ kti r11brilvju;cm it'.ftu lttb.Js, t"f 
apium mitwl<: Ji•ifmnccus. myo7dimn INI.CGk j/nVI•rn. C11m cm.<.ca, albida iu untm pilei 
<'I m baiiim stipitis, alibi nth:lla, immutabili$. lk•siili1J111Qrat' (7. 1-10.3 x 3.3-•1.2 pm) 
dliproidcilt vd fusoidtfiC, k:Yf!S, pa/Udo mtll<'fi<.', inamylnidtat. llmMit~ (30-38K 7-9 
l•m) ty/imlrim vd }ubcft•"'' '"· lf'IIMJN1n. f'lrm«y.tilf.n (35-57x 7-10 Jtm) c;y/itl(fw...-a, 
angusu lll,!,.'o!ll!formin w l augwt.:dnvma. Clu:_iln.crtidin (35-62 lC I /- 16 Jim) ~{lttl(;llftiltl 
vrll"~""'"ifimniu. Pil<' ipdlill'.'' l.yplti) /lulufgrlt~litOU$h/ riclrt>~frrmimnfwmtmfi/nu .. Fibular 
tl<!$11111. 

/fowrrP !Ji;; ,\ fRJ C,\. CAMEII.OON, J:a~t~n1 Prmi na:,l>ja Forc.•t RC:S<.>r•-<:. Somalomo. 
7.1 \'.2007, D,:rrrfS 17 (BR). 

PILEUS 10-30 nun in diameter, hemispherical to sub-umbonate, becoming 
plano-convex; ci nnamon (6D6) thcn brownish red [9C6)to dull red (91Y1] 
with !:parse pale yellow [3A3 f stains; surface dry, (locculosc; margin obtuse. 
straight; contex t th ick especially at the cen tre of the pileus (up to 10 mm), 
whill' to cream-colour (4A3 l with pale red to pink ( IOA3] shadt."S towurds the 
Stipe. 'l'uaES sub-dc..:ur rcnt then de..:urrent, up to 5 mm long, ligh t yellow (4A1l 
then reddish brown (9E6) to oxblood red (9E7). Pmu:s irregu lar, up to I mm 
in diameter; concolorous with the tubes. progn:ssivcly becoming red from 
the cen tre to the margin when aging, pores at the margi n often pa ler. STn•u 
30-55 X 3-5 mm, ..:ent r.1l, cylindricul to sub·d •watc with base up to 10 mm 
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Fig. I. Cl~t~lciptm.s. afritam.s (l>t)':raf Sli. hoiOI.)"J'e). IJ,;uid iortle:lo. 

wide; solid, fibrous; reddish brown (9E6 f imm l.'diately below the tubes, greyish 
orang..,.f5B4j clscwh..,.re, with -.: inmunon to cognac brown (6D6-6E7J floccule:> 
in its upper third. Odour agreeable, weak. ' JASTI! mild. Sro RU I'RINT dark blond 
(SD-1 (. M YCHIUM )'Cllow. 

UASII> IOSPORF.~ (7. 1-)7.5- 8.7- 9.9(- 10.3) x (3.3- )3.4 - .18- 4.2(- 4.2) ~tm, (1/w = 
{1.9-) 1.97-2.31-2.65(-2.7)), broadly elliptical to broadly fusiform, with a very 
moderate supr-<~hilar depression, weakly pigmented (u nder the microscope), 
uni- or biguttulatl.', smoolh , inamyloid. BAS IDIA (30-)29.1-33.5-37.9(- 38) 
x (7- )7.1 - 8 .. 1-9.5(- 9) ~tm, cylindrical IO narrowly clavate, hyaline or 
containing ~mall granules while immature, mostly 4-sporcd. P l. F. UKOCYSTI I)IA 

(35- )37.3-49.5-61.7(- 57) x (7-)6.7-8.5-10.3(-10) ~un , cylindricu l to 
narrowly lagcnifonn, sometimes narrowly davatc, emergent, thin-wa lled, 
con..:olorous wirh !he hymcnium, hyaline, wirhout crystals o r incrustations. 
C H F. II.OCYSTII>IA (35- )32.2- 1.3.2- 54.2(- 62) x (11 - ) 10.5-13. 1-1 5.7(- 16) !Jm, 
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10000000 
VV.~~~ ~,~ 

J:ig. 2. Clr(lkiJHirrtJujrirmrrrs (1Jq,r«f5 17, holotyJlr). 
A. lxuir.li01>porcs: ll.lusir.lia; C. <:".a ulocy~tir.lia; 0 . l'k:onxy~ tir.l ia: E. ch~i ltx-y~tir.lia. 

(A: '"' rtical s..-.ak OOr; IH i: ll<>riWtll ~l SI.OI Ie bar). 

narrowly lageniform to lageniform, sometimes pedunculate, emergent, thin· 
wa11ed, hyaline, without crysta ls or in..:rusl'ations. PII.EII't-:I. I.IS a trkhodcrm, 
collapsing into a cuti:;, 50- 70 ~m thick, consisling of par.:~ lid, pigmented, non· 
amyloid, thin· wallcd hyphae, 40-80 x 5-7 ~Am; t~mlinal cells narrowly clavate 
to clavate, 20-30 x 10- 12 "'m, with scattered incrustations; no mucilagincous 
layer. S'l' li' ITII't: l. l . IS composed ofhyaline, lhin.wa lled hyphae, 20- 90 x 5-1 0 
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~tm; caulocystidia from floccu les narrowly clavate, (38-)33.6-16.1-59.2(-58) x 
(7-)5.6- 8.8-12(-11) ~m. TnM 11t. composed of hyal ine or reddish, thin-walled 
hyphae, up to 14 ~tm wide, mostly parallel or very slight ly divergent from the 
mediostratum, oleiferous hyphae absent. CLAMP coNNt:cnoNs absent. 

ECOLOGY AND DISTRIBUTION: Rain forest, scattered along river's edge, growing 
under the tree UapactlguimremiJ (Hupfwrbiaceae). 

SP1;c: 1:-11i~S liX,..MINI:n - C.\MEROON. ""~rtils PRO\'INCih 1\J" ro a•;sT RI:SiiRVI;, ncar 

SQmalomo, :-/03"2:3 '39" EI2"1\J'2S".Jkxr«/5Q6. 6.IV.2.007. 1bid.Vq.r«j516, 7.1V.2007. 
Ibid. T>q;rcif S !?, 7.1V.2007 (nOUfi'YPr.·HR). 

COM M t:N'I'S- Clwlciporu.~ (1fricauu$ is similar to the temperate C.:. rubinus (W.G. 
Sm.) Singer but differs due to its larger and more elongated spores, unchanging 
contt:xt and prominent reJ dish colou r of its cap. As a conse<JUen~c. C. i1Jrit:tmlt.5 
bridges the generic difference between Cfml.:ipt1r11S and Uubi11oboletus Pikit 
& l)ermck. 'I he d ose relationship between C. africmms and C. ruiJituL' 
confirms Singer:-. statement that lloletus rttbi/1/L{ VV. G. Sm. is a good species of 
Clmlcitwrus, making Rubiuoboletus a synonym ofCiwlciporm (Singer 1986). 
The genus Rul!iuolwletus was crea ted to accommoJatc C. mbiuus bascJ solely 
on its globose spores ( Pilat & Dermck 1969}. We think th3t a ll globose-spored 
taxa subsequently combined in, or dc~r ibcd under, Rul!iuolmletu.( should he 
placed elsewhere. In this context, sub-globose spores arc to be expected in an)' 
all iance of elongated spores. 

Macros,opically Clmlciporus 1ifricmms is similar to the temperate and widely 
distributed C. piperatus (Hull.: Fr.) Bataille. ' I he latter, howe\•er, is a much ta ller 
species with a peppery taste, longer (average 9.8 ~m) spores. and incrusted 
cystidia (Mur1oz 2005, sec fig. 33, p. 275). 

ClmlciJ'oms (ifrimuus is possibly also dose to the tropical Boletus (X!!rocvmus) 
mbriporu.( Corner from Mahl)'Sia (Corner 1972), a species that now resides 
in Clwlciporm (Singer 1986). C. mbripom.( and C. africmms share 3 simil3r 
general habitus and pilcipellis arrangemen t of loosely inte rwoven h)•phae that 
are not arranged in a pi le. C. rubriporus, however, has larger spores. more 
elongate ,;ystiJia, anJ dis.:olouring pores anJ tubes. 

Singer ( 1986) stated that Clmlciponu has 'e rratic' my..:orrhizalas!l:ociations. i.e. 
a wide r-• .mgc of hosts. Clwlciporu$ is known to associate with l'ilms, 1-'agus. 
QuercuJ, Uetula, Notl10/(1gus and Ci.~tu~. C/mlciporm (lfricmws however, seems 
to be spccific as it was exclusive ly founJ unJcr the endemic Ut~JHICII guinee11sis, 
a large tree typically growing along rivers and rivulets. In Afrka, this host is 
frequen tly reported to be a.-.sodated with many ot her ectnmycorrhi7..al bolctcs 
('lhoen 1993), but taxa of Clwlciporus had not prc" iou.-.ly been recorded. 
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Diversity of nivicolous myxomycete s in the Gorce mountains ­
a low-elevation massif of the Western Carpathians 
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'u.mnikit'r@ib-ptm.kmkow.pl 
1 Jmtiltl t.: of Hota ll)l l'ofidr Acadrmy of&imc~ 

/,uhicz,l6. 31-511 KmkOw, Pofwul 

11nstillllr!of8otmry, /rlgit!llcmimr lh liwrsily 
Kojx•mika 17, 31-501 Krak6w, Pofa, d 

t\bstn1cl - Ni\·iwlous myxomyccll'S COt lst itul<.• an rcologiadly wcll-ddincd grotl j) 
of ~Jnhn1s requi ring lh<: par1icular set of t n\i i'O rln'lental C()flditioos that occur in 
!UCH.Ultain habi tau wi th long- lasting \\'inter S•lO\<.' CO\'tr, ln Eui'OI~- rclat iwl)' complex 
Ja1a sds kLiting to thb g.rou11 ;art- .:w:.iLablt: o.ll )' from the Alps .md m01.mtains of the 
lbC'ria!lJioC•linsub, \\'htccas thtft is almost no data from o thet mo untaino us a~as. ln 

order to rontribut<'! to tht krlO\Yicdgc of tht' din•rsi ty and distribution of thi ~ j:rtM.lp in 
tht ctntul Curo)'t'an mo untai•lS. v.x- n rritd out the li rst compn.'hensi\•t stud!' in the 
(~rp;~th i:llls, ooe of the nujor p~rt~ of t he I:urtJ)~3n mountain system. A sun't'y of t he 
dhwsityof ni\·icolous rll}'XOili)'(Ctcs V.'\IS 'onductcd in a lov.·-dcva tion ar~ oftheGor«' 
Mountain~ (\\'C!>tern C.. rpathians, Poland), indOOing f1eklwork during six 1>t'alo01u .. We 
rcco rd«< IS SJ•e<its, ten of v.·hich art reported for th(' lirsttink' fron • Poland. Ditft"tmt• 
11iwwn. l..~pidbderma tf.ailkrii ;md fAmprotf<:rma iA'Oid~'''" ~P{'"Jttxl ly occurred \'C ry 
llbun.:lantly and ~pi'C.\t'lllt.:l ~ll importarll cl t OlMI in the 5rring rhtnolor,ica l a_~p«l of 
gi~J~>s:~ nd shrub comn•uni tio;s of tho: study :~1'\'a. 

Key word.~ bi~'()jVUph )', t<UOIM.llll}' 

Introduction 

Nivicolous myxomrcetes constitute an ecologically we ll·dcfined group of 
organisms r~quiri ng a particular set of ~nvironmcntal conditions that occur in 
mountain habila ts with long-lasting winter snow cover, at the edge of mdt ing 
snow in spring. '!here is ::an inc.re::asing body o( d::a1::a relat ing to the world 
distribut ion of th is group, but it is still so :t<:arce and unequall y dist ributed that 
a major ohstadc remains with re:;pecl to approach ing general problems. In 
Europe, rdativdy complt>:< data :!>ets are available, mainly from the Alps (e.g. 
Meyh;m 193 1, 1932; Sch inner 1982, Cochet &: Uozonnet 1981, Bozonnel cl a!. 
1991, Meyer 19M, Merer el al. 1996, Neubert el a!. 1993, 1995, 2000; Si nger 
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et al. 200\ab, Poulain et al. 2002a) and from the mountains o f the Iberian 
pcnin~u la (e.g. S3nchc7. ct al. 2002, Moreno ct al. 2003a, Lado 2004, J.ado 
ct al. 2005). Other mo untain regions have no t been investigated thus far, or 
only incidentally collec ted data are available (e.g. Ronikicr & Ronikicr 2007). 
Systematic regio nal investigations are needed to develop a better understanding 
of the biogcogrophy and ecology o f this group. 

' I he Carpathian~ fo rm o ne of the major clement s of t he European alpine ~ystcm 
(0~-enda 1985), but data concerning nivicolous myxomycctes from this range 
arc very scarce. O nly seven strictly nivicolous species haw been reported thus 
far from incidental obscrv::ll'ions in the Western Carpathians. 'I hey are Diduma 
tlip;,mm, IJ. 11ivemn, Uunprodt:rmaovoidemn,l.. .WI/Iftl'ri, Lepidodermtl dwilletii, 
Pl1ysarum (4/b~cens and 'f'riclli(l alpina (Wich::mskf 1962, 1963; Dro7.dowic7. 
1985, 1988, \995; Komorowska & Dro~.dowicJ; \996). The first observations 
ha\'e rect."ntly been reported from the Eastern Carpathians (Drozdowkz 1997, 
2000; Krivomaz ct al. 2005). 

llercin. we present the first more complete report from a mount ain massif in 
the Carpathians. fla.<;ed on several field prospects, we invest igated the diversity 
of nivicolous myxomycc:tcs in the Gorce Mountui ns, a moJ ellower·mountain 
massif representative of the grea ter part of the \Vcstcrn Carpat hians. Specific 
aimsofthis:'tudywere ( I) to o ut line thediversityofnivicolous slime mou lds in 
the Western Carpathian massif and (2) to make a contributiol1 to the knowledge 
of the distribution of th is gro up in the cen tral European mountains, an area 
\'cry poorly invt:stigatcd in th is respect. 

