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Type specimens in the Mycological Herbarium 
"Albert S. Muller" (VIA), Venezuela 

THAM ARA R OJAS, DENISSE CARUSO, 

NJ NOSKA PONS & DIEGO 0J,H,10NT 

trojas@inia.gob.ve 
/n,/ilrl/o Naciono/ de /nve,;tig,1ciones /ig , icolm, 

CentroNodorwl delnvestigacionesAgropernarias 
Departamenlo de Protecc:i6n Vegeta/, Mammy, 2101 , Vmt',mefo 

Abslrat\ One hundred and ninc1yfour1ypc spccimcnshcldinlhcMycok>gical 
Her'OOrium "Alber! S. MuUcr" (VIA) ~re listed . Ninety-eigh t relate co~n~morphic fungi, 
59 toA .<m myrota, V.to&.,i,/iomyo:irn, and one tnOom.wora .Theconip lr1eannota ted 
collection li;t is available on: h11p:l/www.myco1axon.ro mfrcsoun:c$1wcblisl.hlml. 

Key worJs - Latin Amcric; , Nootropical fungi, refcreoce collections 

Introduction 

'!he dried fungal reference collections in Latin America have been consistently 
neglected. Some important collections survive, but they remain litt le known 
even when holding valuable materia l, particularly 1ype specimens that are 
cssentialinsyst,:malicres,:archandthe rcvisionoftaxa. 

One o:amplc is 1hc Mycological Herhari um "Alhert S. MullcrM (VIA) at 1hc 
[nstitutu Naciunal d,: [I\Vl'Stigacion,:s Agri.:olas ofV1:naucla. Founded in 1937, 
VIA remained inactive for almost 40 years (between 1941 and 1982) in the 
absence of systematic myrnlogists. 

The reorganization of the herbariu m, initiated in 1982, has inrnlved several 
act i\•ities to fulfill basic requirements, such as finding an adequate space for 
the specimens, founding a library and a laboratory, and training or human 
resource.~. These tasks are still in progress. 

An inv,:ntury of the original hcrbarium r,:v,:als th at although much previously 
listed (Ciccarone 1948) material has been lost, some nomcnclatural types 
remain among the specimens, including many from Venezuela 

An updated list of the VIA types is provided in this paper. 
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Materials and methods 

Label information was recorded from all "t)•pc"-dcsignatcd sp<.xcimcns. Original 
descrip tions were scanned in order lo confirm prulologue data. \Vhen the liternture 
associated with prntulugm:s wasdK>ckcd, some other l1olotypesand p,m,typ~'S deposited 
inVIAandnotprcviouslylabclcdas"typcs"w.,reddecled. 

Collcrtionsdcsignatcdas "sp.nov." bcaringnamcs thatcould not be traced in the 
litcraturc orinlndcxfungorum(20U8)arcnotindudcd inthclisl.Holotypc.isotypc. 
lcctotnx,. paratype, syntypc. topotypc. and similar terms have been included whenever 
thiscondi tionwas clearlyconfirmedforthe spccimen, either oni tslabcl orin scanned 
rdatedpublications(electronic orprinted). Info rmation about hosts.collection si tes. 
namcsofcollcctors,datesofcollectionandacronymsofrcforeneecolleetionsholding 
duplicatesarcinduded 

The fungal taxa are systematically arranged in accordance with Index Fungorum 
(2008); abb reviations of authors of fung,4[ n;4m,:s arc given ac~·ording to Kirk & Ansel l 
(1992). Acronyms of reforenu: colledions follow Holmgren & Holmgren (2008). 

Results 

One hundred and ninety fo ur type spedmens are listed. Ninety-eight relate 
to anamorphic fungi, 5~ belong to Ascomycofa, 36 to Dasidiomycofa, and one 
to Oomycota. 1\ summary is presented below, and the complete annotated 
spccimcnlistisavai lahlcon 

hllp: //www.mycotaxuu.com/resourccs/w,:h]isLhtml. 
[Types from Vcn,:zucla ar,: in<l1eaie<l 6yan aslcnsk ( /.] 

Acre111011i11111 exixuum, Aecidi11111 ltymenocallidis ", A11t/1racoidea 1111ci11ir1e•, 
Antimanoagrisleae", Asteridiella 1,i/is var. carnc11ce11sis•, Asterina 
nrtlrn~liclw •, Asterinella bredemeyt:rai'', Auerswaldiella di.,ciformi~·; 

Bag11isiopsis towirensis", B. fm11slr1cens •, B11rrillia sagiffariae•; 

Calot/1yrim11 jolmii", Cercospora 11fob11me11sis, C. ,mgo/ensis, C. opiicofo•, 
C.aragonensis,C.mmmria,C.bararasHenn .. C.beticolo.C.wrborracea, 
C. cordoherr.<i.<, C. crolaforiaeSyJ.·,c. wmlelfoe •, C. cycla111/terae•, 
C. ;.y/imJm/<1, C. diuscureae-b11lbifer.1e, C. eclipl<le', C.fagupyri Chupp & 
A.S. Mull.·, C.fuc/1siae•, C./11simaculm1s, C. liypridico/a•, C. ipomoeae, 
C ipomoeoe-pedis-w prae, C. ipomoeoe-purpureae, C. jaguore11sis", 
C. lmmgiflori", C. lo11chitidis", C. marcellilma·, C. mda11oles·. 
C. mira11de11.,;.,·, C. mmwclu1eti ", C. 1111bilo~(1, C. olde11 /011diae, 
C. v:wlidipltilu ", C. J111chyderm<1, C. fmssijfvriwlu ", C. pillieri ', 
C. poi11cia11ae", C. salpimrr!Ji•, C. sorg/11, C. spilosticlll", C. sruckertirma, 
C tokoroi, C. trimnfel/11e', C. turb i11oe, C. uram,msis", C. l'iridr1fo, 
C. zeae-maydis, Cercosporclla indica, C. 11gm1de11sis, C. yadavii, 
Cercosporidi11111 veuezuelmmm •. Cicimwbella heterolhea ·, Ci11tractia 
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orooboli, Colletotriclmm jalmii", Cordyceps 1,e11ez11el.m.<i.,•, 
Creonedriu diswsliufo/11', C. ma.:rosporiw/a•, Cydo111ycesgig,1s'; 

Dactylaria dioscoret1e, Der111atosorus cyperi', Diabolidiu111 rnl/frmdme', 
Dialace11i11111 cis.,;i', Dimeriellina 11en·i.<eque11.<', Doassansia epilobii; 

Elsinoii primi', E11fypella r1xgregala •; 

Glabrotlreca aciculisporn•, G/omerella erytllri1111e•, Gopla,,a ribis-andico/,u'; 

Hemidot/1ispi11ieri'; 

Leptospllaeria cryptiw', Lcptosporel/a ligrricofo•, Leptospori11a acimlosporn•; 

Macrospori 11111 dioscoreae, Melampsora e11plwrbiae·ge11imfot11e', 
Meliola wrrez11e/rm11 ' , Mycospl,aerella eryllirirricola ·, M. fijiem;s, 
M.Jijiensis var. difformis, M. l'illiui', M. smnrmeae', M. ve111i211elimsis', 
Mycovel/o.sicl/a boldoae', M. deigtonii, M. fujilwroi, 1\.lyrotllccium 
re,umdii'; 

Oberwinkleriu ww/11111·, Oedotlum vismiae·, 01•11/uriopsis Jmnijlor111i'; 

Passalora bunclwsiae', I~ caracasrma', I~ ce11rrosematis ', P. mo1111i11ae', 
/~ securid11cae' , PC$lalotia palmarmn, Phaeorar,wlaria ciccaronei ' , 
/~ m11,·olji,h<', Pl1ukopsoru nwdi11 ~ ', P/10111u hduuspom, P. s,icclwri 
Gutncr, P. s11ccJ111ri1111, Pflowatospora oyedaeae', Pliomatosporopsis 
i11g,1e', Pl,yllaclwra cedralensis', P. coutareae', P. demitmta', 
I~ ge/111i11osti", P. ptmici-olil'acei", P. pappoplwri•, P. paritii-tilit,cei ', 
/~ plwri-latifoliot>", P. sm1rn11iico/o ', P. ve11ez11elmsis ', P/,ylfosticta 
copp11ridis ', P. mm1iltol, P. mm1ilwticofo, P. mm1ilwtis, P. socclwri, 
P. sacclu1ricola, Pitticrodotliis mico11iae', Plasmopara ve11ezuefo1111", 
Polyrl,i=on capparis', Prospodi11111 amg11a/11m',P. cummiusii', 
Pscudoccrcospora a1111mrae-sq1wmos11e•, P. blec/li', P. conocarpi' , 
I~ d1mmlile ', I~ pacilime', P rliiuocarpi ' , P. silmaneoe ', P. strntlwuthi', 
/~ towiride', Puccinia clwetii', /~ mim11de11sis', /~ po11s11e·, 
I~ wa/1/reriae', Pucciniopsis 1macardii'; 

Ragnl1ildia11a frauz.<clrelii, Ramu/aria dioscoreae, II. ipomoeae, 
Ruveneliu mirarrde11sis\ R. varuc,1/11 \'ar.11Jmr,msis\ 

Sc/1ijfnerula tovrirensis', S. tremr1/is', Septoria tm1g1wt11•, S.1,ittierimrn', 
S. 1wsirolor, Spliaccfoma m1111ilwtico/a, Spliacropsis sacc/wri, 
Sporides111 iu111 dioscoreae, Sporiror iu111 abco,rditum ·, S. p,mid­
llirticmdis', S. trachypogo11is-pl11mosi', Stene/la dmgua/a'; 

Telimena caudata', Tilletia brncl1ypodii-mexic1111i', Trab11tia .wmrmliae'; 

Ure.do comhreti', U. lycoseridis', U. merremiae•, U. mo11oclr11eti', 
U. par,1physat,1 F. Kern & 1111.1.rst. ', U. p~hria~·, U. l'«rrurnlus11', 
Uromyccs tripsaci ·, Ustilago lo11giseli, U. slwstemis; and 

Xeno111erise11i::alyp1;·. 
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Keywords Plial/a<:eae,taxonomy.sti nkhorn .fung~llrazil 

Introduction 

111c genus Plwl/us is the most representative of t he fam ily Plwllace.ie Corda 
with 25 species distributed worldwide (Calongc 2005). Eight species have been 
recordcd for the ncotropi.::s: Pliall11s afrovolw1f11s Krcisel & Calonge (Calonge ct 
al. 2005a). P. galericulm11s (MOiler) Kreisel (Rocabado cl al. 2007), /~ glutinolens 
(MOiler) Kuntzc (Tricrvcilcr- Pcrcira ct al. 2009), /~ /wdriani Vcn1. (Calongc ct 
al. 2005b), P. impudicus L (Calongc <.'\ al. 2005b), P. i11d11sfol1<s Vent. (Calong,: 
ct al. 2005b, Rocabado cl al. 2007, Bascia ct al. 2006), /~ mw11c/ii Berk. & M.A. 
Curtis (Calongc et al. 2005b), and J-'. pygmaeus Baseia (l.lascia et al. 2003). Studies 
on Pl111llr1s from Brazil are few, and so far six species have been described from 
Brazil (Tricrvcikr-Pcreiractal. 2009). 

Plwllm rvsem wasoriginallydcscrib,:J from Egypt by Dclilc in 1813 (Dring 
1964). Fischer included the species in the genus ltajdiJya MOiler based on 
morphologkal ,hara.::ters su.::h as thc presen.::c of a .::alyptra, a flat structure at 
the apex of the pile us. Later, Kreisel ( 1996) considered ltajt,llya as a subgenus of 
Plui/l11s, given that i1 e:<hihits many common characteristics, such as the shape 
and configuratio n of th,: pikus surface, r,:ceplack cunsislcncy, and glcba oJ.or. 
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Material and methods 

Field expeditions were conducted at the Esta~ao Ecol6gica do Serid6, located at 
the dist ric1 of Serra Negra do Norte, Rio Grande do Norte State, (6c33' - 6c37' 
Sand 37°14' - 37°!6' W), cuvcring an area of 1.166.38 ha. Collections were 
made during the rainy period, between February and July 2008. The region 
presents a semi-arid dimatc with a xerophytk vegetation known as Caatinga. 
The annual rainfall is under 1,000 mm, normall>• with an amount between 250 
and 800 mm distributed in a short period of 3- 6 months (Vclloso et al. 2002). 
lhc collection of Plwll11s roseus wa:, photographed and examined in the field. 
lhe taxonomic stud)' followed the techniques used by Miller & Miller (1988). 
Species idrntificatiun was based un the following lileralure: Kreisel (1996), 
Baseia (2003), Calonge (2005), and Baseia et al. (2006) . The terminology used 
fo llowed that proposed by Kirk et al. (2008). Colour standardization was from 
Kornerup & Wanscher ( 1978). The spores were examined under a Phillips XL 
30scanningckctron microscope (SEM) and a Motic BA200 optical microscope 
(OM). 1l1e collection was deposited in the UFRN herbarium. 

P/ral/us roseus Ddile, D~-scr. £i,;)'p le, Hist. Nu t. 2: 300. 18 13. FIG. 1 

• ltajal,>"' rom, (Ddi le) E. Fisch., Ber. Duch. Bul. Ges .. 47: 29-1. 1929. 

Egg subglobose or pyrifo rm, 3- 4 cm high by 2- 2.5 cm wide, white to yellowish­
brown (5A2), with developed rhizomorph. Basidioma 7- 10 cm tall. Receptacle 
cylindrical, 1- 1.5 cm tall and 2- 2.5 cm wide, surface smooth. Pseudostipe 
pink (11 A2), with remnants of exopcridium on the surface, spongy, hollow, 
cylindrkal, 3-4.5 ..:m tall and 1.5-2 ..:m wide, formed by pscudoparenchymatous 
cells; calyptra pink (11 A2) at the apex. Volva subglobose, with superficial layer 
constituted by pseudoparcnchymatous cells; inner layer formed by hyphae. 
Gkba mucilaginous, olive (2F4). Spores ell iptic, 3.0-3.5 x 1.8-2.0 µm; hy;iline; 
smooth . 

1-ll\llJTI\T: rocky soil with direct sun exposure. 
MATERIAL [XAMl:O:ED: BRAZIL Rio GRAl<lJE lJO Notn [ c SERNA Nt:GRA lJO NoRTti. 

Es1a,~0Fwl6giud0Seri.16.06°35"0l"S,37" 17"0l"W. 20l m high .23-V-2008, leg. T. 
Otr""i, 535 (UFR,_',') , 800034 (URM). 

D1STRIBUT10": Africa, Sou1hern Yemen, North America, Southern l' ra11ce, lsr~el. Ind ia , 
and Pokistan (Dring 1964. Mornand 1986, Kreisel 1996, Kreisel & Al· Fa iimi 2008) 

TAXONOMIC REMARKS : The most diagnostic characteristics of Plwllus rose us are 
the presence nf a calyptra a1 the apex of1he receptacl e and a pink pseudos1ipe. 
llw lath.'r distinguishi;s /~ W$~/IS from /~ g(1/aicu/,1tm, which <.'Xhibits a whiti; 
pseudostipe (Dring 1964 & Kreisel 2008). Fischer (1933) suggests that they 
belong to the same taxa. I lowevcr, the taxonomic relationship between the two 
species is not yet well defined (Kreisel, 1996), a situation that calls for additional 
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FtG.1.Pl,al/r,,n,ser,,:a.basiJioma;b.ba,iJiospows. 

molecular studies on the group. ' lhis is the first record of P. rosws from the 
neotropics. 
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Tephromefa follmannii (lichenized Ascomycota), 

a new species from the Canary Islands 

IS RAEL PEREZ-VA RG AS'', CONSUELO IIERNANDEZ i'AD R6 N ', 

PEDRO L P~:11.EZ DE PA Z' & )OHN A. Eux' 

ispcva@i, /l cs' 
Dpto. dc Bio/ogia V,'g<'tal (B<ltlin irn). Uniwrs idad dc la Lllg1m11 

cl As1rofisico Stlnclicz s/11 38071 L<J l. ag1ma, Tencrifi-•, Canary Isfomls, Sflilin 

'Rc~.:urdr Sd1<Jol of Clremislry. Building 33, /111stm/ian Nutiona/ Univcrsily 
Canb.:rr11ACT0200.l\u:;/ru/ia 

Abslra,;\ - T.:phro,,,,:/,,fi,/!'""'111ii, fou11J on ba,;altic rock>"'' lh~ Canary Islam.I,. i, 
described as ncwto,,;cic,xc. ,\ dcs.nplion of thcspc.:icsis provided. together wi1h 
notes on itschemii tr y, Jimibuti on,ecology,andl.ilxonomy. Ponible rel~ led tax:.iare 
J i,~1meJbridly. 

K<')' worJ, - hiod ivcri;ity. Mac,ronc,1i~ 

Introduction 

The Canary Islands form part of Macaroncsia, one of the world's biodivcrsit>• 
hotspots (Myers ct al. 2000). The diverse lichen tlora of the islands has more 
than 1500spccicsinanarca ofjust7117km'(Hafcllncr 1995, \999,2002,2005, 
2008), and new species arc still hcing discovered at frequent intervals (e.g. 
Elix & Schumm 2003, 1'.ln den Boom & Vbida 2005, PCrcz-Vargas et al. 2007, 
2010a,b, Pfrez-Vargas & Pfrez de Paz 2009). In the present work we describe a 
ncwspccics of'frphromda. 

The lichen genus Teplrrome/11 M. Choisy was resurrected by Hafcllncr to 
accommodate several species previously assigned to f.ecmwra (the L atra 
s.l. comple:(), primari ly un Lhe basis of ascus structure, and placed in a new 
family, Tcplrromdataceae, within the Lecmwralcs (Hafcllner 1981). However, 
the familial affili ation of this genus is unresolved, as recent molecular studies 
were inconclusive in deciding whether Teplrromelll should be included in 
the 1eplimmelat11ce11e or assigned to the Myc0Ma.st,1Ce(1e (Miadlikowska ct al. 
2006, Arup cl al. 2007). 111c genus indudcs approximately 10 spcdes wilh 
arctic/alpine and temperate distributions in Australasia, Asia, Europe and 
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North America, and centers or spcciat ion in tropical reg ions (Nash ct al. 2004). 
Tcplirumd11 fullmwmii is duscly rclalcJ lo the type species, T. <1/w (HuJs.) 
Hafcllner. However, the genus has not been monographed and some European 
morphotypes of T aim remain poorly understood, as is the delimitation of 
1: t1tm from some extra-European species (Jfafcllner 2007). The lecideoid 
species were recently transrerred to Calvifimela Hafdlner on the basis or the 
ascumala and ascus type (Hafcllncr & 'l\irk 200 1). Tepl,rvmefo is characterized 
by a poorly developed true exciple, the dark vio laccous hymenium, Bacidia­
typc asci, simple or sparingly branched paraphyscs and the occurrence of 
moniliform conidiogenous cells (Hafcllner 1981, Nash ct aL 2001). 

Materials and methods 

' [he morphology of the lichen specimens was examined using a Lcica ZOOM 2000 
or a Zeiss Stcmi 2000C slereo-mkroscopc. Sections for anatomkal examination were 
cutbyhandandmountcdandobservcdinwater.Anatomicalstructurcandh)•menial 
,;,haractcrswcre studied with an Olympus CH light mkroscopc. Chcmkal ,;,onstitucnts 
wcreidcntifiedbythinlayerchromatographyusingsolventsystemsA[beni.cnc:dioxane: 
occlk acid, 180:15:5]. B [hcxa11c:mcthyl lat. - butyl ether:formk acid. l·l0:72:18] and 
C [toluene:acetic acid, 85:15] (Culberson 1972, Culberson & Johnson 1982, Elix & 

Ernst-Russcll 1993), high performance liquid,;,hromatographr(Elix et al. 2003) a11d 
comparison with authentic samples. Specimens arc deposited in ·nc and CANR 

The species 

Tcpliromt/11/01/mmmil PCrc:1. -Vargas, Hcrn. -Padr. & Elix, sp. nov. 
MYcoBM<i::MBs15344 

Tephrumclac alr~e similis u:d 1/m/10 cm.,io,-,., l,ymetJium proj,mdi, d '""'"'-;" d,imic-a 
dilfcrl. '//oallws;,xirol«,«lbid,.,vc/,,-,.mcr,s,Q.8- l.2mmcra,s""Apoil,eci;,""l'"'"d2(-
3) mm;,, diornctro, ,.,,,;/;,,, margi,.., tl,al!i,ro cin:umdalo. Hymc'1irm, 150 180( 200) µm 
alt""'· vio!a,erm,. As.-i claw,ti 60-65 >< 10-15 i,m. typum B~ciJi~. A.swsporae 0.1<>1,ae, 
e/1,p,mdeae, 10- 11 >< 6-7 i,m. MalcrUi cl,imica: alr«11ori111,m, acidum P·«lectoro1ri<:run, 
o:a,;idum ale.tonmicum, ;,c;,l,.m a ,ollatoli«1m, ...:idum p coll;,to/icum, acid"'" 
phywdirnm, ...:id um 4-0 ·mrlhylp/,y,o;/icmn et rnbsta,,tia iwww 

TYPK- Spain , ('..,, nary Islands, Tenerife, "lim del Guanch e~ El Teicle Natio nal Park, Oil 

1,;isaltic rock,, lfrM: 3343 171 3122460. 2050 malt., August 2006, C. Hcrn.lndcz & P. L. 

l'el'l'Z, TFC Lich: 6219 (Tl'C Lkh-holotypc, CAKB-iso1ype). 

ETn<oLOG1· - lhe ,ww 'l"'c ie.s L> nanwd in honour of 1he G,;,r man lid,enologL> t, Prof. 
Dr.Gerhardfolhnann,inrecognitionofhismanycontributionstoCanarianlichenology 
and for his friendship. 

lhallus saxicolous, arcolatc-bulla(c to \'crrucose, whitish to cream-coloured, 
0.8- 1.2 mm thick, lacking isidia and soredia. Cortex 15-25 µm thick, algal 
layer c.10- 60 µm thick; algal cells 10- 12 µm wide; medulla white. Apothccia 
common , sessile, up to 2(- 3) mm wide;disc concave or plane to slightly convex, 
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Fm.1. Tep/rn:,,,1efofollr11a,111ii.p~r1ofholoiyve.Sc.ile - I mm. 

round, bla.:k, glossy and epruinose; thallinc cxciple prominent, persistent , 
smooth to folded over the disc, 180- 225 µm wide; true exciple not apparent. 
Epihymenium dark violet; hymenium 150- 180(- 200) µm high, viole1, 1-t blue; 
subhymcnium hyaline, 25- 30 µm thick, hypothccium yellow-brown, 75-1 00 µm 
thick. Paraphyscs stout, not or sparingly branched. mostly not anastomosing, 
5-6 µm thick below (lumina .:. 2 µm wide), 8-9 µm thick apically (lumina 
c. 3.5 µm wide) . Asd of Bacidia-type, 8-spored, 60- 65 x 10- 15 µm. Ascospores 
ellipsoid, colourless, 10- 11 x 6- 7 µm. Pycnidia not seen. 

CHEMISTRY- Atranorin (minor), P-alectoronic acid (minor or major), 
alectoronic acid (major or minor), a -collatolic acid (minor), p-colla1olic acid 
(minor), phys<Jdic acid (trace), 1-0-nu:lhylphysodic acid (tr.i.cc), unknown 
(minor). 

EcoLOG~·- "frplnome/a follmmmii o.:.:urs on basaltic ro.:ks on four of the 
Canary Islands. It exhibits considerable ecological plasticity but it appears 
to prefer moderate to high elevations. On Tencrifc it was collected in the 
mountains ofTeide National Park at 1900- 2050 m, in "retamar~. a montane 
shrub-dominated community. Phytosociologically this community belongs 
to Spurtocytiselwn suprmwhii Obcrd. ex Esteve (Martin Osorio ct al. 2007), 
with Spartocytirns mpra,mbius, P1eroceplwlr1s lasiospermus and pine (Pitws 
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cmrnrien.<i.<) reatfores1a1ion. On I.a Palma T follmwmii grows at 550-2450 m 
in a Pimv; amariensis forest (Lulo hillebnmdii-Pind11m cmruriensis, A. Santus) 
or in the high mountain in "codesar~ (Genisto be11e/roave11sis-Ade11ocarperum 
sparrioidis A. Santos (Del Arco Aguilar 2006)), with t\denocarpus yiscosus 
subsp. spMtioides, Gwislt1 be11elro1we11sis and sporadically Sp(lffocylisus 
mprmmbius, Dei;rnminia gilw1, or Viofo p,-drnmsis. We have also collected this 
species on Gr,m Canaria at over 1000 min a Pinus cmwriensis forest. Finally, 
on La Gomera I follmmmii was collected at 1 l 00- 1200 m alt., in an old pine 
plantation (Pimis rn1111ri,msis and/~ mdiata) with fr irn arbon>a, Adenoc(lfpus 
folio/oms, C/1am11ecytis11s proliferm and Cisrus spp. 

ADDITIONAL SPECIMENS EXAMINED - SPAIN, CANA RY ]SI.A~'DS, 'fESF.Rln : ~El 
Jl'-"jUele", El T~i<l~ N4liun4J Park, Oil b.o,4lli, ruck,, UTM: 335005/3 121230, 2100 Ill ~It. , 

February 2006. C llern~ndez & I'. L l'<!rez, T l'C Lich: 65!0 (duplicate in CANU): "Lo~ 
Arcneros•. El Tei de /\ational P~rk,on basaltic rocks, lHM:335330/3 131 162, 1900 malt. , 
Augu,t 2<X17 , C. H~rn:l11de, & P.L P~r<e~, TFC Lich: 9025; I.A PAL." A: • 1nnl<.~li .... iuues 

dcl l'icode Piedra Liana~ Caldera de Taburiente National Park. on b.osaltic rocks, UTM 
222792/ 319279, 2320 ma lt., Kovember 2001, C. Hern:indw. & P.L l'trcz., TFC l.kh: 
5311 (dupli<:41c in C,\Nll); "Cau,~ dd ba.rrdllCO dd Hudnahm10•, c.1d,,r4 d~ Taburi~nle 

Na1iona l l'Mk, c,n bil~ahic ro,cks, UTM: 2l96SOI 317899, .55(1 ,n a ll., January 2001. 
E. Muooz & A Reboll,, TFC Lich: 3315; GRAN CASA II IA: "Camioo de Fan"'lue, ca. 
T4111a,bba•, Pilla rd~ T~madab.o , un basa.lti~ rock<, lOOO m •ll. , April 1976, B. MC,,.,k, , 

lH:l.ich: l l8; t AC;m111 RA:"l.adcra,so1>rcErquitn", (Oar.1jnn.ayNa1iona l l'ark,on 
basaltic rock,, UTM: 277009/3 11128! , 1125 malt .,Sepwmber. 2001,C. Hen,Jmlez& 
l'.L.Wre,,TFC Lich:5035(duplicatein CANB) 

Discussion 

The saxicolous T. follmmmii is characterized by its thick. greyish cream, 
areolate-hullate 10 verrucose 1hallus, large, hlack apothecia, a thick hymenium, 
anJbyilscomplcx chemislry. 

This new species appear.; to be closely related to T t1rrn. and while it can 
resemble some well-developed saxi.:olous specimens of that species, it .:an be 
distinguished by the thicker verrucose thallus (0.8- 1.2 mm vs. 0.3- 0.5 mm 
thick), the thicker hymcnium (150- 200 µm vs. 50- 60 µm), and more complex 
chemistry. 

Morphologically, r follmmmii resembles the Australian T sre11ospororriw 
Elix & Kalb, but the latter has a different .:hemistry, with the substitution of 
stenosporonic and colensoic acids for the depsidones present in most species 
of1his group (a-collatolic and alectoronic acids). In addition, ·1: sreuospormrico 
has white pruina along ridges and margins ufthe areolae (Elix & Kalb 2006). 

TepliromeU1 prii:srleyi (C\V. Dodge) 0\•stedal. from Antarctica, has a similar 
hymcnium, asci, and as.:ospores to 't: follmmmii, but it has a squamulose­
placodioid tha llus, larger apothccia (up to 3.5 mm wide), and simple chemistry 
(con1aining only atranorin) (0vstcdal & Lewis Smith 2009). 
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pc..,,-v..,gas I, llernlndez-Padr6n C. Pt',.-,, de l'az l'L. Elix /A. 20 10.. . Xa11t!wparmdia teyd~a. 

a new bro"11 Xaml,oparmdia (Parme!ia.ea.,) from the Canary Islands. Bryologi11 113: 51 - 54 

PCrtz-Vargas J, Her00ndtz-l'adr6n C, Ernyo I, P~rez dt Paz PL, Eli x JA. lOlOb. New sp<><:its 

of P~rlwarill (Licheniwd ;\s.-omy.-ota, Pertw.ari~cMe) frum !he C anar}' Islands. Lichenuhgi~l 
42: 35- 41 
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Two new species of Graphidaceae 
(lkhenized Ascomycota) from Brazil 

M ANUELA 0,\L-fORNO' & S!ONARA ELIASA RO 

mumu/ulforno@lwtmuil. cum 
D<1>lo. BuWnicu , Biu/6giws, Uniwrsidilifr frd,m,J du l'ar1mtl 

C.. I! 19031, 81531 -970, Curitiba, l'R - Bnn:il 

,\l>stra<:t - Phaeogmpl,i<jlavesam and111a/lo!,,mapo111aleme al1'dc.scribedas new 
>f <S:

06.11"»>f"-"-·~,were f mJ grow' ng'nre, t'nga.'nSou lhernBr 'J 

KcyworJ, -lichenized fungi.lichen,.O,rmpale.<.l'aran.l 

Introduction 

lhe family Gmphidace11e Dumort. contains about I 000 species and is an 
importan t component of the li.::hen biota in tropical and subtropical regions 
(Staiger et al. 2006). During a survey of Gmplridace,,e in Paran;I State, Southern 
lkazil, one new spc.:ici;; of Plweogmpl1i., and one new species of Tlwllofomo, 
bothwithsticticaci<l,wcrccncounh:rcd 

Pluuoxmpliis JV!iilL Arg. is a genus characterized by brown ascospores 
reacting I+ wine-red, generally inspersed hymenia, poorly developed and 
uncarbonizcd cxcipula and lircll ae with exposed discs (Staiger 2002, Archer 
2006, Caceres 2007, Lucking & Rivas-Plata 2008). 

'/lralloloma Trevis. is characterized mainly by the ecorticate thallus and 
lirellae with brown or red exposed discs, hyalinc ascospores reacting 1-t violet, 
uncarboni1.ed excipula and clear hrmenia (Staiger 2002, Archer 2006, Caceres 
2007, LUcking & Rivas- Plata 2008). 

'! he new species are descr ibed and illustrated below. 

Materials and methods 

lhe new species were described from specimens collected in a typical Brazilian 
coastal vegetation fore st, known as rc.~tinga, in Para ml. Stale, Southern Brazi l. The 

'Pn>sent add re,s: Audubon Center of th~ North Wood,. 
l'O BOX SJO, Saud,tont, MN, USA 55072 
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specimens were examined using standard stereoscopic and light microscopic 
tcchniquL'S. Sections of thalli anJ ascumala were mounted in waler, I 0% 
KOH and Lugol's Solution. All measurements were made in water. Chemical 
constituents were identified by thin layer chromatography (Culben.on & 

Ammann 1979, Elix & Ernst-Russcll 1993) and by comparison with authentic 
samples. 

Taxonomy 

P/1aeograpl1is jltwescens Dal -Forno & Eliasaro, sp. n ov. 

s;,.,;!~ Phacop;nphis in!ric~ns sed aci,l"rn 5'icticurn continmletlilf~,t 

TYP<: IIR,\ZIL l'ARA"A: Po,u aJ J o l'Aran.l. Pm,"TAL 1,0SuL,28.ll.2008,S25•34"ll.l " 

\\'48°2 1 '32.1 ". M. IJal-l'orno 433 (lloLOTYPE-Ul'Cll). 
En·MoLOGY:The,pcdficepi!hN is derived from!he La!in jlaV1<,, ond i!r<'fors!o!he 

y,,lk>wcolorl'Oth~1h.illu••fier theapplica tionofpo1~ssi um hy<lroxid~ solution 

lhallus corticolous, epiperidermal, continuous, 130- 110 µm thick, with 
crystals; surface green to yellowish green, dull, smooth; oorticate. ,\scomala 
lirelli form, immen.ed in pscudostromala, ilexuuse, branched, 0.3-2.0 mm 
long, 0.2- 0.3 mm wide, with small lateral cracks;disc exposed, grey wi th white 
pruina; pseudostromata conspicuous, pale yellow, dis tinc tly ra ised from the 
thallus, 150- 200 µm high, with crystals; labia entire; excipulum uncarbonized, 
85-125 µm high, laterally rudimentary, base well developf'd, yellow, 25 µm 
high. Hymcnium clear, 60-100 µm high, 125-175 µm wide, I- ; paraphyscs 
unbranched but with branched tips, filiform, 1.0- l.5 µm thick, hyalinc, with 
brown tips; ascospores 8 per ascus, brown, 1-t wine-red, ellipsoid, transversely 
(3 - )5-septate, 21 - 25x6- 7µm. 

CHEMISTRY: thallus K-t- ye llow, stidic add and other sticti.: add satellites 
present. 

ADDITIONAL $P~CIM ~NS EXAMINED - BR.~ZIL. P.\ lli\"·'' Po ,u a l do Paran,i, P01''1',U DO 
Su 1, 28.11 .2008, S25°34 '1 l. l" \\'48•21·32.4» M. Dal-Fumu 336, 3-16, 371, 3n (UPCB) 

COMMENTS - Plweograpllis Jlavesce11s is characterized by immersed lire\lae in 
a pal e yellow prominen1 pseudos1roma, with greyish white pruinose discs, an 
1.mcarbunizcJ exdpulum, a clear hyrncnium, brown, small anJ lranswrsclr 
5-septate ascosporcs, and the presence of stictic acid and other related 
compounds. 

This species is \'cry similar to species in Sarcogmplrn FCe, suggested by the 
formation of well defined stromatic clusters, conspicuously raised from the 
thallw;, and by the cl1emi~lry. In addition , Ph,1evgmphis flm'l!Set<IIS possesses 
small slits in the margins of the lirellae, which could be confused with the 
charadcristictransverscfissuresofSarcogmplrn. l)espitethcse .::haractcristics, 
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F,m,._rn l 2: New •p<>cie• of Grapl,idauae from Brazil. I: Pha..ugrapl,is fo,w,srJ11is (ho!O{ype. 
UPCB) : 2, 11,alloloma po111alm..- (hokit)"f'<', U PCB): bars : 1 mm. 
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the brown as..::ospores reading[~ wine-red, lircllae with exposed discs and the 
ckar hymenia place the new species in the genus Plweogmphis. 'Jbe absence of 
carboni :rntion in the exciplc excludes 1he pr,~~ ihility of the new species heing a 
species of Sarcograp/111 or olhcr related genus. 

S,1rwgrnplw rnyabe1Jsis Redinger is \'cry similar to P. jlm,escens, differing 
by the slightly smaller ascospores, (12-)15-18 µm long, and the indistinct 
pscudostroma (Redinger 1933). 

Plwwf(mpliis intricans (Ny!.) Staiger closely resembles/~ fl,ivescem, differing 
only in the lichen compounds present: norstictic acid in P. i11tricans (Nylander 
1863, Staiger 2002) and stictic acid and related compounds in l~flovescerrs. 

Thal/o/oma pontalense Dal· Forno & Eliasaro, sp. n ov. 

Simile ThaUoloma anguinum seJ lime/a, latiores d «cidum ,tiotirnm w11tfoet1/e differ!. 

Tn•: BR,\ZII.. P ... usA: Pu 111al J u l'dr~u~. Po ,.,.l'A l l)l) Sul, 28.11.2008, S2S•34"02.2" 

\\'4fl•l2'01 .fl", M. ll;,1-l'or nn 592 (11 0 1.0 TYl'P--U PCB) 

ETYMOLOGY: '[he specific epi thet i, dcri,'W from the tn•c locality, Pontal do Sul , 
Southern llr~zil. 

Thallus corticolous, epiperidermal, continuous, 40- 70 µm high, wi th crystals; 
surface whitish pale grey, dull, smooth; wrti..::ale. Ascomala lirdlifurm, 
flexuosc, unhranched to branched, immersed to erumpcnt, 0.8- 1.0 mm long, 
0.3- 0.4 mm wide; dis r.."(')' <.'Xpos<.'d, pal<: brown pruinus<.'; lhallin<.' margin latcrallr 
present, conspicuous, 200- 225 µm high. 45- 50 µm thick, extending berond the 
hymenium and excipulum; labia entire; excipulum uncarbonized, 75- 100 1,1m 
high, rudimentary. Hymenium dear, 75-100 µm high, 220-230 1,1m wide, 1-: 
paraph)•ses branched and anastomosing, fi liform, 1.0 µm thick, hyaline, with 
brown tips; ascosporcs 8 per ascus, hyaline to slightly brownish, I+ violet-blue, 
ellipsoid, muriform, 11-13 >< 3- 1-locular,45- 55 x 14- 15 µm. 

CIIEMISTRY: thallus K+ yellow, stictic add present. 
ADDITIOXAL •r[C[MtsS EXAM IS[D II RAll L. PARAS.\: l'o nlal do l'aran3 . Pm,-rAL DO 
Sm, 28 .11.2008, S25•34'02 .2" W48"22'0l.8" M. Dal -Forno 581 (UPCII). 

COMMENTS - Tlwlloloma po11rafe11se is characterized by the oblong to slightl)' 
clonga1cd ascomata, no1 shnwing 1he typical shape of a lirella, with exposed, 
brown pruinosc discs, muriform ascospores with 40-50 µm and presence of 
sticticacid. 

Stict ic acid is one of the most common lichen compounds fou nd in the 
Gr<1phid,1ce<1e (Staiger 2002) but it is uncommon in the genus '[/1,il/ofonw. It 
occurs in T. patulum (A.W. Archer) A.W. Archer from the Solomon Islands 
(Ar..::hcr2007). 
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'fha/loloma po11fllie11.<e is very similar to T 1111.i:uim1m (Mont.) Trevis., but 
differs in the shape or the lircllae, which arc nol very clongalcd, the presence 
of stictic acid, and the absence of lichexanthone. 'fhalloloma po11tale11se also 
has much wider ascomata, being 0.3-0.4 mm wide, whereas T. mrg11i1mm has 
lirellae 0. 15- 0.2 mm wide, exactly half the width, which in Gmpliidaceae is 
a significant difference. In addition, 'flwllolo,m1 po11/a/wse has a conspicuous 
thallinc margin, extending 100 µm above the hymenium, whereas the thalline 
margin in T rmguim,m is only preso:nl laterally, nol cxknding beyond thc level 
of the hymenium and cxdpulum. 