Materials and methods 

The study area 
l hc Carpathian arch is divided into thre-.. main biogeographi.:al units; these 

arc the Western , Eastern and Sout hern Carpath ians. The Gon:c Range forms 
a part oft he Western Carpathi ans (Figs. 1· 3). 'l hcsc mountai ns cover an area 
of approximately 550 km l and represent a typkallandsc<~pc of this part of the 
Carpath ians, dominated by lowcr·mo untain areas built of fl ysch (Figs. 4·5). 
As one of the mos t representative parts of the Western Carpathians, a large 
part of the- Gorce massif is protecte-d as a national park. The Gor..:t• i\•lou ntains 
rea.:h an elevation of 13\0 m a.s. l., but o nly about t0%of thc ma~:~ i f exceed" an 
elevation of 1000 m. 'I he mean temperature of the )'Car in the highest areas is 
estimated at 2-3"C, while the mean temper.!.lurc of January is ·6.2"C The snow 
cover is usuall)' present from November to April, up to 170 da)'S on northern 
exposures, where patches of snow st ill persist in May (KornaS 1955, Miczyr\ski 
2006). Two clevational vegetatio n 7,ones can be distinguished in the mountai n~: 

the lower mont ane belt with beech, fi r and spruce fores ts (up to I I S0-1200 m 
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Fip. 1-3. l.ocatinn nf the area nf ll.':Sea r(h. 1. I.OCilt inn ()(the C.arpil lhiaM in &1~: W~tcrn 

Caq,;~th ian ~ t.<mi~Jo.>d .,.•ith Jas i"'J lint.<. 2. l.«.ltion of t h .. GtK"t:"' ma~if. 3. 'lht.< Ciot\:t.< R:m gc: Wb 

- localities of Sll llltding. numbers refer to I hose in Table I. 

a.s. l.) and th.;o upper montane bd t dominated by spruce fores ts (KornaS 1955). 
Naturallrecless (subalpine and alpin e) vegetat ion is absent from the massif due 
to moderate clevalions, but the prese nce of numerous anthropogenic semi­
natur<l. l glad<.·s. due to muhicentennial pasto r.t l husbandry. is a cha racteristic 
featu re of this area, increasi ng the laml~apc diversity (Figs. 4-6). Changes in 
land use during the last decades, especia lly the abandonment of grazing ;md 
hay-mak in g. laun...:hcd transformation of open glades into shruh .;;ommunitics 
h'ith Vaccinimn myrtillu.(, followed b)• expansion of )•oung trees (Figs. 5·6). 
All of these condit ions fo rm a potentially diverse moun tain environment for 
nivicolous myxomyce les, but not ..:haracterizcd by subalpine or alpine habitul 
features (Figs. 6-9). 
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l:igs. <4 -9. An"u ofrescar.:h. 4, S. Typicall<ln<IS!.·.-a~ ofthc C.ortt ma~~jf,.,r i th l procf: montane fo~t 

ac)(J abandon(.'(lt'astures wi th young tr~'<'S in su.:.:cssi011. 6-9. Lo.:ati tics of sampling: 6. nKlucllain 
meadow, 7. 10 1\'.!l l interior. 8. ~malt -=lcilring ~- path , inside fo~t. 9. ~ hrub n 'g<'tation inside fi)rc.\1, 

'13ble 1: l.ocal it il!s o f Cl'll le<:litms in the Gem:~ mountains (\\'estern Carpathians). 

1>.'" l,(li;.U .IT1', II AIIITAT, DATil D I' QllU'-CnD!<. CDU,J:C;'I'flR G Fnr. R.\ PJIIC f.U \ ',\ TI (llo-' 

Jtl IJI'J'fr put ofth~C I~b!<nir.:~y. :\rtdgcufthtCow M tn~ E l0"1~'47"E I():!Orn 
.Wt.l~, b)·~ p~th.shrut>twith Rw/111! li'·: \8Apt200t/q, All. Mil 1\I"~'W 1\ 

J2J IJp~r put of th~ Gt~lcnilt..:: v-4J~y. 1\ lkl# n(thio Gnrc ~l t n~ F. 
!lopr, :lboutlOO m K from thr gbde Swinr.m.·ka. J~ep Jlo~ in 
bc«h fort!t. Jhrubswi th llwbwtsp.: \8 Apr 1004.; lrt- AR. MR 

20"1-t'N"E 
~9"3-l')l" l\ 
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,,, 1'/W p;utot'thc- gbdt Gor.: Kmitnkki (I' ridF o(WGor.: :>!tn.), 20"1 ~ '.56" f. 1130 -
rnl"~OW: 18Af" l (X).J; kg. MI. MR 49-J.I' I?"N l l.'iO m ,,, S p.~rt oftllt gi>.dt- Gor.: ~mltnl~ki (N ridgt o(tht Gor~ Mtn.). ~0"1~'07" E 
mud~·: 18 Apr 200t: kg. All. Mil 49".}4'0.l"N 

'" Ri.:lg.:Mtwrrnti-A" <:iOI'I.' '-ftn.and l hrl'rz}'!l!or:.ttn.,Sllo~ 2ootn9·1:. "'" tlw gl&&lCII)•mio.:b :llld Pr£yslop Oolny, muOOw; 18 Aprl<»t; 49"33'13" !\ >090m 
l!fi!R.MR 

]6] Ri.:l~bo:t.,.,'(o:n ti-~ GOfi.·Mtn.and lbt f'r.!)')!(lr:. ttn .• S~ the- lCI"U'4~" E ll~ m 

gbd<' i\>LJn~ Prq·Wr Dolny, 11\C'~: I~ Apr 2004: ltg. AR. MR 4903~'0 1 "1\ 

]7] RIJge fru1n the 8oret pus to:. ttH: Kudlul'l Min., !he s\~dc 20'Q9'2 1"E 
Prt)~k (SWorn). mndow: 18 Apr 2001: kg.AR. MR 49"33'55"!\' ,,, Ridgo:of thc ~cdni Wicrcll Mtn., abo.., !he vlllali"Obido••t•, 20'01'l2"F. 
bdcJw the gbdcS!u~r. degraded t.-c..xh loll:>! whh"Prua"; ·19".32'52" 1\ 
IJ 1>by2006:ki(,AR.MR ,,, Rldgt <>f l l\<o~nl Wit...:h Mtn.,ab(lvt lhcvi!Lo.gt- Obidow-•, lO"Ono·F. 
!lllrrounJin&ioflhcp,bdr:S!u•)',lnc-•dow:UMay2006: 49"3!'4S"N 
ltt..AR.MR 

]10) Ridl." <>hhc ~ni Wicr.:hMtn .. ~lheTillagt:Ot>iOow~ 2()'03'19"F. 
tlwgbdt-TynowC',mudow: 1l 1>by20Ge: kg. AR. AIR 19"32'-19" !\' 

I ll ) Rldgo:<>hhc~cdniWttr.:h o\ltn.,W>ovttht\ilLI.g«Ol-ldo\\•.~o, lD•OYI9"F. >090m 
~maU Jtlilda do,;c, 10 theSrNni Wirr.:h Mtn., maOOw; 49"3H9"1\ 
IJ 1>by l006:k!(. AR, Mfl 

1121 Ridge ofThrb.a.M1n~ the Ro7,.:b.tck Mtn.,a11hc red tow»! t~L l0"05'52"F. I 190m 
·'l'rueefu~1: IJ~byU'I06:kg.AR,MH 49"31'57"1\ 

(I ll Rldgt> ofThlb.x'r. Mtn~ ~urroundinp ofth(' gWkl'urN.."l!, 1\ 20'0CI'l6"F. 
slopes. mc:~OO..~ 13M~>· 2006; leg. A H., Mil 49"32'50" 1' 

11•1) 1\utlaa.\ftn~ tummltal :ano1,1procc IO~It (uppcr montanr belt); 2CI"Cltl'~ l · E ,,._ 
1' M.t)' 21106;kg. AR. Mfl 49"32')~"1\ !310m 

]13) Rangcoi' Kudl<>l\ Mtn. bdow thct;l.t<k: Suwi~ni..:, o:dl!" of fur~; l0"11'34"F. >OOOm 
210d21m:kg.AC 1\1"))'1~"1\ 

JI II J !\'F. ridgeof the Kudlol'l Mtn., the gLide ~w<>r£ynb. mud<>w; 2CI"!l'll"F. 
20 Apr 19SJ.: /q. AD ~9"J~'WN 

1171 !\'F.ridgcof lheKudlol'o:\itn.,the gl.ldci>odsbly,rnl"Jodcrw: 20"11'53"F. >OOO m 
20 Apo" 19SJ;"*A./) 49"l5'U"N 

It ttl 1\E ridge o( !he Kudlofl Mtn .. the g4dt ,\d.un6Wkil. ll'lt'ldow; lCI" t1'29"E 1050 m 
20A!"" I9$J.;~A/) 49"3-l'-ll "!\' 

It ~] 1\E ridge .X the Kudlofl Mtn., f.itdgr oithf gbd<' J.a-rl}nb, 20"12'4)"£ 
~~ow;" t\ pr 1981: It);. AD 49"3~' \?"N 

'"'' Kmirnk:a ··~Uty, tile- Prl}'llop MLn.: 3 M:ar : 006: kg. AC 

JllJ 'liub~a Mtn_ •i~inl ty of the rcfug:-: H :\lly 2001: kg. A/} liWJ7' 1Cl"F. l l70m 
•19"3!'Jot"l\ 

llll S rid,;;t" <>flhc Turbaa Mtn., the glade l>!ugic .\lbki, mndow: 20'06'2S"f. I 200m 
19.\by 20IJO:kg. A/} 49"31'03"1\ 

'"' Snd~ofthc~ Mtn., thcgl~ H.u~n.1kow~.mc.tdQ'I'o~ lD'06' 19"F. 11.S0 rn 
19,\Ll)' ! OOO;kg.AI) 49"32'02"1\ 

CoUt.:IOr ~bbrt"oi~tiont.: AC - Andrttj Cl\ltbicki: AD Anna 01'\lldoW'LCZ: AR ~ Ann I Rorukicr; 
:.tR - .\f~h:d R.Qnlkln . 
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Field work and methods of analysis 
Field ..:ollec ting was made in spring in 1981, 1983, 2000, 200 1, 2001 and 

2006, in various si tes of the Gorce Mountains, mainl}' in the area of the Gorce 
National !,ark. Single collect io ns made in 2006 and kindly provided by A. 
Chlcbkki were also taken into account. In total, 23 sites were inwstigatcd (Table 
I , Pig. 3). Collections were made in open places such as glades and meadows, 
dose to the melti ng snow, as well us inside forest, ut snow patches or in places 
where the snow disappeared. All collectjons were deposited in KRAM or KRA, 
with some duplicates in MA-Fungi and in the private herbarium o f 1\•larianne 
Meyer. 

Standard methods used in the taxonomy of myxomyce tes were applied to stud)• 
the collected material. Analysis of microscopk characters and all microscopic 
measureme nts were performed on permanent preparations fixed in Hoyer's 
medium; mea:;urcments \.,ere made un der the oil immersion xlOO objective. 
f-or each collection 20 spores were measured; the reported spore size docs 
not include spon.· ornumentation. Tite scan ning dedron microscop)' (SEM) 
observatio ns were carried out with a Hitachi S-1700 microscope, using 10 kV 
volt age and working d istance of ahout 12 mm. "I he material was prepared in 
a sequence of acetone dilutions (SO%- 100%) followed by the critical point 
drying procedure and coat ing with gold. 

Noml'ndaturc us:cd fo r myxomyo.:c tcs fo llows: Hern3ndcz.-Crcspo & Lado (2005; 
hllp:/b\IW\\'.nomcn.cumyo.:emzoa.com). 

Resu lts 

In total, 148 collection~ were guthered in the Gorce Mountains: within the 
framework of this: s tudy. Eighteen species: were identified from this makrial, 
all but Didymi11m d11M11m considered to be strict ly nivio.:olous (Uozonnc t ct 
a\. 1991). Ten taxa arc new to Poland; thC)' arc marked with an asterisk ...... in 
the list below. Numbers of collection sites given in bold in brackets refer to 

TAIII.J' I. 

Didcrma alpimtm (Mcrl.) Mcrl. 

S•••:c:l.\lkSS llXA .•tiN.:O. (10), on sttnn of Rubtts~p .. KR,\M M- 11 57, dupliC'J te in herb. 
Maria111u.· Meyn: jl81, on s r•ss C\• lnu, lllQSSI.'.S, beech lcaws and other I'Lam rt"m•wnts, 
KRA MYX0-520: KRA M\'X0-523: [t9]. ~m Jlr.lo\:> culm~ ur jllanl rcn1nanl,, KR,\ 
M\':\0·525: KRA M\'X0-526. 

"Didcrma globostml var. curopaeum iJu)·ck 

Sl'l:t: l.\1 ~ss t:XAM ISI,u. {2], 011 f11l lcn t wib~ 1111d lc;wcs of FaJ:U$ .~)'/mtica, fal len twigs and 
oecdlcs of t•i(C(I 11bia, on stems of l!ubus sp., KRAM M- t iSt, dul'licJte in MA·hmgi: 
[ <I J ,on 5temsofRubus~p., KR,\M M- tl -19. 
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Didcrma r1ivcum (Rostaf.) T. Macbr. 

SPt:l: t.'lliSS trxMIISI.lD. (4], on skm of Rubm: sp. or Vaaini" '" mptilh.s.. Jo.:R"M M-
1152: Kll.AM M· ll 54: [5), on SlcnlJ o( l!tibtlt sp. or \11Ktinimn myrtilltd, KR.-\M M· 
1150; KR,\M M-1207: ( II ], on shm•~ of Va.·tiuiwn myrtillus or gr.as~ culm~. KR•\M 
M· II S8, JujlliC<~lt in MA-Fungi: KRAM M· ll 56; 1131. on Siems of \'11Ui11i111" myrtill11s, 
KRAM M-1206: KR.\M M- 1208: (14].on stcmsofVacdraiurn myrtillu.<. KRAM M-1153, 
dupliC<tlt in MA·Fungi: [Ill ), on f<1 1len \1-.'i S$ of Piuu 1tbi.-i 0111d Abin ulbu, beechn ut 
husl\3. and moS*S, Kit.\ MYX0-522: (19], on tx.·t~ch koal'l!_\, gras.\ culms ami lc.a1't'S of 
Vtronim ojfid1111lis. KRA MYX0-518: KRA MYX0·5l1: Ill ), on ~t.- nn uf l'11uiuimn 
rnyrtillus. J{rass culm~ and "'"'el.IIC$ o( Picca abic.s. KRA MYX0-534: KN.A M\'X0-535: 
KRA MYX0-537. 

COMMENTARY. Ac~ording to !he lileral url!, D. ui1•cum fo rms sporangia larger 
than (0.8) 1 mm in diamele r (e.g. Neubert el al. 1995, ,\lloreno et al. 2003b). 
So me of our coll ections arc characterized by sporangia smaller than I mm, 
which is characteristic of D. microcarpmn Mcyl. (Meylan 1921, Neubert ct al. 
1995, tvlorcno et al. 2003b) . According to i\:leylan (1924) , the capillitium of 
D. microau-pum should have pale ..:olour similar to that of D. globosmn. We 
measured sporangia of all our ..:ollections { 10· 20 measurements per collection). 
In only one collection (KRAM i\·1- 1207) were all sporangia smaller than I 
mm (0.66-0.91 mm) and lhc capi llitium was pale macroscopically (but rigid 
and brown in transmitted light). All o th er co\lcctiom have sporangia both 
sma ller than I mm and bigge r than I mm (on average 0.6 1-2.01) ~tnd dark, 
rigid capillitium. We identified all our specimens as D. ''iveum, although the 
collection KRA M M-1207 might be placed in IJ. mia:rocarpum. Collc..:tions of 
D. 11i1·tmm from the herbari um KRA mentioned abO\'C were previous!)' 
published under the name D. t~lpimun (Drozdowic1. 1985). 

'Diclymiwu dubium Roslaf. 

SPr.c: t.IUL"s r.x ,um.T.o. p ],on stems of RI, I.IUs sp .. lo:RAM M- 11 28: lo:RAM M-1205: (•1], 
011 ~~nlsofR,.JmS$)'~ KRt\ M M-11 26: f S],on stcm) nfRnbn$~ )'·· KRAM M- 11 27; (1•1], 
on plant stems, t.::RAM M-Il )S. 

• Lamprodcrma acrJ CWII M~1 r. Mc:r. & Pouh1in 
St• t:c:l.\l liSS t:XAM IS£1>. [S J, on su:ms of Rubus Jp., KRAM M· l2 11 , duptiC<~b': in herb. 
Marianne Meyer: [2 1], on a fl'rn pctiok-, lo:RA MYX0-527. {9], on ~tems of RnbM ~r­

t.::R AM M· l261, Juplk--Jtc in hi.'rb. Mari:~1111<' M~y.-r. 

COMM£N'I'A~'I'. Our specimens arc characterized b)' slightly larger spores (10-
12 !Jill) than staled in the original description, however, the varialion of spore 
size for alllhe collections examined by the author:<: of the species (J>oulain et al. 
2002a) is also large r than in the type specimen. 

Lamprotlcrma ccm:stiac (Cc~ & !)c No1.) Mc~·l . 
1-t"npmt/arml tlf,~{Kirm" M~yl. 

St•t:<:1.111iSS I(XA.\II SJID. (l], on 5tcnu ol Ui1b11S sp .. lo:RAM M· l230: (31. on s t em~ of 
Rulu.s sr .. !\RAM M-1269: [4 ]. on stems of RulmJ sp .. lo:UAM M- l l l8: 1\RM-.i M· 
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12-18: logcther l•'ith L OV<Jitftmn !\RAM M·1216 :mtl !\RAM M· IH7: [ S) , on~tt:n l)'of 

Rct/n.._< 5p .. !\RAM M-1 226: !\RAM M· I227: KRIIM M- 1228: [8),on stemsofRubct.c5p .. 
KRAM M·ll-12, Jupl i¢a te in MA·I:ungi; (9). on ~lenu of \'.1.-ti•cicmc myrtillu~ o r pbnt 
renmanu, l\ R.\M M· l1)7: 1\R,\M M-1238: [ 10), on stems of Rub~<J.sp. or Va«Jui111u 
myt tillus, KllAM M· l23•1; KRAM M· I2JS; (ll ),on stcmsofRubussp .. KRAM M· l2<1 1: 
[12), on $!ems o fVMlillilm,myttillu$, 1\R,\ M M· 12)2; (1•1], on stt'mJof Rc,l!uJ -~r. and 
\f(U'i'/11111/n myflitlus, KRI\M M·l267 ( togetl~ r with L <MJidtmn); [22], on $\ems o( 

\ faui11ium myrti/1,,_,, KRII MYXO·S~. 

COMMHNTA~Y. ' I he sporangia in all of ou r specimens arc sl ipitatc or, rarely, 
suhslipit atc. 'lhrcc forms arc pre-sent in our materi :1l, diffe ring from each ol hcr 
by I he sile of spores and pattern of ornamentat ion. One group is characteri1.ed 
by l a rg~: spor~:s, ( 12) 13- 17{ 19) j.! ffi , covered with isolated, regularly arranged 
spines about I 1-1m long, the se~ond form has smaUer spores, 10- 12(13) ~o~m 
in diameter, ;:o\•crcd wit h 0.5- 1 jlm long :o:pino: arr:mgcd in a {sub)rctk ulale 
pancrn and the lhird form ha.-. smaller l'porcs (10.5- 12 ~m) covered wit h 
irregularly arronged long spines (about I ~m long), which te nd to merge. One 
spccim i.'n (KRA~·I M-1237) has ornamen tation, consisling of spines lemling 
to fuse in groups. 'I he great variabilily in spore size and ornamentation in 
/.. C1lrtMia~ is kno\\'n and many different patterns (war1s isolated, regular!)• 
arranged, irregularly arranged, forming suh ret iculate paltern) can be found 
(e.g. Neubert ct al. 2000) in small -spored as well as large-spored and sessile 
as well as stipita te collect ions. In such a wide range of V'ol riability there arc two 
poss.iblc interpretat ions.: eit her distinguishing many species (or lower taxa) 
\\•ith a very narrow variation. or recogni tion of only one veq • variable taxon. 
Because in our opi nion ln)'XOmycctcs, cspeciall )' nivkolous taxa, arc very 
\'ariable due to unstable envi ron mental conditions in !heir habitats, we prefer 
lo trcal spe~ics in a wid~· sense and th erdon~ we consider the variabilily in 
L. C(l rYS t ia~as ralhercont inuousand prefer to treat it as one w ry variable species. 
Poulain et al. (2002b) , who proposed the new generic name Meridermn for 
the outstanding complex specio: of 1 .. carr!~rim~ (a.-. • .,:omplexe «dt ro:o:p oru m ,. .. ) 

recognize several taxa on a species leve l. Apart from L. carr!stiae, we consider 
L cribmrioidesa distinct taxon at spccit.'S r.mk due to its di slincl ge net ic posit ion 
(Marti n et al. 2003). 

• Lamprodcrma cribrarioidcs (Fr.) R.E. Fr. 
- l.motpmda-ma a/~flil'""' \",H. p.~culocril.rarfuklu Ma r. Mer. e111l. 

Sc• 1;~ : tMii~S t: lC,.M I~6 t).I9 J ,on~ll::n150f VtUdnirun myflillu.<, !\RAM M· l21<'1. 

' Lamprodcrma ovoideoecltinulatllm Ma r. Mcy. & Poulain FIG. 10- 12: 

SPr.C:tMr.~s u"m~r.n. l •l ) , on ~ tem~of Rui11L< sp., KRI\M M- 12 17: KRAM M-1288: ISJ, 
Ofl ~!em~ of Rubu.s ~p., KRAM M· 12S4: KRAM M- 1222. Jupli.::o~ h: in herb. Mari~nnc 

Mcrer; \7] on stems of Rub11.s .sp .. KRAM M· IW. duplicate in herb. Marianoc Meyer: 
191. un plan\ n:mnant), 1\ll.AM M-1236, tluplica to: in MA- I;utJgi and h~rb. Marianne: 



l;i~. 10- 12. $pi)I\'S of IADnpmdcrmtl m'Oid~'O«hilmlntum. 10. roll. I\: RAM M-1287. I I. coli. KR.\M 
M-1233. 12. coli. KRAM M- 1 24~- 13. a single sport of Lm" I"IJIII.'fmu UV01tlt>mrt, coli. KRAM 
M-1219. l~ rs - IO t' "'· 

M~'\!r; [IOJ, on J-:r.m und Gm:.,·, on 51<."ffl5 of \I<UYi11ium myrtil/usand ilther r lant 
renul<lllll , \ll l a ~tem and IK.'(.-dle5 uf ~ yuun_R 5pruce, KRAM M- 1262. JU)>Iiatll' in herb. 
Marianne Meyer: KRAM M-1263. dupli C'o~ te in herb. Mariannt' Mt)W; !\RAM M-126-1. 
duplia ll' in herb. MarianiX' M(')'t' f; KRAM M- 12)), .:lu1•lkalt in MA-Fungi aod htrb. 
Marianne Mc)'er; [141. ool 5lem~ of Vaccb1imrt myrtill<-.<, t-.:R AM M- l l4), dupl icalc in 
MA-Fungi and herb. MariamK' Meyer. 

CoMM~NTAkY. We ident ified this species on the basis ofits sporc ornam entation, 
which is in form of spines more than 0.5 1-1m long. longer and more dearly 
visible in light microscope than are !hose of L. ovoid!!uttl. Under SEM the spore 
o rnamentation of 1 .. (lvo id~oed•iuuiMwn was slightly different from that of 
/.. m·oideum. ' !he lectotype of L ot-v ideum has spo res cove red with regular!)' 
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arranged, isolated spines (Moreno et a l. 2002). '!his feature was also observed 
in our collccliom: of f .. OI'Oidewn (fig. 13), while the ~pores of our collections 
o ( 1 •. Ot'Oideoedtiuuildwn arc covered with irregularly arranged ~pine~ tending 
to fuse into ridge~ or even a subre ticulate pattern (fig. 10- 12). According to 
the original dt!Scription (Poulain & Meyer 2005), L OVtlideoecllimtlalmn is also 
chara.:tc rizcd b)' a pyriform shape of the sporangia, but this feature was not well 
visible in our .:ollections. 

Lmttprotlcrma ovoitlcum Mcyl FtG. 13 

SPEC il>IE.:>:S E.XJ\ l>ILSED. { I I. on stems of l l11br1) sp., KRAM M· l2>19; KRAM M-1250; 
[J), oo s1cnu af R1olms sp. and Mhl!t pbnt l'('nmants. KRAM M-1219. dupliO'II(' in hrrb. 
Murianue Meyer; KRAM M-1229, i.lu jlli C",.tc in herb. Mari:m11e Me)-..r: KRAM M-1251: 
KRAM M-1252: [<t J, on s((•ms of R11lms sr .. KR,\M M-1216. dutllicatc in M•\·Fungi: 
KRAM M-1245: KRAM M· I.H 6: KRAM M· I2-17:(Sl, on sh.>rll)olUIIbiiS )J'·..,ront'lant 
remnants, KRAM M-1221: KRAM M-1253: {6], on plant wmnant~. KRAM M-1255: 
KRAM M- 1256: [9J , on plant remnants, KRAM M·12S7,dutllic.uc in MA·l=ungi: KII.AM 
M-1258: [!OJ, M st('tll .~ of R10lmJ sp., KRAM M-1265, riuplicatc in herb. Marianne 
M~-..r: (12),un )\enls <Jf Uoibou~ JI.o r plant remnant-. , KRAM M· 12 Jl .JuJllicu te in herb. 
M:tri ;~nnc M")W: I\ RAM M- 1'23 1. dupli(;)tt! in hcrt\ M~rilmnc Mc~·cr : j i4J, on st ~ nt~ 

of Rub!OSlip. l)f \'uuinimn myrlillots, KRAM M- 1267: KRAM M- 1268: [201. on plant 
rtnuv.nu , 1\Rt\M M· l244, duplia tc in h~. Mariann~ Meycr. {21J, on a fern retinlt, 
KRA MYX0 -536: {22),on fern !)tlioles or s t~ms o( V,tu.inimn myt lillus. KRA MYXO· 
5Ul: KRA MYX0 -529: KRA M\'X0 -530: KRi\ MYX0 -532. 

C OMMHNTAMY. We dislinguishcd /.. ovoidewn from 1 .. avoidec'l<!cll itlulatwn on 
accounl of ~pore ornamentation, which is in I he form of usuall}' low, i~ola tcd 

spi nes in / •. ovoideum (f ig. 13) (sec remarks under I.. ovoideoecltimtlatwn 
abow). 

• Lamproderma pulveratum Mar. Mer- S: l'oulain 

SP£Cil>tL-.:s u:,\MJXED. (5], on ste-ms of Rt~lmssp .. gr<~ss l cavcs a1k1 other t•lant renuunts. 
KRAM M· 1 22<t . duplk<~le in herb. Marianne Meyer: KRAM M· 1223.duplk'o~le in 1\'IA· 
Fungi and hl'm. MariamW! Mcrl'r: KRAM M-1225. durticatl' in htib. Marian1W! Meyer: 
[9(, on )ll'm~ of RroiJOtS sp. or Vim:inirom my rlillu.<. KRAM M-1260. duplk'llte in herb. 
Mariaunc Mtycr: (I I/. on 5 \ eon~ of Ru/1111 sp. or Vacd11iurn myrtillus, KR,\ M M-1239. 
dutllk .. te in herb. Marianne Meyer. KRAM M· lz.tO,dupliCOJtc in herb. Mariunne Meyer: 
KRJ\M M- 1266. 

CoMMENTA RY. Some of our collections possess all charactt·risl ic features 
of 1.. puhrem rwn (presence of lime ct}'!'lals in peridium, "rough .. peridium 
~urfa.:e, dark, well \~S ible warts covering spores), \.,h ilc in other .:ollections, 
some of those features arc lacking. ·n1c collections lacking Cf)'Sials in pcridium 
and poss~ssing mor~ ddkutcly warted spor~s w~rc id~ntificd by us as L. cf. 
Jmlvemtmn, as they seem to have an unclear position in I he group of sma ll­
spored nivicolous species of l.tzmprodl!rma. 
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Lamproderma sauteri Rost.-f. 

SPI:CI.' I I>SS l>li:AM ISOI. ] II ),on rcmnant~ ofCcmlmm.'t1$r .. KRAM M- 12 1J. duplic::~ IC in 
MA·Fungi; [22 ], 1)11 gr.mculms. KRA M\'XO·SJI. 

· Lamproderma spimdosporum Mar. Mcy. d al. 

SPI:C:I,\IhSS t:XA.\I ISM).I22J, on Jtr<l!oS cuhns. KRA M\'X0-533. 

Ltpidodcrma aggrcgatruu Kowalski 
S!• EC I~ItiSS I!Xo\MISH>. [I 3). o n ~ lc/11~ of Vtu·t'ini111n myrtil/us, KRAM M·l lo!S; ]17]. o n 

$ 1Cm~ ()( \~duium myrtillus and \ O:romitt~ njfidtUIIi..•. ()fl gru~ cuhn~. KRt\ M\'XO-SOZ; 
KRA MYXO·S I•t. 

CoMM~N'I'A~Y. Rased on the ~tudy of th e type tollection of l,epidoderma 
aggreglltwn, Moreno et al. (2004) conduded that this species hardly diffen; from 
L. dwilldii and they synonymized both species. We cou ld find in our material 
two distin.::t morphotypes. ' lhe majority of collections were ..:harac:terized by 
a single peridium covered with wh itish-greyish or whitish-ochraceous lime 
scales, giving the rough appearance of t he surface. 'lllesc specimens represent in 
our opinion L. dwill<!tii (see bclow).11t..: s.::conJ morpho type was charactcri7xd 
by a double peridium. The outer layer, very distinctly sc:parated from the inner 
one, wa$ densely ..:o\'ercd b)' very :-:mall ..:rystal:o: forming a ..:ont inuou.~. :o:h ining 
cru.~ t. ' I hcse specimens represent in our opin ion 1 .. (lggregatum. 

• Lepidodcrma cltaillctii Ro~t-af. 