'f/,a/loloma po11t11/e11se is morphologically similar to a species found in 
Costa Rka, namely •·11,a/loloma c/1roodi:;coide~B (Sipman 2008). J !owevcr, 
the later species has smaller ascosporcs, up to 26 µm long, and it lacks lichen 
compounds. 

"flw/loloma deplanalum (Nyl.) Staiger is also similar to 1'. pnntalen.<e, showing 
the same shape or ascomata and size of ascosporcs, bul in T deplrmatu m thc 
thalline margin is less conspicuous, the cxcipulum has a double margin and 1hc 
ascospor<."S have onlytramvcrsesepta. 
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A new species of Phlebia (Basidiomycetes) from India 

AVNEl:T P. SINGH•, PRl 'l'ANK1, , 

G.S. DrnNGRA & N1s111 SJNGLA 

d/1i,1gnigurpaul$ gnwilw,i1 
lkparlm,ml "f Hola11y. Pw,jahi Univ<!n<ily 

P,1/ia/a/47(}{12 

•/)t'parlm e,rtofDiology.Sl) Co/1.-g,, 

/larnala/41110/ 

Abslra<CI - A new oorticiuid species Pl,lebia,ms,imbirnlata isdcscr ib..,d frum D~lhousic 
hills {Di,trictChamh;, )in ltimachalPrade,h,111.lia . 

KcyworJs - B11nikhct.lhicksubiculum. h>rgcsporc1 

During a mycological excursion in Dalhousie hills (H imachal Pradesh , 
India), Ohingra and Singla made a collection on the underside of a decaying 
gymnospcrmuus stump. After detailed comparison uf macroscopic and 
microscopic features with relevant literature (Dhingra 2005, Eriksson ct al. 
1981, Larsson & Hjortstam 1977, Parmasto 1968, Rattan 1977), it was found 
to be dose to /!lsleb/11 cremeo11lut11ce,1 (Parmasto) K.H . Larss. & Hjortstam. 
Characters in common were thick-walled encrusted cystidia and subclavate lo 
davate basidia. However, the subiculum in the newly described species was 
dist inctly 1he 1hick compared wi th 1he 1hin suhiculum in Pl1lebit1 cremroalutacea 
anJ basiJiuspures were lar!,;cr (5.1- 6.8 x 2.8- 4.5 µm ) than those in the latter 
species (3.0- 4.5 x 2.0- 2.5 µm). A sample of the basidiocarp was sent to Prof. 
Nils l lallenberg, Univusity of Gothenburg, Swt'den, who supported tht' wncept 
of a new species. 

P/1/ebiu crwssis11biculutu Avncct P. Singh, Priyanka, Dhingra & Singla, sp. nov. 
MYcoBA!<K)l)886 FIGS 1- 5 

&si,li«arpun1fl!supinat11m,adna1""'·effmun1,ad350/•"'""""""'; hy,,,.,,,;,.,,, 
mperfic.i< la,vigatum vel ,,.l,1i/i1er pul,c.«;e.,.<, c,..m,,.m Jlavi,m, i ,,fu.<a,t"m ;,, 3% 
KOH; ,y.,u,..,, l,ypliale mo11<>mi1kum; 1,yp!,ae ad ·I I'"' la!a~, ra,,w«1e, 11adruo uptata~, 

u,11,i11111kmae wl pa11/o rra.«i1"11icarae; suhicu!um """"" '", """ !,ypl,i, l,oriw11Mli<; 
sul,!1yme"i""''"'K".<lum. Je l,ypJ,i., ,,.,1ic~/i,; q <Jidia 2)-80 >< 6.8 - I0.2 /"", ,u!,q/i,.,l,iw 
wi,,.bjusiformia,-,,,nusrata; basidia23 •/0.3 x5.I 6.2/'m, subdavarawlclavala,.f 
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Figs.2-4 

FrGsl-4. Micros.:opics!ructuresfrom basid iocarpofP!,lebiarnmimhirn/,z/,z. 
1.Sectionofl>asidiocarp; 2.cy•tidia; 3. l>a,idia;·I.Midiosrorc.s 

slnigm<'I<'. "<I b.<>i11filn,li6""'; b..,i.li,J"-""" 5.1-6.8 ~ 2.8- 4.51,m, riliJ,wi./,,,,, /,,,,,..,,~, 
l~""ilunica:ar..,.,m,.ltig«llat..,.. 

Tvr[: India, liimachal Prodesh: Ch~mba, 2 km from Dalhousie in direction 10 Banikhet, 
'"' dc><:aycd l!Ymnospmn wood, Ni~hi 1105 (PUN, hulol)'pc). S.:plcmbt'r 19, 1989, 

f.TYM<>1.0<JY:C.onsricu01"l y tl>ick,ul>ic11lum 
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F1G.5.Pl,l..&iacm"imbirnlataba, id ioc~rp. 

Basidiocarps resupinate, arising as small colonies which may coalesce later on 
and become effused, adnate, up to 350 µm thick in section; hymenial surface 
smooth to finely pubescent under lens due to projecting cystidia, creamy 
yellow, darkening in 3% KOH; margins abrupt or in<lclcrminatdy thinning, 
paler concolorous. Hyphal system monomitiq generative hyphae up to 4 µm 
wide, branched, septate, damped, thin- to somewhat thick-walled; subicular 
zone very th ick, of well developed horizontal hyphae running parallel to 
the substrate, followed by a narrow subhymcnial zone of densely packed, 
vertical hyphae. Cystidia 23-80 x 6.8- 10.2 µm, subcylindrica\ to subfusiform, 
encrusted with encrustation dissolving in 10% KOH, thick-walled, enclosed to 
somewhat projecting, pseudo -septa maybe present. Basidia 23- 40.3 x 5. 1- 6.2 
µm, subdavatc to clavatc, thin- to somewhat thick-walled, '1 -stcrigmate, with a 
basal clamp; sterigmata up to 5.1 µm long. llasidiospores 5.1-6.8 x 2.8-4 .5 µm, 
ellipsoid, smooth, thin-walled, inamyloid, acyanophi\ous, with oil droplets. 
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Volvariella acystidiata (Agaricomycetes, Pluteaceae), 
an African species new to Europe, 

with two new combinations in Volvariella 

ALl'REDO VIZZINI,. & M A RCO CONTU' 

a/frwlo.vizzini@unilo.it' 
'Dipilrtimmto di Hiologia V,og,.tale - Uniwrsitd dcgU S1"'ii di Torino 

Viu/eMallioli 25, 1-10125, 'forim~ llaly 

'Vi11 Manni/la, 12 (I Gioidli 2), 1--07016 Olbill (OT). Ualy 

Abstrad - Volvaridla acy,;tidii.1a. an Africa n spe<:ic, belonging to the V.gloio«phala­
rnmplex, i, firstly reponcd from Europe on thc basis of a rnllcc tion made in oor thcrn 
Sard inia.T11isspc<eie,i,ea,ilyr...,ogui zedby i1,,netliL11H•i2e,whiteowra ll colour, lorgt>, 

clJip,oidto ovoid basidi o,porc, andthclackofcystidiaofanyki nd . "!hc study includcs 
a descript ion, a photograph of frosh basid iome, and line drawings of n,lev~m mkro-

Kc )·won.ls - lJa,iJinmy,:ola,Agar.i<ak.,, laxo11omy,biodi,·c,.ity 

Introduction 

During a field mycological study of a grassy, an thropically disturbed, coastal site 
near Golfo Arand (northern Sardinia), basidiomes of a small , white Volwirie/111 
resembling the very common V.,1: /oioc~pliala (DC.) Boekhout & Enderle 19H6, 

were collected They grew on grJmimKcous debris al the cdi::e of an internal 
road of the Residence 'T Eucalyptus" in the La ,\farinella gulf. After a careful 
study of the macro- and microscopic fcatur~>s we concl uded that they were to 
be ascribed to V. 11eystidinta, a central-African species of the V. gloioceplwln­
compkx thus far known only from Zaire (I leinemann 1975, Pathak l 975). The 
aim of the paper is lo provide a full description of this rare and little known 
species. 

Materials and methods 

"[he des,:;ription of macro- and micros,:;opkal features is drawn fro m notes taken on fresh 
material. Micro!K:opical observations were made from material mounted in distilled 
water, Mclzer's reagent. and Congo red. Spore size ise.-.;presscd both as a range and mean 

" oorre,pond i11g outhor 
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value based on 30 randomly chosen spores. Author citations follow the JPN! Authors 
and Index Fungorum Authors of Fungal Names websites. l·krbarium abbreviations are 
according to Holmgren & Holmgren ( l 998). All examined material is housed at TO 

(Herbarium gener-ile dcl Dipartimento di Biologia Vegetale. Universitit degli Studi di 
Torino,ltaly). 

The new combinations were deposited in My,oBank 

Taxonomy 

Vo/variella a,ystidiata N.C. Pathak, Bull. Jard. Bot . Natl. lldg. 45: 195 (1975) 

f'T<iS.1·2 

P1 u;us 20- 30 mm broad, not very neshy, convex expanding to piano-convex, 
slightly (obtusely) umhonatc, glahrous, without patches from the univer.,al veil, 
slightlystid,')',but very soon dry and shiny, shor t-striate on the margin (up to 10 

mm), white, tinged yellowish near the centre and pale pink towards the margin. 
LAMELLAE close to moderately close, broad, ventrico;;c, free to rotundatc, pak 
pink then salmon-pink, with uneven edges. Snn: 30- 40 x 2- 3 mm, central. 
not solid, stuffed then hollow, suhequal or slightly enlarged downwards, hut 
nut really bulbous, glabruus, sericeuus, white, dry. Vulva saccale, bul narrow 
and shallow, sheathing only the stipe base, thin, white, non-lobed. CONTEXT 
moderately thick in the cent re of the pikus, thin towards the margin, soft, 
white, unchanging. Smell faint, raphanoid. Taste similar. SJ'OIHH'l\lNT salmon­
pink. 

BASID!OSPORES 10.5- 16.5 x 7.5- 10.5 flrll, on awragc 14.5 x 10 fllll , Q= 1.4- 1.6, 
pale pink, ovoid to ellipsoid, thick-walled, with several oil-drops. inamyloid, 
smooth, with a prominent apiculus (FIG. 2a). UAS IDIA 45-70 x 10- 13.5 fltll, 
2- 4-spored, clavatc (F1G. lb); s1erigmata up to l.5 flm long; sunHYMENIUM 
cellular. lfrMENOl'lfOR1' L TRAMA inverse ly bilateral, made up ofhyalinc, 1hin­
wa\kd, cylindrical hyphae. C111:1w- and l'LEUIWCYST IL>IA absent. PILEIPELLJS 
a cutis or variously twisted hyphae, up to 7.5 fltll wide, sligh tly gelatinized 
in the suprapellis (FIG. 2c). CLAMP-CONNECTIO NS absent everywhere. 
1)utOMH0PLEROUS HYPHAE not seen. 

l lAB ITAT. l;in.tly recorded from central Africa (Zaire) on dry fores t soil and 
dung; in Sardinia collected among graminaceous debris on sandy, grassy soil. 
not far from the sea. In autumn and winter. 

D1 snunu-r1 0 N. Known with certainly only rrom central Africa (Zaire) and 
Italy (Sardinia). l'rohahly al~o present elsewhere, hut possibly misidentified as 
V. gloioeeplwla f. spedorn, a very common agark, generally considered 
unworthy of study. 

MATHIAL STUDIED: ITALY: Sardinia , prov. Olbia ·Tcmpio !~, Golfo Ar~nci, loc. Golfo 
di Mar inc lla , io gr~ny, ,.. r,dy w il , ,m grarni nacwus d~bris {Poo.ea~). 2.Xl.2009, k11. A 
\r,,.,iniandM. \,0 nlu (TO! lG l973). 
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Fmu..~ l. VO/,,.,ridlaacystidiara. Ba,id iome,(TO HGl973). Scale bar - 20mm 

Discussion 

On describing VolFaridl<l acystidint11, Pathak (1975) provid t>d only a very 
short Latin diagnosis and presented no illustrations of either gross or micro­
anatomical fe atures. Shorll>· 1hercaftcr, Heinemann (1975) supplied a more 
dt:tailed d,:scrip tion uf the sp,:ck s in French, r,:gr<.'ltably bast.'"d only un lht.'" 
poorly preserved type collection. A colour plate of the species can be found in 
llcint>mann (1975: pl. XIV, fig . !). 

Doubtlessly, V. acysridiata belongs to the V. gloioceplwla complex based 
on i1s very large hasidiosporcs and slightly s1icky pileus surface, hut it is 
easily St.'"parakd from th,: while form of V. sfoioetq,h,1/il, viz. f. ~p"ciosa (F r. ) 
Contu 1998, by the complete lack of chcilo- and pleurocystidia. We carefully 
examined all four specimens in our colledion for the possible occurrence of 
even an occasional hymcnial sterile element, but we were not able to find any. 
V. ;:loioceplwla, by contrast, shows many large, vcrsiform, clavatc, ventricosc 
to subfusiform cystidia, on both face and edge of lamellae (Sh affer 1957 as 
"Voln1rie/laspedosa (Fr.) Sing.~;Orton 1974, 1986; Boekhout 1990; Boekhout & 
Enderle 1986). Another white species of the V.g loioaplwla complex, V. cookei 
Contu 1998. also shares an onl>· slightly sticky pileus surface and a white volva, 
bu1 it is readily distinguished by its conspicuouscystidia, which areclavate with 
a very long and thin appendage, and the smaller basirliosporcs (Contu 1998, 
2004). 

Other white, medium-sized species of Volmridla arc V. 1Ji1'C<1 "J:H . Li & 

Xiang-I.. Chen 2009 (Li et al. 2009), V. nrmseosa (see below), V.srrangrdara (see 
below), and V. prisi/la (Pers.) Singer 1951. I [owever, they are easily dis1inguished 
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l'!GUR E 2. Vofrari~l!a tlCy<li<liala. Micreos<:opic~J feature• (TO HGJ973). 
a . Ba,idio•pore<. b. fo,idi~. c.Pileipelli•.S.~lebar : 201un 

especially by the obvious, well-developed q•stidia and smaller basidiospores. 
The diminutive member.a of the genus also showing white tinges to the pile us 

arc even more easily separated by their smaller basidiospores and o.:currcn.:c 
of .:ystidia (Shaffer 1957; Orton l 974, 1986; Heinemann 1978; Boekhout 1986, 
1990;1.loekhout& Enderle 1986). 

New combinations in Volvari~l/a Speg. 

Volvariclla na11scosa (Romagn.) Vizzini & Contu, co mb. nov. 

MYcoBA1<KMB515695 

BASIO~YM: Vo/,..,.rUl """sro"' l\omagn .. Rev. Mycol. (Pari$) 2: ",13 (l",137). 

' lhis very rare species has been rc.:cntlycollcded in Slovenia (mat. in herb. priv. 
M. Contu). It is distinguished by the mainly fusiform .:ystidia and a spore si1...c 
bigger than tha t of V. p11si//<1; o1hcrwise it is very similar in habit. 

Volvariclla strm1g11/ata (Romagn.) Vizzini & Conlu. comb. n ov. 

llAsro."vM : l'o/varia.<1nrngr,/araRomagn .. Hull. tr imesl. 
Soc.M)'wl.Fr.94(4):371(1979, " l978"). 
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Moser (2001) puhlished a recent Aust rian record or this rather uncomm on 
agark with a .;o]our photograph depicting fresh basiJiomes. M.C. had lhe 
chance to study an Italian collection made by Ledo Se11i (fragm. in herb. priv. 
M. Contu) that agrees perfectly wi th the protologue (Romagnesi 1979). 
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Abstract - four new s~cies ot'thc l'ymuc.,,ara,;:,wc, Afcuria '"°""'K""'"• Ciiei/y..,e11ia 
sine,,.i,,Otideal,;c.olor,andScutdli,,iascto,iop,;,,arcdcscribcdandillu;1ratcd. flna mc 
changcisrcquircdfortheprc,iouslypublishedPnlvin11la1,:.11dwuc11,i,.Psilopczia 
numm,./ariali., and .~ma,J,,_,a vcnuci.,pora al'<! rcported fr,r lhe tin t 1in1e from China. 
Comments arc made on nine 01hcr prc,fously recorded rnxa. Ch,-ilyme"ia vitelli11a, 
H"rnaria umi· immers,z, l,,mprospora /uwma,ti~ma, L. wisco,r,i,im,is, Otidm ahicthm, 
P.i!opeciaJ,:/igata,Pr,lvi1mlala,1eruhn,, T,id,opl,a,:.,1,,,1/ata,andT.p . ..:,uk>g~a,fo,all 

of which •hould be excluded from the Chinese fungu• Horn 

Key word, - Aleuria, Chei/ym,,tJia, Olidet1, S.utdlinia, new Chin•se record,, 

Introduction 

Early records of the pyronemataceous fungi from China date from Teng's first 
report on discomycetes (Teng 193'1), in which 5 species of the genera Pyronema 
Carus, Prilvimdo Boud. [as Psilopezi11 Berk.], 5wte/li,ri11 (Cooke) Lambotte 
[as "Patella WeberM], and C!Jeilymenia Boud. [as Patella] were recorded. 
Species of L11mprospor11 De Not., Me/asliw Boud. and Splrllerosporelfo (Svrcek) 
Svrtck & KubiCka [as «splwerospom Sacc."I were la ter added, and a total of 
12 species were known from the country five years later (Teng 1939). 'l'eng's 
major contrihution to tai,;onomy of the group was summari1.cd in the eminent 
work "Fungi of China" (Teng 1963, 1996), where 25 taxa bdonging lo 11 gcncr.i 
were included with diagnostic features, hahit, and the known distribution in 
the country fo r each species, and in which taxa of Aleuria Fuckel, Geopora 
I larkn. [as "Sepulfrlfi(I (Cooke) Lambo1te"]. Geopyxis (Pers.) Sacc., and 01ide11 

(Pers.) Bonord. were further recognized. Information about Pyronemaft,ceae in 
China was updated in ~Sylloge Fungorum SinicorumM (Tai 1979), induding4U 
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species of 14 genera with rela1ed references, dist ribution, and habit. Beginning 
in the 1980's, studies on this fungal group have fl ourished. Regional tloras and 
detailed treatments of some genera in this family have been published more 
recently, significantly extending our knowledge of species diversity in China 
(Wang & Zang 1983; Korf & Zhuang 1984 , 1985, 1987; Liu & Cao 1987; Zhuang 
& Korf 1989; Cao et al. 1990a,b; Zhang 1990; Liu 199 1; Zhuang 1991, 2001, 
2005, 2006, 2009; Liu & Peng 1996; Zang 1996; Wang 1998; Zhuang & Wang 
1998a,h; Yu ct al. 2000; Wang & Pei 200 1; Zhuang & Yang 2008). Meanwhile, 
elforls are um.Lcrway lo publish a volume on Pyro111<m,l/ace(it< as part of the 
l'LORA FuN<;ORUM .SrNICORUM. Taxonomic and nomenclatural problems have 
been encountered and solved, and progress has been achieved. II.fore than 120 
taxa belonging 35 genera arc recorded thus far. In this study, four species in 
Afeuria, Clieifymenill, Otidea and Scuteffinia are described as new to science, 
attention is called to the requirement for the name change of a previously 
published taxon, two species are reported for the firs t time from China, and 
comments arc made 0 11 nine previously re..:orded taxa that should be exduded 
from thcC.hinesefungusflora. 

Material and methods 

Historical specimens of the pyronemataceous fungi from China on deposit 
in the ~·lycological Herbarium, Chinese Academy of Sciences (H~IAS) and 
I lerbarium ofCryptogams, Kunming lnstitu1e of llotany, Chinese Academy of 
Sciences (H KAS) were re-examined. Recent collections of the family mad,: in 
1988-2009 from various areas ofC.hina were also identified. Apothccia were 
rehydrated and sectioned on a freezing microtome (YD- 1508A, Yidi Medical 
Instrument Co., )inhua, China) at a thickness of 20- 25 µm. Measurements 
were taken from sections mounted in cotton blue-lactophcnol solution and 
from squash mounts in the same medium. For SEM study of the spore surface 
morphology, a piece of hymcnium was cut and attached directly lo a stuh. 
1l1e materials were waled with gold-palladium and observed wilh SEM (FE! 
Quanta 200). Photographs were taken with a digital camera (Canon GS, Tokyo, 
Japan) connected to a Zeiss Axioskop 2 plus microscope. 

Results and discussion 

New species 

Aleuria mcdogcnsis W.Y. Zlrnang, sp. nov. F!Gs. lA- B,3A, 5A 

MYcoBAl<KMB;,6;,; 

Apotl1<'<ii, ;., ,i"itat~ 7- 20 mm diam~ asci, /-, 230-167" 11- IJ 11m; a.,,:osporis 
ellip,oidei,velah/011;:o·el!ipwidci,, 15-18(-19)• 7.~9i,m,,.,p.,,ficiehemi,p/"'erice 
l~h<rc11/a1,,. Q,7- 1. 81,mdiam. 
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lloLOTYl'E: CHl~A. Tibet MeJog.on Ju1l and soil , 20 Aug 1982, X.L. Mao 135. HMAS 
53470(pwviouslyfil...JasMela,1i:<,c/,ataij 

l'.TvM01.or,v:Referringtothcplacewhcn:1hcfunguswasfirs1rollc,:1cd. 

Dried aputhccia discui<l, s,:ssilc, 7-20 mm diamcl...r, hymcnium surfac,: 
orange-brown to brown, receptacle surface concolorous, nearly smooth; 
short cell protrusions arising from the outermost cells of the ectal cxcipulum, 
subcylindrical, hyaline, smooth-walled, \'cry short, 15-50 µm long and 
5-7.5 µm wide; cctal cxcipulum of 1ex1ura angularis, 30-50 !,Im thick, cells 
isudiamctric ur subdlipsuid, hyalin,:, thin-walkd, 8-31 x 7-24 µm ur 9-20 
µm diameter; medullary excipulum of textura intricata, 280-520 µm thick or 
thicker, hyphae hyaline, thin-walled, 2--4 µm wide; subhymenium ca 20 µm 
thick; hymenium 260-280 µm thick; asci operculatc, 8-sporcd, sub9•lindrical, 
/- in Melzer\ reagent with or withou1 KOH pretreatment, 230-267 x I l-13 
µm; ascospores ellipsoid to oblong-ellipsoid, hyaline, unicellular, with separate 
warts on surface, cguttulate, uniseriate, 15-18(-19) x 7.5-9 µm,sp orc markings 
hemispherical, solitary, occasionally 2-3 intcr~onncctcd, densely distributed, 
0.7- 1.8 µm wide and 0.5- 0.8(- l) µm high; paraphyscs filiform, very slightly 
enlarged at apex, 3-5 !,Im wide at apex, 2 µm wide below. 

Nons: Among the known species of Aleuriri (Rifai 1968, 'Thind & Waraitch 
1971, Moravec 1972, 1994; Reid ct al. 1981, 1 liiffner 1993),A. 11!.ctipus (Spooner) 
\V.Y. Zhuang & KorCis the most similar to Aleuri11 medogtmsis in width of asci 
and si1.c of ascospores as well as presence of separate warts on the spore surface. 
A. tectipus dilfcn; in paler apotheda which arc mu~h smaller (up to 6.5 mm 
diam. when fresh), with shorter asci (160-1 80 x 11 - 13 !Jm), and uni- to bi­
guttulate ascospores with much larger spore ornamentations (3-4 !Jffi diam. 
and l.5-3 µm high) (Reid et al. 1981). Mefostiza bo11dieri (H6hn.) Le Gal is 
somewhat similar to A. medogemiI in ascospore length and the warted spore 
surface, but it differs significantly in the brownish and longer hairs (70-250 
x 9- 16 µm), wider ascosporcs [(15- )16.5- 19.5(- 21) x 9.2-12.5(- 15) µml, 
spore markings connected by fine crests and larger hemisph erical markings 
(1.5-3(-4.5) µm diam. ), and much smaller apothecia onlr 3-7 mm diam. 
whenfrcsh(Moravec 1994) . 

Cl,ci/y111c11iasi11cnsisW.Y. Zhuang,sp.nov. Fms. JC-E, 38, SB, 6A 
MYcollANKMll;16;16 

Ap01/1<,cii, diswidcis, /,.'i - 4 mm di,,m., laymmii> lutci, vd p111/idc pcr5fri.,oj/avis, 
m:ep/,.,;;11/isl,irrnti,;a,;cis/-,l67-216x/Q-/2.51,m;asrosporisellipwidei,,"!<."tl"lati,, 
/.l-/6.'i•f!-1().51,m 

IIOLOT YPE: CHINA. Sichuan. 0docheng. 3900 m, on ~"i k dung. 4 Jul 1\198. "L Wang 34, 
HMAS 75942 (previously fileJ a, Cl,.-ilymmia ~opri>1aria) 

fa·vMoLo<n·:Rt,forringtoth~ruuntrywherethefunguswa.firstcolk"Cted. 
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Fu,. l. MorphoJogr of,!/~,,.;,. ,,,.,,l,'8~",;' and r.l,~i/y....,,.;,. .,i11~mi,. A- 11. Al~,.,;,, me,/,'l;"'"'i' 
(HMAS 53470). A. Anatomy of apothc.:ium. IJ. Strnclurc of 8J'Olhecium al margin . 
C-E. Ch,,i/ymn,i~ ,it,e,i,is (HMAS 188412). C. Ana1on1J· of apothedum. D. Structure of ect~J 
excipulum.F..Porlionofhyinenium. 

Apothecia discoid, sessi le, 1.5-1 mm in diameter, hymenium surface ornngc­
ydlow to light pinkish yellow, receptacle lighter than hymenium, surface 
wvercd with sctae arising from inner cells of excipulum, brown to light brown, 
with 1- 2 rootlets at base, mostly with 1- 9 septa, 180- 500 x 18- 33, walls 2- 5 
µm thick; cctal cxcipulum of1extura angul aris, 50-165 µm thick, cells ncarlr 
isodiametric, walls of oulermosl cells somewhat brownish and of inner ones 
suhhyali nc, 23-5 1 x 12-30 µm or 13-55 µm diameter ifisodiametric; mcdullary 
excipulum of tcxtura intricata, 38-115 µm thick, hyphae hyaline, thin-walled, 
2.5- 9 µm wide: subhymcnium not dearly distinguishable, 0- 20 µm thick: 
hymenium 185- 203 µm thick; asci opcrculate, 8-spored, subcylindrical, J- in 
Mclzer's r<.'agcnt with or without KOH pretreatment, 167-216 x 10-12.5 µm: 
ascosporcs rectangular-ellipsoid, hmadly ellipsoid to ellipsoid, with end~ blunt, 
cguttulatc, with contents refractive, sometimes with a de lfary bubble, surface 
very minutely granulate, 11- 16.5 x 8- I0.5 µm; paraphyses filiform, slightl>• 
wider at apex, J.5-4.5 µm wide at apex and 2 µm wide below. 
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Pt.RATYr[ ~: CHINA. Qinghai, LeJu, 2800 ni on cow dung, l l Aug 2004. W. Y. Zhuang & 
C. Y. liu 5259, HMAS 188<112: Qinghai, Dalong, all. 3000 m.on oowdung. 17 Aug 2004. 
W.Y.Zhuang5388-l.HMAS188·1l3. 

NOTES: Among the known species of C/ieilymeni,i (Moravec2005), C. wpri1rnriu 
(Cooke) Boud. resembles the new species in length of as,osporcs, length 
of as,i, and color of hymenium, but it produces somewhat larger apothecia 
[(2-)3-7(-10) mm diam.], mu,h longer hairs (150-800(-1050) x 15-35(-15) 
µm],and ahasc1hat ishifurcatcor(usually) multifurcate rather than having 
1-2 rootlcls. [l also has wider asd ( 135-23 x 12-15 µm), narrower ascuspores 
[(12.5- )13.5- 17(- 19) x (6.8- )7.5- 9.2(-1 0.8) µml, densely distributed spore 
ornamentations, and obviously enlarged paraphysis apices (4.5-7.5(-9) 1,1m 
wide) . 

C!ieilymenia de1misii ). Moravec is somewhat similar to C. .<i11ensi., in siu 
of apothecia, shape of ascospores, and size of sclae, but differs in having much 
wider asd (170- 240 x (13.5- )15- 18 µm ), larger spores [(14.5- )15.5- 19.5(- 21) 
x (8-)9.5-12.2(-13.5) 1,1m] with higher and denser spore ornamentations, as 
well as wider parophyses ofa different shape and 6-10(-12) 1,1m wide at apex 
(Moravec 2005). ·Jhe ascospore surface morphology (SEM) of C/1eilymmia 
sineusi~ is also si milar to that of C. maj;uipilu ). Mor.1vec, but lhe two species 
differ significantly in many other aspects (Morave, 2005). 

Otidca bicolor W. Y. Zhuang & Zhu L Yang, sp. n ov. F1GS.2A-C,4,5C 
Mrcollt.1<KMlls16;17 

Apo1h,di< cupu!mi.<, fi«ilil,u.<, br~vi<1ipi1mi<, 1,ymn,ii, le:vi,.,.,. a"ra111iad, ve! 
'"'"/'l"':u/i, /.,,,;,.,, vi"/,...,;,./,..,.,,,,.,;,; .,,,.;, J-, /./0-181 ~ .9-/0.5 1,m; 
.-11,p,oideis, l,;g,.11u{ati,, 10-11 ~ 5.5--i;I'"'· 

Ho LO TYPE: CI-IINA. Yunnan, Kunming, 1-lcilongtan Park, on the ground among fallen 
oonifcr lll.'edlc,inmi.wdconifor andbroa.dlcaflrc'ef<.>rcsl.16Aul'(2008,Z.l.Yanl'(5l56. 
IIK AS5445J hololype;llMASl8841S(i,ot}1'e) 

ETYMOLO<:w:Rcfcrring 1osigniflcantcolord1ffcrcnccbctwccnhymcmumandrcccptadc 
surfa«' 

Apothecia deep-cupulate with a split down to the base, short-st ipitate, truncate, 
10-22 mm wide when dry, hymenium surface light dirty orange to beige when 
fresh, receptacle surface light vinaceous brown or brown with a purplish tint 
when fresh, nearly smoo1 h to minute ly granulate; ectal excipulum of texture 
angulari;; mixed with tex tur.1 globulosa, with small pustules on the surface and 
a few very short hyphal protrusions, 35-60 1,1m thick (excluding pustules), ,ells 
angular to subglobose, subhyalinc, thin-walled, 8-23 µm diameter or 15-23 x 
10-18 µm, pustules 20-60 1,1m high, cells in pustules commonly isodiametric, 
8-18 1,1m diameter; medullary cxcipulum of tcxtura intricata, 300-1100 1,1m 
thick, hyphac hyalinc, thin-walled, 3.5-12.5 µm wide; subh)·menium not cl earl)• 
distinguishable; hymenium 150-1601,1m thick; asci sub,rlindrical, operculate, 
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Fm.2.MorphologyotO/ida,birolorand.fo,r~lfo,ia.<dosiO(>-<i<.A-C.Otideal>ico/or(IIKASS44SJ). 

A. Anatomyofapothcrium near margin. B. Structure of cxcipulum. C. Asd and paraphysis opiccs. 
D- F. Scu1el{inia tela<iapsi< (HMAS 76074). D. Anatomy ofapothecium. E. Structure of exdpulum 
EAsciandparaphi·oe,;. 

8-spored. J- in Mdzcr's reagent with or without KOH pretreatment, 140-182 x 
9-l0.5µm;ascosporcsellipsoid,smooth-walled,hyaline,unice\1ular,higuttula tc, 
uniseriate, 10- 12 x 5.5-6 µm; paraphys~-s filiform, curved or .;;ircinatc at apex, 
septate, 2.5- 3.5 µm wide at apex, 1.8- 2.5 µm below. 

Nones: ·ntis species is d1ar.icterizcd by the wmbinalion of dccp-cupulale 
apotheda with a split down to the base, significant color difference between 
the light dirty orange to beige hymenium surface and light vinaccous brown 
receptacle surface, wh ich looks minutdygr.inulatc,and smooth-walled. 10-12 
x 5.5- 6 µmascosporcs. 

Among the known spe'-'ies of the genus, 01ide11 sineusis J.Z. Cao & L. Fan 
is possibly the closest and most similar species to 0. birolor. Both species 
show significant color contrast between the surface of the hymenium and of 
the receptacle and the si,..c of asci and of aswsporcs arc similar; they differ 
in apothecial color and shape and excipular structure. "The former has broad­
spathu\atc apothecia with a maize yellow disc and amber brown receptacle 
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F1G. 3. SEM of asoospore 6urface morpholop;y. A. Ale,. rin m,edoj;.e111.'is, from HMAS 53470 

B. CIJ«ilym<r1iu,i11~mi,,fmm HM'°'S IAA-412 . C-D.Srnrdli"i" -"'1",i"/"i."s fmm HMAS76074 

surface in fresh condition, cells of pustules commonly elongate and arranged in 
.:hains like those of I ldve/l,i spedes with a villose re.:eptade surfa.:e, and wider 
paraph>•scs(Caoctal. l990a). 

When apothecial shape and color cont rast between disc and receptacle 
surface arc considered, Otidea gnmdis (Pers.) Rehm is also similar, but difTc:rs 
obvious])' in the yellow hymenium and gra)~sh brown to yellowish gray 
rc.:cptade, as.:ospores that arc elongate-ellipsoid to fuso id-cllipsoid, 14-17 x 

6- 7 µm, and have irregular crests on the spore surface (Boudier 1905- 1911, 
Kanouse 1949, Liu & Zhuang 2006). Otideo ywmmi.msis (B. Li u & J.Z. Cao) 
\V.Y. Zhuang & C.Y. Liu has a similar disc color, but po~esses a spathulat.­
apothccium with a long, tough, warm brown stalk and a brown to grayish brown 
rc.:cptade surface lacking any purplish tint and larger ascospores 16.5-20 x 

7.6- 10 µm with spine-like ornamentations (Liu & Cao 1987, Liu & Zhuang 
2006). 
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l'I<:;, 4. Apothccia ofUtide,, b,coloron n~lural ,; u~ \ratc , from HKAS 54453 

ScutclliniasctosiopsisW.Y.Zhuang,sp.nov. F1Gs.2D-F.3C-D.5D,6B 
MrcoDA1<KMD516;18 

t1po1hocii,discoidei3.sc,si/ibu,., J - 5 mmi11diam .. l,yme11iisvir.:llini:<,r,,upta,;u/ishirsu1i,; 

pili u1osi,., bnmnl'is, 55-820 ~ 11 - 15 I'm; as.:is !-, 218---17'1 " 10--11.7 11m; au:ospori, 

dli/"";,1,c;_.., 1(- 2)-g .. u .. fori,., (13-)/,1-/7.5~ 7 .. i----9.5(- 10) 1,,,, 

Uol.<'.Yl'VPF.: CHINA. Beijing. l)ongling Mountains. on rotten wood, 4 Sept 1999. Z. 
\\'an£3l0.I-IMAS76074(previouslyfiledas0,t ilymeniasp.). 

En·..,ow,;,·:Ro:ferringlolhcsimilarspocc 1urfact:111orphologyt0Srn1elli,.ia,ero,a. 

Apothccia discoid, sessile, 3- 5 mm in diameter, margin thin and distinct, 
hymenium surface egg-yellow when fresh and dirty orange to brown when dry, 
receptacle surCace cov.-red by brown sctae arising from inner cells or excipulum 
or from hrown and thick-walled outer cells, with 0- 1-2(-3) rootlets, hrown, 
2- to multi-septate, mostly 55-820 µm long, l l-25 µm wide, walls 2-4.5 
µm thick, with very short and light brown hairs with a blunt apex that arc 
scattered at the apothecial base; ectal excipulum of textura angularis, 60-75 
µm thick, cells ansular to subglobose. subhyalinc to light brown, 10-25 µm 
diameter or 18- 38 x 9-33 µm, walls 1-1.3 µm thick; medullary excipulum of 
tcxturaintri.:ata, 50-lOO µm thick, hyphae subhyJlinc, thin-walled, 2.5-7.5 µm 
wide; subhymenium not distinguishable; hymenium 240- 255 µm thick; asci 
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A B c D 
FrG.5.A5co,por~morpholof:(y, 

A. ,1/e,.ria m,:J"l,."'"·'i, , fmn1 1 IMAS .53,470. Jl. C!.,i/ymrnia .,iu~mi,, fmn, l [MAS 1884 12 

C. Oti<ka l,i,o/or, from HK,\S 5"453. D. S,:uhi/mia se/O>Wf>s,s, from I-IMAS ?t,074, 

Scalebar - JOµ m 

subcylindrical, operculatc, 8-spored, J- in Melzcr's reagent with or without 
KOH pretreatment, 21 8-274 )< 10- 12.7 µm; ascosporcs ellipsoid, surface 
nearly smooth, hyalinc, unicellular, with 1-2 guttulcs, uniscriatc, (13-) 14-17.5 
x 7.5-9.5(-10) µm; paraphyst:s fi liform, v,:ry slightly cnlarg<:J at apex, 2.5-3.8 
µm wide at opcx, 2 µm wide below. 

NOTES: Among laxa ufSwtd/i,rfo possessing nearly smuulh -wallc<l ascuspurcs 
under the light microscope. S. sctost1 (Nees) Kuntzc and S. setosissim<1 Le Gal 
(Schumacher 1990) an: similar to S. sdosiopsis. Scutd/i,r ia scrosa differs from 
the new species in smaller apothecia ( 1-2.5 mm diam.) with reddish to red 
hrown hym enium, longer and wider hairs (450-880 x 15- 30 l,lffi ), larger ectal 
excipularcells (20-60 firll diam.), and larger aswspores ( 17.8-20.6 x 10.2-12.4 
µm). Srnte/li11i11 setosissim,1 is characterized by a hymenium surface that is 
ochraccous white when dry, longer and wider setae (450-1250 x 25-35 µm) , 
wider asci (195-210 x 12.8-16.5 fiill), much larger ascospores (17.8-23.5 x 
9.8-1 3.2 µm), and enlarged paraphysis apices 6-10 µm wide. The new species 
is characterized by the combination of yellow hymcnium, narrow hairs 11-25 
µm wide, and nearly smooth-walled ascosporcs (13-)14-17.5 x 7.5-9.5(-10) 
flill, which make it distinctive in the genus. 
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A 

l'1G.6.Hoi rmorphology. 
A. Ch~ilyme11iu ,;.,e., , i,, from HM AS 188412. B. S<:111~11;.,;,, ><"lo<i'1>$i0<, from HMAS 76074 

Sc~kbars:A • S0 1un.H • 2011m. 