Sr£CI~tliSS £XAMI,.,"':D. (21. o n 5ltnu and kaves of R.r.lnu sp .. ltJI\'tS of Hw,tu >ylwlfim 
KRAM M-11-17, duplic-,111'! in MA-Fungi; KRAM M-l t99: !41. no Siems of Rt•hw $p., 
t-:RAM M- 11•12, KRAM M- 11 <13; (S). o n Sl<' lllS of Rubtts sp. o.- Hyprt·k~~tn ttulctt/,l/um, 
cutms of gr'd$S~. bc<."Ch lea\'CS. o ther pl.ml ~umants, KR,\M M-lt-1 -1: KRAM M- 1145, 

dupliGt lc in MA-Fungi anti herb. Mariaml<' M"y"r. KRAM M- tt-!6; (6] . Qll a twig, Qll 
5ICIIU of Vt~cd11i111n myrtillld and ~truss culm~. KR,\M M· tl4 t: KRAM M-1204: (7], 
on stems of llubi.s $p .. KRAM M-tl97; ]8 ], on ~ ltms o f Rubuss t'·• KIV\M M-1196: 19], 
011 $l~ms of Vtud~timn my.-tillus, KRAM M-11%; KRt\M M-1201: 110], 011 sl cm~ of 
l'.ul'i11ium myl'lillm . KRAM M- 1ZOZ: [141. on stems of \t,u-citlium myttil/u) and o ther 
pl:111 ls, KR,\M M- 119S: l(lt,\M M- 1200: 117], 011 sl cm~ of V~i11i1"11 myrtiiiM and 
l'tttmictt uffKilllllis, on gr...ss cohns <~onJ ~ch ]caws, KR.-1. MYXO·S03; KRA MYXO· 
504: KRA MYX0-505; KRA MYX0-506; KIL\ MYX0-507; KRt\ MYX0-508: (19J,on a 
~ l ont,on grus~utnu, sttms and k'a\'1!-S of Vrwm'<u officitw/i), KRA M\'XO·S I 3; on grass 

cuhns, KIL\ M\'X0-5 12: KRA MYX0-5 11; 011 gr~ 5~ culnu, k-11\~ oflx«h . $ l<!m~ and 

lca\'CSOf \1r:rcmKu 11j)iritw•h KRA MYXO-S JO; KRA MYX0-509; KRA MYX0-539. 

COMMI.lNTAKY. Some collections from the locality [ 191 were pre\iously published 
under the name L. mrt~liwmm (Rabl.'nh.) Rosta[ (Dro.,dowi<:z 1985). 

Plrysarum a/bcscc"s Ellis ex '1: Machr. 

SP1:C:I.\t t.SS ltXA.\ItSI>I). [9 [, un .SI<'IIl~ u f \'arci11imn myrtilltu. KRAM M· l l3 I . duptic-dl<! 
in herb. Marianne Mcrcr; (13] . on $IC01S of \'uccimum mytlillll), KRAM M· ll32: (1'1], 

on ~ terns of \faccini11m myrtill~<s. KRM.1 M- 1136, dupl icatl.' in MA· I:unjti: KRt\M M· 

11 ·10. 
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· Pltysartmt alpt!$lre Milchd et ;tl. 

SPr.c:•~• ~s~ r.xAM I ~'l!n. !l] . ~ tcnu 11\d k a1'C.S of Rulm$ sp .. htocch Jea1>eC, KRM•i M-1130, 
dup/iC".llc in MA-Fungi; ]oi] , )ICnlsof Rubus~p. , KRAM M-/1 ) -1 ; ]5],011 pl:mi i"\'III IUII\~. 

KRJ\M M-1129: (10 ], ongras.s culnu. KRAM M-11 33: f.,'R:\M M- 11 3-8; (I-I] , on plant 
~Mil), K.RAM M- 11 37; ]16], on g.ra}} cuhm and rcnmams Q( C<lr/hu' (l{"tmlis, KU.A 
MYX0-5 16: [17], on gr;~s.scu/ms, KR1\ MYXO-SJS. 

• PII)'Sarum vcrmuu Sommcrf. 

S1'1 :c:1.~1~ :.-~ I~XAMII>"I!u. ( IS],on lc;~n~ ofbl.'t.'Ch and ~lcm~ of\'tt«i11ium myr/i/111)·, KRi\ 
MYXO·~. 

Trid1ia alpi11a (R.F~ Fr.) Mcyl. 

S•• •:t: l .~11;:.-s ~XA.\11SW. (2 ], on fallen t.,.•ip, $terns of Rubus ~I'~ a k~f ofhtech, KRi\M 
M-1125, duj>licll tr in MA-fungi and hrrb. Marianne Mc·ycr; KRAM M-11 39: ]8) oo 
~ tcm or Rul>us sp .. KRi\M M-11 9•1: (JJ] , 011 stem~ or Va.·d11ilun myrfillus. KRAM M· 
! ISS: [IS] on fallen twlgol Mrt pwmllJI'It'ttmu~. K.RAM M- 1193. 

CoMM£N"l'ARY. One collection of Tricltitl alpi1111 (::ile (1 5)) is particularly 
noteworthy from a phenological point of view, as it was mad!! not in spring 
but in October, before: the first snow fall, on a twig of Acer f'Seudoplattmus. 
'I he colle..::ti()n i ~ typical, wel l developed and :<:cems to be fresh , 3~ the ~hor t 

plasmodiocarps arc st ill clo~ed, therefore they were probabl)' formed just 
before .:::olkction, and not pen:i sting from the spring period. Interestingly, al::o 
M~ylan (1929, 1932) mentions an autum nal collection of this species from the 
Swiss Jura Mts., also o..:.:urring on twigs of Acc:r and Sorbus. He did not notice 
any morphologkal differences, but remarked !hat lhesc phenologically distincl 
col lections could represent biologically distin.:t forms. 

Discussion 

A ..::onsidcrablc diversity of nivkolous myxomy..::etes was found in the Gorce 
Mountains, and almost all collected species were strictly nivicolous. ' ]he 
presence of these organisms was repeatedly connc.:::ted with a ma.-.s occurrence of 
some sp~cics, su.:h as Did~·rma 11iwum, Lepidodem111 dmillct ii or Lampruderma 
ovoidemn, which played an important role in the springlinw aspec t of glades 
and shrub commu nities. ' I hanks to th e long-term observations .:arried out 
during spring time of six years we could not only obtain a general picture of 
the diversity of nivicolous myxomy.:::e tes o f the lower parts of the Carpathians, 
but also lind more rarl! species noti..:cd during rc:gular, rc:peated observations. 
Our results show that nivicolous slime: mou lds can be fou nd not only in alpine 
and subalpine 1.011 es of high mountains but they can also oc..:ur abundantly 
in low-mountain massifs.. '!he lowest clevalion in the present collections 
was SSO m a.::. l. , but snowb;mk myxomycetcs were collected in the Polish 
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Carpathians even lowe r. So fa r, the lowest collection of Diduma ~lobo.~mn var. 
europaeum was found at 583 m as.l. (K. Nowak. unpublished data). According 
to our observations, IJiderma alpimun, IJ. uivewn , Uunproderma Sflll teri, 
Lepidodermaclwilletii, PII)'Stlfmn alpestreand P. ''e fllum, which were mentioned 
as dominating in the highest elevations of Scottish or Spanish mou ntains {lng 
1998,lado 2001), arc also present not only in the lowest locations of mont::anc 
meadows, but also of montane forest in the Gor.:e mts., and some of them arc 
verr common here (l.ejJitlodama clwillerii and D.11iveum were among the most 
frl!quenlly I!IKountl!reJ and the most abundantly occurring spedes). 

Most collections from the Gorce Mountains were found by us in open areas 
such allo mountain meadows, but it is noteworthy that we also found several 
spec imens in a loose but regular canopy beech or spruce fores t, \\'here no open 
areas such as glades or meadows were present It should be noted, however, that 
during the period of snow melting in spring broadleavcd trees are still devoid 
ofleaves, therefore, e\•en in a regular ..:anopy beech forest there is an abundan~ 
of light in the forest bonom. 'I he oc.::urrence of nivicolous spc.::ies at patches of 
melting snow remain ing between trees was also observed b)' !.ado (2001) in the 
Spanish mountains. 

Nivicolous myxomycctcs arc usually fou nd in d ose vicinity (up to a few meters) 
of melting snowba nks (e.g. Stephenson & Joh nston 2003), and this was also true 
in the case of our study. But, interestingly. several of our collections were found 
also in places devoid of snow CO\'er fo r a long time. Such places we re usuall)' 
lo~ated at the lowest elevations, in regions where even small snow patches 
were already absent. Very dclkatc sporangia of slime mould~ arc usuail)' very 
easily damaged by wind or rain; th erefore, they arc most likc\y to he found just 
after formation. During rainy springs it is difficult to find any specimens even 
dose to the snowbanks, because they arc damaged during transformation from 
plasmodium to sporangia. Collections made during a dry and sunny spring of 
2006 demonst rated that in long periods of favourable weather conditions the 
sporangia of nivicoloullo spedes can persist for a considerable length of time 
after snow melting. 

lhere arc still too few data sets for general conclusions about distribution 
and ecologil:al prefcrcnccs of nivicolous species in Europe. Our study shows 
that the C..arpathians, like the A I~ and Iberian mountains, harbour dive~ 
comm un ities of nivicolous myxomycetes, confirming the wide dist ribution of 
these organisms. A comparison oft he low. moun tain and high·mountai n area..; 
of I hi.' Carpathians is being planned to estimate how the ecologica l conJitions 
at various dima tk belts inJluencc the diw:rsity of snowbank slime moulds. 
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Abslra<l 1\ ntw SJJ«id. 1'/crmxoflybia imbrirnra, is Jc-S~: ril~ frolll the Muyo~ 

Mountain~ of iJclizt' ;md a nrw combirwtion in Pk11rorollyMa is pmJ)Q!Iol.'d. ,, kl'y lo the 
loxm•n S}>t-..:ks of l'lt'IIUKollybi<l is ~lso pro\~t.k.O. 

Ke}'\'"ord5- agariQ, L>orle$ L>eligh1. $iderophilous inchtl ions. 1axonomy 

Introduction 

Pleur()('o/lybia Singer was proposed as a new mono typk genus to a\:commodat~ 
GymllllfJ/Ili fJNII.mmltifoHus Murrill (Murrill 1915) bas~d on s~ver.JI features: 
c.:.:cn lric stipc, dample5s hyphae, minute basidiosporcs (vcr}' sma ll for an 
agaric, e.g. "2.7-3.5 x 2.5-3.2 1Jm"), ::md lack ofnecropigments (Singer 19'17). 
Singer ( 1947) compar"·d P/e,, rocollybia to two morphologically similar genera., 
Callistosporium Singer and Pod(1brelln Sing-..r (now considered a syno nym of 
'J l! rmifomyces, J!rosle" et al. 2003), but separated l'ltmrot:ollybia from them by 
the eccentric st ipc and very small basidiosporcs. Podalmdla (= 'limnirmnyc~.~) 
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produces a redd ish/pinkish colored spore deposit while those of Pleurocollybia 
and Callisrosporium arc wh ite. PodaiJrelln (= "fermiromyce.~) also produces 
siderophilous bodies in the basidia, while sidcrophilous bodies arc not presen t 
in P/eurocollybia. 0 11/istosporiwn has ab un dant brightly colored necropigments 
in the basidiosporcs, basid ia and !rama l hypha.:=, while tho:=se piJYllents are 
not present in Pltwrocollybia. A BLAST search based on ITS sequences from 
Pleurocollybia imiJricatn match d ose!)' to several ITS sequences of exe mplars of 
Calfistosporium. Although not definitive, this sim ilarity in ITS sequences ma)' 
indicate a close relationshi p with C(lllisloSJXJrium as Singer origi nally suspected 
(Singer 1917) and seems to be ind icated by a st udy of the nlsu rONA region as 
well since (~11/i.~ tosporimn and Neur()(;o/lyMa arc found in the same dade, the 
/call istosporioid clade (Moncalvo et al. 2002). 

Since 1917, eight more species have been added to Pleurocollybia, including 
four new species described from the neotropics by Si nger (Singer 1955, 
!963, !969, 1978), and 2 new combinations into Plr.mrocol/yl>ia from existing 
ncotropkaltaxa (Singer 1970, !986). Two additional spc.:ics were placed in the 
genus by recombinations of existing taxa, one from Sri LankaJAfrka (Pegler 
1977) and one from New 7.caland (Horak 197 1). \Vith the addit ion of th is 
newest taxon, and the new combination proposed in thi s paper, we now know 
of II species that belong in the genus, with the greatest number being New 
\\'orld ncotropicaltaxa {9 species) . 

Pleuroco/lyltin is charactcri?.cd by a combination of disti nctive feat ures: the 
stipe is typically ecce ntric o r latera l or lacking, only a trul y central stipe is known 
for two species, thus the habit is pleurotoid or collybioid-pk·urotoid, the lamellae 
arc ..:rowdcd and very narrow, adnalc o r adnex.ed or emarginate-adncxcd, the 
lamcllulac arc t run..:atc, the basidiosporcs arc small and whit e in deposits, 
smooth , inamyloid, the basidia lack siderophilous/cyanophilous bodies, the 
basidiospores, basidia and hyphae of the tmma lack of necropigments, and the 
habitat fo r the basidiomata is typicall)' lignicolous on rolling wood. Clamps 
may be present or absent. 

A key to all known species is provided. 

Materials and methods 

Color no tations in the macroscopic descriptions arc from Kornerup & 
Wanschcr ( 197*). Methods used in preparation of mi.:: roscopic st ructurc:o; were 
those of Baroni (198 1 ). Testing for C}'3nophili c rcaaions of spore walls and for 
cyanophilic bodi es in basidia wa.<: .::arried out as follows: un-revivcd d ry lamella 
fragments were gently heated over a ilamc in a drop of cotton blue/lactic acid 
(S inger 1986) on a d ean g.las.s slide; wh en the mounta nt began to release vapor 
(no t boiled), the fragment was removed and placed in a d ear drop of lactic acid 
at room temperature and washed to remove exccs.<:dyc. ' I his fragment was fi nally 
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transferred to a fresh drop o f dear lactic acid at room temperature o n a dean 
slide to make a squash moun!. It has previously been shown that siderophilous 
inclusions in basid ia can be determined by using the cotton blue/lactic acid 
test described above (Baroni 1981 ), since siderophilous inclusions stain in a 
similar fashion in colton blue. AU measurcmc=nls of anatomical fea lurc=s were 
made in mounts o f 3% KOH under an oil immcrsi011 lens. '!he dcsignatio11S 
uJ~:ed for baJ~:idioJ~:pore measu.rements arc those ofUa ron i & llorak ( 1991) where 
n = number of spores mea..;ured, Q = r-ange of length/width of individual 
spons and Q

111 
= mean of those Q values. All measurements wt"re made with 

an Olympus BHS light microscQpe under Ho(fman interference optics usi ng 
an ocular micrometer o r by using a semi -automated image analysis system 
(a GTCO digitizer pad and ro.<~ct r icsS software wTitten by Dr. David J" lalloch). 
Descriptive statistical analysis of t he measurements was obtained using EXCEl. 
5.0 and SigmaStal 1.0. All illustr .. tions of microscopi..: features were made with 
the aid of a dr.-wing tube and the fi nal plates were prepared using a WACOM 
pen drawing tablet and Adobe Illustrator 10. All longitude/ latitude relldings 
listed were made b)• hand held GPS (GARMIN 1\trex Vista) set on the \VGSS-1 
Datum )<:tandard or the UTM standard 

Taxonomy 

New s.pe<:ies 

Plcurocollybia imbricata T.J. Baroni, Lodge & D. 1 .. tindncr, sp. nov. 
Mycolxlnk MB$10698 Fws. 1-2, 6 

Dasuliomata p!.:urotoi<{((l, imbri<ata, in subic:ulo crasao albo imp/1(.ilo, i11 lis,•10 putrMo. 
Ab ro':G.C*'ribus dijfcrt bMidibmatibtiJ tk11Se irnbrirmo cmnpa~:i•illtis "' vitkwr .nipite 
~•<11til.1us, mars,i11ilnos pf/d P"?Jiurdt irl(.i.<is lill~atisqu<, pika it~e~mn pollillc t:illliii.J 
bfll/111(11, utfQrt fluirm((l), $11JI<I« wrwrol flmml<<a, btmdi<.I;;J""i" Jotlrvis ~ll l'};,lliboSi!l. J •I x 
2-3.2 wn, cll.:il"'y>ti.lii>qr/imlticilwfllortiJ.. 

l lor.oTYPii T. ]. Bamni 9847, Maya Mountains, Tkli1.e (lliU 1: !SOTVPES. CORT, l\"'Y) 

F.n~o~ot.nc.v From tht l.atin imlrri.:aJII.<. 'Th tsptcit.( i~ named for iu 0\'trl.lpping pi iC'i, 
likemof tik:.o;, 

B ASII>IOMATA pleurotoid, densely imbricate and produced from a thick white 
matted subi..:ulum on decaying wood)• substr-a te. P1u:us pale sra}'ish bulf or 
gr .. yish orJnge o rgrJyish brown (S- 682- 3, Alabaster, Birch Bark, Flesh or SC2-
3, Birch Grey, lkownish Orange), 15- 60 mm broad, plano-convex becoming 
plane (or when young and on lo pofthewoodysubstrate infundibuliform~ -only 
one basidioma out o f30 o r more), irrL-gularly dimidiate, subspathulate, dccpl)• 
incised, lobed, lobes overlapping, produdnysmaU eonchate Mcaps., from margins 
oflobcs , d~:nsely imbrkatc -shdving, hoary canesccnt o\•cr most of surface with 
darker brown colors below canesccnce, canescencc often grown over or around 
sma ll hits of woody debris trapping particles on the surface, margin in rolled. 
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Figs. 1·2: ['i,.,,,.ocol/ybi4l imbria1t•1 (9847 TJ B<lroni, l.so~rpt): 

Fig. I. cheikx:ys tidia , K.11e b;a r - 10 ~m. != ig. 2, b<lsidiospores. 
Fig. 3 Pk1mx:ol/~,;a •ftmijoli11 (F.S. Earl e! 578, llololyp<') buidiosrom:. 
l'ig. 4 Pl.-unJ<v!lybiii Jmmnt~lt!fl!liu (1:17'1611, l lok>typt) b;l~iJii)$JXm:s. 

Fig. 5. Pkuwwllybiu unww (F I7336, Hokll)1)(') - basidiospon.'$. 
Sc-~ k- OOr for all b;l)idi~»por~ • 5 ~m. 

Contex t wa tery gra)•ish brown, approx. I mm thi .::k. LAMEI.I.AI'. grayish brown 
(± con.::olorous with pileus} but also with flesh pinkish hues, adncxcd or adnatc, 
extremely .:rowded with numc=rous irregular tiers of trun(;ah!: lamcllulae, some 
so li gh ll)' (;rowded they have grown together, frequently produ.:ing ball-like 
clumps of white pubescent outgrowths on the fused lamella edges, moderJtcly 
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Fig. 6. l'l.c!m,..nl/yhia imllfir~la l>a~iclic)l nll la in si1t1. T\'PE (%17 T.J. Ramni). lx. 

broad(± I mm), edges± even, con.:olorous with face .. ~. S'l'll'£ central at firs! 
but quickly strong!)' eccentric or lateral and highly reduced, approx. I mm x 
I mm, densely white fib rillose appresscd; all st ipes arising from a dense, thick 
whitish subiculum covering the woody substr;~te, ODO R fruity at first or when 
cut, farinaceous when flesh is crushed. 'I'ASTI\ hitter~~ and farinaceous. 

BASil> I OS I'OR~S 3-1 X 2-3.2 urn, (n='ll , L,..= 3.3 ~ 0.19, Wm= 2.6:1: 0.32, Q= 
1.07- 1.3 (- 1.6), Q"' = 1.26 ± 0.11), subglobose or broadly dlipsoid, round in 
polar \•iew, smooth , with a very small apiculus (< 0.5 ~un), hyaline, inamyloid, 
wcakl)' ;;yanophilic or acyanophi lk .. llASIIli A 8-12. 1 x 1-5.6 .,m, 1-stcrigmate, 
broadly davate, hyaline, la.:king cyanophil ic bodies. (;I I F.II.OC YS'I' II>I A hyaline, 
scattered or abundant. cylindrical, frequently contorted, often branched, some 
subdavate, some septate, {14-) 22-36 x 2.1-3.2 ~1m. Pt.EU ROCYST I DIA absent. 
L AMnt.LAR T RAM A composed of parallel hyphae, cylindric or slightly inllated, 
1- 16 urn in diam, cells mostly short. Pu.Eus CON't ~:xT hya line. a compact layer 
of shorl .;;ylindrical hyphae, 1.8-16.2 urn in diam. Ptu:ll'f. I.I.IS hyaline, 60-120 
um deep, ofloosdy enlangled, cr~ .;:t, cylindrical hyphae, 1.6-1.8 um in t.iiam., 
mostly lrichotlermia l in aspecl, hrphal ends frequently contorh!d, ant! often 
branched. C t.AMP CONNECTIONS absent. 
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HABIT: Lignicolous on downed de..:ayinglarge (10-60.:m diam) di..:otyledenous 
log, ove r mosses on the ~ide and underside oft he log. August. 

MAT ii iiiAL ll XA .~H•ttlll: Hclizc: C'..a)'t'l l>h lricl, Maya Mountain~. l)i)yll.·"~ l)di!lhl UTM 
8 13-IJW l'IS9~W. IOJ.S malt., un nurth trailm ~:reek from ) I.Uumil, in cr~"Ck bed area, 
I J ,,ugu~l 2004 , T. J. J'larnni 98-17 {with Oan l.indnN), {IIOI.OTYPH: RRII: JSOTYPI:..<i: 
l\"'l', CORn. 

A DDITI OSAL MATI;IJ,I.L £XAl>IIS t;:D: Cymll"'/1115 jlm<:m ~t/tifu/ii!J, U S A , !:lorida, Alachua 
CounLy. G~in~\·illc area, on dt"C.ayinj: hardw<)()d lo~. ~h11dc, 7 1uly 1938. collcclcd and 
dtlcm1ined W. A. MurriU. 1:17•168 (110 LOT\' I'E: FL<\S ). Gymt~!Jimi Jc,liifvlim Murrill , 
lan'ld iC".a. Pori AnLoniiJ. on a much dec:ayOO sLump. 23 Koventtk>r 1902, r:. S.l:arle S7A 
(HOLOT\'PE: ~'Y) 

COMMV.N"I"~: f>leurocollybia imbrictdtl is distinguished from other species in this 
genus by th.: latcrul obsl."ure stipcs arising from u thick whitish subiculum, the 
det:ply incised and frt:qut:ntl)' lobed margins on the imbricate pilei, the hoary­
canc~.:ent gray i~h pilcu~ surface and the con~pi.:uou~ chci locystidia o :IGS. I & 
6). i\•l acro~copicall y, thi~ taxon ma)' be .::onfu~cd with I~ apoda, I~ pamdoxa. or 
P.Jmh!multifolia. P. imbricaftl is sim il ar to P. apodil and P. paradoxa due to the 
absence or obs\"urity of stipcs ut maturity. P. imbrkttftl is different from both 
of these taX3 , beCJ usc it produces at maturity imbricate shelving b:Jsidjomata. 
I~ apodtl and I~ paradoxa do not produce imhri.:atc shelving ha~idiomata. 

In addit ion. n imbricata has chcilocystidia. l~ ap{}dfl and I~ Jmmdoxa lack 
chciloq•stidia. /~ imhricaUI ha..; a hoary-canc~cnl pileaussurfacc, h'hile P. "fwda 
and P. paradoxa huve glabrous pileus surfaces. 

Pleurocollybia imhricata is similar to P. pmemultifolia, in that, they both have 
imbrkatc ha-.idiomata and the)' produce con~pi.:uou~ .:hci lo.:yst id ia. However, 
I~ imhricata ha~ a pale grayi~h or grayish brown colored hoary-.:ancsccnt pilcu.-. 
and th(• individual basidiomata arc produced from a dense whitish subiculum 
on highly reduced, lutentl obscure slipcs, while P. pmmmltifolia has a chestnut 
.:olorcd glabrous pileus and the .:o tlspi.:uous st ipt'S arc merely eccentric and 
not arising from 3 suhi.:ulum. "I he basidiospores of I~ imbriLattl arc subglobose 
or broudl)' ellipsoid (FIG. 2) 3nd arc larger than the ~pores of I~ pmemultifolia 
(r,a .4). 

New Combinations 

Pleurocollybia tlmara (Murrill) Sinser exT). Baroni & Bocsu sis, comb. nov. 
M,·c olJAN!.: MIIS109S7 P1 co . S 

BASIO :-' Yl>l : CymlwJml 1mum1J MurrilL Proc. Fla. ,\caJ. Sci. 7:109. 1~5 

• Collybia amam Murrill, .. rue. !=101. Acad. Sci. 7: 127. 1945, nom. alt. 

Sing~r (1975, 1986) lislcJ Pltmrocollybitf mnam as one of the seven, and then 
eight, specie:~ he a.::.::cpted in th e genus. 1-!owcver, after ~carchi ng the literature 
(Mueller & Wu 1997; http:/h'""'\1W'.specicsfungorum.org/Namc$/Namc~.asp) , it 
became obvio u..; to us th at Singer never valid!)' published the new combination 
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he had originally discussed (Singer 1970). We borrowed the type and the 
informat ion we obta ined i~ de~.:ribed below. Gymnopu$ mnclrlt..~ belongs in 
Pleuroeollybia and we validate that new combination here. 

lhc: following. des~.:ripl ion of macroscopic f(·a tures is from Murrill ( 1915). 

•pj[cus coni.:-con\·~x , not ~xpanding, ccspitosc, 2 em broad; surface dry, 
~mouth, glahrou~ . ;wdbneou~. the di~k tinged wit h i~abdlim.•, margin even, 
~ ntirc, int1exed; contut thin, gra)'. opaque, bitter at one~. odorless; lamellae 
adnate, inserted. narrow, d ose, white, unchanging, entire to eroded; spore~ 
d lipwid, ~mtloth, h)•aline, uniguttul:tte, 5-6 x 3-4 p: stipe tapering upward, 
smooth . glabrous. \Vhitc. 3 x 0.3-0.6 em. Type collc.: tcd by West and Murrill 
t> n ;1 mu..:h -\l«aycJ pine lc•g in Sugarrnol I htmmm:k, ncar ti:tincsvil k , 1:1a .. 
:\ugust4, 1938 (FI7336). Gray above and white below. wit h biller llcsh.• 

ll.-!icroscopic features were obtained from our examination of the holotype: 
BASIDIOSPORES 5.6-7.2 X 3-1 ~m (n "' 10, l ..,= 6 .27 ± 0.57, \V.., : 3.37 ± 

0.35, Q = l.i5- 2, Q., 1.86 ± 0. 10), elli psoid in race and profile, round in polar 
\'iCw, smoolh, hyaline, inam)•loid, aC)'anophilous. UASIDIA 19.1 - 21.3 x 5.6-6.1 
]J nl, 4-sterigmatc. clavate, hyalin e, lacking. \:yanoph ilous bodies. IIYM~N i t\1, 

CYSTi l>tA absent. CLAt>II'S present on hyphae in hymenium. 

II AIUTA'I': Lignicolous on well decayed pine log. August. 
Mat<!rial examilll'd: USA, !:lorida, 1\lllchua County, f>lli rn:lNill<! arc;~, Sugarfoot 
l·lammo~k. ·t Augustl9J.8, Wt"sta1kl Monilii:I7336(HOI.OTYI'E:HAS) 

COMMENTS: Tiu.• sma ll, inamyloid, acyanophilom:, smooth basidiospores, 
crowded, narrow lamellae, trum:ate lamellulac (?), lack of nccropigments, 
lack or cyanoph ilous bodies in th e basidia, bitter taste and habitat on decaying 
wood indicate this species belongs in l'leurocollyhifl even th ough the stipe is not 
conspicuously and consistently eccentric (Singer 1970). Si nger (1986) dear!)• 
accepted this species in Pleurot:ollyhitl but never formally made the combination 
he considered some time earlier (Si nger 1970). He did not make the~ombination 
earlier because this species was one of just a few taxa of Jlit!llr!WIIIybia that 
possessed damp connec lions on irs hyphae and did not :-:how dearly cccenlric 
stipc attachments. Since this taxon is not commonly collected (we only know 
of tlu.- type collection), it has not bccn the subject of a molec ular phylogcnctic 
analysis as yet. 

Unfortu nately the holotype of G. wnnrus co nsists of only broken fragmenls 
and 1hese are not plent iful nor in very good condilion. One can determine I hat 
the lamell ae arc crowded and narrow, but that i:o' all. Most of th e remaining 
lumdlue and lamellulue on the pi leus fragments hav(• been shattered at the 
pileus connection so that few \\'hole stru ct ures are left. It is not possible 
to determine if the lamellulae where truncate on the few pi leus fragmen ts 
remaining. J lowcver, Singer (1970) indicates that Gym11opw: 11mllrW: has the 
typical truncate lamcllulac. 
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"13ble I -Abbreviated bibliogn:~phie and dimibution iniorntat ion for species of 
Pf,!llnJCtllfybiot. 