Name change for a previously published taxon 

/>11lvimdaguiz/1011e11sis M.H. Liu, Acta Mycol. Sinica 10: l!l7, 199 1. 
- l'ulvinula glob if era (llerk. & M.A. Curtis) L~ Gak 

Prodr.MoreMyool.Madagascu4: 94,1953 

S•EC1MF,NijJCA Ml :<~n:Cl ll NA.C.ui,.hou, Suiyang,alt.14SO n, , on.<:rndy soil inhrnadleaf 

forcsl. JI Aug 1987, M. H. Liu 10 17(holotypc ofl',./vfo,./agr.dwr,c""' )' HM,\S97546 
(iSOl)'pe), 

Orn~R SPECIMENS BKAM l:<EP: Cl-J INA, Yunnan , Ji zushan. on the ground. 12 Sept 19311, 
H. S. Yoo. HMAS 17 131 (p,..,,,iously filed•• Lampro,pora wi,romiMmi,); Yunnan , 

Kunming. o n lhe ground , 13 Ckt 1938, C. C. Cheo, HM AS 17132 (pr~,-iously filed a, 
lampro,por.,wiscm15incmi,):llciJing.Qing huayuan ,on theground. L. Shi. May 1935, 
HMAS 17133 (previously filed a,Lamprospomsp.) 

Non:s: Re-examination of the holotrpe of />11/vi,mfo g1dzl1011e11sis (LM H l O 17) 
and crmsultation of the original descripti on of the fungus (Liu 1991) indicate 
that il is identical lo P.glvbif,mi as described by Rifai (1 968). ·nie lallcr name 
hasthepriorityandisthecorrectnameforthe fun!,'US. 

New records for China 

P$ilopczia m111111111larialis Pfister & Cand .• Mycolaxon 13: 367, J98L 

SPECIME.'<S EXA>mam: C I-II NA . China, Hubei, Wufeng County, lfouhe Natu re Reser,-.,, 

ah. 800 111 ,on rolknba rk, 12 S.,pt 2004, W. Y. Zhu~ng& C. Y. Liu 5528, 5530 , 553 1, 
HMAS l73269, l73270,17327 1. 
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Smardaea verrncispora (Donadini & Monier) Benkert. ,'.cit. Myknl. 71: 148, 2005. 

SPECIME.'i EXAMISED: CHINA. China . Yunnan. Kunming. Xishan, on the ground, 14 Jul 
1938,C. C.Choo, HMAS 17131 (pwviouslyfilcd aslamprospora,p.) 

Previously recorded species that should be e)(duded from the Chinese fungus 

flora 

Cl,ei/ym,mi.1 1,itel/im1 (Pers.) Dennis, Bri tish Cup-fongi and Their Allicsp. 27, 1960. 

CttlNESl! Kl!GO l\l>: Zhuang, Fungi of Northwestern China, p. 104, 2005. 

NOTF.S: The Chinese record or Clidlymenia vitelli1111 was based on a single 
wllection (HMAS 83254) from northwestern China labelled as C. vitelli,m 
on deposit in the h lycological Herbarium, Institute of Microbiology, Chinese 
Academy of Sciences (Zhuang 2005). Re-examination of the material reveals 
that it possesses all the features of the genus Triclwri,rri Eckblad (Yang & Korf 
1985), such a.~ apnthecia cupulate, s.:mi-immersed in soil, broadly attached to 
substrate, hairs arising from surface .;;ells of ectal excipulum and not rooting 

at base, an<l 8 ascospores almost completely filling the ascus. lhe previous 
Chinese record of C. vite/li,111 is based on a misidentification. 

H11mllria .<emi-immers11 (I'. Karst.) Sacc .. Syll. !'un g. 8: ]43. 1889 . 

• s.,pultari.dl,,.s.,.,,;. ;,,uuer.<,,(P. Kan1.)Ku1orgao,I.ic1u vru 

Gryb<ii(Vil ni us)3(5):188.2000.nom.provi•. 

CUINESE RECO RD: Tai. Syllogc Fungornm Sinicornm, p. 159, 1979 

NoTES: "Jhc true I lum11ri11 semi-immersa is no longer considered to be a member 
of Num11rid Fuckel in the current sense (Korf 1973) and has been transferred 
provisi onally to a new genus .'ieJ>ulrarielfo Kutorga nom. pmvis. (Kutorga 
2000). Dr. E. Kulurga kindly proviJc<l the following information based un his 
examination of the type material of this fungus: this species is atfiliate<l with 
a Peziw (Leucoscyplw) species or related fungi and its ascospores are (1-)2-
guttulate (Kutorga pers corn mun). 

The Chinese record of H11m11rid semi- immersa was based on the collections so 
labelled and deposited in J !MAS (Tai 1979). Re-examinations of all specimens 
filed under this name (HMAS 12163. 17269, 33723) show that they belong to 
th e genera Genpom and Clieilymenia. The previous record of H. semi-immersd 
isbasc<lonmisidcntilications. 

l(lmprospor.1 lwemmtigm,1 (1-ledw.) Sea,·cr, .\1ycologia 6: 17, 191,1 

Cmi-BSl!Kl!COR1>:Teng,FungiofChina,p. 287, 1963. 

NOTF.s: ·The taxonomic viewpoint on !'11/1,inu/(1 hy Pfister (1976) is followed 
here, and Pu/11it111/a llllemastigma is treated as a 110men .;;onfusum. 
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Teng (1963) and Tai (1979) obviously accepted the species concept of 
Lr4mpru~J!urn lmcmmligm11 by Seaver ( 1928), who treated Lampru~J!urn in a 
very broad sense. Judging from the description o( "L /racmatostigma" from 
Gansu Province by Teng ( 1963, 1996), the fungus possesses all the features of 
Pdvimda Boud. Re-examination of the only material on deposit in HMAS filed 
under "Lmnprospora li11em(1/ostigma" (HMAS 08974 colk·ctcd and identified 
by S.C. Teng) indicates lhat the correct name for lhe fungus is P11lvi1111la 
carbonaria (Fuckcl) Boud., which is recorded here for the first time from the 
mainlandofChina. 

Lmnpru,110m wisconsinemis Sca,·cr, North American Cup-fungi (Opercnlates) p. 69, 
1928 

CltlNESI'. RECORD: Tai , Sylloge Fungorum Sinicorum p. 181, 1979 

Non;s: Lamprospora wiscomillcmis was treated as a synonym of Pdvi1111/a 
laefembra br l'fis1cr (1976). Tai's report or I .. wi.sco11.<i11en.<i.< was based on 1wo 
spedmensdepositcd in HMAS (HMAS 17131, 17132) from Yunnan Province. 
Re-examinations of these collections indicate that the correct name for the 
fungus is Pu/vi1111foglobifm1 (Rifai 1968). 

Paiu1 abiefi,ra Pers., Nc<1es Mag. Bot. I : l 13, 1794, senst1 Sca,·cr, North American 

Cup-fungi(Operculates)p. 228, 1928. 
mOtideaabieti"a(l'<>rs.)Fuckel,lahrb.l\asoauischen\'el'l'illsNalurk. 

23- 21:330, l870,sen,uKanouse,Mycologia·ll:1">7S,l'M9. 

CIHNESE RECORDS: Teng, fongi of China p. 291, 1963. Tai , Syllogc fongornrn 
Sinicornm p. 262, 1979. Wang & z .. ng. Fungi ofXil~ng p. 25, 1983. 

NOTES: For a long time, this name was commonly applied to a species of 
Otidea (Kanouse 1919). As indicated by Nannfcldt ( 1966) based on his study of 
authentic material or Peziza ,1bictina, it is not a member o( Otidea but a rough­
spored memher or Pr.ziza Dill. ex Fr. 

Teng (1963, 1996) reported ~Paiz,, obit<limi" from Gansu Province as 
fruitbodies regular to irregular-cupulate, light brown, with a coarse and short 
stalk, ascospores ellipsoid containing a single large guttule, paraphyses enlarged 
at the apex. These characters do not fit the genus Otidet1. Re-examination of the 
only ~pccimen filed under P. ahir.ri,,a from Gansu and identified hy S.C. Teng 
(HMAS 30799) indicates that lhough lht: morphology of the fungus is i,kntical 
with Ten g's description of~ Peziw ahie/ill(l' it is not a />eziw judging from the J­
asci in Mclzer's reagent. Jts gross morphology is like those members of J /e/1,ella 
with cupulate fruitbodies, and its ascospores also resemble those o( Hefrella 
species, th ough the excipular structure seems to he different from Nclvclla. 

The Chinne record of"Paiz,1 obidimi" by Tai ( 1979) is based 011 collections 
from Hcilon~iang, Shanxi and Inner Mongolia on deposi t in HMAS (H,\1AS 
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33642, 33848, 39243) and Tcng'sprcvious repor1 (Teng 1963). Re-examinations 
of lhe abuvc three spc.::imcns show lhal they arc nul Otideu sped cs; rather one 
is Ur,w/a craterirml (S.::hwcin.) Fr. and two arc true PeziZll spcdcs with warts 
and .:rests on the as.::osporcs. 'lhc two Peziza specimens were examined and 
annotated in 1995 by D.H. Pfister as "Pezizf.l sp., not/>. abieti11a~ for 33848 and 
"Peziu,sp." for 3921\3. Ac.::ording to the ascosporcsi1..c ofboth Peziza collections 
from China, they are neither Otid1m 11bie1im, asdrcumsuibed by 1:uckcl (1870), 
nor Otidea abierina scnsu Kanousc (1949), nor c\'cn PeziZt1 (jbieri,w scnsu 
Saccardo (1889)."Peziza a/Jieli1111" was also reported from Bomi, Tibet (Xizang) 
based a single collection deposited in HK.AS (HKAS 5858) (Wang & Zang 
19!G). Re-examination of the collection indicates that its gross morphology 
and ascospore size do not fit the concept of 0 . r1bietitrn scnsu Kanouse, but 
rather that of 0. ,dutacea (Pers.) Massee \'ar. alutacea (Kanousc 1949). 

Psilopczfo deligatll (Peck) Scovcr, North Amcrkan Cup-fungi (Op<:milatcs) p. 107. 

1928 

CmNliSll Rl!CORD: Wang & Pei, Mycotaxon 79: 31], 200 I. 

Nons: Psilopezia deligaM was reported from Dongling Mountains, Beijing 
(Wang& Pei 2001) based on a single collection (HMAS 74678). Re-examination 
of the fungus re\'eals that it represents P. d(ib"emis W.Y. Zhuang (Zhuang 1997). 
1'.<ilopezfo deligllta dilkrs from the Chinese material in smaller fruithodics, 
larger ascospores, and narrower asci (Pfister 1973). 

Prdvimdr1 laeterubr11 (Rehm) Pfis1cr, Occ. Pap. Fa1fo"· Heib. Crypt. Bot. 9: 11 (1976) 

Ciui.:BSl!Rl!CORD:\\'ang&l'ci,Mycotaxon79:311,200l. 

Norns: \.\'ang & Pei (2001) reported this species from China based on 
collections from Dangling Mountains, Beijing on deposit in I !MAS. Both 
spedmens under this name from Dongling Mountains identified by Z. Wang 
(HMAS 75887, 76048) were re-examined. My observations indicate that thcr 
arc not P. l,wterubra but P. mi/ti,1,i (Berk.) Rifai as evidenced by presence of the 
short hair-like hyphae about 2.5 µm diameter covering the receptacle surface 
(Rifai 1968). 

Tridwplwea bullata Kanousc,Mycologia50: 131, 1958. 

ClllNl!Sll Rl!CORD: Wang & Pei, Mycotaxon 79: 312, 200(. 

Non,:s: Trichopl111eo bulfow was recorded from Dongling Mountains, Beijing 
(Wang& Pei 2001) hasedon a single collection (HMAS 74650). Re-examination 
of the fungus indicates that its hair base is never swollen to 30-35 µm in 
diameter as is .::han:icteristic of T. b11/lata (Kanousc 1958) and it fits well within 
the scope ofT. woollwpei11 (Cooke & \V, Phillips) Arnould. 
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Triclwplu1,m p.<cudogregarfo (ll.ick) l\nml., I hstnirc ct Clas.,ificatinn des 
Discomyce!csd'Europcp. 60,1907. 

CmNl!SI! Rl!CORD: Zhuang. Myrntaxon 79: 3i8, 200 1 

Non;s: Tric/wplwea pseudogregaria was recorded from China based on a single 

collection (HMAS 72821) on deposit in Hil.·f AS and so lahclcd (Zhuang 2001). 

Re-examination of the specimen shows lhal T . .!ireg11ri11 (Rehm) Boud. is lhc 

correctnameforthefungus. 
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Abstra<:1 - A ncwspecicsof&utd/i..,a disoovcrcdin)cju.Korca,Sw!dl111iaj~Juemis, 

is for ma lly introduced. A comb ination of morphological ch~ ractcristks and seq uence 
ana lrisoftlw partial I.SU ,D NA .i.,mon,r ra1 cs 1hal thefungu< rcpre.<ent,a <p,,cics 
d istinct from all othcr , ubglobo,cto globo,c-,pored &uldlima,f'<'Cics. 

KcyworJs -~culeolale-re!icul ale, [cjulsland, Joi l-inh abi!ing,subgloboseaocospore,; 

Introduction 

'!he .:osmopolitan genus Srntelliniu (Cooke) Lambotte forms a well-defined 
group within the family Pyronemritaceae (Pezizales), whi.:h contains a group of 
fungi characterized by a red or orange colored apothecial ascoma, clothed with 
stiff, brownish or black hairs along the apothc.:ial rim (Schumacher 1990). "Jhey 
arc presumed to he saprohic on wood and humus. Of appro)[imatcly 50 species 
recognized in the genus, only ten arc characterized by subglobose or globosc 
as.:osporcs, and these arc all humus saprotrophs (Schumacher 1990, Yao & 
Spooner 1995, Liu & Peng 1996, MatoCcc 2000). During rcscar.:h on cup fungi 
in Korea, we found a soil-inhabiting ascomyccte at Mt. Halla in Jeju Island. 
Based on a careful macro- and micro- observation, the fungus unequivocall)' 
belonged to Srntelli11 iu and was d ose to S. bar/<1<1 (BouJ.) Maire 1933, 5. minor 
(Vclcn.) SvrCCk 1971, S. rot,mdisperm(I Donadini l983, and5. 1recllispom (Berk. 
& Broome) Lambotte 1887 judging by its subglobosc to globosc ascosporcs and 

~ Th= authorswmributed "'lually to this work ~nd i houkl be w mide red co-first authors 
"A 111hor forcr.r re,pondence 
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aculcolate or reticulate wall sculp1uring. The Korean material, however, differs 
from them in scvcrJI aspects. \Ve formally <lcsuibe this funi;us as a new species 
of Swteliinir1 based on morphological characteristics and sequences analysis of 
the DI/D2 region of LSU rl>NA. 

Materials and methods 

Frcc-h:,.m] scct ionst>flhcfrcsh materials we,.., nwun(c<l in <lislillc<l wa(cr, ladic aci<l, 

lacto-cotton bh1e, an<l LugolS reagent (]Kl). ·niese preparations were examined in 
brightfidd- and DIC- light microscopy, using an Olympus BX5l microscop<'(Olympus, 
Tokyo, Japan) for obscrv.itions and measurements and a Zei~ AXJO microscope (Carl 
Zeiss., Giittingcn, Germany) mainly for photogr.,phs. Measurements were performed at 
l000xfor ascosp oresandat100-400xforotherstrnct ures; theyarerepor1edasfollows; 
minimum-maximum (length) x minimum-maximum (width) [mean length.!. standard 
deviation x mean wid1h I st~ndard deviation, Q (1/w r.,1io) - avemge ! SD] . 

( ;enomk DNA was extracted dirc<;tly from the matured apothecia by the 
mcthodologydcscribcdinLeeandTaylor(l990). 'l0raiscthcctf1cicncyofcxtraction, 
thcapotheciawcrcpoundedusingasteriliY,,:dglassrod in lhccdllysisstep. Primers 
LROR and LR5 (Moncalvo ct al. 2000) were used for the amplification of Dl/02 region 
of 28S rDNA. The !'CR products were purified using a Q]Aquick Gel Extraction Kit 
(Qiagcn, Hilden, Germany) and sequenced on an automatic sequencer (ABI Prism TM 
377 DNA Sequenu,r). using the BigDye- (Applied Biosystems. Foster Ci ty. CA. US;\) 
Cycle Sequencing Kit, version 3.1, with primers ide nt ical to those used for amplificat ions. 
Sequences were edited with the DNASTARcomputer package (DNAStur, Inc .. Madison, 
Wis.), version 5.05, and aligned using CLUSTAL X C[hompson ct al. 1997). Phylogenetic 
trees were obtained from the data using Maximum Likelihood (ML) a11d Maximum 
Parsimony (MP). For ML inference, R,\xML version 7.0.3 (Stamatakis 2006) was used 
with all parameters set to default values, using the GTRCAT variant. MP analysis was 
done using MEGA 4.0 (Tamura ct al. 2007). with the default settings of the program, 
for which 1000 bootstrapping replkates were performed. We selected all the availab le 
sequences of Swtellinia, and used Oc.tospora Ie1,co/om,i Hcdw. (DQ2'.?0380) as outgroup 
taxonacwrdingtotheresultofrccentphylogen<.'ticanalysis(Perryetal.2007). 

Results 

Taxonomic description 

Swlcl/iniujcjucusis J.G. Han. Y.). Choi&. H.D. Shin, sp. nov. FJGURI! I 

A=s/>O(M s,,"i/.lobosa wm or,rnme,o/um a;r,!ro/atr,m .1111ii:ula11,m. Sc,,1d/i11ia mitJor 

,· ~·1;, 1 ·,.,pmi:oma,nwt"•11o>J1 ,a· ~I tu,~t,n 'mu,./wdifj~rt. 

HoLOTYPE - on damp soil. Mukbat ·oreum, Mt. Halla ~ational l'ark, /cju, Korea , 
33"25'21.42"~ l26"37'l8. J l"E,alt.610m, S XI 2008, J.G. Han, Y.f. Choi and H.D. Shin 

(KUS-f .52411). S.,qucnce ex·1ypr: GU361(>09 for Dllnl region of211S rDN'°' 

En-MOLOGl' - lhe sp,:ciflccpi1hetrefersto the)cju l$landofKorcawherethefungus 
wasfirs1collcckd. 
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Fu;i; ~~ I. Swtelli11ia jej,oetJ>is(hulolyp<: KUS·F5U/ I). A-B: llc,h apolh<:<:iaon dam11 wil. C: as.:u5, 
apical pore no! blue<l in !KL I); paraphyses. E- F: ~ubglobos.:: ascospores sculptu ring aculeola1c 
omimenta!ions, nole on their interconnecliorn, G: acu mi nale, thick ·walJW hair oriented from 
l(lubo,ceclal ccU,. 

S.,ale bar~ - 2 n,01 for A, 1 cm for I), 20 ~,n for C-l), 10 ~n, tOr E- F, and 100 ~n, IQ<(;. 
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APOTHECIA gregarious, almost sessile. RECEPTACLE at first globose, then 
bc.:oming shallowly .:upulale to dis.:uid, lighl red, externally .:ovcred with 
short dark brown hairs. Margins ,on,olorous with the re,eptade, surrounded 
by dark brown hairs. Disc up to 6 mm diam., plano-,onvex, reddish orange 
to scarlet when fresh, turning yellowish or.inge when dry. ECT/\L EXCIPULUM 

hyaline to yellowish , composed oftcxtura globulosa to angularis, thin-walk·d , 
cells 13- 100 x 28-95 µm. MAHGlNAL HAIHS not difforcntialcd frum h1lcral 
hairs, ,ylindri,-.:onical, gradually narrowed to the apex, ventrkose, thick­
wa\led, walls 1- 6 µm wide, brown to dark brown, with uni- or bi-furcate base, 
3- 11-septate, 190- 6'10 x 17- 30 µm . Asc1 cylindric, hyaline, 8-spored, walls 
not becoming blue in IKI without KOH pretreatment, 255-380 x 20-29 µm 
(318.8 ± 29.7 x 23.9 ± 2.7 µm, n = 26). Ascospo1rns subglobosc to globosc 
but rarely broadly ellipsoidal when immature, hyaline, mature spores covered 
with ornamentations, aculeolatc-reticulate, truncate-conical warts, commonly 
forming sinuate ridges which partl)' interconnect to a rctkum below, 2.5- 3 µm 
high, 0.5-l µm wide, unisuiate, occupying upper 1/2 of the entire ascus length, 
16-23 x 13-19 µm (18.7 ± IA x 15.2 ± I.I µm, Q "" 1.23 ± 0.08, n"' 100) 
(not including the ornamentation). PARAPfrYst:s cylindric, hyaline, septate, 
unbranched, 3.5- 4 µm, apical cells cla\~Jte, 37-69 x 6- 9 µm (54.0 ± 9.7 x 

8.1 ± 0.8 µm . n .. 21). not exceeding the asci. 

Phylogene1icanalysis 
The phylogenetic relationship among 5cutelli11itl species was inferred from 

ML and MP analyses of the aligned sequences of the Dl/02 LSU rDNA. The 
result of the phylogenetic reconstructions by ML inference is shown in l<IGURll 2. 
In the 01/02 alignment, 86 of the 880 charaders were parsimony-informative, 
and the parsimony analysis produced eight most parsimonious trees of 279 
steps, with a Cl and RI of0.7380 and 0.6409, rcspcc1ivcly. Since no differences 
were fo und betw<.'en th<.' tn'<.' topologies of the ML and MP analyses, only the 
ML tree is shown in FIGURE 2, with the addition of the support values of the MP 
analysis. In the phylogl"netk Ires', S.jejuemis occupkd an independl"nl branch 
within the genus Scutelli11ia and further formed a well-supported dade with 
S. bt1tlae, S. ltyperhorea, and S. trecfo~pora with high supporting values of 97 
and 93 in M L and MP, r<.'specliwly. lfowcvcr, scqucnc<.' distances among th,; 
three species were considerable; 1.7% (15 of 880 nucleotide char.icters were 
different) to S. lmrlae and 1.6% (11 of850) to S. liyperborea and S. trecliispora. 

Discussion 

Up to now, ten Scurellinia species have been known to possess globose or 
subglobose ascospores, and all are found on soil (Schumacher 1990, Yao & 
Spooner 1995, Liu & Peng 1996, MatoCcc 2000). Among them, four species 
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~ -----s,,,,,,m.1cJ>ffl"J)'l>....W llQn o.ozo 

~----Scvt,//uw-UQl2'1411 

l'rm:.R 2. Phylogcndic lrtt inferred from ML analr,i• of the par1ial D1/D2 "'gion of rDNA. 
Support rnlucs (ML BS/MP BS) abo,.., 50% arc given abo,.., the branches. lhe number of nucleotide 
chanl("•bctw<'<'nlna i, rq,,.,semcd by branch length. lhes,;ale bar equal, the 11umbcrofnudcotidc 
,uhstitutionspcr,ite.S,u1ellfoiajrj ue,ui,scquc11ceisshow11 i11bold. 

(S. barfoe, S. minor, S. rotimdisperma, S. treclJispom) show acukolate or 
reticulate sculpturing on ascosporc surfaces similar lo S.jej11en.<i.,, while in the 
olher spcdcs the surface is tubcrculatc (S. dtrimi (Massee & Crussl.) Y.J. Yao 
& Spooner 1995, S. llyperborea T. Schumach. 1990, S. paludicola (Boud.) Le 
Gal 1966, S. si11e11sis M.J J. Liu 1996, S. t11/ierc11fota Matotec 2000) or spinulosc 
(S. leg11/i11e Lohmeyer & Haffner 1983). Additionaly. S. jejuemis differs from 
S. liyt,erhorea in low war1 height (0.5-0.R 11m) and from o1her species with 
pcrfc.:tlygluboscspurcs. 

Scutdlinia jejucnsis is not likely to be confused with the four species sharing 
similar spore ornamentation because of its unique morphological and molecular 
characteristics. The perfectly globosc ascosporcs in S. barfoe, S. rotiwdisperma, 
and S. tred1ispor,1 easily distinguish them from the new subglobosc-sporcd 
species. In addition, S. j1tjmmsis differs from S. bmlae by having more scpla in 
marginal hairs (3- l l \'S 1- 4) . The present species has shorter (190- 640 11m) 
marginal hairs that arc not differentiated from the lateral ones. Swtc//i11io 
rotwzdispcrm11 and S. trccltispom show significantly long hairs (600- 1000 and 
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500-2060 µm, respectively). The morphological separation of S. jejuemi.< from 
S. b11r/miandS. lrnhi,puw was also dearlysupportcd by the present phylogcnctk 
analysis ofDlfD2 region of I.SU rDNA. In overlapping dimensions of marginal 
hairs and subglobose ascospores, S. jeju.msis was most similar to S. mi11or. ' [he 
two species can be, however, easily discriminated by sever-ii characters: the wall 
ornamentation is aculeolate-reticulate with often-connected warts in the new 
species but aculeolale with isolated warts in S. minor. The wart;; in S. jejueusis 
are larger than those in S. minor (2.5-3 x 0.5- 1 µm vs l.0- 1.8 x ca. 1.5 µm), 
and the length/width ratio was somewhat higher. Additionally, S. mi11orshows 
preference to boreo-polar habita ts in Europe (Schumacher 1990, 1993), while 
S.jejuemis was collected in subtropical-warm temperature wne in East Asia . 

A borco-tcmpcrale species reslri.:ted lo Europe, Srntellinfo dedpiens Le Gal 
1966, is somewhat closer to S. jej11e11sis in that the ascosporcs have broad])' 
ellipsoidal to subglobose shape, overlapping dimensions, and somewhat 
ret iculate with partially interconnected warts (Le Gal 1966, Schumacher 
11190). llowever, its longer and wider marginal hairs (4UU-150U and 16-35 µm, 
respe.:tivcly) and tuberculale sculpturing separates the new species. Srntelli11ia 
kerguelensis (Berk.) Kunt1.c 1891 and S. d1iangmaie11sis T. Schumach. 1990 
also possess broadly ellipsoidal to subglobosc ascospores, but they arc easily 
discriminated from S. jej11emis by the smaller ( 15.3- 18.0 x 11.0- 13.0 µm) and 
reticulated ascospores and the larger (21.8-28.2 x 14.4 -2 1.8 µm) and micro­
verrucoscones, respectively. 

Interestingly S. jejuensis, like all known Scutellinia species with globosc to 
subglobose as..:osporcs, is found on soil. Other Smtd/i11i<1 species, those with 
ellipsoid ascospores, occur on well-decayed wood This suggests that that the 
substrate may prove to be important in understanding the diversification of 
Smrelli11irl. In our limited study, the taxa with globosc spores also all group 
toge1her or form a monoph>'1ctic group with rcasonahly high suppor1. Little is 
known <Jf the ev <Jl uliunary history of the 11,<.'llUS ur d<.' tails uf th<.' biulu11,y uf thes<.' 
species. It might be assumed that there may have been substrate specialization 
fo llowed by radiation in th .. evolutionary history of Swte/liuia specks. 
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At» trMl - /,aclariu,rupe,1ri, is p roposed"'ancwsp<:<:ies lrom1hellrazi lian semi ­
arid region. It is characte ri:wd by the rather stout M;idiome with a ochraceous salmo n 
slipethal i, up to 21 mm ,.-jJe,a rdaliw:I}' ,mouth anJ visciJor4ngc linleJ pileu>, 
doseandlrequenllyanastomosedlamella.e,,ubglobo5e 1oellipsoid basidiosporeswi1 h 
J istinct,·erruc.ae upto0.7~mhigh,a trichodc rmpi leipcllis, and abundant ,;pha,;,rocym 
inlhclamcU4ra11Jpilcu,trama, 

Ke)' worJs - AJ;aricrnny,;ete.•, Ru,wlale.•, r,cotmpics. 1uonon1 y 

Introduction 

The globally distributed genus LacMrius Pers., which with R11ssr1la Pers. forms 
the core of the fam ily Russulaceoe, is one of the major groups of ectomycorrhizal 
macrofungi. It can be identified by the basidioma exuding latex (Singer 1986) 
and the presence of common pscudocystidi a (Miller ct al. 2006). 

In Bra;d] at least 19 taxa of l.,Klarfos are known: L. <1m,izommsis Singer, 
L. amwlifer Singer, L campi11e11sis Singer, L gigasporus Singer, L. igapoensis 
Singer, L. m11moremis Singer, L. [>fillidif>t!S Singer, L. retiw/,11us (Berk) Singer, 
L. mbpa/lidipes Singer and L. s11breticufollls Singer in Amazonian lowland forests 
(Pegler & Fiard 1979, Singer ct al. 1983, Pegler 1988, Sourn & Aguiar 2004); 
L ddidums (L) Gray, L m/m (S.:op.) Fr. (these from exotk Pi11w, plantations) 
and L wnezuelmws Dennis fro m Paran.i (Buyck & de Mcijcr 1999; de Mcijcr 
2001, 2006); L. ddiciosus, L nifus and L. nissulll Rick from Rio Grande do Sul 
(Singer 1953, Guerrero & Homrich 1983, Singer ct al. 1983, Sobestiansky 2005); 
/,, argillaceifolir1.< Hesler & A.H. Sm . \'ar. (lrgil/r1ceifolim, l.. delicio.<11.,, l,.fragi/i5 
(Burl.) Heslt:r & A.H. Sm. var./rngilis, L m/us var. parvri, Hesler & A.H. Sm. 
and L. riifus var. ruf11s in exotic Pinus plantation from Santa Catarina (Giachini 
ct al. 2000, Karstedt & Sturmer as L cf. frngi/is); L hygrophoroides Berk. & M.A. 
Curtis and L. pmllemis Singer fro m Sao Paulo (Singer ct al. 1983, Pegler 1997). 
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Hue we descrihe a new species of f,acff1ri1L< from the Bra1.ilian semi-arid 
regiun, collected in Lhe National Park of Catimbau, localed in the ecoregiun uf 
the caatinga biome called "Pianalto da Borborema" (Velloso et al. 2002) in an 
area characterized as "campo rupcstre; which commonly occurs at 900- 1000 
m alt. (Rodal ct al. 1998). In th is area, members of Apocynac;me, Big11011idceae , 

Eryf/1roxylace11e, Euplwrbfricea.:, Ummceae, I'-abaceae, Malpiglifr1ceae , 

Myrlace11e, Polyg01mce11e, R11bfr1ceue, Sr41'i11J1Ker1e, Sim11ro11banme, Solmu1ce11e, 

Trigoniaceae, Trmremceae, and Verbe11r1ce-11e arc commonly found (Rodal et al. 
1998, Andrade ct al. 2004, Gomes et al. 2006). 

Materials and methods 

For microscopic analrsc-s 3% KOH and Md~er's reagent were used and terminology 
for microslrncture, follows Vcrbeken ( l 998a). Colors of basidiumcs were observed in 
fresh makrial , and color coding follows Onlim., Auction Color (2004). Prescntalion of 
basidiosporedata followsthemctbodologr proposcd brTullossetal.(l 992)whercthc 
notation • [r,/h/cj"at thebcginningofthe sporc•datasctistoberead".:1sporesmeasured 
from h basidiomes taken fro m c collect ions.· Other abbre"iations include l (W) -
basidio,pore length(wid th)awragefroma singlebasidiorne,Q - thelength:widthratio 
range as determined from all mcamrcd hasid iospores, and Q - tile Q \'al11e ivcragcd 
fro mallha.,id iospore,mcasnredwith inasingleha,idiomc. 'lhcholotypcofl. mpeslris 
isdepositcdinthe l lerbarium oflheM ycologyDepartment of tt,e"Univcr.<idadel 'ederal 
dcl'crnambuco" (Ull.M) 

Taxonomy 

Ladarim rupe:.tris Wartchow, sp. nov. F1,.;., -5 

Pile,.,60-70rnrn, w1,cuvoas·rnbinf,111t!U'1,/iformi,, depre,rns, margi11<1 "l:"lari, ,,.1,,.,;,..,.,,,, 
bru1111t:O·aura,.rus<ldfl idum ·,. ,n. g · ,c. Lam II esubd "'""re..c,,,Jirta.,,od,rau:a~ • 
.,,/nw11es.e111es.Slipes35- ·15><18-2/mrn.s11P<yli11dro/r,s,pallideocl,mce11»almotJ<"U:n, 
Lalexn>'mru11,, lw,.,/,.b,,..,/o,,1il,,as.&,si,liospowe(6.5- )7-8.5(- 9) ><(5.5-']6-7(-7.5) 
/"" latedlipwid,,ac, suln?ticufota~. cri,1i, U«juca,;/0.3- 0.71'"' aili,omatae, macula 
mpral,ilari,nonam}'i,,i<ka. Basidia35- 50x8- 111,m,c./aw,r.,,1e1,a,p,ora.Pleurocy,tidia 
,.l,w,ri,.. Ple""'i'"""'lu.y,1idi<,mra. Pileipdli,lri<:l,o,d<rm,,,cellul,wlermin"/"'20- 51 
x 4-6/""· .<ul,fwiforrne., damrae vel , 11hcylfodri<ac, tc,wittmicatae; .subpcllis 1,ypl, i, 

l'Yr[ : Ca!imbau N"a!ional Park ("Trilha do Camelo"), Buique, Pcrnambuco, Brazil, 23 
July2007 11.-.lotn,..,., F. WJrtchow l.512007 (URM M214), preser\'00 in a phorn,ol -acetic 

a.:id ·alco hol sol ut ion 

l'JLEUS 60-70 mm, ,onca\'e-subinfundibuliform, somewhat umbilkatl', orange 
(OAC 763) at center to brownish orongl' towards margin (OAC 691, OAC 715), 
moderately \'iscid, smooth to somewhat cracking, \'ery indistinctly tomentose; 
margin entire, not striate neither sukate, slightly involute. LAMELJ.A E short 
decurrent, cream-salmon (OAC 766-767), crowded to most frequ ently sub-
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crowded, up 1o 3 mm broad, frcC]Uen11y dichotomously branching in several 
lengths; margin smooth, concolorous; lamdlulas' frcqus'nl, with diverse lengths. 
Srr n : 35- 45 x 18- 2 1 mm, .:cn1ral, .:ylindrical, slightly tapering near the base, 
pale ochraceoussalmun (OAC 763), with short Jecurrcnl lines;il upper surface 
near to lamellae attachment, longitudinally slightly ribbed (only under lens). 
CONTEXT spongy, pale yellow udua.:eous (OAC 793-794) in pileus, cream 
yellow (OAC 793) in stipe. !.,HEX cream-colored to more or less concolorous 
with lamdlac, nol ;ibundanl. 

Bi\SlD!OSPORES [25/1 /1) (6.5-)7-8.5(-9) X (5.5-)6-7(-7.5) flln (1. • 7.8 flm , 
W = 6.3 fill\, Q = (1.13- )1.16- 1.34(- J.39), Q = 1.24), bro;id[y dlipsoid tu 
ellipsoid, occasionally subglobose; ornamentat ion amyloid, finely vcrru.:osc 
with ca.:h wart r;inging lo 0.5-0.7 µm inter.:onnedeJ. by fine line, but 
never forming a complete reticulum; appendix narrowly obtuse to 
subconi.:al to coni.:al; pl;igc not very distinct, but with amyloid spot. BASIDIA 
35- 50 x 8- 11 µm, davate, bearing mainly fo ur, but sometimes two very 
long (6- 10 µm long) stcrigmata. PsEUDOPLEUROCYSTIDI/\ very scar..:e, 170 x 
24 µm long, with brownish refractive contents, thin-wall, arising from deep 
in the hymenophoral trama. LAMELLA EDGE sterile, with MARGINAL CF.LLS 
30- 45 x 1- 6 µm, cylindrical somewhat sinuous, thin-walled. hyaline. PtLEUS 
CONTEXT with abundant sphaero.:ysts 25-65 x 24-50 µm, globos,: or nearly so; 
filamentous hyphae up to 10 µm wide; lactiferous hyphae common, up to 15 
µm broad, with a longitudinal orientation, somewhat diverging from trama, but 
not forming proje.:ting pseudocystidia. SuBHYMENIUM with davate, inflated 
davatc to nearly subglobose .:ells 16-27 x 9-17 µm . llYMENOPHORALTRAMA 
hcteromerous, with abundant nearly isodiamctric (17- 25 x 13- 18 µm) cells, 
filamentous hyphac 3.5-6.5 µm; ladifrrous hyphae freCJuent, up to 7-12 µm 
broad, stroight and only oc.::asionally branching. P1Lt1l'ELLJS a trichoderm up 
to 140 µm thi.:k, two layered;elemen1s of suprapellis 20- 5 1 x 4- 6 µm, plentiful, 
colorless, thin-walled somewhat thi.:kening up to 0.5 µm, obtuse, subacutc to 
infrequently sub.:apitate or pyriform; subpellis composed of plentiful hypha,: 
of3- 8 fill wide and somewhat more inflated cells to 10- 18 µm wide, colorless. 
Clamp-rnnncc1ionsahscntinalltissucscxamincd. 

liA lll'l"A"J" : buried with up to 2/3 of the stipc in sandy soil near several shrubs 
(I'llbilCl'III' subfam. Mimosoidea<! and others) in a semi -arid region, after heavy 
precipitation. 

D1sTR1BUTION: Known only from the type lo.::a lity. 

REMARKS: Lacr11rim rupcstris is characte rized by the rather stout basidiome 
with an ochraceous salmon stipe that is up to 21 mm wide, a relatively smooth 
pileus with orange tints when fresh, close and frequently anastomosed lamellae, 
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broadly ellipsoid to ellipsoid basidiospores 1hat are distinctly ~·errucose with 
ornamentation up to 0.7 µm high. a lricho<lermial pikipellis with a supr.ipcllis 
of crc.:t thin-walled clements, and a cellular pilcus trama. Its presence in 1hc 
Brazilian semi-arid makes it unique among the LrKf<lrii. 