TAXO:i POIILISIUiO .\S fLSUJ:OGOLLYDI-' DISTIUIIU'TIOS" 

P.mnam 
(2008) 

Florid.J 
'J h i~ puhlka l iun 

l!apodaSin~r 
1955 l'ao;nna 

Mr.:ologia-17:769 

P.brtllln«IIJ 1973 
C:ul»~ 

Jkih.Syo.l!l\\'ia7: 17 

l! dlvlriaSiugcr 
1%3 

J~ ru 
lk>l.Soc. ,\r~:cm. 10:2U7 

I! e«me(t (G. Stcv.) C. Hor4k 1971 
~cwZcabu~ 

N.Z.J.UoL9:·11 5 

P.dttL<ijCIIia( Murriti)SinJ:er 
19ll<; 

Jarnak<~ 
Ag~r. In MOO. "lilx., J:d.-1 , Jl. 280 

P.im'"icnta 
(1008) 

Floricb 
"Jhii Jmbli.:-~ l ion 

/!f'lmu/~r~Singcr 
1%9 

Chile Btih. Noo.·a Hedwigia 29: !OS 

l!l•r;u:multifuiU•{Murriii)Singcr 
t!M7. 

FloriW 
Mr'--Xl~ia39( 1 ):80 

P.pulclttTTim<tSingcr 1978 
Colombia 

!\M'I11 1NI\o.igia29: 12 

P.>'trJi.fo~rmiJ( Ilcrk.)P<:glcr 
19n Sril.<luka(T)'~) 

Ktw !lull. Adt.l. So:r. VI:% &"Jian1.:111id 

Clarifications 

Plcurocollybia brwacsccns (Earle) Singer, 
[a."> bmtmt~t>tli ] Hei/t. Sydowi11 ;: 17 ( 1973) 

• GrtJj•dulum brrm.-.<.t'.-ti.S Earlr. 19o6. 1n. An. £$1. Cent . Ap,r. dr Cuba I :2~5. non 
I• ' Mkromplu!ltiJf'IIWitU."ttL( Ell rlc: )CnSu !)ennis 1953, lapsusc-.d~mi l. 

In the process of obmin ing infornlation on all known taxa of J>leumcollyiJia, 
we discovered misinformation in the published lit erature that had been 
followed by several authors and wa.~ cited in Index r:ungorum incorrectly. )The 
informatiun in Index Fungurum has si n~e been .:orrected after we pointed 
out the problems. ) 'I he basiunym for Geapetalwn bnmt.'SC~tl:i Earle was cited 
incorrectly in the literature as a Mio:romplude brwmesc~m (sk:) Earle by ()ennis 
( 1953), Pegler ( 1977, \983) and Singer ( 1973} appa rently ha..,ed on an erro r in 
citation by Dennis (1953). There is no Micromplmle brw mescens described in 
th(.' li kraturc, by Earl(.' or any oth(.'r author. Pegl(.'r (1987) obviously recognized 
the error b)• correctly listing the synonyms o( P/eurocollybitr brmmescem (sic) 
as Geopettdwn lmumt:SCimS (sic) but in.::orrect ly maintain ing the spelling of 
the speci fic epithet as lmumesceus in:o: tcad of 1hc original and pcrfc.:t ly correct 
bruuesce11s. 
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Key to lhe known spe<iesof Pleurocolfybia 

I. Stipe present and typically <.'C.:cntric or latcrJl at maturit>·· r.1 rdy ccnual .. .... . .. 2 
I. St ipe abscnt or obscure at maturity ... . . ... . .. ........ . .. .. . .. ......... . ... . 9 

2. Pileus 1. 4 mm broad \"hen dried; ~ipc I I x 0.<1 mm; pileus, sc ipe and bas.~ I 
mycel ium violet colored; spo res 3-•t.5 x 2.5-3 pm (Singer 1978) 

2. Pileus larger; st ipc broader; violet colors absent . 
• P.pulcllurimu 

.) 

3. fruit bodies white or cream color ....... . ................ . ................ . 4 
3. 1:ruit hodic:s tan nr.;in n;1mon-brnwn orcho:.•ot nut hwwn or gr.1yish ............ . 5 

4. Pileus 20- 100 mm bmatl , white. spathulatc, t ro~nsluccnt , nun-stri:1l<.-: 
sporcs5.5- 8 x 3.5- 1.5 .._m (Pegler 1977) . . . . . . . ...... .. . . .... P. wrsiformi$ 

4. Pileus 15-35 mm broad. cream -white or det.1' cream color. orbicular 
nr reniform: spores 2.5- 3.5 x 2.5 11111 , weakly amyloid (Seged in 1996!) 

.......... . .. . .........•... . .. . ..•............. . .. . .....•. /~ crttllett 

5. Pileus 10-15 mm broad, cinnamon-brown; st ipe pallid. 10 mm x 2 mm. 
c.;centric with maturity, prui nose csp«i:,IJy llho\·e: spo res globose or 
subglobose,(4-5 ~-tm Murrill\9 16: 2.3-2.8 x 1.7-2.2 ~tm ~lo r·t ellipsoid. 
Singer 1970; 3.2-<1 x 2.<1-3.2 pm.! fro m llolotype. rig. 3) . ........ l~ il<"mifolitt 

5. Pileus larger th:m 15 mm .... . . . .... . . .. .. .. .... . ...... ... . .. .. . ......... . 6 

6. Pileus spathulatc, pale S~"'J)'ish brown; stipc lateral. white. silky; 
spores globose 3· '1 1-1m {F.arlc 1906) . . P.brt/116{'<!1/S 

6. Pileus orbicular; sc i~ eccentric or central . . . . 7 

i . Gregarious on soil among moss; stipt" ct"ntral: taste mild .... . .......... P. cibori11 
7. J.ignicolous; ta..~tc bitter • . . . ........ K 

8. Rasidiomata densely imbricate: pileus li vid chestnut, 35-45 mm broad, 
odor of anis.:,taste biller; stipc eccentric, pruinosc, pale yellowish-white: 
chci!Qcystidia present . cylindriclll-contortcd, narrowly davatc. some 
branched: spores 1.5-2.0 ~m (Mu rri ll 1945), but 2.8-3.2 x 2.4- 2.8!-'m 
{! from llolotype) . . . . ... P. prnt•multifolilf 

8. ll:tsidiomata not imbricate; pileus a\•dlaneous or disc i ~bdlinc , 20 mm broad, 
ndorlcs~ ltiSic bitter: ~ipc ec n\r-JI, gl:,bmus. white: chciltx: ystidi>~ ~~~~~nt; 

spores dl it>soid, 5-6 x 3- 4 I-'m (Murri ll 1945; 5.6-7.2 x 3-tlj.lm TYPE!) 
•••..••••••• •• •.•••.•••••••••. . ••••••.••••••••• .. •••.•••••. P. amant 

9. Ut~sidiomata imbrkt~ te shd,•ing: p ileus 15-60 mm bro:1d, margins 1leeply 
indsctl and frct1ucntly lobed. pale-grayish hu ff o r grayish-brown. 
surface hoary-cancscent; cheilocystidia prc-scnt; spores 3-'1. x 2- 3.:! f!Ol. 
subglobosc or d liproid ............. . ... . ............ . ........ P. imbriC<ltfl 

IJ. R;~s id iomata not imbricate; pilcmo margin not incised or lobed, sud3.:e gl;~brou s: 

cheilocystidia absent . . .•. 10 

10. Pileus up to 42 mm broad, pale ochraccous; spores 2.i- 3.0 x 1.8- 2.0 ,,m, 
dlipsoid ...................... . .............................. I~ jl/>tJtlu 

10. Pileus up to II mm broad. pale cinnam(ln hrO\''n: spores 3- 5 x 2- 2.5 1-1111. 
ellipsoid . . . . . . . . . . . . . . . . . . . ................ . ........ I~ ptlrtttloxa 
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A distinct species of Cordyceps 
on coleopterous larvae hidden in twigs 

TAl HUI LI '"' , C HUN YING 0ENC'.," .S.: BIN SONG' 

mytoltlb@263. 11d 
1Gutmgd1•11g Provincitll Kq I.trboratcrry ofMic:nJb ia/ Cufluru CIJll•"'iou 6 Al'/llictllimr, 

Gmmgtlong Jnstitllt~to/•'-'licrobioloJzy, Gmmgzh ou 510070, Cllin11 
1S.mflr Chimr Butmrit.ul C1mli!u , Clrirl<'.<e Armlt•my 11/SriL'Rrl',f 

Cuarrgzhou S /0650. C/rimr 

J(;rtulual o! llt~ivi!rs ilyoJCfrim~.•c A catlcmy ofScicnce..<, Hcijing 100049, Clri11il 

t\bslnt(l - A n.....,· d ist irKI calrrpillar fu ngus O:nd)'('~J•~ /lro)/lf~<:rf~Cirrli; is fom);l]]y 

d~ri iX'tl. Irs ascon~ala ~ro .... ()0 coloop11'n)U\ lan<JC hi1klcn in smaii i.,.I)(XIy \\"if."" ami 
possm obviously superficial pcritlx-cia. h Will diKQ\WI'd in thr Oinghushan Biosphe re 
Resen-.,, Guan~;doo~ Vro\irKe, <:hin.t.lhe holoi)'Jle (Ci i)GM 2•1809) is depositl'tl in the 
HerNrituu ofGuangdoug ltu titutt of Microbiology {GDGM), Guangxhou. 

Key words - 1\Kom~rt~. CUrvi(lj>ilt•rt:a.:, ColnJj>lrw, new $pt'<icS 

Introduction 

More th:m100 species of C.:ordy,eps haw been desc ribed ( Kobay<~si & Shimizu 
1983, Ito & Hir..no 1996). At least 130 species, varieties and formac have been 
reported in Chi na, and 32 taxa reco rded in Guangdong province (Ui eta!. 1993, 
Song ct a!. 2006). Recently. the authors re-examined some of the materials from 
Guangdong and dis..:ow:rcJ that the: collections prcviousl)•labded us 'Cordycc:ps 
Sllperficialis' from Dinghushan Biosphere Reserve of Guangdong are not 
completely iden tical to that Amcri.can species and arc different from any other 
known taxa. Some ne\.,. specimens were collected to make fur ther observat ion 
and a new species is proposed as follows. 

Materials and methods 

'I he description of the new species was based on the examination of the 
specimens. llerbarium abbreviation follows the Index l lerbariorum: GDGM 

• (Orresponding author, 
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rcpre:.'ent s the Herbarium of Guangdong Institute ofMkrobiology. 'I he holotype 
wa~ deposited in GDG M. 'I he photographs were taken from the holotype. ' I he 
colour descript ion wa.-. according to Korncrup 8: Wanscher (1978). '!'issues were 
mounted in 5% KOII fo r microscopic examination. Authors' abbreviati ons 
were according to Kirk & Ansell ( 1992). 

Taxonomy 

Cortlyccps ncosupcrficialis T. li . Li. Chun. Y. Deng & B. Song. $p. no' '· 
Mw:o BANK M B 510939 

-Qmfy<.r/liill/l<fjici<'fiS M'IISU Biela] ( 198): 113:1993: 12): 

noo C. .•11pujit.iali.• (P«:k) Sacc., Syll. Funs- l: 574. 1883. 

Fi~s. l · 1 

SnW.\IA .:x larvo Calropk"Tl) 1. 7 2.5 nn lmiJ.:t> o ~t 2 2.!i mm t!mt.W. sm:pc j /c.,·c,Muln, 
simplidum wl fllllf0$11m, t!.l'ifih IS 12 rm lot~.~tmn, 0.5 l.S mm O'll$$um, dil11f.r 

(lllfalll iacum, SH.~Q·IIIIfllllfiacmn •d /,'WI/~·11 11ratlliacmn, juv~/l i/1 apia; ~U:nfi 

t!cmmn w/ itc/NIIllic/um, Jlflifh«li m1mn01is. l'fliUTIIECM /tcKOI, c/t!/1$<' i llflt!tjitw/ia, 

tWOUita wl ~~~U.·,auica, 220 55t> x 22(} 450/1111. 1\.sct lu:/miutltoUid, pemuguRt: cylbwlrici 
vc:l jiliforma_ 1·15 210 x ·I 6/IIPl , lt;yttlitli, /trmimtiWu.r Cll/li/<~lo !>crlt~tMII/tJ /"mitlulo, R 
$PQfiS. 1\.q:o.~POII.Miji/ifonru.•s, /40 /Sfl X (1,8 / . //11!1,/t)'ll/;t/IIC:, mu/liieplclfiU',Iot:C .. 'tJC:I/It!, 

iiiJ11•flislltn'llf 'l.5·7.5!uPlluusas.. 

ST ROM A arising from the head or two enJ.s of host- insects, unbranched to 
bran.::hed , slender, long cylind rical, up Ia 6- 12 em long, 0.5- 1.5 mm thick, 
us ually flexuous, upper portion ashy or pale grey (1 13 I ) when )'OUng (perithccia 
not yet borne), lower and mature portion pale orange, greyish orange to 
orange brown (SJ\ 3, 584 to 684), ..:olour practically unchanged when d ried; 
fert ile port ion not swollen, not d early delim ited from sterile portion, up to 6 
em long. gradually t·ape ri ng upward-., apiculate at terminal. with or wit hout a 
sterile apex, o ften with smaller perithecia ncar apex. P~: lt iTm:CI.-\ superficial 
on superior periphery of stroma, gregarious to "acspi tosc, ovoid to subconical. 
220-SSOx 220-150 ~m . usually 100-550 x 100-150 !Jill when matured, brown, 
dark o range brown to d::ark brown (6ES, 6F6 to 6FS) , perith ed al ostiol::a slightly 
cxsc rtcd, from which spouti ng whit e as..:osporcs when matured and hum id. 
Asc1 hcl minlhoid to narrowly cy lindrical or fili form, 145-2 10 x 4-6 !Jm, with a 
lransparenl crown at apex, acumimlte at posterior base, walls gr.Jdually broken 
at maturily, with eight ascosporcs denuded. ASCOSI'O RJ!S filiform, sligh tly 
shorter than asci, 110- 180 X 0.8- 1.1 !J ill , mult iscptatc, breaking up into 1.5·7.5 
1-1m long part-spores. 

1-I A I:UTAT, I>I.S'I'Iti KU TION - On th e larvae of Cnleopter11. ' I he larvae arc up to 
1.i· 2.5 .:m long, 2-2.5 mm across, hidden in piths of fallen twigs wh ich were cut 
ofT by I he insects into sm::all segments measured 2.5-3.5 x 0.4-0.8 em, u..-ually 
covered with fallen small brun..:hcs and leaves in broad-leaf fo resl. Chi na 
(Guangdong). 
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l=igs. 1·1: Curtl~ .. ps •ldJ$11IKTfititllis(hl)lol~'V4.'l· 

1. Ascon~<ua. 2·3.1'tri lh00a. 4 . .-\sd aod as.:rupo~.s. 
Hars: l- 20nun;2- 10mm: J- 200Jilll:•l- 100pm 

Cou.rcnoNs F.x,~..,n~r.n Clll '" · Guangdong. Dinghushoan RiosphC'rc RC'S\'1'\'\', 10 
May 2007, Li, T. H. & lkng, C. Y. (GDGM 21W'J; holo1ypc JNignat....:l hl.'rC'); 27 A1~r il 

198 l , lli , ZS. & l.i. '1: II. (C:OGM .. 568): 1<1 Ma)' 1981. lli , Z.S. (GDGM 4811): 23 Apri l 

1982, Bi, Z.S. 8: Li, T. H. (GDGM 6621 ). 