According to the key in Verbcken (2001), the lack of annulus, unchanging 
context, relatively smooth (neither pruinose nor truly tomentose) pileus, pale 
basidiospores with interconnected low spines, non-zonate pileus, entire lamellar 
edge, stout basidioma, non-palisade type pileipclhs structure, and absence of 
thick-walled dermatolamproqstidia support placement of l. r11pe$fris into 
Lacrarius sect. Etlules Vcrbcken. Howc\'cr, the frequent ly .:icrofo.tc, refo.tively dr}' 
pileus surface and less ornamented basidiospores cited in the protologue for 
sect. Edu/es by Vcrbckcn & \Valle>·n ( 1999) docs not fit our new species. This 
sl'clion remains unclassified at the subgenus level, and Vcrbekl'n & Walleyn 
(1999) and Buyck et al. (2007) report tha t it would probably be elevated to 
subgenus after more research on a global scale (Burck et al. 2007) 

Yerheken (2001) includesatkastsixtropica1African spcciesinthisscc1ion, 
among which four also have the crowded lamel\ae and somewhat similar 
basidiosporc si1.e found in /,. rupestri$: f.r1cfl1ri1L5 demifnlim Verbeken & 
Karhula, L. iuvenus Gooss.-Font. & R. Heim, L. p!Jlebopliyllus R. Heim, and 
L. 11odosicysridioms Vcrbckcn & Buyck. All four differ from L. rupestris in their 
lower basidiosporc ornamentation and dry cra..:king acrolate pileus, dis tinctive 
features of these African taxa (Verbekcn & Walkyn 1999, Buyck ct al. 2007). 

In the Verbekcn (2001) key. Lactarius sect. Clwmaeleo11ti11i Verbcken, 
characterized by a smooth pikus, contains one species, l..-. foe1,igatw Verbeken, 
with a trichodcrm pilcipcllis without thick-walled elements, features that differ 
from the rest of this section (Verbeken l99Hb) . However, the strongly striate, 
deeply sulcate pileus margin that characterizes this section (Vcrbeken 1998b) 
is lacking in L. fll/Jt'Stris; furthermore, 1hc ornamentation of L. /oevigarus 
basidiosporcs docs not exceed 0.2 mm (Verbeken l 996). 

\Ve regard I.. mpestris as a rather isolated species that docs not fit cntirclr 
into any tropical infragcncric taxon proposed by Vcrbckcn (2001). Its ~lightly 
moist, non-anolale pikus and rclaliwlr high b~idiosporc ornamentation 
separate our new species from L. sect. Edu/es as well as from l. laevigatus of 
scct.Ch,m111e/eo11ti11i. 

Different infragcncric arrangements exist for Lactarius outside the sections 
discussed above (Verbekcn l998b, 2001). The occurrence of abundant 
subisodiametric to sphaerocystidioid cells in the lamellar trama of f..nctarius 

rupestris also characterizes L. sect. Polispllllerophori Singer. Montoya et 
al. (2007), however, rccentl)' transfer red the type species of the section -
l. veme-crucis Singer (Pegler & Fiard 1979, Singer ct al. 1983, Singer 1986) - to 
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F1Gs.l -1. /,acuiriu,n.pe,rri, (fromholot}l>e). 
1. ll.a, id i05por~,. 2. Plcurop.<eu ,loc)"tidi um. 3. Ba,~li• . hasid iolea11d suhhyme11 iu111 

4. Term i11alclcnx nlsofthcpilcipcllis 
S.Calcbar - lO µm(F ms.l,3.1)& 20µm( Fm. 2) 

'I'' 

" F1G.S.la,;;t"riwmpe,1ri,(from holotype).Ba; idio mc1;. 
Photobj· E.R.Dn>c h,l,·r-S.. 1110, 
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subgenus f,actiflui (Burl.) Hesler & A.H . .Sm . emend Verheken based on similar 
basidiomc color, distant lamcllae, basirliospore morphology, and possession of 
a pseudoparcnehymatous pikipellis with thick-walled 1ampro.::ys1idia shared 
wilh L. luteupus Verbeken. 

A previous comparison of a Brazilian collection with the holotype of 
L. ve11ezr1clmrus (a species from Venezuela also classified in Polispluwroplrori 
by Pegler & Fiard, 1979), showed that L. F,mezr1e/a,1115 should be referred lo 
subgenus Lactariopsis (Henn.) R. Heim sect. Clwm11eleo11ti11i (Buyck & de 
Mcijcr 1999) due to presence of thick-walled lamprocystidia anrl the well 
developed underlying pseudoparenchymatous layer and the absence of veil 
and macrocystidia. Such analyses suggest that sect. l'olisplJiierophori is rather 
artificial. and detai led morphological and molecular analyses are needed before 
classifying new world taxa at an infrageneric level. 

f.<1ct11riu.s rupe.<tri.< differs from the othcrtaxa in scct. l'oli.<plu1emplwri with a 
brightly colored (but not ydlow) pilcus and dis tinctly pigmented stipe covered 
by .Singer et aJ:s(1983:294)keyasfollows: 

The Amazonian L. m11morcnsis is differentiated by a conspicuously ribbed 
and slender(~ 13 mm diam) stipe, with each rib somewhat anastomosing, a 
mature pileus that is tuberculatc-sulcate or transparentlystriate, and a pileipellis 
rnmposed of upright chains ofZ- 4 spha.-rocysts forming a short epitheliutn at 
the bas.- of the thin walkd dcrmatocystidia (Singer et al. 1983). 

Lt1ct11rius p1mlemis, from the State of Sao Paulo, differs from L. rnpestris 
in 1hc much more slender($ 8 mm diam) stipc, short-sukate pikus margin, 
reddish brown lo brownish .::innamon pileus .::ulor, and larger (8.5-10 x 
i-9 flm) hasidiosporcs (.Singer et al. 1983). Th.- pileip.-llis of 1his sp.-cies was 
described as having .-r.-ct dermatocystidioid denwnts with thin or slightly 
thick.-n.-d (to I µm) walls that arise from a suhpdlis consisting of a shallow and 
often discontinuous layer of sphaerocysts and more dongated clements, and 
some crenate in outline (Singer ct al. 1983). These cells might be interpreted 
as a trichopalisade pileipdlis, on which a dislinct layer is never formed, wilh 
generally ascending, antklinal elements that ar.- inflated or almost rounded 
and te rminal clements that arise from these elements (V.-rbekcn !998a). 

L,1c/11rim rupestris was collect.-d with more than 2/3 of its stipc buried in the 
sandy soil in ucampos rupcstres': A similar pau.-rn was recently observed with 
Amani/11 /ippi11e Wartchow & Tu Hoss also collected from this forest vegetation 
type where one of the basidiomcs was completely hypogcous (Wartchow ct al. 
2UU'J). 

Other Brazilian l.<1ct11ri11.< species arc known from campina, campinarana, 
and periodically inundated [gap6 forests fro m Amazonas, North Brazil, where 
the plants (mostly shruhs) are adapted 10 sandy nutricn1 -poor soils (Singer 
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& Aralljo 1979, .Singu e1 al. 19R3, .Singer & Aguiar 1986). l.leras & Kirkbride 
(1978) named this type of forest the "Amazonian caalinga". 

lhe Qcampos rupestrcs" arc open, dry forests that occur commonly at 
900-1 000 m alt. (Rodal ct al. 1998). Actually, L. rupestris is not the only species 
restri.:ted to dry open forests. Verbeken & Buy.:k (2002) observed a relatively 
high phytogcographical and ecological specificity for several taxa (mainly 
Lactarius) of edomy.:orrhizal fungi that are found in open (miombo, Uaparn 
woodland) or dense forest types (e.g., rain-, riparian, gallery swamp, dry 
evergreen forest). Pegler & l;iard (1979) concluded that in the Lesser Antilles 
Lacrarius is largely restricted to dry and semi dry forests accompanying putative 
ed otrophic forest trees [e.g., l'iso11i,1 frngmns (Nyct<1gim1ceae), Cocco/oba 
diversifolia(Polygmraceae)] . 

The "campus rupestrcs" where L11ctarius mpeMris was collected also 
contains members of putative ectomycorrhizal 1rce families (sensu .Singer & 

AraUjo 1979, Singer ct al. 1983), such as E11pliorbiucet1e, F11b11ce11e (all thr;:e 
subfamilies), Myrtaceae, Nyctt1gi11t1ceae, and Polygmwceae (Rodal ct al. 1998, 

Andrade ct al. 2004, Gomes ct al. 2006). Due to this high planl divcrsil)', it is 
difficult to identify fo r certain the putative mycorrhiwl assodate of r .. mpe,;tri.1, 
and so it becomes ne.:essary to record all potential hosts within a 20 m radius. 
raylor & Alexander (2005) note that it is virtually impossible to identify a host 
solely based on where the basidiomc is collected and tha t choosing the nearest 
tree species as the host .::ould be very misleading. 
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Abstra(I - Allascle,w,p.,reila,y/wticaanam. gcn.&sp. nov.found ondcad lea\'es 
of an unidemified plant and Pu,uloocrodktys "'J""li~a found on a decaying twig 
• ubn,erg,~1 in••trea,n, bolh in\'er-.ocrnz,Mexku, arede,cribt,dand ilhi>lr-• le,l. "[he 

former is distinguished by fasciculate, macroncma!ous. dicOOtomous brnnchcd, brown 
conidiophores. and polyblastic. sympodially proliferating conidiogenous cells wi1 h 
~•ltoslightlyeonwx and ub..: ure loci . TI1ecu11idiaare..ulita ry. u11iceUular,acirnlar. 
scmici rcuhir,andcur,·cd\ouncina!c.'lhelJUerischJractcrizo.,J bysub-in,·olu!eor 
imbricate,globose to irregu lar.darkbrown tobL!ckoonidia 

Key..-orJs - aquatkfunj(i.conidialfungi , cloudtOrest ,systenmics 



66 ... Ca1tao',cdaRuiz&11I. 

Introduction 

During two expeditions in 1999 in a cloud forest, "Las Cai'Jadas~, and in 2002 
in several undisturbed rainforests of "Los l\1xtlasH, Veracruz, Mexi co, 1wo 
intm:sting anamorphic fungi w,:re colkct,:d, one on dccayin):\ kavcs in kaf 
litter and the other on a submerged decaying twig in a stream. 'These fungi were 
distinctly different morphologically from any previously described anamorphic 
fungi and are therefore described as new taxa. 

Materials and methods 

Samples of submerged plant material in a stream were collected during 
expeditions in 2002 through the rainforest "Los TUxtlait, and in 1999 in a cloud 
forest, "Las Canada~. all in Veracruz Stale, Mexico. Individual collections were 
placed in paper bags and taken lu the laboratory as described by Caslafieda 
(2005), then incubated in Petri dishes at 25°C placed in a moist chamber 
composed of plastic containers (50 L capacity) with 200 mL of sterile water 
plus 2 mL of glycerol, and examined at regular intervals fo r the presence of 
microfungi . Mounts were prepared in polyvinyl alcohol-glycerol (8.0 gin 100 
mL of waler, plus 5 mL of glycerol) and measurements made al a magnification 
ofx 1000. l\·l icrographs were obtained with a Zeiss Axioskop 40 microscope. 

Taxonomy 

A111:isclc11osporel/a HcrcJia, R.F. CaslaiieJa & R.M. A1fas, anam. !,(en. nov 
MYcoB.""::MB s154s1 

F·,;gw, <ltramu,p!,' ,.-,. G:lLONIAE ·, mb>! rn t ""'"'"Ii 1,·l=,~,JT·,,,.,, b,,.,,..~,,~ v ' 
11:gra~. ,\1yc<'ii"1n parttm 51,p~rficit1le el p"rtjn, fr, ,11b.tro/o ,mmcr.,r,m. C OS/DfOPIIO/t;, 

n1<1cro11~m,11<1,mo,10,1.-mma,ra,"10S11,.-ro>c1awdpr0<1rata,,epraw,lae,·iawlvermcos,i, 
fn ll ·"~" ./b,,,,,,,,,,,, C CLl •L;,CCW.'/DlOGE"""J'Vlyl •.,,· "~· 1 ,:a.( me ,yh11/' IW 

..d ,uqr,c .,,bul,,tt1c, di><:rct,,e, i11cktnm mt11<ac """' prolifrn>ti<mih,,, hok,l,l,,,1;,;, 
,ympoJialib">. Lad ca,.;,J;~..,,.; ro,npfo11mi, k11tifer,n"" wl co11w.>:i, l,u~,...l,,s et apical~,. 
SECESSlO CONJl)fO/tUM ><.":-.ly1·-,, C """,.,•; ,,, ·,. <I . ,.•,,·,,pju,m' ,f1>J11m ', 
wlsemu;irrnlmi~. 1micellult1rit1,l1ya/i11t1,l,aevit1wlwm,culoS<>,si<:c:,, wltcmullmic:,,/<1 

T.-leo=plw,i,igmw,. 

Seu:ies n1•1oc;11 : A,,,,ulet1uspo,-e/11< ,ylw,ri<-,, 1-lcredia, R.F. Ca,tai\c'Ja & R.M. Aria,; 

F.TYMm.oc.v: «reek, A11a· , meaning upward,. hack arid aga in; Latin, -.<ek r!<><(><>reii,, , 

rcfcrringtoahyphomycctcgcnu~Sdc""''P<>relk,. 

Anamorphic fungi . COLONIES on the natural substratum effuse, hairy, brown or 
black. MYCELIU M superficial and immersed. CoNJDJOl'HOnEs macronematous, 
mononematous, erect or prostrate, septate, smooth or verruculose, hrown. 
CONIDIOGENOUS CELLS polyblastic, lageniform, cylindrical lu subulah:, 
indeterminate with holoblastic sympodial proliferations, discrete. CONIDIAL 
SECESSION schizolytk. Conidiogenous lo.::i llatkned, lenticular or .::onvex,lakral 
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and apical, sligh1ly rnclaniud. C".ONlnlA solitary, acicular, filiform, fusiform to 
scmi-drcular, unicellular, hyalinc, smooth or vcrruculusc, dry or hn:roscopk. 
Telcomorph unknown. 

COMMENTS. 1l1c gcncr.1 Sd,muspurdlu G. Arnaud ex MacGarvic (Caslaficda 
ct al. 2009) and Selenosporopsis R.F. Castaneda & W.B. Kcndr. (Castari.cda 
& Kendrick 1991) can be compared with A1111sdt'11ospordla in conidial 
ontogeny and shape, particularly in terms of the sympodial proliferotion of 
conidiogenous cells of the main body. There arc, however, clear differences in 
the ramification and distinctive oompact cluster formed by lhc conidiogcnuus 
cells of Anaselenospore/UI. The conidiogenous loci in Seleno.,porella and 
Sdwosporopsis arc short and long dcnticulate rcspc.:ti,;cly, whereas they are 
flaucned or somewhat convex and slightly mclanizcd, producing conidia 
truncate at the base in Amuelenospore/111. Although conidiogcnous cells of 
Amplwpl1ia/is, Spurc11dod11dfo, Styh,spcrgillus, Tlrys111wplwm, and \lemmyces 
arc arranged in a similar compact cluster, the pattern of proliferation of the 
conidiogcnous .:ell is cntcroblasti.: and a succession of .:onidia arc produced 
through each conidiogcnous locus. 

A11asele,wsporelfo sy/vatica Heredia, R.F. Castail.eda & R.M. Arias, sp. nov. 
MYcoBA"KMB;154;3 FlGSl - 8 

CoLONIA E ;,. sr,h>lmto 11~/11ri1/i pi/o,,..,, effu,,.e, atrohnm11efle. Mycdi11m par1im 
'"/'rt fici.,/al /N"lim i11 ,ub>halv imma,um, ~~ !,YJ,hi, ..-1,r,ui, rumu,i,, lm11md>, l - ·l 11m 
diam compo .. tum. CONID/Of"IIORA ma,ro1,~=ta, motwt1,'ma/", rnepi55imediclwtame 
mmo"',er~l,.,mr,lti,eplflta,/,.x,,ria11tia,700-12001,m,.lta, 12-28/1m.m,sapro~ 
h,,;,~, /,...,v;.,.je"11gi,«.,wl<llwb11m"n,,n/,,.e/1</.,..il<'> b111ml<!<l w!/u,id"/'llllcl<'l<l wl 
gr,/wta,dilutclmmt1cflw:lpa//idioraadapi«:m.CELWLAECOZ,."/DIOG/iN,<Epo/yb/rutic~c. 
/,.ge11i{otme,intnd11m/eviterge11icn!flt"e..dapicem,indete rmi'1atlle"1mpro/iferntio11ibu, 
l,uloblu,lid, ,ym/1<><U,./ihu,, di>n.-1"<', wmp,,du.-, fu,;,:i,.'11<'1"<', ,o,U,y"/j"""' 5- 10 >< 

l .0-2.5 µm. ex,,.,..;, metulo,deis. ,1111eifo,mih"'- 3.0 --1.5 /•m cra»is, oricmes. Ltxi 
w 11idioge11i wmp/a,.~ti vel lemiforme,, !a/er~/., et api,ales. leviter ma,ukui. SECESS/0 
CON1DIO~UM, 1 ·..,1,1· ... C "'"''" wt!,,·, ,.c·,,,1, . ,,,,,..,,,, ... 1,n10,e·n·· ,,1 ,· , 
uni,dlul~ria,/nwcataadOO,im,1,ya/itl(l, 7- /2(- 15)><0.8- l.l µm, IMvia. temullmic,,ta, 
i111erd,.,.,;,.,.,,.,,,.,.11,a,o,.gregma. Telromorp/10,i, igmJ/fl, 

TYi'•: 6 km fru111 Hu~lusco, "L,s Ca r)<•hs0, \'~racru, , Mcxko, un ..kc4yinK l,•4\·~, of"" 
unidentiticd plant , 20.V.1999. G. J lcredia & JtM. 1\ri11s ( l lotoiy~: MUCL 45630) 

ETYMOLOGY:Latin,,ylvarica mcaninggrowingwild. 

COLONIES on the natural substrate effuse, hairy, amphigcnous, dark brown. 
M1c 1:: uuM superficial and immersed; hyphae septate, branched, 2-1 µm diam, 
smnoth-walled, hrown. CoNrnroPHORES macmncmatous, mononcmatous, 
dichotomously branched, creel, straight or flexuous multi-scptalc, smuulh­
walled, luxurious, 700-1200 x 12-28 µ.m, dark brown at the base, rusty to dark 
brown, but dotted with pale brown or lurid round spots across the length and 
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Fms l - 3. A11a,el€1w.<porella •y/w11im. phu1ognph• from hul<>1ype {MUCL ·IS630). 
Conidiopho,u, oonidiog,, nons c~ll,, and coni,tia 

Srulcisindicatcdbybars:Fm.l • l00f1m: Fm.2 • 50f1ni;Fm. 3 • 10µm. 

pale brown or subhyaline towards the apex. Cot-11u1oc;1::r,.:ous CELLS polyblastic, 
lag;:niforrn, slightly geniculatc and elongated toward~ the apex, 5-10 x 2.0-2.5 
µrn, indeterminate, sympodial proliferating, dls.:rctc, formed in a compact 
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FIGS 4-7. A,w,ukno,roulli, ,yl""1ic4'. photognptu from holocype (Mt;CL ~5630) 
~-S.C..1i,li•.6-7.C..,i<l"'S"'nOLJs<cU,~nJ ,onid ium 

SCillt iJ indic1ltdbrbdr• ao 511m. 

clus1er on .:uneiform, 3.0- 1.5 µm wide metula-like bran.:hes. Conidiogenous 
loci flattened to slightly lent icular or ,onvex and obscure (melanized), la te ral 
and apkal. CoN1mAL s1:u1.ss10N schizolyti,. CoNUJJA solitary, adcular, 
curved to scmidr.:ular, unicellular, truncated at the base, hyaline, 7-12(- 15) x 
0.8- 1.2 µm, smooth, hygros.:opi.: or slightly tuni.:atc, sometimes forming white 
mudlaginous masses. Telcomorph unknown. 
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Pseudoacrodidys aquatica R.I '. C3slaiied3, R.M. Ari3s & I leredia , sr. nov 

MYC0BAN>:MB;1;.i ; ~ l'1GS9- 16 

C LC ,rn ·,. ,uh rrM 11atura/"Jf ""'· />I <M, i,fJrae, hru,11~ae. C ·1moPlf01tA 
n1<1cro11em,11a,mo,1011,·mara, ,1 7,,.ptata,,implida. 180 270x 12 15µm,a1robr1m11ca 
vd nigra ~,/ ""f"< OO,;,.. ,....,,,,, bmm,..,, ~d apium, 1,w,.iu mm 2 -6 pro!ifemlionif,.,. 
e11tcrohla.<tid, pcn:ur ... 11/il,u, prn<,lita. CELLUl,\l! COXJDIOGENAE loologe,wsae, 

mo,wblastic...,,cyli11dricaewldoliiform,,,, 15 37x5 JOµrn,i11tegratlU',i1uk1ermi11ata~, 
,.,robrwm«'<'I br,mn«•e , I <'/ ·em. S vroo: ww1tuMh . dy( " · C NWJA 

solitaria,acrogma,dict,=p1ata, ,ul,-f11,,.,/,,taadu"l'"'i"'bricata.glohrua,1101111u,"luam 
leYir~r laxa ad apium ye/ irreg,./aria, nigra, 3J •16 x 30 ,161,m, si=, cum ul{uli, 
b,,,,./ilnucorn<ifurmib,u,6- 91,rnfo1i,.lmm,a<i,sTelromurJ•!10Si,i,:110!" 

Tvnc: "1.os Tuxla~ F.sta ciOn de l\iologia, Vernen", Muico,on a dcc~yi 11g 1wig suhmerged 
in a ~lroum. 19.V.2002. coll. R. M. Mias ~00 J.Y.C. Elizondo (Holotyp<e: XAL C B74S). 

En·Mowm·: Latin , aq,,atica - refors to it, growth in w~ter. 

Co1.0 N1Es on the natural substratum effuse hairy, black. MYCELTU M mostly 
immersed. Hyphac septate, branched, 2- 3 µm diam, smooth -walled, black to 
dark brown. CONIDIOl'llORES macronematous, mononematous, 180- 270 x 
12-15 µm, erect, straight or slightly curved, subulate, sometimes with a 
nodulose aspect after pcrcurrcnt proliferation, 1- 7-septatc, single or sometimes 
\o'1SC fasciculate, dark hrown or hlack a1 the base and brown towards the apex, 
smooth, with 2- 6 enh:roblastic pcrcurn:nl proliferations. CONIDIOGENO US 

CELLS holoblastic, monoblastic, terminal, cylindrical, do\iiform to slightly 
subulate, integrated, indeterminate with enteroblastic percurrent proliferations, 
15- 37 x 5- 10 µm, dark brown to brown, smooth-walled. CoNJDlllL SECESSJON 

schiwlytic. CoNm !A solitary, acmgcnous, di ctyoscptatc, globosc, suh-involutc, 
imbricale or irregular, somdimes slightly loosc al lh,; apex, 31 - 46 x 30-46 
µm, black, dry with cuneiform, 6- 9 µm wide, brown basal cells. Tcleomorph 
unknown. 

COMMENTS. 'fhe genus J~eudo11crodictys was introduced by Baker & Morgan­
/ones (2003) to classify seven species previously described under a broad 
generic concept of Acrodictys; the included species were distinguished by more 
commonly indctermina1e, cntcroblastic pcrcurrcnt ly proliferat ing, qlindrical, 
doliiform to subulatc conidi ogcnous cells and schirolytic conidial secession. 
Conidia arc holoblastic, solitary, acrogcnous, subglobosc to broadly pyrifonn to 
turbinate or irregular, dictyoseptate, bearing one or several aseptate or septate, 
somewhat "hyphae-like'; straight, undulate, involute to uncinatc cellular 
appendages. Subsequently another species was described, Pseudoilcrodictys 
dimvrplwspom Somrith. & E.B.G. Jon~'S (Somrilhipol & Jones 2003) , which 
strongly rcscmhks Cemrosporelfo compacra (Castaftcda ct al. 1996). Only 
/>. deig/1ronii (M.ll. Ellis) \V.A. Baker & Morgan- Jones and/>. dwnisii (M.B. 
Ellis) 'v\.~A. Baker & Morgan-Jones (Baker & ll.forgan-Jones 2003) supcrficiall>• 
resemble P. 1iq1wticr1. Pseud0<1crodictys deij;/1to11ii, howe\'er, has conidia that 
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1'1os !I- IS. l'm•lo,,utx1"1y1,i,11"'rir", phoiogr~phs from holotype (XAL Cll 745). 
Conidiogenous ct lls anti <;Oni<lia. Sole i1 indic-Jtcd by ban • 20 ~m 
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16 

-I 
Frr.s 16. p..,,.d,~,cr.~/jc:ty, a.1uatiw, drawing< fmm holOl)'I'e (XAT. CB 745) 

Conidiogenom cells and conidia. &11lc is indicJtcd by b.iri .. 20 ~m. 

are highly variable in shape, ranging from irregularly turbinate to obpyriform 
with a botryose aspect derived from swollen and protruding peripheral cells 
(42- 84 x 28- 57 µm) anrl a cuneiform, 3.5- 5 .0 µm wirlc basal cell; P. dem1i$ii 
has conidia that are obovoid to pyriform, often somewhat fl attened apically 
and sometimes compressed sub-apically and laterally, 26-57 x 19-30 µm and 
distinctly protuberant, wi th a cylindrical, 1- 6 µm wide, darker basal cell. Both 
species can be easily separated from P. 11q1wticr1. 
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Al>Stracl - E11,loge,"'·'/'""' a.-p..,,tal>ili,anam. gen. et sp . nm·. found on a decaying 
branchinthe"LasVeras" rainforest, LaraSw1e.Vtnernela,isdcscri ~dand iUustrated. 
his chnactcri,.,.J by cn<lO!(cr><>us cunidium unl<>p;cny dcwelupmcnl al the r~-duc.,.J 
intemal areaof intlaledor glo::>bo:s<,ba...,. ofconidiophores,vase·shapedconidiogrnou, 
cellsanddavatetosub-cylindrical, (5 )7 -septate. bro"11 conid ia with truncate base 
an<lr<.>o.mdedapex. 

Keywor.ls - tropicalra inforest , sys1enrn1ic.s,conitlialfungi 
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Introduction 

During a survey of mkrofungi in Lara state, Venezucla,aninterestingandcurious 
anamorphi c fungus was collected on decaying branches of an unidentified plant. 
[ts coniJium ontogeny and conidiogcnous event d.:velopmcnt in th<: inner and 
dcep-~eatcd conidiogenous cell showed some n:semhlancc with the genus 
Conioscyplw HOhn., but also is superlidally similar to the genus Aswwuidium 
Seaver by the urceolate to donl,>ated infundibuliform conidiogenous cells. 
Therefore, the new genus E11doxe11ospom is described and illustrated herein. 

Materials and methods 

Samples of plant mater ial were collected during an expedition in July 2009 
through the forest ~I.as Ve ras," Lara State, Venezuela. Individual collections 
were placed in paper bags and taken lo the labonllury, then incubated in Petri 
dishes at 25° C placed in a moist chamber composed of plastic containers 
(SUL capacity) with 200 ml of sterile water plus 2 ml of glycerol, and examined 
at regular intervals for the presence of mkrofungi. Mounts were prepared in 
polyvinyl alcohol-glycerol (8.0 gin 100 ml of water, plus 5 ml of glycerol) and 
measurements made al a magnification of x I 000. Mkrographs were obtained 
with a Zeiss Axioskop 40 microscope. 

Taxonomy 

Endogerwspora R.E C..sta,kJa, 0. Morillo & Minkr, anam. gen. m,v. 
MYcoB.""::MBs 1s396 

C-0LONIAE ·, w! r lo m,1,11a!'jf·«..-, .' """ ... "' u,/ u ,'"~ , ig,~e. C \'WlOPlfOl<A 

pleru"''I"" m1/la, "'(eifola roiridiascua m:focta, mlertfo"' ,cptata. GEUULAB 

CON!DIOCENAE h d oS ,wsae./,!oh',1',ic, ,,,, .• ul ·~·, u eoi r,u, ' ..ma~. 
,11bcylimlri,.,evd/"olo11g"'"~;,,J.,,,dib11/iforrme,,b,,..,,l<'t,ev..!r,1,ol,,.,m,~"",d"'e,min<ll1w 

w:I ir,ddcrrnit1alae "'"' a!iq,wt prolifemtim,ibw et1/crob/a,;,ci, pen:um:irt,b.,,. "'"' 
pari~tibus iucrassatis, cin:a ba.,im di<posiltu!. Lo.:i (01ridiog~11i i,ura.sup raba,i/ibu,. 

SECESS/0 CONTD/ORUM ;c/' /y( · 1. C NIDIA,.,'; .. ,', d,v<llll 1' /IMC/ ftii/r ' u, 

..,,,,,ife,tce11/crogc11iceproduce11ria. p!r,ri,cptata, bnmt1ea vel atrobnm,.c,,, ltu!via v.-1 
verrU<ulosa, .;..-,, vel 1mr,itr,11iaita, <eriara, ;., mas.<a sixa, c,mgesta. Te!wmorplw.is 

ig,.uiu. 

S,.,;c1Es TYPICA.: Ht11ioge,10s('<!ra aspectabilis It.I'. C.,ta t'leda. O. Morillo & Minier 

EnMoioc1·: Grc,;,k , E,rdogc,w , meaning u>dogcnou1, ori 1ing from inner and deep · 
scated larer,of the conidi oj!;cnou,ceU1;Latin -,{'<J r11refcrrinjl;IO\heconidia. 

Cot o N1Eson thena1uralsubstrate effus c,brownorblack.Co NJD10 P110RESmos1lr 
absent, reduced to con idiogcnous cells, sometimes septate. CoNJDIOGENo us 
CELLS endogenous-holoblastic, unilocal, vase-shaped, clavate, subcylindrical 
or elongated infundihuliform, hmwn or dark, determinate or with several 
enlerobl.1stic percurrent proliferations, thick-walled, internal anJ deep, localed 
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F,m. 1-3. /:"rki~rnrup.u" "$1>«"'1,i/,;, pholom i(rogr,ph\ from holoCYJI<' (]NlFAT C09n4). 
Conidiogcnous cells nnd coo idi11 . Entcrog,mous mlcriwl development of con idia nc~r the b.aS<! 

Sc~lt:is indio tl'<.lby b.aro z lO~ rn. 
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a11he inflated hase. CoNlDIAI. SECESSION schizolytic. CoNlllIA solitary, davate 
to cylindrical, entcroblastic, multi -septate, smooth or vcrrucosc, dry or slightly 
tunicate, brown to dark brown, seriatc, accumulating in dry masses. 

NOTF.s. The genus ll.lcocouidium can be compared with f;ndogc,ro.1pora in 
cunidium ontogeny, !ht: shape and number of cells, but conidia arc h)'alinc 
and sometimes dictyoseptate in the former; in both genera conidia arc formed 
singly and successi\'cly after schizolytic secession, but conidia in Ascoco11idi11m 
bear a conspicuous marginal frill produced by 1he separation process of the 
outer wall laycr(s) and inner wall laycr(s). The separation of the wall layers is 
not simultaneous, the outer wall layer(s) breaks first and conidia are observed 
attached only by the inner wall laycr(s) as occurs in several anamorphic genera 
including Stigmi11,i (Sutton & Pascoe 1989). 'Jhc enterogenous conid.ium 
ontogeny occurs in an internal locus near the base, a process that shows 
obvious Jiffert:nces bt:lwt:t:n As.:v.:v11idfom, E11dvg,mvspvm and other gent:ra 
such as Ou1larn, Spom.<c/ii.rnrn and Spomsc/1imop.• i.1 as was discus~ed. hy Nag 
Raj & Kendrick ( 1975). Although the conidiogenous cells of these fungi have 
been described as "phi alides~, the even ls relating to conidiogcncsis are different, 
and the broadly applied term phialidc docs not accurately describe these 
stationary conidiogcnous cells, which produce successive cnteroblastic conidia. 
In Eudogwosporn <1spect11b ifo inner wall laycr(s) near the inflated base produce 
successive conidia in a process similar to what Minter ct al. (1982) interpreted 
as holoblastic in Crypro,poriopsis sp. ,\tinter et al. (1982) defined holoblastic 
as "lhc mo<le of production of cell w;ill in which, following completion of <Ill)' 

developmental stage, the fungus in a new stage lays down wall layers which arc 
continuous wilh all of the wall l;iyers used in the prt:vious stage." This defini tion 
supports the description of conidiogcnous cells in Eudogr:11ospora 11sp<!cli1hilis 
as cndogcnous-holoblastic because all inner wall layers arc invol\'cd in the 
production of successive coni<lia and arc conti nuous with the conidia wall layer. 
lhc vase-shaped conidiophores can be described as unicellular conidiomata 
when at maturation they produce successive conidia. E1idosporoid<!11s \V.l l. I lo 
ct al. (2005) is also superficially similar to E11dogerrospom, but the former does 
nol product: successive coni<li;i, and aflt:r maturation shows <lisarl iculation of 
the conidial cell similar to the ~,hlam}'dospora~ o(CJl(lfom spp. 

Errdogerrospora aspectabilis R.F. Castaneda, 0 . Morillo & Minter, sp. nov. 
MYcoBAl<KMll;,5397 

CoLONMBi.,rnbstr"1ol71>tr,raliejf,.,ae,atrobrnm1caevellm,.,.,..,,e,Myceli""'P!erumqi,e 
mperficiale,..-l i17 mbstratoimmersmn,ex/1ypl,issepratis,cyli,.,lrici,, a/iquall(iornm 

rellu/Ugloi>o<i.< wl ir,jlati:,, (2.5- H - 6 µm diam., rammi.\ di/r,u hrim,,i,i., ad wqu~ 
bru,mei,. CoN11>10r1101u pler11mque m,lla ;,.,,el/r,/a w11idioge"a n,J,.,ta ~et motwt1enuua, 



£1r.lo11.mospor" l(<'n . 11<l\·.{\"~""zuel~) ... 79 

Fl<ls. 4- S. Et1<log,mospom D,p«lnin/1$. pholonu,rographs froni l>olOlyp,: (INI FAT Ol9/74) 
4.Conidio~nouiullso nd ,onidia.S.Con idia. 

S.-alf: i~imlica1 "'I hyh.trs ~ I01nn 



80 •.. Castaoo.LaRuiz&al. 

1"KJ.6.l::111/oi,;t111,,,..,.,.,.ip«rabilu. Jniwil\gfromhol01ype{I Nl l'A'l"0)9/7 4). 
Conidio~nous(ell111nd (onidia. 
Si.""'•lei,irnlialWbrb.ir • 1011m. 
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fascicu lata, 1 septa/a, l<Jevia, hrwmea, r,rn.,,lata, ,-,,/ pro!o11ga/a, infum/iln,liformia, 
plerumque injlata wl xlobosa ad ba, im, 42 -53 x 8- 13 I""· CHW LA~ O.»IWIUGENA~ 
11rceolatac, d ,,.,atae,sub.ylfodricaew:iprolrn,sataci,rfu11dibu liformcs,adhasimglohm.,c, 
~11terog ,wwe,,m "/,i/ rc,,di ,c t ,hrwme0<' 4atrab mmeO<',p/ mmqU<kt ,,., ·.,ale, 
itJterd .. mi11determinatau ,m,l- 2prolifemtionilnu m rcroblmti<:i,perwm:11tiln,s, 7- 11 ~ 
8- /Jpm.<1,mparicril,,. , ;.,_,.,,,,,,.,;,.bmmrci,,cirmba,imdi,positac.Loci, ,m,idiage,ris 
i11tra suprabasi/ib.1s, wmp/a,mtis. SiiCESS/0 C-01</DI OR UM schiw /ytic.z. CON/DIA solitaria, 
e1tdoJ1p1ica, davata IIS<Jlle ad cylilldriaa,sr,b-tnmwta<Wb.>,im, rolim,lataa,lupiccm, 
(5- )7-septata,brn,meaw:lam:>brrrn"ea,scdr,trimqucpal!idiora, i.e. palluiebrn,mea, 
32 38 x 8.5 10.5 µm, laevia vel /em,itm,icata, wriata, it, ma.s.<a atrobrrm'1Nl, sicc.z 
w 11p,esta. Telromorplwsi, i,:m>la. 

T'YPK: L1<\'eras,Barquisine10. Lara , Vene7.uela . onde.:.i yinghran.chofan11niden1ified 
plant 2 5.\'1.2009. 0 . MoriUo (Hololypc, l'.'lll'AT O)iln 4) 

ETYMOLOOY:Lltin , asp«tabilis - meaningvisible, worthyofbeingseen. 

COLONIE-~ on the natural substrate effuse, dark hrnwn or brown . Mycelium 
mostly superficial and somewhat immersed; hyphae septate, branched, 
cyHndrkal and sometimes with globose to inflated, thickened cells, (2.5- )1- 6 
flm diam., smooth-walled, pale brown to brown. CoNlDIOPIIORES mostlr 
absent, reduced to conidiogenous cells, but sometimes macronematous, 
mononcmatous, fasciculate, erect, straight, I-septate, vase-shaped to elongated 
infundibuliform, always inflated or globose at the base, smooth-walled, 
42-53 x 8-13 flm, brown or dark brown at the base, pale brown towards the 
apex. CoNIDIOGENous CELLS unilocal, endogenous, enterogenous, globose, 
vase-shaped. clavate to slightly infundibuliform, discrete, determinate or 
indeterminate with l- 2 entcroblastic percurren1 prnlifcra1ions, 7- l l x 8- 13 
fllll, with thickened, brown wall, smooth, arranged at the base near Lhc bottom 
of the conidiomata. CoNlDJOGENous LOCI internal and supra-basal, flattened. 
CoNIDIA solitarr, endogenously produced, clavate to sub-cylindrical, truncate 
at the base, rounded at the apex, (5-)7-septate, darkened at the septa, brown to 
dark hrown and pale brown at the end~. 32- 3R x 8.5- 10.5 flln, smooth-walled 
or slightly lunkatc, successively produced and accumulating in dark brown 
and dry masses. Teleomorph unknown. 
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The genus l.eucocoprinus in western Washington 
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Abstract - lhc genus lei,cocopri1111, in \\'a;hington slate was inws1 i£ak:d based o n 
fre,h ai1<l hcrbarium ,olkct ionsasa part of~ sun>:rtoas..., .. 1l,t' biodiwr> it ya11d 
abundance of all lcpiotaccous (,\g,m«zcroc) fungi in the Pacific Nort hwc,;\. S,:vcn 
,;pe,:ics ,..,ne found to occur in the st udy area. Uucocoprinus (L~.) flavnam ii reported 
from Washing1on whik l.. .. /1rcl,;,.,,.,;;a ncl 1.,-. l!<'foem,mniiarccrcdibly recorded in 
Korth America for the fi rst time. '[hccompkx history of Le • .rcliiar,sin Korth America 

including ilsfl rstrecordfrom\\'ash ingtonisdiscuued.1heabo,·efour spccicsas"'d l 
a,I..:.l,i,.,/,.,,,,.,;;,u ... .-pi,1ip<"->,and l ,c i,irJ/hinu,a reJescr ibedand theirmkroscopic 
charactcrsillumatcJ. 

Kcywo rJs aga rics, introduced species, we~tcm North Ameri ca 

Introduction 

Pale-spored members of the fam ily Agariwceae (lepiotaceous fungi as defined 
by Vcl linga 2004a; formerly Lepior11ce11e) have remained rather understudied 
in North America (Vellinga, 2004a). The weslo.:rn half of the continent has 
received little attention since the works of Burlingham (\915), Murrill (1912) , 
and Zeller ( 1922, 1929, 1933 1931, 1938). '!he methods of investigation ignored 
characters now considered of great importance, and microscopic features were 
left essen1ially un examined. 1\lthough the 1epio1aceous fl ora of California (and 
to a lesser extent that of Oregon) has received much allention in lhe last 10 
years bringing to light many of the details needed to clarify species' identities 
and relationships (Smith & Sundberg 1979; Sundberg 1967, 197\a, 197l b, 
1976, 1989 1995; Vellinga 200\a, 200 lb, 2007a, 2007b, 2007c, 2007d: Vellinga 
& Davis 2007; Vellinga & Sundberg 2008), pac ific northwest species have been 
relativclyncglcctcd,exceplfortheworkbySieger(2003). 

In an attempt lo lessen the disparity of knowledge regarding kpiotaccous 
fungi, the present paper is presented as a first in a series of investigations 
concerned with assessing the biodiversity of lepiotaceous fungi in the Pacific 
Northwest. 
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The genus /,euwcopriuu.• Pat. was originally erected to accom modate the 
sukalc/plicalc species intermediate bclwccn l..mwu;;ariws (/.11.) Lucq. ex Singer 
and Macrolepiora Singer (Singer 1986). This position is problematic as there 
are many Lt'11coagaricus species that have moderately to slightly sukate pileus 
margins. 'fhe distinction was clarified with the discovery of pseudoparaphyses 
(also called brachybasidioles and pavement cells) between the basidia, which 
spcciesofLe11cut1g11rim:;lack. 

Genetic investigations have not well supported Leucocopritws as 
independent but show its species intermixed with Lt'11 c0<1g11riws species. '[he 
possible monophyly of Leucocoprinus cannot, however, be completely rejected 
(Vellinga 2004b). The present paper treats Ler1cocoprim1s as an artificial but 
cunvenicnLly recognizable morpho-genus r.ither than a natural a~emblagc of 
species. It appears that the presence of pseudoparaphyses is not phylogeneticallr 
significant, but it is still unclear whether this character has evolved sever.ii times 
to give rise to close groups of species or whether it has been gained and lost 
several times at the species levd and thus has no par ticular taxonomic value. 
Herc Leucocuprim1s is used in a sense that excludes species of Lencoagaricus 
section Amwlari and section Pilosdli - e.g., l.!1. americmms (Peck) Vcllinga, 
L(l. b.idlwmii (Berk. & Broome) Singer - which some authors (e.g. Moser 
1967; Reid 1990) have included. 

Species of Ll'ucocoprinus appear to benefit greatly from human disturbance. 
They grow quickly and readil>• in potting soils and other man-made organi c­
rich materials in which they appear to have been transported. As a result, it is 
probable that all seven species known to occur in Washington were introduced 
during the 20th century. Leucocoprim1s brebissonii is especially interesting: since 
the first report in l 991, its populations have become very common and are 
now readi ly encountered in most Puget Sound basin forests. Vellinga (200lc) 
suggests tha1 / .. brebi.<snnii has become more common in the Netherlands due 
to incrcasingnitrogcnenrichmentufthesuil(Vellinga2001c). 

The first report of a Lwcocoprimi:; species from \Vashington was «Lepiot11 
cret,1ct'11 (llull.) Morgan" reported by Murrill (1912), who cited ~Lepiot11 
cepaestipes QuCe as a synonym. It is impossible to discern exactly what species 
Murrill reported as he had an ex1rcmely hroad species concept (sec remarks 
under Le. ere/11e1<11s). Sheridan ( 1956) reported Le. bir11bm1mii(as "Lepio/11 /uteo 
(Bolton) Matt.~) from \.\'ashington for the firs t time as a common greenhouse 
inhabitant or found outdoors in soil that had been artificially heated during the 
winter. The next two additions to the Washington Leucocopri1111s mycota were 
Le. cepistipes and Le. ia11tl,i11m (as Le. ~/ifoci110.c-rmrulos11s") by Sieger (2003). 
111is paper pr~'Sents the first reports of Lc.ffovesce11s and Le. cre/iiceus (in the 
narrow sense) from Washington state and the firs t documented reports of 
Le. brebisso11ii and /..c. heinemmmii from North America. 
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Materials and methods 

Synonyms arc liskd only when helpful or inform:.ttivc. For :.t complete list, sec Vdlinga 
(2009). The gcncr~ n:.trn, l J · Ill, Tc1'w, ,:.r· w u111/ L~w c / r"mrrebbrcv"atcd 
asL .. L,i.,anJfr. 

lk,caus<" of the lade of data on fresh material, the macroscopic d<·scription for 
Lr. i,mr/1im,sisborrowcdfromSieg,:r(2003).Colornotalionsinquotation rnarksare 
fromRidgway(19l2) 

Descriptions of microscopic characte~ were made using the glossary of Vellinga 
& Noorddons (2001) whenever po"<•ihlc. Microscopic ohscrvation., were made from 
exsiccate revi\"ed in 3% KOi i. Dimensions were recorded from 30 measurements made 
fromnnespecimenforsporcs(inprofileview),cheilocystidia.andpileusrn,·eringcells 
TCn basidia and pscudoparaphyscs from each collection were measured. Measurements 
and Q-valucs (a ratio of kngth owr width) arc displayed as follow~ lower c~lrcme­
mcan-uppcr extreme. Pscudoparaphyscs, stcrigma\a, and basidia were measured 
during,orshortlyaftcr,sporulation. "Thcpilcuscowringwasscctioncdatlhcdisca11d 
mid-marginandncarthccdgctoobscn·cthcfullvariabilityofpilcusstrucrnrc.When 
possible. both immature and mature pikuswcrc sectioned to determine the development 
ofthccowring. 

All cited collcrtions arc deposited at the University of Washington hcrbarium 
(WTU). 

Results 

Of the seven species of Leucocoprim1$ encountered. four were found lo grow 
only indoors or in artificially heated hahitats , one grew hoth indoors and 
outdoors, and two were found only outdoors. llasidiocarps of Leucowprium 
species are most often encountered July through September rarely fruiting as 
late as November. 

The seven Le11cocopri11us species known from Washington state are described 
and illustrated An artificial key to 1heir identification is presented he low. 

Key to Leuc:ocoprinui i peciei of Wuhington 

l.Carpophorcswithycllow(oncs 

2.Centcrofpileuswithfolvous1ones,lackingscales;pileuscovcringcomposcd 
ofloosclyarrangedglohosccdls;sporessnt>globosc,lackingagcrmpore 

5.l("w,oprinusjlaws.,ms 

2.Ccnlcrofpilcusla.:k.ingfuh·oustoncs,wilhdislindscalcs;pilcuscovcring 
lackingglobosccclls;spor~-sbroadlyamyg<laliformandwilha<li,;tinct 
germ pore ........................ ........ 1./.~ucocoprinusbirnbaumii 

J.l'ile-usa11dstipecowrcdwithacopiousfarino,ccovcring;la-ckingcontrasting 
scaksorfibrils.;cntircfrnitingbodywhitctocrcamcolorcd 

. ·-·-·-·-·-·-···-·-·-·-·-·-·-·"-L,mcocoprirm5ue/acei,s 
3. Pileusands1ipconlyslightlyfarinose(ifatall);wilhcnnlrastingscalcsortihril., ... .4 
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4.l'ikuswithblacktodarkgrcydiscandscalcs 
4. Pikus with purple to brown colored disc and scales .. 

5.Pilcllswithminulc,granulc-likc scalcs;founJ in forcst,(suspeclcd from 
grccn-hous~-s) .... .. . ... . ..... . .. . .. . ... . . . 2 . Leuwwprirms brOOissunii 

5.Pileuswithsmall,iibrilloscscale,;;knownonlyfromgreenhou;cs 
.............................. ....... 6.Leucocoprirmsheine,mmnii 

6. l'ileuswithsmall,vinkt- toli lac-brownscaks;foundindoors(todate)in 
flowerpots de 7.l,e11cr>cr>p,-i1111si,mtliim,., 

6. PilellS with m~-dium lu small, brown to tan, apprcsscd scales; found in 
wood-chips, compost heaps, gardens etc. . . . ... ... . 3. Lmcoeoprim,s cepistipt'!i 

l. Le11cocopri11m birr1bau111ii (Corda) Singer, Sydowia 15(1-6): 67 (1962) I'm. l 
•,l,i:,..ri,~shiwb,wmiiCorda,lcon.Funjl;.(Praj:\uC)3:48(1839) 

- Lepiot,,1,,ieoGodfrin,Bull.Soc.mrcoJ.Fr. 13:33(1897) 

·L~1rowp,i,u,s !r,,e.,, (Godfrin) locg., Bull. mem. Soc. linn. Lyon 14: 93 (19'\5) 

P1LEus: 2.0- 7.5 .:m, at fi rst paraboloid to .:ylindri.:al, later paraboloid to obtuselr 
coni.:al upon expansion, more or le;;:, plane to broadly umbonatc with age; 
margin at first incurved. later de.:urved, sometimes straight wi th age, sulcate­
striate; with appressed-fibrillose scaly to squarrose scales; dis.: solid, breaking 
up oulw.ird into scales on a somewhat farinose background. these often absent 
hy 3/4'~ out; s.:aks "old gold" to "Verona brown" to "raw umhert ha.:kground 
"barium yellow" to "citron yellow" to "massicot yellow" to "naphthalene 
yellow" to "sulphur yellow", pallid in the furrows; texture moderately firm 
when young but soil and fragile with age. Ouoi:: absent to sometimes fungal 
(like Lycope,-do11 spp.). LAMHJ.LAE: free, often noticeably remote, subdistant 
to crowded, ventricose with age, soft, very thin, "sulphur yellow" to "citron 
yellow~ edge notably fimbriate. STIPE: 2.5- 9.0 cm long, 2-6 mm broad at apex, 
often i;radually enlarging below to a slightly enlarged to somewhat clavate to 
bulbous, 4-15 mm broad, base, farinose to pruinose to somewhat floc.: ose­
;;quam ulose, "citron yellow" lo "massicot yellow" to "naphthalene yellowt 
sometimes dis.:oloring "huffy brown", hollow and stuffed with pith. ANNULUS: 
thin, felt -like, superior to inferior, moveable, band-like, ~,i tron yellow" to 
"barium yellow" to "naphthalene yellow;" rarely leaving remnants on pileus 
margm. 

SPORES: 7.7- 8.9- 10.5 x 5.9- 6.5- 7.3 µm, Q-value 1.12- 1.36- 1.56, ellipsoid to 
slightly amrgdaliform in profile view, thick-walled, with a large apical germ 
pore that is often covered with a hyaline cap, mctachromatic, dextrinoid, 
BASlD!A : 19.8-27.5 x 7.7- 11.0 µm , pyriform to narrowly davatc, 4-~porcd, 
surrounded by four pscudoparaphyses. STF.RIGMATA: 1.4 -2.2 x 0.8-1.2 
µm. PsEUDOl'ARAPHYSES: 16.5- 22.1 x 10.5- 12.8 µm , narrowly utriform to 
narrowly davatc, lacking a pedicel, often somewhat angular. CHEILOCYSTIDIA: 
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pp 

l'1cuu; 1. Uuaxoprirru, himh,mmii -
S. >i><Jr~,; C. d ,~ilocy,tidia; PP. pib" CO\"<•ring; SP. conl~Xludl ~1~nlt!nts 

(alltrom collectionl'llMl9-13). 

22.5- 40.4 - 62.5 x 7.5- ll.3- 14.3 µm, very variable, lageniform to fusiform, 
less often davate to utr iform, at apex often with a flexuous excrescence that 
is up to \., of total length, rarely with mucronate to obtuse apices, thin-walk·d, 
often with somewhat yellow colored vacuolar contents. P1uws COVEIUNG: a 
confluent layer of terminal cells when young, disarticulating into scales and/or 
patches revealing short, inflated to cylindrical, loosely attached cylindrical, 1-1 -, 
T- to L-shaped contextual clements (these being the only discernabk cell type 
in poorly preserved collections or in collections in which scales are indistinct 
or absent). Terminal clements ;iscending tu somewhat repent conglomerations 
of 32.5- 65.7- 155.0 x 7.5- 12.8- 18.8 µm, lkxuous cylindrical to somewhat 
narrowly lageniform to rarely elongate clavatc terminal. SnPE COV ERING: 

composed of repent to ascending, cylindrical, 5- 8 µm broad clements similar 
to the terminal elements of the pikus. ST!PITIPELLJS: a cutis made up of IU-15 
µm broad, cylindrical clements. CLAMP CoNNECTJONs: absent. 
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HABITAT AND DlSTRlllUTION: solitary lo suhconnatc imhricatc in rich soils, 
very oftm in i;rccnhouscs or in llowcrpols indoors. Cosmopolitan. 

Couu ;n<JNS UAMINUJ: U.S.A .: Wa,;hington, King Co., S..,~ nlc: PBM 1943, dcl. P.B 
Matheny.812112000: Uni vcrsityof\\'a.s hi11gto11 llota11yg ,..,e11hm•se:SA!.8&14 l7, det. 
S.A. Rchncr, 2/24119&1: University of Washington ~ampus: MTS 4997, Jct. M.T. Seidl , 
8/2912002; STZ 9330, dcl . D. Slunt·,, l l/09/1955. Sl'0kanc Co .. Whitworth Collc)'\C ' 

D. Brown9/ 1989,det.J.M . Birkebak 

REMARKS: 'n1c bright yellow colorJtion and .:osmopolilan distribution in areas 
ofhuman disturbance has made L.:. bimb,wmii one of the most easily recognized 
mushrooms. Jts toxicity (Singer 1986) further contributes to its fame. 

The species is reputcdlr an indoor species in northern temperate locations, 
bul it has hccn collected ou1doors in Washington in an area with artificiall)' 
healed soils (Sheridan 1956). It is undcar whether this species is truly rcslrided 
to artifidallr warm soils, as I have heard manr unconfirmed reports and at 
one point seen what appeared to be an immature Le. bir11b111m1ii in na tural 
conditions in a pacific northwest forest. 

There is some confusion regarding the strudure oft he pileus covering. and 
sometimes only the upper .:onle.xlual dcmcnls arc described and illuslralcd 
(e.g., Sundberg 1967, Pegler 1972). 

2. Leucocoprim,s l>rel,iScSonii (Godey) Locq .. Bull. mens. Soc. linn. Lyon 
12:4 1.1943 

• 1.epfoui l,n,b;,..,,mii God~y in Gillet, HymenomyCCt= 61. 1871 

1'11.1,us: 2.0-5.5 cm broad. short cylindri.:al when very young, becoming conic 
to convex to more or less paraboloid, sometimes becoming plano-.:onve.x when 
mature, often collapsing to more or less truncate conic; margin often straight 
to decurved, sukate-striate, sometimes with sparse velar remnants, often 
eroding with age: disc subtomentose to velutinous. immediately around disc 
breaking up into granular scales that arc very sparse near margin; "dark grey" 
to bla.:k to sometimes "fuscous~ tinted, rare ly as pale as ~smol--y yey;" context 
white. rarely discoloring slightly yellow, ver>" soft and thin, somewhat fragile. 
ODOR: distinctly fungal. LAMELLAE: free, close to crowded, 2-6 mm broad, 
al margin fimbriate; white or with "cream buff~ tints. STil'E: 3.5-9.0 cm long, 
l - 1\ mm thick at apex, enlarging downward to clavalc, 3-6(-10) mm thick 
base, somelillll'S rather flcxu ous, .:cnlral to very rardy slightly eccentric, often 
appearing minutely fibrillose or minutely pruinosc near apex, white to "ivorr 
yellow," sometimes discoloring pinkish tlesh- colorcd to dingy orange-pink 
with age especially near the base. al very base often with some light grey tints , 
hollow and often stuffcd,somewhat fibrous-friable when fresh. ,\NNUI.US: thin, 
upturned, median; while lo pale cream, sorn~timcs leaving loose remnants on 
thc pileusmargin. 
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Fwu kE 2. U11=uprinr,< br~bi,w11ii - S. >f>ure,; C. d1~i lucy,tiJi•; l'P. pil~us ruwriug 
(111Jfromrolkction)Mll9-13-2006·01). 

SPORES: 9.2- 10.6- 12.1 x 1.9- 6.0- 7.2 µm, Q-value 1.50- 1.77- 2.08, oblong 
ellipsoid to slightly amygdaliform, thick-walled, with an apical germ pore that 
often somewhat slants toward the adaxial side, metachromati.;, dextrinoid. 
BASIDIA: 18.7-23.l x 9.2-10.8 µm, pyriform, 4-sporcd, surrounded by four 
pseudoparaphyses. Sn:RIGMATA : 1.0- 1.5 x <0.7 µm. PsEUD Ol'ARAl'HYS ES: 

14.3- 17.6 x 6.6- 10.2 µm, narrowly davate, only slightly enlarged at apex. 
Ct1.EILOCYSTILJJA: 22.0- 46.8- 73.7 x 7.7- 11.4 - 19.8 µm, cylindrical to very 
slightly fusiform, somewhat lkxuous, often slightly constricted hefore the apex 
giving the cells a slightly capitate appearance, ollen somewhat pediccllatc lo 
tapered, thin-walled, hyalinc. P1LEus COVERING: a dense layer of terminal cells 
that disarticulatcs into several minute scales and remaining confluent at disc 
revealing cylindrical to sometimes branching, repent, contextual clements; 
terminal cells 26.3-41.8-60.0 x 15.0- 19.1 - 27.5 µm , hroadlyclavatc to ellipsoid 
tu pyrifurm, often with a very broad point of attaduncnt, rarely with a short 
pcdiccl, filled with grayish-olive brown vacuolar pigment, somewhat loosely 
chained with 1- 6 pigmented clements that become narrower, longer and blend 
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into con1extual cells. STIPP. COVE RlN C. : restricted to very base, composed of 
cylindrical tu somclimes narrowly davale, moderately pii;menleJ., sparse 
clements. S TJPI TIPELus: a cutis made up of 7.5-11.3 µm broad, 9•lindrical, 
repent clements. CLAMP CONNECTIONS; absent. 

HABITAT AND DtSTRIDUTION: scattered to gregarious, sometimes imbricate 
and mort." or less rnnnate, growing on duff of A/,rus rubra, Acer macropl1yl/11m 
and/or Tlruja plirnM, less commonly on debris of Ts11g11 lle1erop/1ylfo and/or 
Pseudorrnga menzie.<ii or sometimes on \'cry decayed ·nmja plicata wood. 
Known from throui;hout the tropio;: known fro m Europe and the l~.i.cilic 
Northwest (where it is likely invasive for the latte r; sec below) in temperate 

Co1.u:cTmNs F.XA MIN~n: U.S.A .: Wa,hingto,1. King Co., Br id le Trail, Stale Park: Lil 
2007·06· 18·05,LB2007·06·2L ·06,LB2007--07· L6·09,LB2007·07·23·0L.LB2007· 
07-23-02 , LB2007·07·27-03,LB2007·07·30·01, Alldet.J.M. Birkebakandl. Bayltr ; 
Ca rkeck Park: JMI\ (,II, dct . J.M. l\i rk~hak, 1()/13/2003; n. Olivers. n. 2004, dct. J.M 
Birkcbak. 2004: Cool C=k Park: [MB 75. d,;:J. J.M. Birkebak. 9/2512003: Fauntleroy 
Park, fMB 258, det. J.M. Birktbak. 9/17 /2001: JMB 9-13-2006-01, de!. J.M. Bir~bak, 
9/l3/2006;Li11col11Park: JMB 56. dct.J.M.Ri rkeh.!k,9/30/200J; R"'lmond Pre.<erw 
Forres\ Beckwi th 7110102,dei. l.M. Birkcbok. 7/14/2004: St. Edwa rds Stale Park: GRW 
ns, de!. J.M. Birkebak. 10/02/1994. Snohomish Co., Tul~lip: M. &nntl! 6/2412004, dct 
J.M.llirkehak 

REMA II.KS: Leucucupriuus brebissu11ii may be lhe most commonly encountered 
1.eucocoprim~~ species in \\'ashington. This species has probably gone 
unnoticed, despite its abundance, as a misdctermined Lepiot11 Mrodisw 
Zeller, another species that features black scales on a white background but 
which is easily distinguisht>d by a morr robus t stature and the vastly differing 
microscopic characters easily distinguish ii. Leucucuprinm heiuemmmii, the 
other [.er1Cocoprim1s species with a black pilcus covering, is differentiated by its 
punctatc scales and short, broad clements. 

Le11cocoprim1s brebisso11ii appears to have been introduced to \-\'ashington, 
as its first collection dates from 1994; given its current abundance, it is highly 
improbable that it could ha\'e gone uncollected and unnoticed for so long. This 
species has hccomc naturali~.ed tn a great extent and iscommonlr encountered 
in most fores ts in the greater Seallk area, Whereas interspecies competit ion 
and displacement arc poorly known, it is impossible to determine whether the 
arrival of this species has impackd native mycoflora to any significant extent. 

This report extends the known distribution of Le. brebissonii to include North 
America. The three previous reports of this species from North American arc 
doublful or ambiguous, Smith's (198 1) n:port of~Lc. br.-bimmii" refers tu a 
fibr illose pikus composed of narrow, somewhat cylindrical clements, features 
that dearly separate her description from tht." current rnnccpt and likclr 
represent something in the tepiota atrodisca complex (Else Vcllinga, pers. 
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com.). Arora ( 1986) mentioned collecting "l.epioh1" /,rebi.<.<rmii from a lawn in 
Berkeley, California. Not only is lhis habitat highly unusual, the des.:ripliun 
of the carpophores as "2-3cm, with brownish to grayish scales," casts further 
doubt upon his identification, as Le. brebissmrii is described as a black to dark 
grey (at palest) spedes; the name is probably a misapplication based on Smith's 
1981 species concept. It has not been seen in the Berkeley area since this report 
(Else Vellinga, pers. cum.) and thne is also no pTl'Served collection lhal can be 
examined. Akers (1997) reports "Leucocoprinus cf brebisso11it from Florida, 
but the reference seems doubtful as he described the stature as resembling 
Le. fmgilissimus "(Rav. & Berk.) Pat.'; a much more fragile species than 
Lc.brebissouii. 

The pn'Sent paper cites many collections for lhc species in Washington, and 
the nr!TS sequence of Washington material is identical to those from European 
collections (Else Yellinga, pcrs. com.). "lhc distribution in North America needs 
further investigation. 

3. Lc11cocoprim1sccpi,;tipes (Sowerby: Fr.) Pat., J. Bot., Paris 3: 336 (1889) 
[sensuJ.E.Lange] Fro.3 
• lr,piol,.,;epi,tipc,(Sow~rby:Fr.)P.Kumm.,Fiihr.Pilik.: 136(1871) 

l'lLEU.~: 2.5-5.5 cm broad, ovoid to conic when young, hecoming oh1uselr 
carnpanulak, broadly urnbonale lo somewhat truncate at tim<:s; margin al first 
incurvcd, becoming straight to more often decurved, sulcate-striate; glabrous 
to findy appressed tomentose at dis.:, toward margin becoming diffraded 
into sometimes slightly recurved to appressed squamulae, widely spaced near 
margin, rest of surface radially fihrillosc to farinose; disc and scales "mummy 
brown" lu ultazd" tu usayal brown" to "snuff brown" tu "cinnamon brown" to 
"cinnamon" to "day color" to "huffy brown" to "warm buff" to "honey yellow~ 
ba.:kground white to "'pale pinkish buff" to "pale ueam buff;" context soil 
(but rather sturdr for this genus), more or less white. OooR: mild, fungal. 
LAMELLAE: free, often noticeably remot ely so, dose, rather broad, thin; white, 
sometimes discoloring "amb<:r yellow," edge notably fimbriate. Snn;: 2.5- 7.5 
cm long, l.5- 4.0 mm broad at apex, often slightly and gradually increasing in 
breadth downward to an often moderately clav-.ite base, 6-7 mm broad base, 
glabrous to innately fibrillose to slightly tomentose (especially toward base). 
"light vinaceous cinnamon" to "light pinkish cinnamon" to "pinkish buff" to 
"huffy brown" l<J uavcllaneous," g<:nerally darker downward, often discoloring 
uclay color" to "sayal brown." ANNUl,US: mcmbranaceous, flaring, superior, 
''avellaneous"to"bulfybrown"to"cinnamon." 

SroRES: 7.7- 9.2- 10.5 x 5.5- 6.7- 7.7 µ m, Q -value 1.19- 1.37- 1.52, ellipsoid to 
slightly amygdaliform, thick-walled, with an apical germ pore .:overed with a 
hyaline lens, metachromatic, dcxtrinoid. BASIDU: 22.9- 28.3 x 9.7- 10.8 µm, 
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F1GUJ1.E3.L"'"°"oprim,scepistipe,-S.~pores; C.cheilocys!idi~;PP. pilcusco,uin.(!; 
(~llfrom colkctionSTZl4210). 

dav.itc pcdiccllatc to cylindrical pcdiccllatc, 4- to rarely 2-spored, surrou ndcd by 
1 pseudoparaph}•ses. STEIUGMATA: 1.1- 2.2 x 0.7- 1.2 µm. PsEUDOPARAl'HYSES: 
16.1- 18.7 x 9.1- 10.1 µm, pyriform to more or less sphaeropeduncula1e with 
a very short, broad pcdicd, rarely broadly fusiform. C11EIWCYSTLUJA: 30.0-
45.3-57.5 x 10.0- 14.8- 17.5 µm, davatc to lagcniform to rarely fusiform, often 
with a pedicd of short lo moderate length, with obtuse to mucrom1te apices 
or with a flex uous, often tapering but sometimes capitulate, rarely forked, 
4.5- 6.5 µm broad excrescence up to 2/5'" of cystidium length, thin-walled, 
hyalinc. P1u:us COVEIHNG: a loose turf of terminal cells when young, thinning 
with age and breaking into scales, revealing rep.:n l, cylindrical to T-shapcd 
contextual elements that often become loose and disart iculated; terminal cells 
32.5- 56.0- 92.5 x 5.6- 8.3- 11.3 µm, very variable, flexuous, lageniform to less 
often cylindrical to narrowly cla\'a\c, yellowish brown, loosely chained; with 
2-5 pigmented, angular globosc to short cylindrical cells that generally blend 
into trama. STIP F. COVERING: like pilcus covering but more often cylindrical to 
narrowly da\'ale, less often lageniform, shorter and broader, 30.4-58.0 x 7.6-
10.8 µm. STJPITJPELLIS: made up of cylindrical, 10.0-17.5 µ m broad, elements. 
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Cl.AMP CONNECTIONS: ahsent . 

HAllJTAT ANlJ DJSTIUllUTJON: solitar>' to gregarious to subconnate imbricate 
on rich soils, cnmpns1 heaps, and wood chi~. Can he found ho1h indoors 
(!,;rt:<.'nhuus,:) and outdoors. Cosmopolitan. 

Couu.-rn.J!<S Ex ... "'""'" U.S.A.: Wl<,hingtou , King Co., Fuskr I,lan<l: STZ 14859, <ld 
D.Sluntz,9/l2/l%!\; Lincoln l'ark:STZ 142 10,det. D.Stunt, .. 11130/1967; Uniwr,ity 

ofWashingtonArborerum,STZ18980,det. f.M.Birkcbak,918/l9197S;Uniwrsityof 
\\'•<hiuglun llutauy Grc..,i,hous.,: FVDB 3787, <l~l. F. \'4n 0., lluga.rl, 9/23/1976; STZ 

7116,<le t.J.M.llirkebak.9/1011944; S"l"l l63!1,det.D.Stuntz.8/9/1945;SJ"ZJ94S3,<let. 
J.M. Birkebak, 9/10/1976. 

REMARKS: This cosmopolitan l.euwcoprinus rivals I.e. brebiHonii as the most 
common n:prcscntativ,: ufthc !;t'llUS in \Vashin!;lun. Like many of its brctltr,:n, 
this species fruits both indoors and outdoors. 

One L.: . .:epi:;tipe, colledion induded numerous primordia in a large, tight, 
contlucnt patch with mature specimens.. The development of the universal veil 
and the hymenophoral cavity was found to be essen1ially 1he same as described 
for Lepiof(1 clypeoloria (Bull.: l;r.) P. Kumm . and Lepivt11 mt1g11isport1 Murrill 
(Atkinson 1914). The only di ffe rence noticed was that considerahlc elongation 
of the stipe tissue (2-3 mm) preceded hymenophoral differentiation and 
enlargement of the pilcal cells. This difference between cell enlargement in the 
stipe and lack of enlargemen1 in the center of the pilcus context explains the 
abrupt cdlular diffcrc:nce between the pilcus and slipe context causing their 
veryea.~yseparation ("ball and socket~ attachment). 

4. Leucocoprim1s crctaccus (Bull.: Fr.) Locq., Bull. mens. Soc. linn. Lyon 
11:93(19·15) Fra.4 
• Lep,olacr<'l=(Bull .:l=r.)Morgan,/.M)"ml.!3:3(1907) 

mLcpiornfari110<a l'c<:k. Rep. XY. St. Mus. nal. Hist . 43: l!l. {ll!90) 

m/.co,roroprmo,s h1"Yiramo,s H.V. Sm. & N.S . Wclxr, Cont rib. Univ. Mich. 
Herb.15:301.(1982) 

1'1 1.1,us: 3.5-6.0 cm hmad, hemispherical when young. expanding to plano­
wnvex to campanulatc, often somewhat umbonate; margin decurved, slightly 
sulcate-striate, at most sukate to 11s•h to center; when young with many, dense, 
soft f!occulcs, readily collapsing or wearing off to leave farinose covering; 
"light buff" to while at center, white elsewhere. LAMEI.LAE: remotely free, 
dose, rather broad, thin; white, edge slightly fimhriatc. STIPF.: 5-R cm long, 
4-6 mm broad at apex, gradually enlarged downward to a broadly davate 
to somewhat fusiform 6- 13 mm broad base; sometimes coarsely farinose to 
slightly flocculose-farinose below annulus, subfarinose above; white to ivory 
yellow tinted (especially darker below). ANNULUS: very soft, somewhat flaring, 
median tosupcrior,white. 
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F1G URE4. Leuuxopri1111,rn,1,1,e,.,- s.,pores;C. ch~ilocys1idi a; PP.pileusco\'Cring 
(aUfromcolleclionS/22). 

SroRES: 8. 1-9.1-11.8 x 5.9-6.8-7.8 µ m, Q-value 1.32-1.17, ellipsoid to 
somewhat amygdali fo rm, thick-walled, with an apical gcnn pore covered 
with a hyalinc lens, mctachromatic, dcxtrinoid. BASILlli\: 16.9-21.3 x 9.3-11.2 
µm , pyriform to somewhat clavatc with a somewhat bulbous base, 4-spored, 
surrounded by 1 pseudoparaphyses. STERIGMATA: 1.3- 2.0 x 0.7- 1.1 µm. 
PsEUDOPARAPUYSEs: 10.4-13.3 x 7.1-9.6 µ m, sphacropcdunculatc to broadly 
clavatc to pyriform, point of attachment very broad. CHEILOCYSTIDIA; 27.0-
19.3-75.6 x 7.2-10.5-17.6 11m, subcylindrical to narrowly fusiform to slightly 
narmwlylageniform, mucmnate, rarely obtuse, or wi1h a flcxu ous excrescence, 
moderately pedkellatc, thin-walled, hyaline. Piu;us COVERING: a sparse layer of 
terminal cells essentially absent on mature pi lei, most prevalent near the center 
of young pilci, 45.0- 73.9- 117.0 x 7.0- 8.1 - 9.3 11m, cylindrical to somewhat 
narrowly lagcniform, with fkxuous necks, often mucronate or with a short, 
tapering. apical excrescence with thinner wal11han sub1crminal cells, very 
loosely chained to clements that bewme shorter, broader and blending with 
the anastomosing,often H- to T-shaped very loosely disarticulating contextual 
elements with numerous excrescences: these clements being very common on 
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the entirety of the pileus surface and mak ing up 1hc farinose covering. STIPE 
CO\'llRING: slrudure like that of pileus, with terminal cells even mure sparse. 
SnPITIPE1.us: a cutis of narrowly cylindrical, 5.0-7.5 µ m broad clements. 
CLAMP CO NN ECTIONS: absent. 

HABITAT AND DISTRIBUTION: subconnate imbricate on heap of mixed wood 
chips and hors<' manure. Cosmopolitan. 

l.,01.1.r.CTmN hHM!NEn: lJSI\ : Washington, Snohomi,h Co"' Monroe: SJ 22, .let. J.M 
Birkeb~"' 9128/ 1990. 

REMARKS: My species conc<'pl for Le. cret,1ceus follows Bulliard's original (for a 
detailed account of the complex histur)" of usage of the name Agaricus cndru:eus 
seeVellinga2001c). 

In North America most authors - notably Morgan (1907) and Kauf!inan 
(192'1) - have applied the name Lepiof(l cretr1cea to what is now considered 
Lwcocopri1111s c<'pistipes (i. c. sensu /. E. Lange). Murrill (191'1), however, usr.-d 
the name Ltpiott, cntacea in its broadest sense, which included Leucocoprinus 
bimb1111mii (as ~Agaricu..< lureris \>./ith."), l.wcocoprim1.< cepi.<lipe., (as "l.epiora 
cepm,stipesQucl?'),andt:wnLtucvcopri11usfrngi/issimus(as~Hia111/afragiliHimo 
Berk. &Rav."). 

Peck (1890) created the name Lepiot,1 f11ri11osa for th<' all white, farinose 
species here referred to Le. cre/(1ceus. !1.-!urrill (1911, 191'1) included Peck's 
species as a synonym fo r L creft!Cea. To complicate matters fur1hcr, Smith 
and Weber (1982), whu applied the name Le. cre/11ct11s lu the currrnl concept 
of Le. cepistipes, published the name Le. bre1,imm11s for the species I refer to 
Le. cretr1ce11s. ' [heir "breviramus" is distinguished only by slightly smallr.-r 
spores and subtle differences in the size and shape of cheilocystidia, differences 
tha1 I regard as taxonomically insignificant. ,\ kers (1997) applies 1he name 
Lc. br~vimmus lo what clearly represents my concept of Le. crid11ct11s 

5. Leucocoprimts jlavescem (Morgan) H . V. Sm., ·n,c Michigan Bot :.misl 

20(2),50(1981) Fm.5 
• Lepiola}laveu:e"•Murgan,JoumalofMycologyl3(l):5(l907) 

l'ILEUS: 20- 32 mm broad when expanded, cylindrical with a blunt disc in button 
stage, rounded conic to more obtuse and with a rounded umbo, more or less 
collapsing and curling on drying; margin dccurved lo stniight, sulcate-slriate, 
especially so in older specimens; surface dry and coated with a more or less 
loose granular layer; at disc ~barium ydlowff to "amber yellow" or faintly tinted 
brown, "sulphur yellow" to white tinted with ~sulphur yellowM to unaphthalene 
yellow' outward, paler at margin; context very thin and soft, pliable, white with 
yellow tint at rntide on disc. Odor: more or less pungent. LAMHLLAH: free, more 
orkssclosc,narrow; edges straight at first then hccomingcrisped with age; faces 
white,edge appears ti nted with more or less ~sulphur yellow" tu "pale ydluwish 
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l'muw• 5. Ln,~oropri1J11< flavt:«:~m - S. spores; C. chdl oc~>lidia: PP. pileu, coveri nH 
(allfronicolkc1ionJFA8466) 

while." .STJPli: 65- 85 mm long, at apex 4mm wide, at hasc narrowly clava1c (up 
tu 5- 6 mm); with a gnmular lu farinose coating; more ur less ~sulphur ydluw~ 
or this tinted with white, in age and with handling the stipe becomes deeper 
and brighter yellow (more or less ~picrk yellow"). ANNULUS: fragil e, moveable, 
median to superior, Hsulphur yellow" to "picric yellow." 

SPORES: 4.4-5.1 - 5.9 x 3.6- 4.1 - 4.8 µm, Q-value l.00- 1.27- 1.42, broadlr 
ellipsoid. thin walled. dcxtrinoid, mctachromatic. BASI L> LA : 13.4- 16.5 x 
6.l - 7.2 µm , clavatc pcdiccllatc to pyriform, 4- sporcd; surrounded with 
4 pseudoparaphyscs at right ;mgk-,; (i n a more or less .;;heckcrboarJ pattern). 
STERIGM ATA: l .7-2.2 x 0.7- l .O µm. PsEiUDOPARAPIIYSES: l l.4- 15.3 x 6.9-8.5 
µm, sphaeropcdunculate to broadly clavate, more rarely ellipsoid with verr 
short pedicel, often somewhat angular/isodiamctric. C1rn1WCYSTLDJA: 11.0-
17.1 -24.2 x 5.5-8.2-13.2 µm, very variablc, lagcnifor m to utri for m to, more 
randy, clavale lu ubclavatc, apex obtuse tu muuuna\e or with a strangulate to 
constrictcd-subcapitatc excrescence up to Y, of cell length, thin walled, hyaline. 
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1'11.1rns COVERING: of a loose layer of 1crminal elemrn1s concentrated on disc 
and somcwhal sparse on rest of pileus,on a culis of cylinJrkal, repent contcxlual 
clements; terminal clements loose globosc to subglobosc, sometimes ellipsoid, 
13.8- 31.4 - 50.0x l 5.0- 30.3-17.S µm, ((.)-valucl.OO- l.14- l .32)1ooselychained, 
sometimes with a short excrescence connecting it to adjacent cells, gcnerall)' 
more ellipsoid to fusiform downward. STIPE COVERING: composed of loose, 
globose clements like those of the pilcu;; covering. STtPITlPELLJS: composed of 
short, cylindri.:al clements 20- 30 µ m broad. CLAMP coNNEcno Ns: absent. 

HAB ITAT AND DtsTRlBUTION: In an oulJoorcovercd can lillcJ with greenhouse 
potting soil, growing in large clusters at ambient temperature. For dis tribution 
see remarks below. 