CoMM ilN'I'S-According lo the taxonomic system ofKobayasi (1982), the new 
species should be placed in Sect ion Racl!midlrf unJa Subgenus Eucordyct!/1$. 
Among the known taxa, four species are quite sim ilar to the new species in the 
characters of slender stroma and superficial pcrit hcda, and their diffcrcn.:cs arc 
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pointed out below. As ..:ompared with the new species, the America n spedes 
C. $11fw.t:Jiciali$ po!'se~ses mu..:h shorter and darker stroma and obviously larger 
perithccia and part·spores (Sa.:cardo 1883, Ellis 1892. Shimizu 1997); another 
American taxon, C. mirlligmrensis i\•lains, has paler perithecia <~nd much 
longer part-spores (Mains 1934, Shimizu 1997); the Asian caterpillar fungus, 
C. agriota J\. Kawam. from Japan , has a acku lar stroma and darkcr bla.: kish 
perithecia ( Kobayasi & Shimizu 1983, Shimizu 1997); the second Asian species. 
C. mrcit:mi.~ Aung et al. from Thailand arising from spider, produces smaller 
pcrithccia, thicker asci, and ascospores that do no t break into part· spores 
(Aung d al. 2006). 

' I he most dist inct macro~o pic character of the new spe.:ies is that its host 
larvae were hidden in pilhs of fallen twigs. which were cut off hy the in sects 
into small segments. Specimens ci ted above for the new species were originall)' 
misidentified as C. suJUrfidttlis (Di d al. 1983, 1993), but re-examination 
showed that no specimens ..:omplctcly identical to that Aml·ri..:an species have 
been found in Chi na. 

Acknowledgments 

Th(' authors thank Or. R1'l)' Vlatl ing of Rora l Bot:mic Garden Ed inburgh and Or. Vo/en ­

Ying 2-hunng of lnstit,tlc of Microbiology, ChinCS<.' Academy of Sciences for reviewing 
the manuscripL lhanks arc also due to Dr. Zhu L. Yang uf Kunming Institute of Botany. 
Chinese Academy uf Scic.n.:-cs ior the dis.:ussion on the paper. 'I bis study was supported 
b)' the Natio nal Natural Science Fou ndation of China (No . .30170012; 301700 13), 
the: N:•tur.1l Scic:ncc: Fo undal iun of Guangdnng (No. t\06020222. E05202180) :md 
Guangdong Kcr Laboratorr o f M icrobial Cultmc Collc.:tion and Application. 

literature cited 

Aung O M. K;~.ng )C, liang lQ. Wy1on~ K. ~l r~oh: KD. 2006. WffiJ"·(ps mrr1(mis SJl. no\'. from ;~. 

spid~r in 'lh:~iland. Mycotaxon 9i: lJS-2<10 

Bi 1.S.li TH, Li C. 1983. ''primary ~un'l'y on Cortl~.q•s in l)inghu Mountain. Microbiology 10(3): 
liS. 

IIi I'..S. Zhen~ G\', l.i Til. 1993. 'I he Macrofunt,<us l-lor.1 of ChinaS Guangdon~ PJ'O\•ince. '!he 
Chinese Uni\·cr.sil}' Pre$$: I lo ng Koog(China): 734 p. 

Ellis 111. E\whart!IM . 189!.1he North Amerian Pyn:-nomycetes. PrivJte printing: N<'wfie\d, New 

lersey(USA):7'13 J'· 

llolmgrcn PK. IIolmgn-n Ni l, Bamcni.C. 1990. lndex herlslriorun1. PMI 1: hetbariil of1hc \"(lfld. 
l!th edit ion. ~ew York. Botanic;~\ Ganlen: New York (USA). 

Ito Y. l lir.mo T. 19%. First .suacssful amplification of 18Srihosomal DNA ofCm-dyup.c5pp. b)' the 
I'CR m~tiKXls. Mycm.cicnc~ 37: 109- 110 

Kirk. PM. AnscU t\E. 1992. t\uthors of fungal name$. Index of Fungi Suppl. \\':.~Uingford: CAB. 
1ntcrna t im~:~l. 

f.:ol» )'ll$i Y. 19S2. f.:crs to th'-' raxa of the gcner11 C.mlyuJ•~ and Tormbidlti. Transaction of the 
MycologiCII l SucietyHf/apom, 23: 329·364. 



Koba~'liSi '{, Shimi:eu D. 1983. kooogr.aphy ufwg~lubl~ ¥~";up and piiUit l<I'OfniS.. Huiku)ha. l'ubl. Co. 
l.ld.: Osaka ~pan) : 2HO p. 

Korn~rup A. \\'llnsch~ r JH. 1978. Mrlhucn liandbook of Culour. 3th o:do., Eyr~ M~ll•u~n: LA>ndun 
{UK).252 p. 

Mains EU. 1934. ' Jhc C"'ncra C:Ord]I\"Cf'$ and OpflitKtJnf}l\·cp$ in Michigan. PnJ«<'ding of the 
AnK'rican 11hilosophical Society 7•1(•1): 263·271.. 

Sace<~rdu PA. 188-l. Sy iiOf:,'!.! Fungorum Omnium I [uCUM! UC CognitONm l)igc.ssit. \'ol. 2. Pol.t~vii 

( l'adua):571! p. 
Shimizu D. 1997. lcanograrhy of w~table ., .•. ~('$ and plant "''ornu. l lorikmha Puhl. Co.. l.ld.: 

" JOk~l (J<~p;m) . <1~6 1'· 

Song B. l.in QY. I.i Tl i, Shcn Yll , l.i JJ, J..no OX. 2006. Krw:w."Tl s~iesofCllrofyap.s from China >~nd 
thcirdinribution. Journal uf i=ung.d R~kut{"h. 1(<1): 10·26. 



M\YCO'f AXON 
Vo/rmr.· 103, pp. 371- 376 /tmrwry-Mur.·lr1008 

Cordyceps guangdongensis sp. nov. from China 
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JGr.uluu/1! lh riwr'Silyii/Cflill t:M! A c:ml.:my tJ/Scit:nct'_<, Bl!ijing 100049, Cltimt 

Abstract- A new specK-s of Gmlyccps dis.:O\~red in Cuangdong of China, C.ml~cf•l 

smmgtlt~trJ,oe•l.liJ. is forn1oall r inr roducOO. Thc fungus grows on Elaplwmy~:a $p. in a 
brooJkaf furi.'~l. 'lh~ clo~est sp·K il'S is C:. j ttfHm icu, hul th~ art' diffcri.'rll in s izes of 
~rithl'(ia ~nd ~"~'' ~pores.. and wilh on ly 93.9% S('(JUC~ similarity of ITSI·5.8.'i· 
ITS2 n:giun. "I he holot)'P~ is c.kposit(.,J in the H~rbolriun1 of Microbiology lmlitut~ uf 
C.ullllf.<IMg PnwinC<'. 

Key ,.·on.ls •lM•'"'fC<'tt:.<.. Clnvilipitac<!ae, mroogcnous fungi 

Introduction 

Cordyceps is a mcgagcnu." that contains about450 spcdl'S, induding 32 species 
par.lsitic on hypogcous fungi, mainly Elaplwmyces (Stensrud ct al. 2005, 
Kobarasi & Shimizu 1983). However, some names are treated as taxonomic 
synonyms. '!here arc about 130 taxa of Cordyceps reported in Ch ina, induding 
7 specks and I form a associated with lilaphomy .. :es (Liang 2007. Song ct al. 
2006). Guangdong l,ro\<i ncc,locatcd in the south of China, is rich in Cordycep$ 
species. ~·lore than 30 species of the genus occurring there have been reco rded 
{Songct al. 2006, l!i et al. !993).1n an investigation of the J::rhuangzhangNature 
Re~rve, Yang.:hun County, C uangdong Provin.:e, collecti ons of a Cordycep.~ 
species parasitic on £1ap/10myc~ sp. was discovered. It tums out to be a new 
species and is formally described 

Materials and methods 

Specimens and isolates 
Morphologica l and mole.:ular data were obtained from fresh and dried 

specimens collected from r:rhuangzhang Nature Reserve. Specimens arc 

' Cl.l rr\'lipunJing aulhOt 
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depo!'ited in the Herbarium o f Mi..:robiology ln~titutc ofGuangdong Provi nce 
(G DGM). ' I he isolate of C japouiCil l.loyd ( 11'09617) was from the cultu re 
collection at the Institute fo r t-:erm entati on, Osaka. Japan , main tained on PDA 
medium (potato 2UOgiL, glucose 20g/L. agar 20g/L). Liquid cult ure wi th Yi\•IPD 
medium (glucose IOg/L, polypeptone 5 giL, yeast ex tract 3 giL, mall extract 
3g!L) wa.s pe rformed at 20-25 "C, wit h a shake speed of I SOr/m. i\•ly.::clia were 
han·ested, washed with sterile water for 2-3 times, and squee?.cd to dry for 
DNA extraction. 

Morphological observations 
Ten stromata of th e specimens were mea:~ured Color dc:ocriptions followed 

Korner up & Wanscher ( 1978). Micro-anatomical characters we re studied with 
li~hl mk ro:o<:opy. 40 perit hecia, 40 part spores, and 20 asci wl.'re measurl.'d. 
l'erit hccia, a!'ci and part-spores were respectively measured and pictured at 
magn ificat ions of x iOO, x100, x'IOO or x iOOO. Authors' abbreviations were 
according to Kirk & An~ II ( 1992). 

DNA extraction, amplification and sequencing 
Geno mic DNA was extracted from dried specimen and fr~h mycelia followed 

th l.' benzyl ~hloride ml'lhod (Zh u et <J I. 1994). To eliminate the interfenmce of 
RNA, ltNAse (20ngl}ll) was added to th e DNA solution and bathed at 37"C for 
30 min. DNA example!' were checked on 1.0% aga rose. 

"Jhc l'CK amplification was performed on a '1"3000 "Jhcrmocydcr (Biometr.t. 
Germany), with u total ofSOJ.i.l reaction mixture, containing SlJ.ll OX buffer with 
2SmM MgCI,, 21-'l iOmM dNT Ps,2J.1.l! OmM 1TS1, 2lJ.I! Om~·I ITSS, OAlJ.l SUI~ 

Tuq polyrnenisc,21-'l SOx d iluted DNA template and 36.6J.1.I double disti lled \\'lltcr. 
'I he cydi.: thermal progr3ITI wa." as follows: an ini tial 'I min denaturatio n at 95 
"C; 30 9des of I min at9tl "C, 40_..: at SS"C, 1.5 m in at 72"C. and termination 
with a 6 min dong<~tion at 72"C. A m:-gativc cont rol (ddi i ,O) was included. Sf.i l 
produ..: t was determined by ele..: trophoresis with 1.0% aga~OSI.'. Sequenci ng was 
finished by Guangzhou 'lOp Genomi..:s, l.td., wit h TA clone. Sequen..:c.s were 
suhmitted to Gcn llank. 

Data analysis 
DNA sequences of the new species and C. jopo11ic:a were h:sted with BLAST 

in Gen fJank. Ac.:ord ing to the sequence simi la rities, IOsequencesofth e closest 
species were retrieved from \,en Bank for construction of the consensus tree 
with C. miUrarh: a.'i outgr<>up. Their Ge nbank AccL-ssion numbers \Ycrc listed 
in Table I. The II rTS J-S.SS- IT$2 sequences were sdected with BioEdil 
referring to the SC<]Ut'nce of the new species. Preliminary mu ll iple alignments 
were generated with Cl usta. IX 1.83. 'I he phylogenetic tree was constructed 
h'ith M EGA3. t (Kumar et al. 2001). Neighbor-joining met hod wa." performed 



Table I. Sequences used in phrtogenetie tree construction 

C.C!Jf>llill" 

c:Incgouui• 

C.)lpo11iN 

C.jWX:II>iiS.lm>i 

C.lo"ii$ti'"""li1Ginns 

C. mi/ilur;.(lw)l.in li 

C. ~r.l.:k>X<I 

C. IU~Milt$ 

Th:~<J..Uium trlimiMf!llrllm \\~ G~nu 

't:ln}f.llltotiW.G;uns 

AI!Ol?:I6S 

I:UOJ988~ 

r\llruf.\M 

r\T186S68 

~J786S69 

~1786586 

Alltl27369 

AJ786S!H 

AIUOSI IO 
,\J7!!6S!il2 

in MEGA3. 1, selecting the 'complete deletion' mo de to consider deletions. 
Confidence values (or individual branches \\'Crc determined by bootstrap 
analysis (1000 replications). Four sequences of ITSI-5.8S- ITS2 were selected 
based on phylogendic stud)' and morphological si milarity. Titcir simi larity was 
compared using BioEdit. 

Results 

Taxonomy 

Cortlyccps gmmgdongcnsis T.H. Li. Q.\'. Lin & B. Song. sp. no''· 
Myro1Junk MIJSIII 26 

Figs.l -4 

• C~.mlyctl', ju/IQtricu f. s,mms,•llm!,.'<'"·.;, TJI. Li, Q. Y. lin & B. SonJI (nom. nudun1), in 
Song <'I ~ 1 .. Journal ofMicrobiology27{1): 6(), 2007. 

S t'RO.\IATA Jnlilaria wl pl11n'J <'X l!lapl~mnycll!le, simplicia, cyimdrim vd davata. 3 
7 em lotrga, ttlflrQ1tl. Ar<a f.:rtilit lttrmitwlii, cylitulrim, 1-3 tm lo11ga, 5-8 mm Cmi$tl, 

oli•\1cta, oJivaua lmmuro wl .<q»iacm. Stipe.< qliudricu$, 2 •/ em lmt~u.<, •I 6 """ cm.<..<u.<, 
ulimC<O-IultllS., olivw:N-s,•ix-r. J ,..,/ J;,li}<UJ>. PlllttTII EC/.1 1knu immtr>iu, ...lliJ•willtt• wl 
tM'Iideu, 24.~ 495 I( 160 320 1''"· A«:l lidmiut/lfJidd, 195 270 I( 7 10 /""· 8 a . .<<o£pori$. 
t\$CO.SPOI!Aii l.:vis.,filif;mna, /80-260 I( Z.0-3.7 Jim, "mltiupl•llllo', ;,. f>Utli~JIQr·us J0-17 
JI'IIIDII~ 

STROMATA I to 3 in a group ari~ing (rom (ruilhndies o( El.AI'II OMYC:t:s sp .. 
cylindrical to clavate, 3-7 em long, tender flc~hy; upper (e nil c portion cylindrical. 
ro unded at top. 1-3 x 0.5-0.8 em, olive, dark olive, olive brown to golden gra)' 
or brownish gr<J)' (3£3, 3P3, 4F3 to 4f-4), so mclimes rurrowed at lower part, 
without a steri le apex; perithcdal ostiola punctiform, no t prolruding (rom 
~ur(acc of stroma; lower sterile portion 2-1 x 0.'1-0.6 em, color varied from 
)'cllowish gray, olive, grayish olive, olive-gray to gray (3C2, 3C3, 3C1 to 301), 
usually paler at base and near fertile portion which is light yellow to grayish 
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t:igs. 1-'1. CuniJ'UI'>~mmsdut!J.:t'll3i3 I. Suoma t ~ (Nr - k m). 2. 1'tri lh t:<ia (lxlr - 200j.un). :t.l'ilr! 
spore.~ {OOr ISjml). •1. ,\scus (Oar SCJtlm). ,\11 from hokll)'pc. 

yellow or dull ye llow (3A5, 3134-3D7} and then becoming yellowish gr.1y, olive 
gr.1y lo way (30 1, 3021o 303), wilh whi te mycelium around I he base and pari 
of ::;uh::o lrale. Pl!lttni iCC IA deeply embedded in ::o1roma , ellip::ooid 10 ovoid, 215-
'195 x 160-320 !Jill. Asc i helminthoid, 195-270 x 7- 10 IJill. wit h a 1ran::oparcn1 
and slighlly swollen crown 3.5-5.0 x 5.0-7.0 11m al apex, acum inate at poste rior 

end, 8-sporcd. A SCOSPORES 180-260 x 2.0-3.7 J.l!ll, fi liform, multiscptat.:, 
breaking up into part s pores; part spores 10- 17 !l'" long, wit h truncated ends. 