Co1.U:CT10N f.XAM INfn: USA, Washington, King Co., Seattk, U11 i,·er.,ityofWMhingto,1 
ca mpus: fFA::1•166, dct.f.M.Birkdwk.12fJ9/ l97':I. 

REMARKS: 'This sole representative of scdion D.m11dati Bee Ii in \Vashington has 
been collected only once in the Pacific Northwest. It was fo und on the Universit)' 
ofWashing1on campus in a covered can outside oft he hotany greenh ouse. 

lhis is the Jirst r,:port of L,mcocopri11 t1sjl,1wsc~ 11s in the Pacilic Northwest. It 
was originally described fro m Ohio (~'!organ 1907) and also from lllinois (Kuo 
2007), Massachust'lts, and California (the last two from greenhouses; Smith 
1981). 

6. Leucocuprim,j ll ei11e111u1111ii Migl., Micol. Ital. 16(2): 9 (1987) Fw. 6 

P1LEus: 16-22 mm when expanded, ovate when roung, expanding to convex 
to piano-convex, center sometimes slightly depressed, often with a small umbo; 
morgin more or less straight to uplifted, sulcate-striate; disc black to dark grey. 
innately fibrillost', very soon breaking into small, fibrillose scales on a white 
background lhal lhin greatly until nearly absent near margin; context vef)' 
thin and fragile, white. OnoR: fungal. LA MELLAE: free, crowded, somewhat 
broad, whik. Snl'E 12- 35 mm long, 2 mm broaJ at apex, with an enlarged, 
bulbous, up to 5 mm broad base, with abundant white rhizomorphs from base, 
longitudinally si lky, often innate ly fibrillose; white, oft en with a thin black to 
\lark grey" band near very base of stipc, hollow; context while. ANN UL US: 
membranous, white, somewhat band-like to slightly upturned, median. 

SP01rn~: 6.3- 6.9- 7.4 x 3.5- 3.8- 4.2 µm , Q-valuc 1.66- 2.10, oblong ellipsoid, 
rarely slightly amygdaliform or ~lightly pha.~coli fo nn, thin -walled, dcx trinoid, 
faintly rnctachromatic. BASIDIA: 11.5- 17.8 x 7.3- 8.4 µ m, broadlyclavatc, rarcl)' 
pyriform, !\-spored; surrounded with 1 pseudoparaphyses at right angles (in 
a more or less che.::kerboard pa11ern) . STERJGMATA: 1.5- 2.2 x 0.8- 1.l µm . 
PsEUL>Ol'All Al'liYSES: 8.9- 13.3 x 4.4 - 6.8 µm, broadlydavak lo short C)'linJrical, 
more rarcl)' ellipsoid, point of attachment often quite broad C:1t Ell.OCYSTl[)I A: 
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l'tuuH 6. &r,ro.co;,rill11< lll'inm"'""ii - S. •pores; C. cheilocy.iidiil: PP. pileu,; ruwr ing 
(allfroin colle.:1i0n[ Mll ff7-11 -08-200l) 

15. 1- 20.1 - 25.9 x 5.2- 7.2- 8.9 µm, cylindri cal, broadly fusi fo rm to slight!}' 
ut riform, occasionally somewhat ir regular in outline, not distinctly ped.icellate, 
thin -walled, hyaline. PILEUS COVERI NG: a loose cutis made of long chained, 
cylindrical to inflated, 23.4-42.6-63.U x 6.1-8.6-14.4 µm, olivaceous grey to 
dark brownish grey vacuolar pigmented clcmcnls with modnatcly constricted 
septa, occasionally developing slight secondary scptations, blending into 
cylindrical to branched, hyaline rnntextual clements. l.lare areas a cutis of 
cylindrical to branching, hyalinc hyphae. STIPE COVERING: limited to the very 
base of the stipe, like that of the pileus but clements thinner and less strongly 
pigmcnkd. S'l'JJ'J'J'lPELLJS: a culis made of narrowly cylindrical Lo somewhat 
interwoven, 4- 9 µm broad cells. CLAMP coNNt:cnoNs: absent. 

HABITAT ANL> DJSTKll:!UTION: gregarious in pol ting soil in greenhouses. Known 
from Europe and western North America. 

CoLL~=im,s ~XAMINJi D: U.S.A.: Washington, King Co.. Uniwrsity of Washington 
Botany greenhouse: /MB07--07 -2008-0l. dee. J.M. Bi rkeb.ak, 7n/200& )MB r:n- t 1-2008 
01.dct.J.M. Hir~~t,;,k, 7/ l ll200& JMB 07-18-2008·01,det. J.M. Birkehak, 7/ 18/2008 
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REMARKS: The pilcus margin of this species is barely suka1c and strongly 
resembles Ltt11w11gariws species, cspcdally Lu. m~lwwlridw~ (Malem;un & 
Bertault) Trimbach (sec Migliozzi & Zccchin 1999). This species also resembles 
L. pl111eoslictifonnis Murrill from Florida but this similarity needs closer 
examination. 

This species has probably been fo und in the University of Colorado 
greenhouse (Vdlinga, pers. com.). 

7. Leucocoprim,s im,t/li,,us(Sai;cc.) L<.,c<.j. , Bull.rncns.Soc.linn 
Lyunl•l:94. (1945) 
• l,"'{'fotaiau1hi11aSaec., Syll . Fung.9:lO(l891)[a• "&piora ja111/,iua") 

- l.e1<rorop ri111<slikui110,gra1111/osus (Henn.)Locq., Bullmens. Soc.linn.Lyon 12:9-1(1943) 

• Lepfo1ali/ad nograu11lo,wHe n11.,\'erlLbm.Vcr.Prov.Brande11h'IO:l15(l898) 

l'ILEUS: 1.5-1.5 cm broad, ovoid to parabolic when young, truncate conic and 
collapsing slightly with age; margin dci;curved when young, sukatc-striate; disi;c 
unbroken, violet brown to reddish violet, b reaking into minute granular scales 
the color of the disc or lighter on a bu1Tbackground. 011011: unremarkable or 
merely fungal. LAMELLAt: free, crowded, becoming wrinkled, whitish aging lo 
pale flesh. STIPE: 4-5 cm long, 2.5- 4.0 mm thick at apex, base bulbous; whitish, 
darker at base, not changing when bruised. ANNULUS: membranous, whitish, 
median. (Adapted from Singer 2003) 

SPORES: 8.8- 9.9-1 1.6 x 6.0- 6.8- 7.7 µm, Q-valuc 1.29- 1.16- 1.60, ellipsoid 
to somewhat amygdaliform, sometimes tapering slightly toward apical germ 
pore, with a small hyaline cap, 1hick-wallcd, thinning toward apex, dextrinoid, 
melachromalic. BASll>lA: 18.7- 25.1 x 7.7-9.9 µm, pyriform lo clavatc, less 
often cylindrical-pcdicellatc, 1-spored, surrounded by 4 pscudoparaphyscs. 
STERIGMATA: 2.3- 3.3 x 1.1 - 1.7 µ m. PsEUDOPARAPlfYSES: 16.6-20.5 x 9.6- 11.4 
µm, sphacropcdunculatc to broadly clavatc. CllEIWCYSTIDIA: 37.5- 60.1 - 88.6 
x l l.3- 17.3- 23.8 µm, quite variable, cylindrical to utriform to broadly clavatc , 
often, bul nut always, distinctly pcdiccllatc, thin walled, hyaline. P1uws 
COVliRJN(i: of a dense covering of terminal clements that breaks into scales 
usually leaving the disc confluent, revealing cylindrical to branching, hyalinc 
contextual clements; terminal clements more or less erect, loose chains of 2- 4, 
lightly grayish-lilac vacuolar pigmented, glohose to cylindrical, 12.5-20.4- 28.8 
x 8.8- 12.11- 21.3 µ m. STJPE cuvERlNG: re;,tricted to very base uf stipc, creel lo 
scmi -crect,cylindrical clements, approximately 50- 75 x 5- 8 µ m. STrPITIPELus: 
a cutis made of nithcr short, cylindrical, 13- 18 µm broad clements. CLAMP 
CONNECTIONS: absent. 

l lABTTAT AND DrsTRmunoN: solitary to gregarious on potting soil in 
artificially high temperatures indoors (especially prevalent in greenhouses). 
Cosmopolitan 
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FT(ouu . 7.l.e1<1>>aJf>•iuu,ia111l,i11u.,-S.s1>0re,;C.chcilocy,tid ia;PP.pileuscmwing 

(aUfromcoUcdionSATW· l98 ·0l) 

CoLLr.=1m,;s nA,11,,r.o: U.S.A., Washington. Ki ng Co., Seanle: PBM 0020 0-10096, 
det. P. B. M,uhcny (a, Lq,fora lila6tJ0J<mm,/0<11,) ; SAT 99-198-01 , <let. S. Trudell (a, 

"J,e,.,;ncnpri,m., lil=i,,osqw,mr,!t,s,,.<''). 7/ 17 /199-9: Univer~ ity of Washi ngton llntany 
grce11house; JFAJ0097, <lct. J.M. Birkebak,5123/1990. 

REMA II KS: This dist inctive species is 1he only Leucor.oprirrus with purple tones 
known from wesl,:rn North America. It has be,:n collected several times in 
plant pots indoors. It has not yet been fo und outdoors. 
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Type studies and nomenclatural revisions in 
Parasola (Psathyrellaceae) and related taxa 

LAszL6 G. NAGY'", CSA BA VAcvOLGY[ ' & TAMAS PAPI'' 

'corlinuri,,sl~')'"lwo.ru.uk 
'D(pur/111.ml of Mfrrobi<Jlugy, focullyofSdmu«n, l /rtf()tmi,/ics, 
Uuive,-silyvjSu,:i!<l, KOzt'p fuso, 52. , Sz-,:ed, H-6726, /·lmwury 

Abstract - Basidiomrcet<'Sbeloni;inginthegmu,Para,o/a ~11dson:11•satellitetaxahave 
heenrevi•c~lnntheha,i,oft)'J"'Studieu 1>1lnrigi11ald iag1l0Se.<.A<a resu l1 ofa n extensive 
taxonomic su rvcr, 34 na mes aff~ia!e<l with Parawla (formerly Coprinu, subsections 
GlabriandA11riromi) havebl'<'nidentified.T\-1>ematuial,ofl3taullavelx>enfou11d 
·., ..,..,, usherbar'a an'ex 11 ,·ned. lhe«> T a aredescr"bed ad th,>rba>d'os,ore, , 
basidia, dx,ilocystidia, plcurocy,tidia, and pilcipdli illustrated. The rc,ult.s support 

P./ei,xephala asa ,ynonymofP.la.w1. AnepitypeforP.plie11rili< and a neotn>efor 
P. .,,;,..,., ar<, de, igna t,,J anJ illustra t"'l in detail. P«rn;o/.,,,.,,;w.,,,. is le.,101 )']>ifietl. 

P>eudocoprinusb~MeyiandC.elcmgatipe,a rc ,ynonymizcd withP. aurico,t1a.lhctypc 
ofligalericuliformi, rcpresentsanimmatureP.lacua.UJprim,sp/frmilis var.fiiOf"'' is a 
la1ersp,onym of P: l« cl<'.tl . C. /011.!,'.ip,,unJ C ,i"'°'"' aresp,onymiuJ wi th P. ,dmxlai, 
wh iJcP.,,,,,docopr111",b'"'"'eo!usbelong, toPlat1ea.Whcrcpo,siblc,ourwndusions 
wcre~onfirmed by mok,cula r ph ylogenetic analys<>S 

1«.-y wmJs - •y110n)·miutio n. Jdi'l ue,c,e nce 

Introduction 

The genus Pamsofo Redhead ct al. (formerly Copri1111s subsection Glo/1ri and 
Auricom,) comprises coprinoid taxa that lack veils and caulocystidia and 
have parasol-like, non-dcliquescen1 pilci (Dovcri 2004, O rton & \\'ailing 
1979, Rc<lhca<l ct al. 2001, UljC & Bas 1985) . Na~y ct al. (2009) have m;cnll)' 
re ferred to the process of fruitbody mat ura tion observed in Pamsofo, which 
differs from both "true" deliquesccnce and non-deliquescence, as "collapsing", 
in order to avoid confusi on with non-deliquescent rnprinoid and />stlfhyre/111 
taxa. Allhough many widely dist ributed, well-known taxa belong here, such 
as/~ plic,1tilis (Curtis) RcJhca<l cl al. or /~ ldoaplwl,, (P.O. Orton) RcJhca<l cl 

al., taxonomic delimitation is still problematic and much confusion surrounds 
most species. 

Redhead et al. (200 I) recogni,..ed 18 taxa in the genus Aimsola, resurrecting 
a number oftaxa forgo11en in the recent li1erature, such as Co/>rinm mirnhili.<, 
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C. fmcliyterm, C. .<et11lo.<u.<, P.<eudocoprinn• lt1clen•, Ps. br111111eolu.<, etc. Man)' 
of these, however, arc known only from the type wllcdions. Furthermore, in 
the cases of C. mirabi/is, Ps. lac/eus, Ps. besseyi, and Ps. brrmneolus, no modern 
description or type study was available, so it has been impossible to come to any 
conclusion concerning status. In the present study, we have revised all available 
type materials and validly published names of~collapsing" taxa that bdong to, 
or have been allili.itcd with, the genus Ptmisulu or Cuprim1s subsection G/abri 
and J\r1ricomi. Taxa with missing or unavailable types have also been revised 
based on their original descriptions. 

Materials and methods 

Allernp(s were ma<le lo l<><:ak trpe materials of all vali<lly published names .:unn~-ck<l 
wilb P,mm,/,, or Co/>rim,s subs,.-ction Gfo/,r·i an<l /u,rkumi. Types ,.,j 15 laxa were 
obtaincd onloan. Wh<"r<"wc di<lnol><K<:""dinlocatingor obtainingth<"typcspc.:inwns 
on loan, we base our commcntsexclusi'"dy on the original description. Despite repeated 
atkrnpts. W<' were nnabl" to obtain typ<' material of P .,ubprn,i<1 (Cleland) /.A. Simpson 
&Grgur. and P. virgulacok,rs(Ckland) ).A. Simpson &Grgur. on loan. "Non-collapsing' 
Pam.,0/11 tua, i.e. P. co,ropiL, and its close allies (Larsson & Orstadius 2008, l'adamsce <"t 
al. 20011, Vasutovlictal.2008)arenotcoosideredhere 

As there is no type collection for the widdy known \axon. P miuro. we selected 
a neotypeto stahilize itsnomenclatural status by adhering to the following criteria 
(i) the nentypc ~hould accord with the original ,kscription as closely as possihlc; (ii) if 
thcoriginaldcscriptionisnotsufficicn tly diagnostic,thencotypeshouldconformlothe 
currently most widclr -acccptcd usagcoflhenarnc.unlcssthiscontradictstheoriginal 
description; (iii) the ncotypc shotild he typical of the laxon ii intends to represent; 
and (iv) a rich. compkte collection should be selected tbal allows c;o;amination of all 
taxonomicallyimportantfcaturcs.Wcdidnotattcmptlosclcctcollcctionsthatoriginated 
from the type locality oithc hololypc. This may be important ifit is prcsumcd (c.g. . from 
molecularstudics) thatthctaxoniscomposedofmanycrypticspecics,rcsuhingfrom 
allopatricspcciation. Ncithcrmorphologicalnormolccularstudics(Nagy,unpublished 
rcsuhs)suggestcrypticspcciationinP. miscm. Typcshavchecndcpositedin BP,and 
parts of the type materials can be fo und in SzMC (Szcgcd Microbiological Collection) 

All anatomical observations were made from dried material, except in thc cases of 
tbc ncotypc of P. ,niura a11d thccpi typcof P.plicalili>, which were macroscopically 
annotated from fresh material. Bcforccxamination, herbarium materials were revived in 
10% KOi-i, then mountcd with Congo Rcd in Nl-1,01-1. Unfortunately, many types werc 
inpoorconditionhecauscoftheirageand/o rfruitingbodicspoorlypreservedhrthe 
colle..·tor.Allirncs,most oftheimportanlfcalurcshadcollapscd,andonlyb:ASidiosporcs 
could bc obs~rv~-d. To mit igate the eJTccts of partially collapsed fruilb odies we applied 
a longer lrcalmcm in 10% Nl-1 ,01·1 solution: up lo l.5-2 hours. This ga,·c improved 
d ' t"on"nmany.: . 

Drawings of micruscopk char,..;tcrs arc ba...:d on n1icruphotogrJ.phs. Mca,uicmcnls 
were made at x !000 with a rnlibratc<l optical microm<"tcr. Basidiospor<' mcasm<"m<"nts 
arebascdonatlcast20samplcsfromcachcollection."The numbersinsquare brackets 
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after the word ~Basidiospores" refer to the number of spores measured, the number of 
frni ting bodiesexamined.andthecollections theyoriginatefrom.respc,tivcly.Sporc 
measurements arc given as follows: length range x breadth range x width range. Q values 
were ,akulatcd as follows: Q, ~ length divided by breadth: Q, a length divided by width. 
Measurements of basid ia induded sterigmata. Pleurocystidia and ,heilo,ystidia were 
obscrvedandmcasurcd byrnttingthcgillcdgefrom thcrcst ofthcgill to avoidblcnding 
ofthetwo ')'stidialtypes. l he interpretation ofmi,roscopi, details follow standard 
wnvcntions (Vcllinga 1988). Abbre,iat ions of names of hcrbaria follow Holmgren et 
al.(1990). 

Results 

Our extensive liteniture sean.:h identified 34 names that (potentia lly) belong 
to the genus f>M11sola. Of the 34 names associated with />amsola or Copri11m 

subsection G/11bri and Auricomi, we examined type ~·ollections representing 15 
taxa: C. pallid11s, Ag11ric11s leptosceles, C.g11/ericuliformis, C. l,ercules, C. kuelmeri, 
C. lrfoceplwlris, C. lifoti,,c/m, C. megasperm11s, C. m1dice[>.,, C. p11c/1yrems, 
C plic11/ilis var. Jilvprcs, C. schroeteri, C. srcllllvms, Pse11docvJ,rhms brc.srcyi, and 
/>s. /acrem. Among the remaining 19 trurn, types of C. plicati/is, C. elo11g11tipes 
and C miser arc missing, while for the other 16 we could not obtain or locate the 
type. Missing types were sought in several hcrbaria. We located type specimens 
nfC. 1>irgulflcolensand f'sathyrdlfl suhpronfl (in A D),hut they were not ava il ahk 
on Juan. Comments un taxa with unavailable typcb arc bascJ un the uri):\inal 
descriptions or type studies published by other authors (Grgurinovic 1997, 
Pegler 1986). 

We have lectotypified /~ a11ricoma to stabilize its nomenclatunil status, 
epitypi fied P. plicalilis, and designated a nentype for P. m i.,em. Pt1ras()/a 

l.dvce:plwfo, /~ i;,ilrcricul({vrmis, anJ />semJvcvprhms bm1111rcu/11s arc synunymizcd 
with f's. iactms. Types of Ps. besseyi and C. elo11gt1tipes were found to be 
.:onspccifa with I~ miricoma and arc proposed as synonyms of that spedcs. 
C. longipes and C. rimosus turned out to be younger synonyms of /~ schroe1eri. 

The results of the type studies, herbarium dc1ails, and nomcnclatural revisions 
arc summarized in TA BLt I. 

Type studies 

Agaric11s lcptoscclcs Jkrk. & Broome. Journal of the l.innean Society. Botany I J: 558 
(187]) Fm.4-5. 

l suTYP(: Sri Lanka: Pcnu.lcniya, &:J'!ember 1868, G.H.K. 1hw~iks 770 (Berk. 1348) 
(K) 

ORIGINAL Dl~Gsos1s: Pileo lwmi,p/1,:rico, acute umho11a/a mh1ili1er tome1tloro, U><j"ead 
11ml~m~m .<Jriat.-., <tipiregmci/i (Na. 770). O n the ground. Peradcniya . Sep!. ]11(,8 

Pilcus !-inch across,striatcduplo lhcacutcandclongatcd 1runcatc umbo-.stcm 
l.5 - 3 inches high, 112 li ne th ick: gills ,~,uricosc. ihortl)" ad natc, srorci egg-shaped, 
- 0003 1ong [0.0003 inch~•J.A lliedtoA.l,)'lmp/iorn.~ 
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o.o ao 
F1c.l - 5.l'yp<! malerialof Coprim,spallid11,andAgarimslep1osWe, 

S1>0re•(l1'basidium(2).a11d.ck-roc}"1idia(3)an-d~pic!edforC./"'llidw 
l·1Gs.~aOOSrep1uen1spon,sandsderocystidiaofA.ltpto,,;ele,,respe<:!i\'fly 

OllSERYATJONS ON THE TY PE- In the type envelope, there arc 3 half fruiting 
bodies glued on a paper card, in a rather gooJ state. Their pale-greyish pilci are 
more similar to dried/~ co11opila specimens, but the gills are more reminiscent 
of deliquescentPamsolataxa. 
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TA[)J.E I.Synopsisofthc proposcdnomcndatural changcsandthcstatusoftaxainthc 
gcnusl'armola 

Agu,i<r,,· /r}'lo,«lt~ 

,lgu,irn ,1,li<"li/j, 

,\garirn,,ubtili, 

eop·,,,.,aur"o,m" 

Copri,,,,,eloniatip ts 

U>pri,,usl,amer11i 

Coprin,.,hcm.,robi,., 

Copri,,.,;/o,,w/,s 

C.•J"i,m,~1<<lm<ri 

U>pri .. , .. 1,io.,pi,.1,., 

Coprin,.,/,lmmclm 

Copri11mlons•P" 

Copri"'"""S"'P' """' 
U>pri1111>mi,,J;i/i, 

eop ·,,.., ,,,.,., 

U>pri,H«m1dic<f1 

(".;,pri11u.,p,,d,ytcrus 

Coprin,.,pal/id"' 

U>pri,,.,splic~tili,vor.filopes 

Copri,,,,,pli<~tiUs vor. mim,,poro« 

C,,i,ri•"<>/'liculili,nr. 1.,...i1,,., 

U>pri,u.,proximrl/r,s 

C p ·,,.,.,· osw 

U>pri1111>«t.,foms 

Coprin,.,,,.1p1,,,,c..., 

Coprino«vfrgui,,cole,r, 

l's1Ul1rulfa,.,/•pro,ia 

/'se,,do.cpritwsbrr,,mtofo, 

Ps,uMcop,inu,loct<t« 

NA STATUS/ 

CullkBITT" NAMB 

1:.::!r!ipit)"pt(BP) P.plicul,li, 

l Rejected name 

Uctol)1'••clcc1cdhcre 

Ncotypc(llP)selcctedhcre 

l'robablynotexistenl 

Rejected name 

P. "''i"'f""'" 
Rcjectednamt 

1- Copri,,op,i> w:rmirnlifer~ 

C,,J.rittO/J> i.,,p. 

Rcjectcdnamt 

Rejected name 

! • P.ml)iO'f'<rma 
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BASl[)IOS PORRS 120, 1,1] 9.3-12.6 x 7.6-9.8 x 6.3-7 µm,on average 10.8 x 8.6 
x 6.7µrn,Q

1 
= 1.17- l.43,Q: = 1.47- 1.54 \cnliform, in the frontal view ovoid­

subglobose, some slightly rounded triangular, with an obtuse apex, which 
may seem concave in some cases due to the large germ-pore, and more or less 
obtuse base, some with a more acute base (like /!m1aeo/11s awmim1t11s (Schacff.) 
Quel.), in the lateral viewellipsoid,germ-pore central, 1.8-2 µm wide; llAStDIA, 
CHEJLOCYSTJl)JA, and l'L liUII.OC YSTll>lA not observable; l'tLll!Pll LLJS collapsed, 
with scarce, thick-walled lagcniform hairs, ca. 120- 130 x 5- 10 µ m. 

Several papillak rnbglobose spores found on the cap cuticle do not belong 
to this fungus. 

REMARKS- On the basis of the presence of thi.:k-walled hairs on the pileus 
and the kntiform spores with a central germ -pore, this taxon is identical with 
P set11losa, another I axon described from the same place at the same time, a fact 
already noted by Pegler (1986). As in C p14/liJ10, the only difference between 
t\. leptosceles and P. setulosa is the much larger sckrocyslidia, foun d in the type 
of thelatterspecies. 

Copri1111s galeric11lifor111is Losa ex Watling, Notes from the Roy~ l Botanic Garden, 

Edinburgh28:42(1967) l' IGS.6-9 

llo LOTYPE, United Kingdom. Scotland, l:dinburgh . ll.oyal Uo1anic Garden. J.I May 
l966, \\"atling 263 lO(E). 

OR1G1NA LOtAmms1s,Pileu,primo1:.lo11di/ormi,wll'llip1k.11,a/111,,6- l 5 mm ,·i uxpa1m<1 
d a,e fr,! v., -adm«·e,., ..,/ farng;.,.,,,.melli,,.., ""~"' a.I di.,w ,n 1>h.«1ffh" wh,ra/m. Sti['<',• 
JO 35 x 2 Jmm, subaeq,.alis ,.,/basim levil~ri,,eras,,,/us.a/'1r. .<. Caro ro,,ro/orata,i«itau 

ii11u, a/l,ida.lA ml'l/a,,ferelirel'aux a!boa/l,idavl'lctuai11a,,dei1111iJ:.ro ·umbri11a,,;ba,idia 
4.,,,,,.,g,,,.,; /,u_,i,/i,,-J~n«e 10..1- 12 . .5 x rn- 1! x 5- 711>n lenlif,>tme pmog~rmi,w'1iv« 

Ch~,lrxy.,t,dia dlip,oid.x, =irulosa. Pl,·uro.:y,tidia el wfom al,,e11t,a. 

OBSERVATIONS ON TlfE TYPE- 'lhe holotype, which is in a good state, contains 

numerous fruiting bodies in different stages or maturity. 
BAsmros PORRS [20, l,1 J 10- 12 x 9.8-10.9 x 5.3-7.2 µm, on average 11.68 

x 10.31 x 5.96 µm, Q
1 

= 1.02- 1.25, Q
1 

= l.66- 2.1 0, slrungly lentifonn, in the 
frontal view broadly ovoid to subglobose, more rarely angular or rounded 
triangular, in the lateral view ellipsoid or amygdalifonn, with an up to 1.8 µm 
wide, eccentric germ-pore, mainly immature, medium dark reddish brown, 
smooth, wi1h a moderate ly thick wall; llASIDlA four-spored, clavate, 22- 27 x 
8.5-11 µ111; CHEILOCYSTJDIA abundant, lageniform, ulriform or sulx)·lin<lrkal, 
19- 53 x 12- 30 µm; PLEUROCYSTIDIA utriform, oblong or cylindrical,40- 82.5 x 
15- 27 µm; PILEll'ELLIS hymeniform; VEIL, PILEOCYSTTDIA , and CA ULOCYSTIDIA 

not fo und. 

REMARKS- On the basis or the shape and the size or the basidiospores, this 
collection belongs to P. k1cte11 (/~ leiocep/111111). 'lhe holotypc fruitbodics arc 
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l'm.6-9. Spore, (6),basidia (7) , chcilo- (8),~r,d plcurocystidia (9) 

from !he l)"I><' ofC Ji«l~ricr,/iformi; 

imperfectly matured, which .:auscs the basidiospores to be more globosc 
th,:m typical in P. lactea. In our experience, the basidiosporcs reach thei r final 
rounded triangular or angled shape in the last stage of development, and 
accordingly no taxonomic value can be assigticd to subglobose basidiospores 
in this case. Specimens with subglobose spore~ have recently been included 
in ITS- and !..SU-sequence based phylogenetk analysL'li. \'\'ith strong support 
from Bayesian, Maximum Likelihood, and Maximum Parsimonyanal>•scs, thcr 
were ncs1ed in the clade formed by P. lrictefl specimens (Nagy ct al. 2009). 'That 
study strongly suggests that subtk spore shape dilfcrences should be regarded 
cautiously and that spore si1.c should be given higher priority in defining the 
taxaof Parasol<!. 
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,\..::cording to the original description (Watling 1967), 1he plcurocystidia are 
la-=king, a statement Linll we -=annul wnli rrn here. Numerous ulriform-ublong 
pleurocystidia were found on the sides of the gills. A lack of plcurocystidia 
would be surprising, as all but one collapsing species (l-! miser,1) of P,m1solo 
posscsi,plcurocystidia. 

Roux & Garcia (Roux 2006) recently treated P. g(,/ericuliformis (and 
I~ leiuceplrn/11) as a variety of P. plirnlilis. However, our molecular and 
morphological results suggest that n galerirnliformis is synonymous with 
/~lac/ea(= P. /eioceplwla) a species distinct from/~ plicalilis (Nagy ct al. 2009). 

Coprim1s l1erc11/es Ulj<' & Bas. Pcrsoonia 12: 483 (1985) 

Jlo1.0nn:"lhe Nc thcrlands:Uiden, l0Augu,tl9S.J.C.B.Uljf(L) 

ORIGINAL OlAGNO<IIS: Pilcu,primo ""mp,mul"t"s w:11,i:mispl,<lCri<:us. dei,r '°"""x"' 
vd11ppl11,r11tr,s.8- l-l(- ll)mml11111,,ml"'t"s""l'""du11/.-um, /.rr,11,rewveif<'llide 
hrwmeu.<, f><>.<tea ,,;,.,,,._,arn.<, ""du.~ r,,me/lae lih,me, , uhH.<rn ,m, .. , (/, - 16- 24: 1- O- l(-

3), cxalhocit1cra><:c1'te, vcl t1igri,;a,.1cs.StiJ><'548 1JxQ.6 J.lmm,mr,o,mmln,1tcm"'/u', 
alhidu>,mhvirreus. x!,.her,fraxil~<,ha,imhh<,!ho.w.Spome/2.4- 17.lx ll.3- 15.2x8.2-

l().8/,m, w,ld"l""'if.""'"-'• ·'"/,/'j""g"l,"''"""/ .,ul~1";"'l"".""S"l" l"", /"""g"'miw<1i,., 
"':cerl/ · mstn Yc,oh<.urcr11hrohru,1t1cac(f'>:"iJra).m ,:r,11"'/pupur..'Ot1igrae; 
hasidia4· sporif,;_era. C!wil-xy,tidi,..,.,,;c,,/os,z vdlme11triformia, 11,queOO 50(- 70)Jlm 

/,,,.gu. /0- 23(- 30)1,m '"'" · Pku"K-J'li,Ht1.,ul~,r,ifcn,ni" vd , ul,c.y{iwl,i, ,., "·"l'"'"d /05 
pmkmga,22 30/•mlala.P,1,.;pe!/is/,ymc,rifo....,iJ.fih,,!acpraes,:,r/cs. 

OBSERVATIONS ON THE TYPE-'lhe holo type contains several well-preserved, 
but old, fruiting bodies. Unfortunately, all microscopic cells have collapsed 
except thchasidiospores. 

0 00 
0000 

Fm.10.Sporesfromthe1ypcrofC.l,en:u/e.,. 

BASIDIOSPORES 120,1,ll l3.8- 17.5x 11.8- 16.9 x 10-11 fllU,O!laverage 15.83 

x 15.42 x I 0.63 fim, Q, .. 0.9- 1.15, Q, • 1.4- 1.5; strongly lcntiform. in the frontal 
view rounded triangular or CJUadrangular, more rarely subglobosc or ovoid, in 
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the lateral view ellipsoid to amygdaliform, with a strongly eccentric, 2.fi-2.7 
µm wide genn-pore, color ver)" dark reddish-brown, almost blackish, opaque, 
smooth, with a moderately thick wall; DASIDIA, Pl.EURO-, and CIIEII.OCYSTID!A 
collapsed; l'lLEll'ELLIS hymeniform; VEii., l'TLEOCYSTlDIA, and C,\ULOCYSTlDIA 
not fo und. 

REMARKs- ' lhe diminuti\'e fr uitbod)' size and the low number of lamellae 
could also be observed on the type. According to the general view (Uljc & 
Bas 1985, 1988, Vila & Rocabruna 1996), these are diagnostic features that 
distinguish P. herw/es from /~ schroderi. In our experience, P. sd1roeteri is 
macromorphologically a very variable species, and poorly dc\'clopcd small 
fruitbodies can be encountered. Furthermore, habitat prcferen.:es .:annot be 
considered diagnostic, as both P. scl1roeteri and /~ hercules ulso occur on both 
dung and soil. "Jherefore , we assign diagnostic value only to the size of the 
spores. The distinction of P. /1ercu/es from P. sd,rveteri, however, is strong])• 
supported by molecular results (Nagy ct al. 2009). 

Coprimis kuelmcri UljC & Bus. Persoonia J 3, '138 ( 1988) f lGS. 11- 15 

HoLOTYl'E: The Netherland>: prov. ZuiJ -HollanJ, Leiden, p.,rk LI'iJcn -NoorJ . 3 1 May 
1987.,C.B.Uli (L). 

0Rl<ilNAI. l)[A<i NOSIS' Pi,' u., .WF mm /atr,, , .,,/ 'IL<, obscurer I ,,,1,,,,,..,., .. ,., . ,r .. d .. m 
auta11t,obn1111u,usveljlavo/m.,r,u,""prutea<i11erasee"s..glab,:r.Lamellacstipiter~ma/ae, 
primoafbid,,e,dei11,:ri>«Jbr11m,eaevelar~riuae.Stipna,IJOOxJmrn,sonlidealbidr,s 
"f:!Sl'ndideairo/!luwu,~,.Sp.na,,6.5- /0.5x5.5-8x5-6µ,Q - I.0.i- l.6.Q - l./6- l.45, 
rordiforrnes.a,lrlwmbi,a,,w/mitriform>csi,,c/i,ratac,3 4,raroSang.,fota,·, porog~rmi/a,ri 
.,_,·m,trico pmedilae. C/1eiloq,tidia 30- 80 ~ /l-18 µ, ,ollo 11 -13 11 latn, cylindri.i, wl 
111tifnnnL~ i11reu:fom .,ul>lag,wifc,r""'-' vel do,.gato·~u;p.'<,i.iea, ramje,e ,,,/.,,n gl<>ho,,, 

I'kunxy,tidia4U- W0xll- 4U/,, rolloll - 30 ,ulata.p!u,miau,wd,"'1ocy,tidi,ssimil,a. 
Fibulaeadsrmt 

OBSERVATIONS ON TllE TYPE- The holotype is a good collection, containing 
many fruiting bodies, both young and old All microscopic details could be 
obscn ·ed on thematcrial. 

BASlDIOSPORES [20,l,l ] 8- 10.4 x 7.2- 8.4 x 5.4 - 6.3 µm, on average 9.36 x 
7 .85 x 5.9, Q , = 1.12- 1.28 Q, = 1.45- 1.60, strongly knt iform, in the frontal view 
(narrowly) ovoid to rounded t riangular, some with rhomboidal outline, in the 
lateral view amygdaliform, with an e~centric, ca 1.5 µm wide germ-pore, dark 
reddish-brown, almost opaque in NH,OH, smooth, with a moderately thick 
wall; BASIDIA four-spored, dimorphic, 27- 40 x 8- 10 µm; CIIEILOCYSTIDIA 
abundant, very variable in shape and size, mainly cylindrical-utri form with 
some clavatc or fusoid ones, 39-75 x 12-3 1.2 µm; Pt.JWROCYSTll)lA numerous, 
predominantly .:ylindrical, a few broadly fusoid and ellipsoid, some with 
an enlarged apex, 55- 113 x 21 - 33 µm; PILEll'EI.US a hymcnidcrm; vm1., 
l'ILEOCYSTIDIA, and CAULOCYSTIDIA not found. 
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I'm. l l - 15. Tri"' n,akridlof C ku~lm~ri 
Spc,reo;{ll) . basidia (12) ,,: heilo-(13) . and pleurocy,tidia (IS), 

aswella,pileipellisstructure(l1)oouldbeob.served. 

REMARKS- Tiu: spore size seems to bi:slighlly too htr11,e as cumpareJ with other 
materials of this species (Nagy, unpubL). Our observations in part contradict 
the original des.::ription (Ulj<-' & llas 1988) with regard to the siz,: rang,: ofth,: 
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spores. We think that the explanation o(this difference in spore sizes is hecause 
UljC & Bas ( 1988) measured several immature spores as well. 

Coprimu leioceplu1 lus P.O. Orlon. Noles from the Roy~I Botanic Garden, 
Edinburgh29:88 (1969). 

llo1.0nPE,Scot land:Wheatlen ,S,1rlingham,r,."orfolk,l8:'>ept.l%S. Orto11?'66(El. 

O~H'JINALDJAGNOSl>:fib,sjir...-11/r,lc.'i - J.'imm"i/"5,4- /Jmmlalus,dci,, /3- 32mm, 
r,voidcr,,..,/ellipsoider,sdt:inro11i<o·w11v.e,·r,s,po,tremoexf"'nso·ro11vexusimcrdr,mad 
,Ii um!), r,s, c,,sw""" f ,lvtdrnm,..,,. ~hmcro·melr,11,s ad ,Ii "'"' ol ,r" <' 

w/fi,lvo ti .. .tus, si«itarcp.Jlidco,;/,raaus wl ,ordid,· crcmcr,s ad dis.um ochraCC<>· 
/ •ro,U,rvme,.,, rfe ·brnmre,.,lfs.w, ,e,. ::tu/ c"rca mag"1emg",eas,;.e1,s el 
r,u/i!irer , ,.kmo·•lriar,.,·,,,,/,lisrnmpcrsi,1mrel"evis.Lamel/,,./;beme,,emol""·""J!""e 
/,,11,rolatac, ualbi,logri>roe vcl colon: piki ri,icta.:, po,trcmo ,.;g,n.mtc,, vix.:o,ifertac, 
Le. 32- •IO, I0- 1, adaciemprimo'11bo·Jloccu/o,ae. Stipcs(J0)62 - N(90}// -2 mm, 
"e'l""lisv<'/.,,r,um leviler~ll<'11tU1/o,;,exalbo,·du/bitfo,I.,,.,,..,,,., od,mceu·h,1e,um wl 
m}i,· lmm,.cs..em; g!ahcr, opacw, (ovr,5,fmgi/is, ad h.sim a/ho tomcu/oms vc/ ,trigo,o, 
/ome11/o,11,. Caro lem,is,ima, a,/ di,wm co/ore pilei ro,r,;:o/omta. Odor 1111!/r,s. 