I IA IUTAT - scalte rcd IO g rega ri ous on f:laplwmyus sp. buried in soi l in 
broadleafforcsl. 

SrtCI:'oJL'(S !;XIo:'oiiSii:D - China, Guangdo•lS PrcNince , Yangdnm Count}'. Erhuangthang 
Nuture Reow.!n '<' . all. SO m. 23 IV 200S. I.i T.l l., Wu LM., Chen M.U. & I luang II ., (C.DGM 
2<1020: holytypc): 2 V 2006,alt. 50 111, Li T.li .. l.in Q.Y. & Huang H. (GDGM 2-1851). 

Sequence analysis 
The ITSI -5.8S-ITS2 sequences of C. guangdougemi~ and C. jolJ.wuica 

(GenBank Ace. No. £U039882) haJ. 6 11 bp and 626 bp rl'Spcct ivcly. Sequence 
of C. japOJ tiw oblnined in this study is a lmost idenl ical with that by Stensrud cl 
al. (2005) (GcnBank Ace. No.: AB027366) , o nly wilh lwo diffcrcnl ba::;c pairs, 

\\'hilc C gmmgdongrmsis and C. japonica arc wilh 36 differe nt base pairs. In 
analysis of the ITS seq uence, I he simila ril y be tween C. gumrgdongensis and C. 
j rrpouica is 93.9% (Table 2). Although I hey arc closely rdatcd as shown in the 
consensus tree, I heir genet ic distan.:::e is I he same as thai between C. iut!goeusis 
Kobaya."i and C. pa radtu:a Kobarasi, a." well as th ai bc lwccn C. Sll bsessiUs Pctch 
and C. oplliogifm;oidc>s (Ehrh.) Link (rig. 5). 



Tablo: 2. Similarit)· matrix of ITS sequences of four C()rdyups species 

T.UA CgKJn;riDnl>-tll1is CjJ{'DnkJ Cjt: ()ltUh C. llp/ro~l-tb 

C.pJ11£IIDnS"ot5iJ 

C.:Juponi(JI 9.l.9'lllo 

G.jt:OUIJU 

C'J'IIlo;..;ll.<l.Celilb 13A~ 71-~- n.J-. 

Discussion 

Among the Cordyceps species parasitic on l:laplwmyces spp., including the well 
known C. opllioglos.soicles and C. mpiwta (I Iolmsk.) Link, the most similar 
species, morphologica lly, to the n~w specks is C. jtqumi..:a. However, the two 
species arc distin.:tivcly different in the si1.c of perithecia and partial spores. 
Both the perithcda {500-550 x 200-250tJm) and the part spores {10-25 x 2.5· 
3.0tJm) of C. FIJXmim ( Koba)•a.-:i &Shimir.u 1983) arc longe r than those of the 
new species. According to the study based on analysis of ITS sequences from 
32 specimens of sewn C(lrdycc!JI$ species, se<]Uences: of the sam e speci~s from 
different localities arc almost inv·.uiab le {Stensrud et al. 2005). In this study, the 
ITS sequences of C. gunugdougeusis and its closest species C. jnpouica have 36 
differen t ba'le pairs. The 93.9% sequence similarity and ohviousgcneticdistancc 
indi.::ate that they arc different species. 

o.os 0.06 0.0-l O.Q2 0.00 

rij(. S. CMsensu~ 1ree. baS'->d on ITS sequ.:n<~ of 12 ta:c:~ ofCor.lf€~P$.. 
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A study of the types and additional materials of 
Clitocybe pseudophyl/ophila and Clitocybe subcandicans 

WANC -QIU DENc;'·', lAI -HUJ LI " & YA- 1-!ENC SHEN ' 

mycofllh@263. rr<.'t 
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JV.:Jmrtmml of Plant Pmlwlogy, Soutlr Clrimr AgriuJtuml Univ.!rsity 
Gtlllrtjlzlwu 5 /0lYI2, Clli1111 

r\bstr:..:t ' l h ~ holc,t)·pn :md :nklitionalmatcriul.s of Cliroc~ pkmlop•l,yll#J•Irilo and 
C sulx:andicarl<, origin~11)' d<.'~rihcd from C: hina in 1985, ~oo·crc critially rcstudiLxl. 
~e"' c\•ilklucc prQ\-.:J t/).11 tlw: y shuuld be ph"ed umln Clilllf>ilrrs fur their l'inkish 
Nsidiosport"s with longitudinal rid~s. AU rt"·tltilnlill<.'d sp«inlens h1bdcd <liS C. 
J•HrufoJt/lyllop/!ila and C. st~bcmJtlimm ,.,.,.k ide ntic~ to ClitVJIIIus CTiSJ>rri. 

Kty \OoOOrdS - A.!;t<riculn, l.lXOJ\0111)', rt\iSiO!l 

Introduction 

Som1.· d itocybcoid ~pedes of Clitopilu.~ (Fr. ex Rabcnh. ) P. Kumm. arc 
macrQscopically similar to those Qf Clituq/Jc: (Fr.) Staude; huwcver, their 
basidiosporcs obviously differ. 6asidiospores of Clitocyl!e are smooth, whi le 
those of Clitopilu.( arc longitudi nally ridged (Singer 1986). 'I he two genera can 
be possibly confused if the .:haraclcrs ofbasid iosporcs have not been obscn•cd 
carefully. Recently the authors critically re-examined the holo types and 
addi tional malcriu ls of Clitucybc: JJ:ic!HduJJhyllup/li/(1 und C/ilucybc: subamdiams 
originally described from Guangdong Province of China. 'I he results show 
that both represent a species of Clitopilu.( with pinkish longitudinally ridged 
basidiosporcs. 'I hereforc, detailed description based on the re-examination is 
presen ted and the laxonQmic status is di scussed as follows. 

Materials and methods 

'I he specimens examined arc pr('l'Crvcd in G DGM (llcrbariu m ofGuangdong 
Institute of 1\•licrobiology, Guangdong Province, Ch ina). llerba rium 
abbre viation follows llolmgren & l lolmgren ( !998}. 

·~or~ponding&utOOr 
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Tissues were mounted in 5% aqueous K0!-1 for microscopic examination. 'I he 
abbreviation ]n/m/ p] designates 11 hallidiospores measured from m basidiomata 
;, p collections. Dimensions ofbasidiospores including the apiculus arc given 
h' ith notation of the fonn {a)b-c(d). The range b-e contains a minimum of 
90% of the measured valu\.'S with the outliers a and J given in parentheses. 
Q refers to the basidiospore lengt h/width ratio; Q refers to the avcrogc Q of 
all basidiospores :t sample standard deviation. Scanning elect ron micrographs 
were produced wi th a FEI-XI.30 scanning electron microscope (SEM) generally 
running at 10 kev. 

Taxonomy 

1. Clitocybc pscudopl•ylloplrila Z.S. Bi & G.Y. Zhcng.Guihaia 5: 361, 1985 
I:IGS. 1- 2 

BASIDIOMATA (fl!G. I) small to medium in size. JltLI!US 2 - 6 Clll broad, COll\'CX 

to applanate, often slight ly depre!lsed at cent re, white to chalk white: margin 
incurved, finely subfimbriate, \'li th radia l fine ridg~o-s extending nearly halfway 
to the disc. CONT EXT white. LAMELLAE 2-3 mm wil.h.· , decurrent, white or 
cream-coloured to pinkish. STt r t 2 - 6 x 0.3- 0.8 em, subcylindrical, ccntrJlto 
excent ri..: , white, smooth, sometimes finely fibri llose, especially at base. 

BASIDIOSPO RES (FIG. l) 1175/ 10/5 ) (5.9-)6.8-8.5(-9.6) X (1.0- )1 .5- 5.5(-6.0) 
IJ.IU JQ = ( 1.20- )1.30- 1.60(- 1.70), Q = 1.52 ± O.J3j, ovoid, broadly ellipsoid 
to ellipsoid in profile and face view, angled in polar view \"'ith 9- 11 facets, 
longitudinally ridged. BASIUIA 15- 2'1 x 6.'1 -8 1un, ..:I:J.V:l. te, 1-sporcd, rarely 
1-, 2- or 3-spored; ste rigmata about 3 J-1m long. SunnYMKNIUM consisting of 
short segments, 2-5 tJ.Ill wide. IIYMilNOrliORAL TRAMA more or ll!'ss r~-gular, 
with th ill -\\•aiJed hyphae 3- 7 fllll wide. PLEUROCYSTIDIA and CIIEILOCYSTIDIA 

absent. Ct.AMI' C oNNf.Cl' ION absent. 

H ABITAT: on soil in broad-leaved forest. 

SPt:CIMt:NS UMIIl'tD- C..: H INA,GUAS<iDONG I'RO\" ISCil . Gt;.\:O."GZIIOU, Uuanghuagan g 

PJrk, S.VIII. t98J. W.L Zheng [ IHl i.OT\' 1'11. (;I)GM-6027]: ibid , l. IV. 1 98 ~ . T.l l. l,i 
[GDGM-61•11:11: ibid, 2. IV. 19S•I, Z.S. Bi [GDGM-6309); ibid, 16. VII. 198•1 , T.H. Li 
JC. OC.M-63<10); G1~111[V.h0u Zoologic-.11 C.otrdeu, '2Ci. IV. 1984. T.ll. J.i [GD(';M-6201]. 

2. Clilocybc sub~·(llulicans Z.S. Bi. Guihaia 5:365. 1985 fws. 3-•1 

llASt t>tO MATA small in size. Ptt"'us 0.8- 2.1(- •1) em broad, convex to applanate, 
often slightly depn-ssed at centre, white to chalk white; margin incurved, finely 
subfimbrial e, with radial fine ridges extending nearly halfway to the disc. 
CoN'I'~X 'I' white. I.AM HI.LAf. decurrent, wh ite. S"l' ti' F. 1.2-1 .0 x 0.1-0.7 .:m, 
subcylindrkal, central to ex.:entric, white, smooth , sometimes finely fibrillose, 
especially at base. 
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Figs. 1-2: Clitoc:~ pmodopl•yllopl•ila {holol ~-pe). I. Dasidiom ata (d ry material). 2. llasidiosport's 
in LM: Hgs. 3..-f:<.'litt:A)'bc >ubcmulicmiS (holot)'l~). 3. &niJ ios jiOO:S in L:.\.1 .4. &siJiospores in St:.M .. 

lb~: I lcn1:2 IOpm: J IO !•m:4 2 11m 

'I he microscopic characters (Fig. 3- 1) ofthc specimens are practically the same 
as those of C. pst!udopltyllopllila. 

1-i ABITAT: on soil in broad-lca"cd forest. 

$1'tCIMtNS EXAM I.s"CD- C I-I INA, CVA!'GDOSG P RO\ ' ISC:: E, Z IIAOQ I!I."(l Col.~"TY, 

Dinghu~han lliosphcw Rcw n ·l.', 16.1V. 198 1, '1: 11. l.i fu m.oTYI' It, GlJGM·Yi iiSJ: ibid, 
) . IV. 19l$ 1, I.Q. Liang (GDGM-4<12$): ibid, 17. \111. 19&1. Z.S. Bi (GDGM-4).l:l7): ibid, g, 
VI II . 198 1. 'l:ll . l.i (<iDGM-5320}. 

REMARKS- The longitudi nal ridges (Fig. 4 ) on I he basidiospores of C. p~·t! udo­

phyllot•llila and C. S11bcmrdiams indi.:.1tc that they rcpn.-scnt a species of 
Cliropilm . '!heir moin .:haro.:ters, incl uding the white pileus with radio! fine 
ridges at margin as well as the ovoid, broadly elli psoid to ell ipsoid basidiosporcs 
with 9- 11 raccts and (5.9-)6.8-8.5(-9.6) x (4.0-)4.5-5.5 (-6.0) ~m in si~c. arc 
identical to Lhost: uf Clitupilus crispus Pat. (Patoui llard 1913, Baroni & Watli ng 
1999, Yang 2000). 'lhcrefo re, C. psemlopltyllopltilll and C. :wbccmdiams should 
be pl aced as synonyms with C. cri.(pus. 

'I he specimens cited above we re misidcnti llcd as species or ClitoC}'he because 
the longi tudinal ridges on thei r basidiosporcs were O\'crlookcd Bi & Zheng 
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( 1985) conside red that C. ps~udophyllophilrt was different from C. mbcmtdiaw.~ 

in :'pore print colour, i.e., pinkish in C. p$eudopltyllopltila and white in 
C:. subcandim us. l lowcver. recent observat ion showed that the basidiosporcs 
from type specimen of C. subcaudictms were pinkish as well. The reason for the 
mistake might be that the specim ens were young and, thus, the pinkish colour 
of lamellae and spore print was !lOt so obvious with less matu re spores. 

C. a ispw: h ' 3." first described fro m Vietnam (Patouillard 1913). It \\'as reported 
for the firs t time from Ch ina by Yang (2000). Yang & Zang (2003) .:onsidcrcd 
that the species is a tropical Asian clement. While re-examining the speci mens 
of Clitopilus in C hina. the present authors found that it was quite common 
in tropical Yunnan and Guangdong. "!here arc also so me simi lar t'pcc ies wi th 
\\'hitc to whitish b3sidiomata occurr ing in tropiC31 Asian 3rcas, including 
C. apalus (Bcrk. & Broome) Petch var. ap(dus, C. mnygdalifimt~is Zhu 1.. Yang. 
and C. orit>lllrllis T.J. Baroni & \Vutling. A detailed comparison among them has 
been made by Yang (2007). 
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