S/'or«e /e,.liforme>, ,,11;/'wide<'<' wl ""'-'ide,,e /eviler "''X"/a/M, />0roJ1..:rmi,U1livu 
e,:ceulriro"liq ,,a,./umamplo.8.5- /1!5.5- 6.5/7- 8.5Jm•(FIG.l.g),sr,bmiaob.."'".-.rnji,­
lmmm:o, i11 "'"'"lo Jere 11igra.:. Cy,tidia aciei lamcllamm wsiculo,o clamra JO ·12/16 32 
1,m,w!la>-"'"ljormi<,,,dapicemob/,..,,,50- 8'1(- 92}/12- J21,m"'la1•k<'m!0- /8(-U)11m 
/,,ta.C)st1diafacU:ilame1/orn,nvcsi.:ulose·dtiv'1/e,pyriform,avc/r,tri/orme-l'1gt/ormiaad 
~pi,:,,m okwc la1a ,_ 50 90/16 42 pm. Cdlr,/ac culicr,lac pilci globosae .,.,/ el!ipsoidcae, 
,effj/(ICl!IIJIM 

,\d lcrmm, wlilaritu vc/ ,arervatim, v"lgo ;,. loci, i111midis: Slaobdoto Hcn:fo.-dsl,in:, 
2-1 Oct. 1959; Whcaifc11, Sr,rli,rg/,am, Norfolk, 18 Sept. 1%5, P.D. Orto,.. (typw ;,. fkr/,. 
Kew); ad so!um vcl ad liK"""' purridissim"m so!irarius wl subcaespirosu,, FresJ,fie1d, 
Laue,., /65,;pt. 1959.Aspori,etprobibiliterl,abir,,,io,,cdi,1i11g11im~ 

OBSERVATIONS ON THE TY PE-1hc hululype contains mature, wcll-pn-served 
fruiting bodies; unfortunately, however, only spores and incomplete, collapsed 
basidia could be observed. 

Bi\SIL>LOSl'OllllS [30,\,I] 9.5-12 x 8.1-9.5 x 6.2-7 µm, on aver.ige 10.73 x 
R.8 1 x6.73 µm,Q

1
"' l .06-1.32,Qi• l.57-1 .79strongly lcntiform,in the frontal 

view mainly ovoid, rarely rounded triangular, subhexagonal or subglubusc, 
most ly wi th a rounded apex, rarely subpapillate, in the lateral view ellipsoid, 
with a moderately thickened wall, germ-pore eccentric, ca. 1.8 µmin diameter, 
color very dark reddish-brown, subopaque, smooth, with moder.itelythick wall; 
IIASrntA four-spored, clava1c, bimorphic, mai nly collapsed; PLF.UROCYSTlDIA 
and CHEILOCYSTll)JA wllapsed; VEIL, PILEOCYSTlDIA, anJ CAULOCYSTIDIA nut 
found. 

REMAII.KS- The basidiuspores of the hulotype mainly have an obtuse apex, 
in contrast to numerous other l~ /eioceplwla collections cited as having 
basidiospores with an acute, often papillate end (Llreitenbach & Krii.nzlin 1995, 
Lancondli 2003, Orton 1972, Orton &Watling 1979, UljC & Bas 1988, UljC & 
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Fm.l6.Spore,trom1hctypeotC.lci=pl,a/r,5 

Bender 1997). Despite this dis.:repan.:y, the examined .:olledion falls within the 
range of variability cited for this species. It is well known that P. /eioceplwla is 
an extremely variable species both macroscopically and microscopically (UljC 
& Bas 1988, UljC & Benda 1997, Nagy ct al.2009). hsspure shape rnnges from 
markedly rounded triangular with di~tinct angles to suhglohosc with hardl)' 
visible angles. Further, spore shapes commonly vary .:onsidcrably within a 
single fruiting body, showing different proportions of rounded and triangular 
spores(Nagy,unpubL). 

This species was recently reduced lo vari<:tal status under/~ plicllfilis (Roux 
2006). There is, however, strong (phylogenetic) evidence in favour of treating 
P. leioceplm/<1 as a spc.:ies separate from I~ plkatilis (Nagy ct al. 2009). 

Copri,ws lilarinctus Bender & UljC , in UljC & Bender, Persoonia 16: 373 (1997). 
FJGs.17- 20 

llowTYPE:'lhe1'ethcrland,; Alphen ald Kijn.prope7.cg,,rpla,.27.Augu,tl988. C.H. 
UljC987(L) . 

O~JGINAL DIAGNOSIS: Piku, ju11ior usque ,u/ 3() "'"' a/111,, 16 "'"' latr,,, ~ylindri<:u,, 
,,lli1,.,oideo,.,vt'/w,oirn.~,.,Ju//o,.,"'i .'iOrnmlurw,j,..,i,,,Ji.<ti11<:1e/11,,c;,.,, .,i,.au,,de,,,.,,., 
/ila,eognseo br"""'~" vel p,,11,dcgri,co br""'"'"' ..,/griscr,5,g/«bcr. U<,ndlac, L • 36 
45,l - / - 3(- 5),libeme,primo«!baedemumgri,£aevelaimeaciepallidior.Stipe,,.squead 
/OOx 2-3 mrn, ,·.-»11,l~i,imincru:;"1/0,s w/br,//~""" ,,/b,,, wlgri,..-<J ·ulbo,, 

Sporae9.6 - 13.3x9.f)- l/.2x6.J -8.3J1m,S ·at•g,1i«tae,.ordifarme5,p<m,g<rmmatim 
.,_~,e111riropraeditae.Ba,idfo20-45x9- 121""•retra.•pori!,.'er«.Cloeilocy,1idi«25-70xll-
28/""•.,,.,.ic"/,.,,,.,.-l/ipx,id«,,<>buvt,id.-,,w{,.,/,.-ylindwc.-",i111mfom"r,ijmmi".P/.-o,w· 
cystid1a 3/J-95 x 22-38 µm, vesioulrua, mh<y/i11dra«a, dlipsmdro vd x1br,triform1a 
Fibr1laepresetttes.Pikipelli,l,ymenifarmi,eeleme11ti,da,·«ti,velve,i.11/osi,.FJeme11tae 
m~~V>Wf'k"r, /'''-""<'rlim i11 J•ilei·pd/e w/ hymr"i" mm gw11"/"e gri>ro ·ulul<J<<'II<', Ad 
lcrmm argil!acrom vel adfmgmerl/am lig,,am,grcgarius. 

OBSERVATIONS ON THE TYPE-'lhc holotypc consists of several fruitin g bodies, 
including young and mature ones, perfectly prescr\'ed. No trace of a lilaceous 
tint was seen on the fruiting bodi es, and they were slightly more golden-yellow 
thanusualinP.locte11. 
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Fm.17- 20.Sporc,{17),l>asid ia(l~).cheilo-(19),and pleurocy,tidia(20) 
from thcholotypcofC.l,/a/i,im,s. 

llASIDIOSPORES[20,l,ll l l - \J.Sx9- I0.8x6.7- 7.S µm,onavcragc\2.0I x 

9.86 x 7.35 µm, 0 , = 1.11 - 1.33, Q, = 1.6-1.75 stron~ly k ntiform, in the frontal 
view mainly quadrangular to rounded triangular, sometimes 5- or 6-anglcd, 
or ovoid, ellipsoid to amygdaliform in hitc ral view, with a strongly c..:ccntric, 
1.6- 1.9 µm wide germ-pore, smooth, with a moderately thick wall: BASIDIA 
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fo ur-spored, clava1e, himorphic, surrounded hy pseudoparaphyses, 22-31\ x 
10-1 2 µm; CHEI LOCYSTIDIA abunJanl, versiform, mainly cylinJri .;al, ellipsoid 

or oblong, more rarely utriform or globosc,27-49 x 15-20 µm; PLEUROCYSTIDIA 
subcylindrical, ellipsoid, oblong or obovoid, rather abundant, 50-67 x 27- 32 

µm; PILEll'ELLIS hymeniform, glabrous; no droplets could be observed in the 
basidia, pseudoparaphyscs or pileipcllis clements; VEIL, Ptt.EOCYSTIDIA, and 
CAUI.OCYS'J"ll)[A not fo und. 

REMARKS-Although we could not find the yellowish droplets typical of 
I~ lifo ti11cl<1 in the type, their original presence cannot be excluded. Both UljC 
(in UljC & Bender 1997, UljC 2005) and we have repeatedly observed that 
these droplets disappear from the cells in older hcrbari um materials. Upon 
examination of other materials collected by UljC at the same locality (e.g. 
Ulje 1212, preserved in L), we fo und traces of oily droplets, mainly in the 
pilcipellis. 

Similarly, although the lilaccous colouration could not be observed in the 
type material , many other specimens collected by UljC exhibited lilaceous 
tints. 

Coprinus megaspermus P.D. Orton, Notes from the Royal Botanic Garden, 
Edinburgh32:Ml(l972). FrG.21 

Ho1.0Tn•E: Un itc,d Kingdom, EnJt:Lrnd, Norfolk. l·l~d~nham Wood , ail Mnm. 24. 
Cktoher 197 1, 0rton4132(F.) 

ORIG INA L DlAGNOSlS: , I w<ii, a 'f'Ot'" >'iX lmtifarm,1,,.. pumagnisfadk J,,,;,.g .. itur. 
Pile..,o•:oideu<, 11/ 12 mm, dein exp1msw; "'1 di,cum depr~"""' 15- 30 mm,juw,muu 

f f '1;""""'/""wd !',rn f,/.,.usw{ · ""'"'""'"'-'~1,u/mug·,,.,.,.,.,...,,,,,~g"/.'u,, , 
/111rolusetfortcplic,i/i>·<lna/us,vu:deliquesam,,n-ad,,cumu11uturec11111a,,wmeoti,.,-1u,. 
/.a,,u,1/ae ± lil,,;rae, ,rigriamtes, eot1fertae, L- a, . 50, I- 0- 1, ad ackm albi,k,jloau/os,ie. 

Slip«>52-0)J2mm;<W1f""li,w/.,,/b.,,im!.-vi1«irn:ra,,,m,.,a/bu,1/ci,il'alli,/ca ,gill"'"'-'· 
lutrolus, /,,,,...;., "'' basim tome11/a.,u., Caro ad ,/i,cum pilei ad,oo,/um cra.<sa. S('Of'll<' 
f'l{ip,oideae v-,/ -,/lipsoidro-cwoi,l~ae immlum le,·ir~r lemifMme<, !5- 18/8.5- 9.5//0- 11 

I"" (FtG. I f).;,,""'" "'" ,,;g,.,. ,.,,,/ni,11,e. &,,;,1;., 1·>i~',ig<"a. Cy,ti,lia .. .;.-; lamelfornm 
± lagc,.ifomua, = 50-60/18- 20/""- ,uJ apicc,n co,,icum wl c:,-li,rdrico-obtusum 8- JOµm 
/01ae.Cysti,liafacieilameliarnmnOt1>'i,li. C,i/,,/aecu1iculaepilei/2- 28 1'mlarae. Se111/ae 

~ ,,,1,,,.,,,,...y,;,~• ""'""' 
0tJSliHVArlONS UN THE TYl'E-The holotype contains two, slightly fragmented 
mature fruiting hodies in good condition . All microscopic details have 
;:o\lapsed, cx.;cpl the basidiosport."S. 

BAS][)[OSPORES [26,1,1] 15- 18.7 x I0- 12 x 7.7- 9 µm, on average }6.5 x 

10.66 x 8.5 µm,Q, = 1.40- 1.78, Q, = l.83 - 1.95 strongly lentiform, in the frontal 
view ellipsoid, broad ly ellipsoid, ra rely ovoid, in the lateral view ellipsoid or 
subamygdaliform, germ-pore slightly eccen1ric, 2-2.3 µm wide, color very 
dark reddish brown, subopa4uc, smooth, with moderately lhick wall; BASWIA, 
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F1(i.21.Sporc,fromthetypeofC.""'1."'/"''"'"·' 

PLEUROCYSTIDIA and CHEILOCYSTIDIA collapsed; VEIL, l'ILEOCYSTID[A, and 
CAULOCYS'J"IL)l/1 not found. 

REMARKs-"lhe germ-pore in this wlkdion is ,:ccrntric, alb,:it only slightly, 
which is in contrJst with the finding of Orton (1972), who described the germ­
pore as central. ln fac1, /~ me&a.,pITmtl can haveci1hera central ora more or less 
eccentric gc:rm-porc, cwn in the same collection (Ulj<.! & Bas 1988, Ulj<.! 2005) , 
so this discrepancy docs not compromise the interpretation of this \axon. 
Phylogenetic analyses supported the view that the position of the germ-pore in 
thisspccicsisvariablc(Nagyetal.2009). 

Cuprim, ,, 1wdiceps l'.D. Orton, No tes from the Royal Botanic Garden, 

Edinburgh32:142(l9i2). 

HoLOrYPE: Unit,:J Kin~Jum, S..:utl411J: lnwrn,:»·shir,:. Turnich, ~.i fmmm c4uiuum, J 
Seplcmb<!rl9?1 , 0rlon4133(E) 

ORIGINAL DIAGNOSl>: A c. mi~cro ,p<m, m,zjori/,,., cl l,ahit .. robu,ti ....... d,ff~r/, Pile .. , 
l'llip,oid~"' ,·l'I o"'1i<I,.," 7- 151~- 8 mm, ,i.,;., n:pa"'"' 9-:U mm i11r~rdum ad di,rnm 

d f "" I teolu: d "''""''" r J · 1 a,/ J', c~m f,!vumd ,·mum•>m~""' versu, 
grssca,u,~,. primo laevis kvitnr,itidus. mox ad m«rgit1cm dcm ad discum ,....,._,.., sulclilr,s 
wl plkaw.,1rim,,s, a,/ ,,...,,_.:i11em po,tremo ,mmifesr~ l«cermus ,.,./ ra,lialir~r fi,.wratu,. 
J,,.,,,.,/1.,., /iheme ,-e! ,mg,.,re a,/,.,,1,ae, ~ f><'llide /,.,.,.,1., wl ocl,rnc.,,-, .,..,.. ,m,l>ri""" ...,/ 

mgrn;a111e,-,,ulxo,ifcrlac, "da.icmprimo"lbo flouulo.<ae. Sti~,JQ 6UJU.5 '"'"'·"""''" 
aum .. mu<, leviter b,./bo,u, (a,/ b.i,im 1. 5- 3 mm Ian«) a a!bido ,ordi,/,. cr~meus vel 
c.nem~o,./ure,,1,,f,..<e,..<, mi11ut<:u,/pre.~"'""'iae,utri"t".', ,,,l/~ui,nprimr,jil,,-il/i,11{ho.-,,,ic,,:i., 
""'"ifesti, <:>bt,;,:;tw. C..m pilei cot1.al1Xala ad d,scr,m admad"m m».<a. Odor ""/l"s. 

Spora~ k11riform"', ellipsoidffl.ovoitleae vl'I <11"i/,loboso .1ria11J1.u!ares i11r~rdum kvil<'r 5. 
w/6.aug"l"t"",1.1- 15.!;JS .. 1- 9 . .'il/0- 1211m(F1c. l.l,),p,,mgermi11"ti""m,,,/io,i"cu"'"/" 
vio/""°"iK"ae. BllSidi« •l·spor,g,,.,. Cy,tidi« «ctet /amd/arum pyrij1Xmsa vl'I utriformia 
illtud"m irre_.:ulau vel lmefuiformia vel w,i;,./o,;a, 30-60/1 4- 18 /'"'· Cystidiafaci<'i 
lam~lforum """ vidi. f'Lllul"" cutiw/.,., pilei I0-26 1•m ).,,.,.,. .Ser11l,ze d .,p!=mcy,,~., 

desut1/. 
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Fm.22- 24.Sporcs(22) . basidia(23).andchcilocy5!idia(24) 
from1ypemakrialofC.11udi01ps 

OBSERVATIONS ON THF. TYPE-TI1c hololypc .:ontains both young anJ mature 
fruiting bodies, preserved in a very good state. All essential features ,ould be 
observed except cheilocystidia, which were impossible to locate because of the 
fragmentationofthegilledges. 

BASIDIOSPORF.S [22, l,1] 11.R-16 x 11-13 x R.2-8.7 µm, on average 13.94 
x 11.81 x 8.45 µm, Q 1 "' 1.07- 1.37, Q i "' 1.6- 1.68 strongly lcntiform, in the 
frontal view broadly ovoid to rounded tr iangular, some ovoid, in the lateral 
view ellipsoid or slightly amygdaliform, wall moderately thickened, with a 
strongly eccentric ca. 2 µm wide germ-pore, smooth, with a moderately thick 
wall; llASIDlA fo ur-spored, clavate, bimorphic 42-58 x 10- 15 µm, surrounded 
by pscuJoparaphyscs; PLEU ROCYST[[)JA abundant, from subglobosc tu cllipsoiJ, 
often utriform, 40- 90 x 32- 40 µm; VEI L, PILEOCYSTIDIA, C[[E[LOCYSTID!A, and 
CAULOCYSTID[A not fo und. 

REMARKS- Our examinations of the type confirm the general view that 
C 1111dfreps is a younger synonym of P. schroeleri (Breitenbach & Ktiinzlin 1995, 
UljC & Bas 1988, UljC & Bender 1997, UljC 2005). 
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In the pro1ologue, Orton (1972: 144) stales tha1 the germ-pore is central, 
whid1 .;annul be confirmed here. As Orlon himself depids wrredly (Fig. lg, p. 
143), the germ-pore is cc.:cntric as is typi.:al for this species. 

Copri,ms pacl,ytenis Berk. & Broome, Journal oft he Linncan So.cicty, 
Botany 11:561 (1871) 

lsoTYPr:SriLllnka:PeraJcniya,onwiJ.Oc1oberl868.lhwaites806.(K). 

0 k JUINA l UIAU;.osis: Pil.-.,p,,r<i>lmlercump,mul,uu1,liculo·<11l1Mo; <ri/•ilefirrnior<, 
lamclli,arc,.ati,ad,,..,..;,.(N• 8()6) 

Hal,. Ad l~rra,,., R..-mfmiya G,y/011 (11,waites) Pi/cu• 5 c,,.. lat"s glabcr; ,tipc, 6 8 
cm . l,mg11>,v«li,liar,1w,mi,iC.p!ic«1i/i 

OBSERVATIONS ON THE TYPE- The holotype contains 1 entire fruiting bodies 
glued on paper cards. The specimens arc in a rather good state. 

BASIL>LOSPORES [20, 1,1 ] 11.5-1 3.8 x 7.3- 8.2 x 6.8- 7.8 µm, on avenigc 
12.61 x 7.81 x 7.2 µm, Q, • 1.47- 1.81, Q, • 1. 57- 1.86 strongly lcntiform, in 
the frontal view ellipsoid to oblong, in the lateral \•iew amygdaliform, slightly 
flattened with a central, l.5- 1.8 µm wide germ-pore, dark bbckish-brown, 
subopaque, smooth, with moderately thick wall; BASIDJA, PLEUROCYSTIDIA, 
and ctrn1LocvsTw1A collapsed: PLLllll'ELLLS in a poor stale, culicular; VEJL 
clements on pilcipellis divcrticulate, made up of dichotomously hranched, 
coralloid clements 5-9 µm in diameter, terminal elements often inflated, 
ch:avate; excrescences mostly with acute tips; wall of velar elements hyaline, 1-3 
µm thick in places; damp connections present. 

REMARKS-The material obtained on loan (coll. Thwaites 806) belongs to 
subsection Aladw1mi of the genus Coprim1s s.l. by virtue of the diverticulate 
velar elements on the pileus and the cuticular pilcipcllis. In that subsection, 
it is apparently conspccific with C. vermiculifer (Joss. ex Dennis) Redhead ct 
al. as this is the unly spe.;ies lhal combines large basidiospores with thkk­
walled velar clements (Josserand 1911, UljC & Noordcloos 1996, 1997). The 
only difference between the types of C. p,1chyter11s and C. vem1iculifer that 
could be found is that C. vermiwlifergrows on dung, based on the very limited 
numher of collections known worldwide (Enderle ct al. 1986, UljC 2005, UljC 
& Noordcluus 1996, 1997, Duveri 2001). This is of very limited value, however, 
considering the scarce information available on C. vermii:11/ifer. Pegler (1986), 
who also studied the type and other collections of C. pacl,yterus, reported a 
hymeniform pilcipdlis, devoid of any vei l- like structures. Further, he noted 
that the material consisted of two species; he referred one to P. plirntiUs and the 
other lo a \axon close lo P. liemerobit, (Fr.) Redhead et al. At pr.:."Senl, P. plicr1tilis 
and n hemerobirl s. auct., which have a hymcniform pilcipcllis, arc .:onsidcrcd 
synonymous (Nagy et al. 2009, UljC & Lias 1988, UljC 2005, present work). 
However, the fungus that we examined clearly has an Al11clwmzi-type veil and a 
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l'm . 25- 29.Coprinr«p,,chyteru,andC.p{h11ilisvar.filop~,. 
Fw,;. 25 aud 26 rc1><c•cnl spun'> andwlar~k,,n~nt;ofC. p«chyl~r,.,. 

l'or C.pliruli/i;\"ar.fi/opes,pore•(27).• ba,idium (28).and pil~ip<,lliscell,(29) are depicted. 

cuticular pikipdlis, which was conlirmeJ by re-examination oflhe microscopic 
slide made from the type. tlfo reover, the shape of the spores (which tend to be 
oblong) and central germ-pore indkate that this specimen is more similar to 
C. \lermirnlifer. As it is questionable whether we obtained the same specimen 
on loan that Pegler (1986) examined, no further conclusions can be drawn. 

Coprirms pallid11s Berk. & Broome. Journal oithe Linnean Society. 
Botany Jl:560(187]) Fms. J-3. 

lsoTYPr: Sri Lanka:ondcad wood, S<;:p1cmbcr 1868.G.H.K. Thwailcs ll 57(Bcrk. 1405) 
(K) 
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Oa1<.:1NALDIAGN0>1s:Pil..,,inacq,.alimlu~i1odrioopallido,dis.olm:vir,mhrino;stipite 
fk,w»o fiuuloso pal!itla; lamtl!is mbliberi,fr,s.is (1''a J 157, mm icotat}. On dem/ .,."QOO. 
; .. 1,,1869. 

Pileu13 lineacro;s,5high.pale umber,disce,·cn , much dark, iuedges rcne.:1ed ; 
slc111 nexuous. 1.5 in,he,h igh . l linelh ick.fis!ulose.~4ual.smoolh, p;,leurnbcr.lruna<le 
al the be~; gills l li ne wide, umber. then dark brown, ~lightly vcntrK<m, nearly lm:; 
spores 0003[0.000Jinchesllong. 

011s1iRVATTONS ON TJ-!E TYPE- The type ma1erial ohtained from Kew .:ontains 
Oil<.' fruiting boJy in two parts, glu<.'Jon a paper .:ar<lanJ in a ralhn poorsMc. 
One part of the fruiting body is immature; the other parts are mature. Be.:ausc 
of the poor state of thl'" makrial, only spores, basidia, and s..:lerocystidia werl'" 
observable. The hymenium seemed to be in good state, but .:ystidia were not 
found. 

BASIDIOSPORES [20,1,119- 11 x 7.5- 8.6 x 5.7- 6 µm,onave ragi;9.7 x8.03 x 
5.7µm, Q, • 1.08- 1.32, Q, .. J.55- 1.65. lcntiform, ovoid to subglobosc with a 
rounded apex and basl'", not rounded triangular, but some tend to be minimallr 
angular in the frontal view, ellipsoid, slight]}' amrgdaloid in the lateral view, 
thick-walled, medium red-brown under the mi.:roscope, germ -pore central, 
r.i.ther small, l.4 - 1.6 µm; l!ASIDIA four -spored, davale. bimorphic, ca. 22.5 x 
11 µm; CYSTIDU not found; PILEJP ELLIS structure not observable. long, thick­
walled, lageniform, brownish sdero.:ystidia present, these measure 87-150 x 
6- Sµm . 

REMARKs-'lhe lentiform, ovoid spores combined with s..:lero.:ystidia on the 
pi leus readil}' identify this spe.:ies as /~ set11/os(l (Berk. & Broome) Redhead 
e1 al. , as already no1cd by Pegler (1986). The only dis.:rcpancy that we found 
between the types of/~ se111/vs11 anJ C. pal/idm is Lhal P. sewloso has extremdr 
large, pike-like sckrocystidia. whereas those of C. pallidm arc more like those 
of J~ ,rnricoma. However, I~ setulorn is still insufficiently known to allow the 
assumption that this difference falls within the range of the variabilit)' fo r that 
species. 

Coprinus plicatilis var. fl /opes Wkhan.skf, Mykologick}' Shornfk 45c 16 ( l 96/1) 
Fms.27-29. 

HoLOTY PE:D.echRcpublic: Pragoc.Kinskl'ho sady.Locogra.rnino.so.29.Scpt .. 1967. 
l\'ichansl...-y(PRJV!) 

0 kl<HNAl DIAGNOSIS: A ly/,o diffe,1 J>iln, rai~rrim<J m«r .. ,ir«re ,.1,,,.~ ~xi·l"""'" 7 mm 

diomelr<>. lame//,. ,mgr,sri,, di,ta.,tib..,, "°'' d,Jjl,11:11/ib~,. stipitc l,y;,ii,io,fi/ifr,rmi, ,..,q~c 
5cm,,!toct0.5mmcr""a 

,\,.ctu,2>/•o!Cimi11<1iocoi;ramimJ«J1"/vium29. IX. 1967i11/,ortu/"'b/iroKin,J,;),o 
,adydidol'r«gaclcKit. Typ,.,;.,l,crharioMwcinatio1t"li,l'.-..sacdcpo,itu,c,/. 

OBSERVATIONS ON THE n·PE-111e holotype enl'dop~ wntains a small amount 
of material with fully mature pilei. Two other collections were also obtained on 
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loan (PRM 682556 and 682555), which were collec1ed one year later at the same 
locality by Wichansk}'. 1l1cy Jisplaysimihir features to those of the holo typebul 
are also mature. 

l.lASIDIOSPORES [20,l,l] 9.6- 12 x8.6- IU.3 x 6.3 - 7µm,onaverage IU.93 x9.3 
x 6.77 µm, Q, = 1.09-1 .30, Q, = 1.5-1.65, strongly kntiform, in the frontal view 
most ly ovoid or rounded triangular, rarely rectangular, apex often subpapillate, 
in the lateral view ellipsoid., lo subamygdaloid., with a 1.4- 1.7 µm wide, eccentric 
germ-pore, dark reddish-brown, smooth, with moderately thick wall; !IASIDIA 
mainly collapsed, four-spored, clavatc, ca. 27 x JO µm; PLEUROCYSTIDIA and 
CHJ:ILOCYSTIDIA collapsed; VEIL, PILEOCYSTIDU, and CAULOCYSTIDIA not 
found; PILEIPELLIS hymeniform, composed ofvesiculose-clavate elements, no 
pigment or oily gr,muks observed, clements 25- 37 x 20-27 µm. 

REMARKs-Thespores oftheholotypeclearlphowthatthistaxonissynonymous 
with /l. lt,cll!a. Indeed, the fruitbodic> arc smaller than normal in P. liictl!tl, but 
this feature is of no taxonomic value at all in view of the considerable variability 
that can be en..:ountercd even within one rnlkction. 

Copri1111s sc/1roeteri P. Karn .. Medddanden afSocid~s pro F3nna et 
florafennicaS:Yl.(1879) f rG .30 

lloLOTYPE, l'inlJod:Tavastia.Mus!iala. infimobovino,20.Augus! 1878.Karst.3762 
(H) 

ORIGINALDlAGN0•1•·PJ/ ,1e11, . ,,,,e,1';1"d,do "/xp,,mr,;r~W>l .. 111,qr,,,, 

.<!1/rnti«, g/,./,.,,, ocl1,w,-isa!idli11u., vd .<11b1;ilvu.<, Hf>"ll~11s, d"m,un ,/j{ut~ J .. ligi11atu.<. ad 

1 ,m.11;qu,,/at1,.<.SliP"'"'''l'"'li,.,urs11mlevit,·r,tria1ulus.primitu;pub.,ru/u;, l 2cm. 

lotl.l!"'· l.ame!lae fu;,;ae. Sporoe ""!:"la10.o,,oj,f.,..e, ,11bi111k a11i:r,/ruo.,p)111eroiMae wl 
.,p/wemi,/e,,.e!l,j, . .,,i,fo,,,,J,._.,,,~ (.-. /.), pd/i,d,i«e, l,~1gil . I .'l - 15 m,mn., cm.,,il. R- 12 mmm. 

fojimobtwi,roprop~Mu,tialadieWm. ,\ug.h.a.;emc/.Prior,proximu,.So{Jtariu;. 

O!ISllRVATTONS ON TTIE TYPE- 'lhc type material obtained on loan was in poor 
condition. 'fhc only character that we succeeded in observing in detail was the 
basidiosporcs. 

BASIDIOSPORES 120,l,l l !3- 15.3 x 11 -1 2.8 x 9.2- 1 l µm, UI\ average 14.14 
x I 1.83 x 9.72 µm, Q, = 1.16-l.27, Q, = 1.46-1.68 strongly kntiform, in the 
frontal view typically rectangular or rounded triangular with or without median 
constriction, more rarely ovoid, in the lateral view ellipsoid, mostly immature, 
with large, 2-2.3 µm wide, ccccn1ric germ-pore, subopaque, Yery dark reddish 
brown, smooth, with a muderatdy thick wall; BASIDIA mainly collapsed, 
four-spored, clavate; l'LllUROCYSTIDIA and CI/EILOCYSTIDIA collapsed; VEIL, 
PTLEOCYSTIDIA, and CAULOCYSTTDIA not found. 

REMARKS- This collection is typical of the taxon it represents. The large, 13- 15 
µm long, rounded triangular spores arc characteristic of this species, as is its 
habit on dung. The species was long considered obligately coprophilous (Bender 
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& Enderle 1988, Orton 1972, Orton & Watling 1979). We examined over 60 
collections (Nagy, unpublished) and found that it grows more often on soil than 
on dung. Generally. the taxa of the genus />11rnsola arc more or less ubiquitous 
in terms of the hahitat, except for P. mi.<~ra. the only ohligatcly ..::oprophilous 
spcdcsin Lhisgruup(UljC2005). 

Coprinm se t11 /os11s Berk. & Brnomc, /<,urnal <.>fthc Linnc .. n S<.>cicty, B<.>lany l l: 561 
(18il) FJGS.31 - 33 

1.tccTOTYPF.:S,i[.,.nka: l'eradeniya,hahitatanddatenntgiwn,Th><a ite.936.(K) (Pdger 
l%8: Sll)S,·,;-ryPE:Oil meJoc;oJity.Thwaites845.{K) 

OMJGINALDJAGN0>1>:Pilrocy/i11,frioa"1mfa11ulataabtusau"luead<iim1tnstriatasetis 

f11lv;,..,uli,111rabsi10;>1ipirrfi,w/a,.,.ca"di1ios11rs""'altrmmra;lamelli,a11g"'';";"'"' 
ad"e~·i,. (N• &JS, mm iwt«', N• 936) 

Hal>i11wgetabilil,,i,emor1ir,s,Perad,miyaCey/a11(Thwait1:>)- Pile11s10m,n.altu,, 
basi4mm.laws;,tip<1>l.Scm.lo11g"s,m<1,liolmm.ermms;/,,,,..,11,,.,,.,/s.e,1</e111e,,11on 

pcrfc<1cevolutai11,pcdmit1ib"s,jnq"ibr,sc.mdidacmmspori,quccan,t1/es. 

OBSERVATIONS ON THE TY PE- 'lhc holotypc ,:ontains 2 partly dc.:aycd frui ting 
bodies ( l old, I young) stuck on paper cards. 

BASIDIOSPO!IES [21,1,118.8- 10.4 x 7.4- 8.9 x 5.3- 6.7 µm,on average 9.69 x 
8. l 2 x 6.06 µm. Q, = 1.12- 1.36, Q, = 1.40- 1.88, strongly lcntiform. in the frontal 
view ~uhglohosc-broadly ovoid. often minutely subhcxagonal or triangular, 
in the lateral view ellipsoid to subamygdaliform, with a prominent hilum, a 
central germ-pore, 1.7- 1.9 µm wide, color dark reddish brown, smooth, with a 
moderately thick wall; BASlDlA not seen;cHElLOCYSTIDlA mainly collapsed, onlr 
a single complete cystidium was found, which was utriform: l'LtU!IOCYS'fWIA 
collapsed, prohahly suh..::ylindrical-ohlong; PII.EIPEl.l.lS hymeniform, with long, 
lancet-like sdcro.:ystidia (hairs), with brown, th ick walls and an obtuse apex 
(as compared to P. auricoma), 150-310 x 10-16 µm, walls up to 3.5 µm th ick: 
VEIL and CAULOCYSTlDIA not found 
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F,a . 31- 33. Typc m,ite rial ofC.u,1"/os,.,. 
Sror.,.(3 1), pa,1ial c)·,1id io (32).an ct .<e lemcy.,1i ,tia(.H) roulct heohservt><I 

REMA!l tss - This is a good species in its own right , but, unfort una1cly, we 
know or no recent nx;ords. The only specimen reported as C. setulosu~ ('.VU 
14796, leg.: A. HalL~knecht , in hcrh. ) is from La lll'union, hut this represents 
a hitherto und ar ified Hm1so/11 taxon with completely elHptical, 7- 10 µm long 
basidiospores that m.:iy well represent an undescribed spedes. 

Psc11docoprim1s bcsseyi A.H. Sm., in Smith & Hesle r, Journal of the Elisha Mit-chell 
Scient iticSociety62: 189( l946) . FJGS. 31-36. 

HowrYPE: USA: Michi w,m , Eli>! lamin.u;, 27. ~ ptcmbcr 1945, E.A. Bc,s,,y (MJCli) 

0Rl<11N"Al.n1A<1>,'0<,., Pileu; 1- 2 . .'i cm. ult">, 1.'i- Wm.,,.crarn,.\ r, mi<'.1.0.\>!<hvi,ci,lu.~ 

glab.:r,dcmumwt•vcxr,sctr,dr,<,/evi,dcmrm,plicato-5'ril'lr,<,castar,rnsdem"m 
"1<amm ... ·11,ama,,,..u,- /,. I,' ro,j tae'mum ,11hli1a111e<, a'·mae, a, g,.,ta<'; 

,1,j,"' (3)5- 8(9) r m. fu1111. 11>, 3-1.5 mm.'"'""" '"·''l""/i,, ,rib.:,/bi,/,,;, 11.lalx,: '/"'""' 
12- 15(16)x 7- 7.5 x/J- &5 p; plrnro,;ysfidja/OQ- /6U><2U-30i,,,,.1,vc,.1,;ro,.,,ol,tu,.,· 
d,eilo.:ys1idiave,ic.u{osaw/W!11trico<a, /6 -2.'ix IO- IS11vel28- 42x 12- I6i,. 

Habi t, hab ital ~ndd ist ribu1ion:Scat1e re,ltogrega rio 11saro L1n.landon plantdebri•, 
in compost h~ap1. bu ried wood, slicks and on lawns but then usuaUy from buried 
debris 
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F1G. 34- 36. Sporc,(34).basiJia (35). ~nJ sclcrocysciJi~ (36) from Che l)'pc malcrialof 
l',.eudocopri,11<, k"eyi. 

OBSERVATIONS ON THP. TYPE-Only part oft he holotypc was ohtaincd on loan. 
This ,:ontained fragments of probably artitidally matured fr uiting bodies, in 
which most cells were collapsed. 

l.lASIDIOSPO!IES [20, l,1] 13- 15 x 8- 8.9 x 7.5 µm, on average 13.79 x 8.44 
µm, Q

1 
= i.S l-1.71,Q, "' 1.8 strongly lentiform, in the frontal view oblong to 

subcylindrical, not flattened, with a 1.5- l.8 µm wide central germ-pore, color 
red-brown, smuulh, wilh a mo<lcralcly thick wall; BAS[[)lA four-spureJ, clavak, 

bimorphic, mainly collapsed; PLE UROCYST[[)IA and CllEILOCYSTIDI,\ collapsed; 
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PII.EIPl'.1.t.1s hymeniform, with numerous brown thick-walled erect hairs, up to 
250 µmin length; VEIL anJ CAULOCYSTIDIA no[ found. 

REMARKS-These specimens dearly helong to /~ ar1ricoma, a well-known, 
wiJcspreaJ rcprescntalive of the genus, on ac.;ount oflhe ellipsoid spores wilh a 
central germ-pore and thick-walled hairs on the pilcus. As the epithet auricomus 
dates back to 1886, it has priority over Ps. besseyi. Although the basidiospores 
arc on average somewhat larger than usual in P. auricoma, we have confirmed 
that this specimen represents a younger synonym for P. rw ricoma. 

Pse11docoprir111s /acteus A.H. Sm .. in Smith & Hesler, Journal of the Elisha ~itchdl 
5'-icntifi,Soci,ty62: 191.(1916). flGS.37- 39 

HoLOTYl'E: USA: MichigJn, Ann Arbor, Sept. 12., 1945, AH . Smith 20520 ·1)-l'C· 

(MICH). 

OaJGINAL l>IAGNO,is; Pil~r,· /0- Li "'"'· "''"'· 8- /0 "''"· fo, .. ., «mic11,, glub,·,; 
plicatru1riatus.a,/,li«:umlevi,,lacler«Yd .pi11ki,/,l,o,jf" (pallufr argillauus), demo,m 
livid11,; larnellM mlnalm1, conferiae, ""gustae, lacteae dernum fii,= stipes 3- 5 cm 

lur•Jl"' '"'"'·o"»'"· ""'l'"'U,, g/,.b.c,, f wsili»imo,,;,1,m,,.,8.4- /Q.5 ><5-6.3><7- 8.41,; 
d,ei!o.:ystidiadisti,u:ti.<Si.na,22- 36><(8)!0- 16µ. 

Habit, habitat and distribution: Gregariou, to scaner~d on lxir~ soil in an oak 
wood,. 

OBSERVATIONS ON THE TYPE-Only a part of the holotype was obtained on 
loan. ·This contained portions of well-preserved, mainly mature fruit ing bodies 
wilh a st riking whiti~h pile us. Of the taxonomically important char,Klcrs, we 
succeeded in observing basidiosporcs, basidia, and plcurocyslidia. 

BASIDIOSPORES [20, 1,119.2- 11 x 8.2 - 9.2 x 5.8- 6.3 µm, on average 9.99 x 
8.61 x 6.12 µm, Q1 • 1.09- 1.23, Q1 • 1.17- 1.66, strongly lcntiform, in the frontal 
view most ly rounded triangular, some ovoid or subglobose present as well, in the 
laleral view ellipsoid, germ-pore cccenlri , , 1.5-1 .7 µmin diameter, ,olor dark 
reddish brown, more or less translucent, but this may be because many immature 
spores were found, smooth, with a moderately thick wall; BASIDIA four -spored 
(only incomplete, collapsed basidia were found), clavatc; PLEUROCYSTIDIA 
broadly cylindrical or ellipsoid, ,a. 67 x JU µm; CHEILOCYSTIDIA collapsed; 
\'EIL, PlLEUCYSTIUJA, and CAU LOCYS"J' lUlA nol found. 

REMARKS-To judge from the above description, this species represents a 
synonym of the !axon .:urrcntly known as P. leioaplwla. As the name Ps. lucteus 
(1916) is older than C. /eioceplwfus (1969) and is validly published, it has 
priority over the epithet leiocep/111/m. The aUinity of /!s. l<1 cte11s to/~ leiocepluilo 
has already been suggested by UljC ct Bas (1988) . 

The whitish pi leus is somewhat unusual fo r this spe,ies, as in most cases 
the pilcus color is some shade of ochraceous or pale-brownish. Such whitish, 
faded collections can cxccp1ionallybc encountered in dry weather (e.g. ~ZMC-
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l'la.37 - 39.Typ,,m•lNi~l uf P«cr"foruprim"i"Clm> 
Sport"l(37).basiJium(3!1).anJpleurocystiJium(39). 

NL-0669 in our herbarium), but no taxonomic \'aluc can be assigned to them. 
In our opinion, both the holotypc of Ps. focteus and our collection represent 
extremities of the spe.::ies currently known under the name P. le iocepliala and 
thercforedeserveno taxonomicstatus.. 

Nomendatural revisions 

Agaric11.s plicatilis Curt i~. l'lnrJ l .ondincs is l : ta h. 215 [engraved nn. 200]. (178 1) 

O~J<JINAL DIAGNOSIS: Stalkssmgk , in !hos.: which are full grown two inches of more in 
heigh t!he , izeofasmallwhea! straw, uprigh!, round,ofthe same lhickncss 1hroughou! , 
hollow, smooth . white, andtend,•r 

Cap a! fl rstspnngs upisalx>u1si1.,;:of11kcmcl of ahazclnu!. o f ayellowishbrown 
color, scarce perceptibly striated. it soon becomes an oblong bell-s haped, !he small 
furrow,~ppcar mor~c vidcntly. oresomewhat " .. w,J.and the rnlor changestogttyor 
mou1e color, now full grown it bcrnmes more bell -sha ped. and afierward s appears Hat , 
isfromaninch toaninchand halfindiamcter,ofamou1ecolor,!cndcr, plca!ed, !hc 
crown, tla1, brow n or while; the skin !ron<p•r~n!. without any Aash, at !op not ,prin~letl 
with meal. of the n dges of the plai ts somewhat willou~ with the fructiflcation is over. the 

edgebecomesbbckand!urnsin . 
GiUs r~w. vf lh~ '"""-'color•• th,· c•p, 1hruwi11g u11l • ver y fu,c 1>ow,1"r uf • blui sh 

blackoolor. 

11' usual plJce of growth is in pastu res. meadows and g:r~M plats. in all of which i! i~ 
nulinfn'4<lt'rl!tluring 1lw111u 111hsofS., p1~111b.,ra11dOc1ubt-r 

REMARKS- Although the protologue is quite obscure and may apply to any 
Parasolo taxon, there is consensus about the interpretation and usage of the 
name C. p/iC(lti/is in recent lit.-r.i.ture (Ulji & Bas 1988, Ulji & Bender 1997, Ulje 
2005). As 1\rt 8.1 oft he ]fotanical Code allows illustrati ons to serve as types, we 
hcrcby<lcsignatc as lcdotypc: 

L£CTOTVl'E HHRE DESIGSATED: \\'. Cu rti, (178 1), l'lora Londi,wrui, I: tab. 215 
[engra,'ed no.200]. 



128 ... Nagy.Vi\gviilgyi&Parr 

Additionally, it seems necessary lo designate an epitype in order to stabili7.C 
the taxonomy of this name and lo give a thorough, modern dcsc:ription of lhe 
specimen: 

ErnvrE 11 t RE DtslGSATr v : Hung.,ry, Balcs-Ki skun: M u~mC!, Nyir. eo,. ,,,.1/ario 
Que.-crlrm• robori,on sandy ,;oi l, 3 Sep~m~r 2006 .. L. Nagy.SZMC.NL0075 (BP). FIGS 

DESCHJl"J JON- Piu:us 5-10 x 8-20 mm when slill closed,cylindrical, ellipsoid 
or obovoid, expanding to convex- hemispherical, finally applanate with a slight])' 
enrolled margin and a markedly depressed disc, surface glabrous, radiallr 
tronslucentl)' striate when young. on expanding becomes radially sukate­
grooved, up to 35 mm in diamder when fully expanded; margin even when 
young, soon becoming crcnulale, color varying from me\leous lo pale-brown 
when young, becoming warm fawn on the ridges when mature, between ridges 
whitish, at centre with -t/- sharply delimited darker button, 011 aging graduallr 
becoming grayish-tinted, not discoloring; LAMELLAll crowded, thin, free, not 
reaching stipe, ending up in a collarium-like formation, up to 2 mm broad, not 
or uni)· \'Cry slightly ventricose, edge fimhriale in young stages, while when 
young, later greyish, finally blackish, different parts of the gills do not mature 
in par.ilk 1, not deliquescent, only collapsing when fully mature; STIPE 0.5- 3 x 
30- 70 mm, slender, fragile, fistulose, cylindrical, at base with scanty whitish 
tomentum, surface glabrousor finely longitudinally silky, whitish all over when 
young, on aging becoming palc-ochraccous; CONTEXT thin and brittle, whitish, 
without a distinct smell or taste. 

BASIDIOSPORES 120,1,1110.8- 14.2x 7.8- 8.5 x 6.8- 7.Sµm,onaveragc 12.41 x 
8.21 x 7.14 µm, Q, • I.3'1- 1.67, Q, .. J .61 - 1.86, strongly lcntiform, in the frontal 
view .::hidly limoniform-subhexagonal, more rarely ovoid, broadly ellipsoid, in 
the lateral view ellipsoid to subamygdaliform, with an eccentric, 1.9- 2.3 µm wide 
germ -pore, color very dark reddish brown, opaque, smooth, wi1h a moderate])' 
thick wall; BASIDIA clavale, must with median cunslriclion, bimurphic, 23- 3'1 
x 10- 12 µm; CllEILOCYSTTDli\ densely packed, mainly utrifonn, cylindrical. 
oblong, rarely clavate-globosc, 40-60 x 13-27 µm; PLEUROCYSTtDtA mainly 
broadly utriform, oblong or subcylindrical, often obovoid, ni.ther abundant: 
l'II.ETPEI.I.IS hymeniform, glahrous; \'Ell, PlLF.OCY.~T]])lll, and CAULOCYST]])TA 
absent; CLAMPspr,:s,:nt. 

Nuclear ribosomal ITS and LSU sequences have shown that the epitype 
wllection is nested within the dadc formed by other specimens of I! plfr:atilis. 
These sequences clustered together with other materials of/~ plicati/is, forming 
a well-suppor1ed lineage (BPP: 1.00, ML and MPboots1rap: 100%) (Nagye1 al. 
2009). In this cas,: it was important lo tesl th,: position ufthe,:pityp,: sp,:cimens, 
because unpublished sequence data suggest the existence of another species 
related to P. pliwtilis. Typical specimens of this hitherto undesuibcd taxon 



l)'pes1uJi~•inP.1msola .. 129 

F,c.40- H . Epityp~ofP.iru,v/,,p/~,.,tili, 
Sporcs(40).basiJia(4J).plcuro-(42).andchcilocystidia(43)11rcdepictcd 

have a lilaccous stipc, and a slightly darker-brown pilcus than P. plicari/i5. As in 
I~ lilati11ct11, it isolicn dil!icult to recognize the lila"ous colouration of the stipes. 
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l'urther, in dried specimens, the lilac colouration fades to a dark ochraceous 
tint, makin1:1 idenliflcalion of dry materials dillicult. 

Ag11rirnss11bti/is Fr.,SystemaMycologicu n1 J: 302.(162 1) 

ORl<HNAI. mA<lN"OS1': pi!,,.., _.,,!,.,..,,nl,,-a11ao,o campam,~,tr, !~vi a/1,i,/,~ lamel!i, a,/uati., 

mgm, margme albis, ,tipitcglabro albo. Teneilu , . Sttpe, 0 ,me. l""g~s,filiformi,, 
nud"s. lae,·i>,fragili,. Pileu,Jlin.al11,s6 /atus, obmsu>, leavi,. lame!laelatium,!ae, 
<Ml,u11.ie111"-~ r. i11~r<Y>-,iigrir.i11I.,;. /11 fi,m, /,,ci, udi, _,;/,...rid,. S"pl. 0..:1. 

REMAII.Ks- Some authors consider this taxon a synonym of P. misera (e.g. 
Jnsserand 1962) or /! sclrroeteri (Bender & Enderle 198R). Althr,ugh 1he 
origi nal diagrwsis allows such an inkrpretalion, many important details an: 
missing from the descriplion,and we prefer therefo re not to assign this name to 
P sd1roeteri. Orlon & Watling (I 979: 10) c.1m,: to the sam.- condusion. 

Copri11us1111rico11ms Pat., ' l\l f>1ilae Analyt icae l'ungorum 1(5): 200. ( 11186). 

ORIGINAL DIAGNO!; I~: Chapeau ovoid~ puis campan ul t, mcmbrancux. glabre sur la 
disque, pruineux (~ la loupe) sur le remnt, cendrti-rouxa,'ec Jc sommct brun-rougdt re, 
finement,trie.Lan,es,'troi!e,,sern'e,, ro,,ssai tte<-noires;cptide,qlin.lri<ju<'>;spore, 
ocrao!e,-brun~, . Stipevreux,gn' le. blanc. fragile,glabre. 

La jeune c,1 d"abord en\'clopp,! par unozoniumdori.dont il res!cparfoisdc, 
filamentssurlcchapeauadultt>c1;\laba1i<'dupi,>d.Ul,pl'Ctcendn'pruineuxduchapeau 
~t du aux «:lluk, epidermique, incolor~, plao!u,ur un tiMu rousslltre. 

Cespiteux,ur lesv ieil lc,souchc,.lot<!.BoisdcViocenn~. 

REMAII.Ks- We did not succeed in locating any specimen as type. However, 
Table 453 of Patouillard (1886: 200) can serve as type, and accordingly we 
herebyd.-signatethisaslectotype: 

L1:CTO"rVl'F. llER.l!DF.SIGSA'fED: N.T. PJto uilla rd(l886)TabulaeA11alyticaeFungorum 
1(5) : l~b.453. lS86 

lhe original descript ion is suflicicntly diagnostic for a clear-cut ddinition of 
thistaxon. 

The structure intcrpret~d as ozonium by P·.i louillard may in fact represent 
abundant thick-walled hairs al the base of the stipe. 'This is often visible on 
young fruiting bodies, but vanishes during development of the stipe. We have 
not obs.-rved true ozonium in any species of /\1msola to date. 

Coprinus elongat ipes AH. Sm. & Hesler, Journal of the Elisha Mitchell Scientific 

Society62: 180 ( 1946). 

0BJGISAL DIAGSOSIS: J'il~, .. 2- 5 cm. latus. comcus wl COt! V,,XUS, udu:i, glakr, 
ly,>. p).,,,,,,,,,·mamomeo-brwmeus,/',J/vt.,l awlt-ieus,cumOco· mat"""°'' 

J•li 'w; hmdl,f ,, g· ,.,o-hru1111<Y,<',J '"'8"'/"e, cmf•t<l<', '"'""'""· m,ig·,.,.,/1,,.,. 
fimbria lM; sti{"'< 6- /0 cm. kmgu, 2- 3 mm. rn,s.,us,fmgilis. Mqua!i,, ,urs1<m prui1'rull,, 
deors11mglab.:r; ocot1i11mf11lvtm,;,porR<1/0- 12.5x6.5-8p,ellip,<>ideaevel,,.bow,iJroe. 

Hal~t . h~bilal and di,1rib11liu11: Amo ng grass and wt•ts.ls on w il in upt'n .lt'dduou, 
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wood$, fates Park, Roc~1' Mountain Kational Park , 8500 ft. elev., Ju ly JO, 1910. LR 
He,lonl2689-lypc 

REMAnKs- Thc type specimen in TENN is thought to be missing. It has been 
suggested (Patricia Rogcn;, pcrs. comm.) tha1 it may have been transferred to 
MICH, but we diJ not succeed in finding il there. 

Despite the lack or type we consider that this species is synonymous with 
I~ ,mricoma, which is supported by the original description. Although not 
mentioned in the protologuc, Smith & Hesler (1916: 181, F1G . I E) depict the 
character istic thick-walled hairs on the pileus, characteristic of P. 1mricoma. 

Copri,ms l1anscnii J.E. l,ang~. Dansk Kotani,k Arkiv 2(3): 48 (1915). 

O RIG INAL [)]AO NOll!S: Sporc•m ... J-ova\e, 12- 13 x 7 fl · Jark grayi•h ·brown. slightly 
pellucid.Ba,idia9- l0diam.;paraphy><'>i7- l8f!. Cy•tidiaw,icul ou,.somewha1bonk­
•haped .wi1ha,ho,1or ra1herlongneckabou120f!hroad. lll<',urfaceofthec.opi, 
formcdbyb<illoon -•hapcdoralmo.,1pyriformcclls( J6 -24µ broad) . 

Fm.Spedm.,HunJ..rup.on the groutxlncaraJeaJ,iumpofPopulus.Junel902.­
Al•o Hors.>ns. 1908,and Lundeborg. Aug. 1914,on nake,J ground bdtin,J aganlen­
hcdge. 

Ulp al fi..i oval-cylindric. l 'A - 2 cm high. dark rufou, chesmut-brown (apex 
darker), naked , $ltiale, lhen expa,1<!,,J , al L.st flat , fi<$0-, uka1e 2/3 way up(Ji,c flat or 

o.lightl)'dcpre,...-d).3- 1.Scmacro,;s.ofalighterand palerbrow nisheolor!han!hebud. 
S1emra1her1ouih,whitish(1imed,ligh1lybrowni,h), in , ide , ubochro.:eou,,fotulo,e, 

sLibru us. lup "'-'nlewha! >lriale, 7- 9 cm x 3- 4 mm. Gill, f«.., , HMtuw. al fit>l pale , lhn 
ochracro us-brown.a! lu!black, ha rdl)"diflluent. Subfasciculllte. 

Having found oodescrip1ionanywhereofthi,charac1eri,1ic,pecie•lhawnamed 
il afl er lfan,ellii in rnnu111,muralio11 oflh~ Dani,h biul"lli>l anJ mywl"lli>I Emil Chr 
Hanscn.aulhorof Fungifi mi ooliUan ici. 

REMARKS- Although Lange (1915, 1935) describes the pikus as devoid of 
hairs, we acknowledge the widely accepted synonymy of C. J11mse11ii with 
P. ,mricoma (Brcitcnbcch & Kriinzlin 1995, UljC & Bas 1988, Uljf 2005). Orton 
& Walling ( 1979) disagreed upun the synonymy of C. luummii with P. miriwm,,, 
suggesting that Lange's spc.:ics may be a forgotte n taxon needing rediscovery. 
However, as all other detai ls of the original des..:ription as well as the figures 
given by Lange agree with those of P. ,mricoma, and we have been unable to 
find anyspcdmcn that would fit the description, for the time being we prefrr to 
trealC./um,;e11iia;;asynonymofP.,mrir:om11. 

Copri,w s llcmerol>fos Fr., EpicrisisSystemalis Mp.:ologid: 253 (1838). 

O k l<HNAl '""" OSh. Pilro r "~''"'" ovr,, 
1 

v"i, ,,k, < ,~,,,,, ~"' / ,11,lu!o f 
mkatoglabro, vrrtfr~,,.1,p,.,,,,;.,c11rc. ,1ipitcclougatomte1U1atoglobrop,,/l,do, lame/Ii, 
litr<'arib,.s e pallido->1igri~a>11i/:,,,s collario ob,,o/ew """~xi,. A. campan. Bolt. 31 . Poll id,. 
P11/. 3. /< 195. Cfr. S= N. •128. J .. x,,, vi<1<. u,,1,;,,., orn>1i110 /'"'"""'!. Seti ,rip~• cull«ririm 
~ix ma.,ifrnurn, lam. 1- 1.5 !i11. ll'lac. N<Hisdis.:crm ,,cq«it A. buNllinus S.l111m. (Fl. D"" 
T 1960.j2.)a,1a10,primario,pi!eo,w,u/r,mfi:iso. 
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REMARKS- The identity of this !axon has long bee n disputed (Orton & Watling 
1979, Orton 1972, UljC & Bas 1988). Most commonly, the epithet liemerobius 
has been applied to P. 1111ricom11 and/~ plirnti/is (Kiihner & Josserand 1934, 
Lange 1935, UljC & Bas 1988), but since no type material exists, we consider it 
anametoberejected. 

In the literature, this name is often used to refer to a species with elliptical 
basidiospores and glabrous pileus (i.e. no hairs on the pikipellis) (Orton 1972, 
Orton & Watling 1979). 0rton & Watling( 1979) distinguished this species from 
/~ plic11/ilis in vi<.'w of its nol or only slightly kntiform spores and incompktcly 
cxpandingpileus. ln our experience, the spore shape can \'aryconsidcrahly, but 
we ha\'e never observed completely non-lentifo rm spores during our studies on 
Pamsoh, (Nagy, unpublished). It has also been argued that, in fact, this species 
does not exist (UljC & Bas 1988). In course of our examinations of hundreds 
of Parnsofo collections, we have come across a few specimens with such 
a combination of features (ellipsoid spores, and no hairs on the pileus), but 
careful examination of these specimens always revealed some tendency of the 
hasidiosporcs to he hexagonal or ovoid and kntiform. Hence, in our opinion, 
the abow-m<.'nlion <.'J inlapr<.'lalion ofC. ltt:mi.:rubius rcfns tu -t/- abnr.<nt 
collections of I'. plia1tili.<. Due to the dubi ous usage oft he epithet hemerohiu.,, 
we continue to use l~p/irnri/is fo r thesecol\cctions. 

Cu prim"~ lcmgipes Buller, in Bisby et al., Fungi of Manitoba; l 18 ( 1929) 
0 kl<HNAl J>~SCklVJ'JONc pilt•u• 6- JO rum. high t"'fur~ ~Xl"'"'io,1 , b.y-brown, J4rk<,r .. 1 
thcob1useapcx,a1firstronico-campanula1c, oncxpandingbe.:omingbroad ly ronvex 
but never becoming 1hncned o r revolme. thus re,embling the pile us of C. plica1ilis; 
when full y expan.lcJ 13- 23 nun. broad , u,ua.lly l 5- 18 1111n.; the disc 3- 4 nuu. wi<l~, 
reddish brown and mJrkedtydcpre5Sed: 1hcrom·cx!idcs ot lhepi lcusgrayish brown 
and beautifully plkate. the surface of the pilcu, lacking both hilirs and scales. Sl.ipe 
son,~t inlt!•unly 4- 5cm. lung , butu,ually6- 11 nn., occasiun«lly u1>tu lScm. lung, 
even ly cyl indricill. l - l .5 mm. in d iiln:.cl<!r except 111 the oo ... where it i• 2 mm., straight, 
somewhat brownish below, white atx,,.-e, smooth , hollow. ,omewhill stiff. Gill, gra)"ish , 
n~rruw, 1- 1.5 mru. wi.lc , fn., and ~tt.ld"'d tu 4 rull.r bd<>W the Ji,c, a.u toJig,·,tiun 
rx:u rring tnwn:,cextcn1 alnng 1hccdge, . l'le.,hvery thin , hmwni.,hat the di sc. S,,ores 
blackinn,:1s.s,je1-blackunderthcmicroscope,•nl(N)th.roundedhcar1-shapeswiththree 
difforri11gdi11a,n,iuns, l•l - 15.Sx l2- 13x JO~. B..,idi4dimorphk, c4ch,urrouud,~lby 
S-8paraphp<es. C)"tidiaonthe., idc,ot thegi ll ,.ow>id-tapcring,.<,0me1i n,escapi1a1e, 
fairly numerous in the you ng piki but disappearing by deUquesc<>nce d ur ing spore 
di,,ha rge. ObS<'rwd on a numb~r ufocca,ion, in lalxJr41ory hurst--du ng cu hul'l"s, 
cnmingup aftcr ,e,'t!r.,J weck.,ormonth. 

ThisspeciesresembtesC.f>lir,i1ilisingenernloppearnncearKlmightbemistJke11 
for it; but i1 <li1for,, in corning up unhorse dung inste~d ofin grassy pl.,c~,. in havi"I! • 
sligh1lysmaller d.cprc.<,<ed d is,:, iohaving gi llswhichwaste0r deliqucs.:c at1hcircdg,:s 
instea<l of..., mainingemire.andhavingastipewhich isusuallylonger. 
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REMARKS-In our opinion, 1hc above description fits very well with 
I~ sdiroeteri. All the diagnostic features are given by Buller: plicate, glabrous 
pi lcus, flattened spores with length bf"tWf"f"n 13 and 15 µm, no deliquf"scence, 
habitat on dung and resemblance to C. plicati/is, and we feel that it is sufficient 
enough to synonymize it with I~ g/Jroelai. ' [his is in contrast with the opinion 
of earlier authors (Bender & Enderle 1988, UljC & Bas 1988), who preferred 
to consider it a nomen dubium. l hey came to this conclusion because, when 
tracing the type, only spore prints were received (not made by Buller himself), 
which they assigned to C. marrnl«ntm, a totally different sp,:cics. lfow,:v,:r, we 
sec no evidence that 1hc spore prints and 1hc type ofC. lrmgipe., have anything 
in common. Furthermore, the original diagnosis (as far as it can be trusted) 
excludes C. m<Jrwle11tm by stating: "the surface ofthf" pileus lacking both hairs 
and scales': 

Similar to UljC & Lias (1988), we could not locate the type. 
Considerably after the publication of this name, Buller ( l 958: Fies. 35- 39) 

reported photographs of C. longipes, depicting a typical P1muo/a-like fungus. 
lhe photographs were taken from laboratory cultures, which may explain the 
u.nu.su.al length of slip,:s ( for instance, when cultured in ilasks). Unfor tunately, 
the photographs are not accompan ied by collection numbers or dates, so they 
are not suitable for typification. 

Coprim"~ mirubilis Mont., Annalcs des Sciences Naturelles, Botaniquc. 4e Ser .. I: !06 
(1854). 

0RJGIXAL 01 AGsosis: Pileo tmerrimo primitus ... 1,i11dem exp/,i,.,,1asr,!c,i1aa/OO m,irgin" 
cmu,/,ito, .iipire ii.radii fi,r,./0&0 ~a.,rolori, /a,n~llis di,1a111ibr,s ron,.,,xi, 1a11</em 11igri;, 
,pori,globosis. - l/al.lllhubidi,,imbr,/acriurbisGl)'<ll1'1U.Ca{L /059. 

REMAII.Ks-The only clue lhat suggcsls a Pamsofo species in the protologue is 
the globosc spores. Otherwise, it is very unclear and may apply to numerous 
Coprinus s.l. specks. We could not trace any type material. Pegler (1983) 
presented specimens and a description of a mushroom with affinities to 
E 11uric:oma, but differing in lenticular spores. However, it was not detailed how 
this species relates to the original description and what the author's concept 
is based on. As presented by Pegler (1983), /~ mimbilis may be similar if not 
idcntkal with/~ st!/11/usa (sec above). 

Copri,ws miser P. Ka rst.. BiJr~g ti ll KanncJurn ~fFinlanJs Nuhn och Folk 37: 236 
(1882). 

OR1mxAL DlAGxo,1s : Glasl:.Ja r, m. spld, bar Jju,1 a•kgrl: hanen ,·eckaJ; lamellerna gle,a , 

fl {6- 15), slutl. llf,pon•rna ,v~r!a; •port'rna pyramidfUnnigt iiggrunda ellerelliptiska 
Hil!<!xkr.9.flnl.(Mustiala) 
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REMARKs- \Vc could no1 trace any type material in H. However, as there is 
consensus .:onccrning the usage of this name, we hereby designate a neotype, 
nested in the P. misem clade by ITS and LSU sequences (Nagy et al. 20U',1): 

NF.OTYPl! hCf"I' d~.• ign a tOO: l lungary. llC\'<!.O: Biikk mt.<., C<er<!pfah, , Bog.lr-hcgy. on oow 
dung, in gral.<'d, calcareous mountainous grassland , l21'fa reh 2007, L Kagy. SZMC NJ, 

0180(BP).Fm•.H-47. 

DESCRIPTION OF TI IF, NF,OTYPF,-1'11.F,US 3-6 x 1-4 mm when closed, ellipsoid, 
ubuvuid, rarely subglubose, expanding tu obtusely .::onical ur campanulale, 
convex-hem ispherical when older, applanatc or piano-concave when fully 
mature, up to 15 mm in diameter; margin straight, translucently striate up 
to 2/3rd of pileus, even when young, later becoming undulate-crenate as the 
pileus expands. surface glabrous, smooth at disc, slightly rugulose-grooved 
when young, upon expanding becomes sukate-plicate; color warm melleous, 
apr icot colored. darker towards disc, becoming greyish on aging; LhMELLAE 

crowded, free, forming a delicate collar ium -like structure around stipe, up 
to 1.5 mm hroad, strongly ventricose, edge fimhr iate, whit ish, color whitish 
when yuung, gradually becoming grayish lo blackish, maturation takes place 
in patches, not deliquescent; STIPE 0.3- 1 x 10-25 mm, cylindrical, often with 
a somewhat swollen base, fistulose, very fragile, minutely silky-fibri\lose when 
young, later glabrous-silky, whitish to pale och raceous when old; CONTEXT 
very thin, frag ile, without peculiar smell or taste. 

l.lASIDIOSPORES [20,1,1] 8.5- I0.6 x 8.5- 10 x 5.9- 6.6 µm, on average 9.45 
x 9.05 x 6.21 µm, Q , • 0.96- Ll2, Q, • J.43- 1.61, strongly lcntiform, in the 
frontal view subglobose, rounded triangular or heart-shaped, more rarely 
ovoid, apex sometimes papillate, in the lateral view ellipsoid, with a 1.5- 1.7 µm 
wiJe, strongly eccentric germ-pure, culor very dark rcJJish brown, opaque, 
smooth, with moderately thick wall; BASIDIA bimorphic, davatc, often with 
median .::umlriclion, four-spored, 25-35 x 9-IO µm; CHElLOCYS l"lUJA clavatc, 
vesiculose or globose, abundant, 20- 25 x 13 - 17 µm; PLEUROCYSTID IA absent; 
l'II.Ell'ELUS hynemiform, made up mainly of \'esiculose-globose elements, 
22- 40 x 21 - 25 µm; VEIL, PllEOCYSTIDIA., and CAULOCYSTIDIA absent; CLA MPS 

present. 

Coprinus miser f. marasmioides Romagn., Bull. Soc. My.:ol. Fr. 77: 325 (1962, 
"1961 ") 

O RIGINA L DlAGNOSJ5: A typodiff~rr pileo rrn11ct1/()ef ,poris mi,ooribus, 7.7- 9.5 x 7- 9 ~ 
'i.7- 6.51,. 

REM ,\Hi-s-Unfor tunately, type material could not be obtained from PC. Prom 
th e size of the basidiospores i1 may be assumed that this collection belongs 
to the variant with four-spored basidia (two-spored specimens represent a 
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phylngcncticallydist incl taxnn; Nagy ct al. unpubl.), and we therefore consider 
this taxon a synonym of P. misem l'ar. miser<!. 

Coprim,$ pliwtifo l'al". ,ukrosporus Kiihncr & Joss., Bulletin de la Sod<.' t<.' 
MycologiquedeFranceS0:57(1934). 

o ~, INAL UJA we;,: D~r J"hc,be ou le> f u"lle morlci B ·, J c V,·c:imc,. m ·. 
juillet.Chapt,au(l):J.5--4cm)campanule,ubglobuleuxooellipsoidcpui,co11iqueobtu, 
•urbaisst ou ronwxe plan, sou,·cnt neneme nt deflrimC ombiliqut e1 a la tin cyathiforme 
ma"• p rf',au»· 1mu o111bTqu ' uu 11 "mcoblu> "mcul rnammclum ' u f ·,J,Lt,' 

d<'pressioncenlrale.pliss<'n',lifonne.brun.!trepui,gri,.gri,jaun;ltrediaphaneawcle 
centregri,-jaun.l.tre, jaune-brunhyalinoufau\"{tre(jaunebrunaudebul). 

Re {'.cmentg.">reourn' f urle,cite 
Lame,;(1~28-50: l:l) "t!- e,pa<:ec:sche,.l'adulte, tfoue, diaphanesadnCe,;lundi,que 

bicn devclopp,!. 
Sti pe (H:4- 7.5 cm: D:1 - 2 111 111 ) ,ubfgd, bla11~ hyalin (la ba>e parfoi, uri pcu ll)'"~ lii, 

br un<i!re)glabreou unpeu soyeux, tubuleux. 
Sporesbrunbistrefoncectop.iques.l.maisp<1Stout;lfaitnoire,,;lsilhouneovoide, 

uvoiJe ci nu<1ue, ovoiderhombi<1uc,nctlenl<inlall~nUC,w,laparlie>u1>frieure,J profi l 
ell ipt iqueaplani , ur la facedor .. le:8.2- 10~ S.S. - 7.S x 4- S.7 µ 

Port1Cg,iremtntindin,i $ur laface,·cntr~lc. 
Ba,ideslflraspori<1ue• 
Cy,1idesfaciale,dcgrandetaille. 
Re,·~kment pileiquc cellulcux hymfoiforme JCpourw de roils: voile nul 
Ad ,~ulc,cnmrluoo,cl folia pulre.ccnli~.Galli a 

REMARKS- This taxon is currently known as/~ kuelmeri(UljC & Bas 1988). It is 
charach:rizcd by small spores with a tendency to be rhomboid or quadrangular. 
Other differences, such as a brighter color of the pilcus and more cylindrical 
cheilocystidia (UljC & Bas 1988, UljC & Bender 1997), arc, in our experience, 
not sufficiently constant to be considered diagnostic for identification. 

Copri,ms plicatiUs var. tcncffus llick. Brolcria S: 20 ( l 906), as "lmc/1<1 ". 

0RJ<JINALDIAGNos1s:,ld/erram. Firmioretmi1,orquamtypr,,ctp«km11mteprui1,oso. 

Simili,CoprinofiliformiBcrk.ctBr. 

REMARKS- In our opinion, this taxon ccr1ain1)' does not hclong to Ptm1sola 
in view of the pruinose slipe and the resemblance lo C. Jiliformis (prubabl)' 
a Copri ,ropsis) as mentioned by Rick. Unfortunately, we did not succeed in 
locating the type. 

Coprinus proxi111ell11s P. Karst. Medddandcn af Societas pro Fauna ct Flora Fcnnica 
5: 34(1 879). 

0RJ<JINAL DIAGNO>IO: ti pro,:.edc1'1C pra,><:ip11e 'f><)n> dlipsoidds,j, .. .;., ,cm,pel/r,dJi5, 

10-13 mmm. lo11gi,, 5-7 mmm. era,,;, "ude11C<. Lo;;i, , rerwrati, in/.,,,,,, Mu,tialemi 
,,,.,,,,;/,,,, M"jn d Augustr, parre. Pi/er,.< prhniti,s ,uhl,irt~l!w <I pallid, .<11/,gil~w. 
So!itariu,. 
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REMARKs- \Ve could not locate the type material, and the original descrip tion 
is quilc obsolclc. To judge from lhe spore size il could be either P. plirntilh or 
l~,wricoma. 

Copri,ms pseudonycthemerus Britzclm .. l-lymenom)"'<'etcn aus Sr1dbayern. IX. Tcil 
13. Mclanospori t'. 250 (1893). [Also published as: Botanisches Ccntralblan 51 
70(1893).] 

ORIGINAL DIAGNOSIS: (from Hot. Cemralbl. 54: 70), Sp. l4 : 10, unllirmlich rundlich 

mil ei11em spin"" F.nd<'; H. gcforch t, g,,lhgra 11. gr-.,u , Mine gt,lhti.:h: L , .. g., angehefret, 
gr11u. sc hwJr-l bcstaubl. zulcm ic hwar-l : St.durch schcincnd, unl etwasro1hbraun., 
f!"bre<:hlich:Sommcr,Herbst, A. 

REMARKs- UljC & Uas (1988: 444) and Bender & Enderle (1988) pointed out 
that this species might have affinities to I~ sdtroeteri. '[his is supported by the 
rounded spores with a size of around 14 x 10 µm . Unfortunately, Britzclmayr 
lefl types only very scantily, and accordingly tracing of1 he type of this species 
is very unlikely. 

Copri,ws rimosus Copel., Annalcs My-:ologki 3: 26(1905). 

OumNALDIAGNOSIS:Pil"',k,mi, r.yli,wl,i,<J ·rnmpwm/<110"'1tuni<o,lnmmlo, l .5- 2cm 

alto et lalo, g/..bro, psc«do·pliui.to, i11 Wmcl!i, mo, dror.mm fi>.,o, exlcrne fr,lvo-grisco. iri 
rimis 11ig-resam~. di..:w;fu/ vo, pla110 ...,,/ d~pr.,s,c,; lam,.{lis libui,, moJia remotis, , 1ipi1em 

wrn.s· """1 ·,," 1 m,, g",on ub111:", ,,:g,· JI/, ,.,d11u,y<1"/i'sc""'"1 ·h,c1 r 
nigri,.typici,.,,b..,,s1,/,,rib .. ,. /Sx /3.5i, , <1pic1:tn>'Cr,1,scnrni,simis;,tipite«il,o,gl«bro. 
aeqw,lica,u 

A,/ fim11m ,u-,1uirn1m. M,mi/~. - ,I Cu]'rino pliaotili Fri~, J>il<V ""'' HJ,/mmfo, <pori< 
cra>Jiorib,.,etmb,1rotofimidiMi11g,.it11r. 

REMARKS- We consider that the glabrous pilcus, the habitat on dung, and the 
spore size arc suflicicntly diagnostic for a clear identification of C. rimosus as a 
younger synonym of P. sd,meteri. This relationship has already been suggested 
(Uljc & Bas 1988), but no .:unclusion was dr.iwn aw.iiting furthn evidence or 
type study. 'The type could not be fo und at UC, MICH, or WEI:r. 

Coprimis sulplmrcus M-:Clatchic. Proceedings of the Southern California Jkudcmy 
ofScicncesl:38](l897) 

ORIGINAi. mAGxo,;1,: Pi/co ,,/,/m1go..:tampa111,lmo, dcfo upamo ct margiue ri,vo/<,/o, 

grisrolov. l«tcolobr"""'"''"briliterslrimo, vi/10<0, 23.5cm.alro-; ,tipitecaw,,sr,r,"m 
m1m .. mo, 5- 7.5 cm. /011Jl.{J, ,.,,.,/io 3-4 mm. cros.o, pi/is /r,teoli, llllo; la,,ulli, lib,,ri;, 
1;.,.,,,,;1,r,.<,8- 12mm.luti,.ack.<r,lp/,,,rcU;.,pori,elliptici,, 15- 18x8. 

/-lab ir11u folia "1 ramas dejectos ,ub arl,oribu,;, l'a,a,lma c'"/ Comptor, Califtmria,, 

(McC/atd,i~). 

REMARKS- The above description fits best with Ii 1111ricom11, although the 
spores arc slightly larger, but the yellowish hairs on the pileus are diagnostic. 
Unfortunately, no recent description or type study is available for this taxon. 
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Copri,ms virg11facole 11s Cleland, Transactions of the Hoya l Society of South 

Austral ia 57: 194(1933). 

0KJtilNAL "'"'-'"U">: Pileo,s 1.2 -2.5 cm., 16 mm. ,.//.,, cy/i,Mlriw-c,miws "'' foto· 
0011" w,' ",,d .~pa,..: "· mcm/,m11,m,u:, di glabra : ,,1,a,,,..,.,,,, f ,ro,<tr.a/ • 

plica/u,, pallid,, furfurauu, gram,losus, cit1,' rt"O bru,.11cus.. L11mdlae subaJ,wxac vd 
adnalae,primumadsumlemes,ro,ifer/a,,,a11;i,wae.albidae,deinde purp11rro·bnmn•ar. 

Stip,c,J.7-6.l cm .. gn," '' lo.•u,et,tria!u., . .Ui,u/cglaber,ro,1<avu.,,.mb·hulbo.<11.<,a/bu,. 

Caraf><'rte11ui<. bru,mca.Sporaeob!i,j1,a,.,f,.,ca..-, 7.5 9µ.itJtcrdum IJ X4 5µ .Pla111iu, 

itit"1"ravir1<.ulisapp!ica/ae.S.,\. - Mormllof1y. 

REMARKS- Simpson & Grgurinovic (2001) recombined th is taxon in P11m$ok1 , 

pr<.>sum ably on th<.> basis of a fo rm<.>r <.> xamination and b:totypificat ion 
(Grgurinovk l 997) . Howe\·er, both the original description and the observation 

of Grgurinovic (1997) point awa>' from the genus Pam.<oh The protologue 
ckarly mentions gnmulusity uf thc pile us and stipc whrn yuun~, a feature typical 
of subsection Nivei of Coprim1s s./. Unfortunately. no further infonnation can 
bl." found in th!." abovl."-mmtioned two descriptions and no typl." material could 
be obtained from AD. Therefore. for the time being we feel it premature to draw 
anyconclusionahou11heidentityofthis1axon. 

Psatl,yrella s11bprona Cldand , Transactions of the Hoyal Society of Sout h Australia 
5):306(1927) 

ORl()INHDH~CRIPTlONcPileu, Y, in. ( l - 2cn1.) t,rr,ad, 3/fl in.(lOmm.)high.cr,ni oo­
Cll mpanulate with an acule apex. dr yi ng an opaque p.,llid whiti5h with fine ana5tomosi ng 
>lri<k', H"'Y'" wh~n moi<I . Gill, asce.-.Jinj( a liul~, aJ1M le , moJ~raiely d.-, douJ~d 
fu!£0us -gn:y. S1en1 I tnl and Y, in. (2.S tn 3.7cm.)high .. , le ndcr . . ,lightl ynl<'aly, then 
polished. slightly hollow, somcwhal briulc. wh ile. Flesh th in. that of t he stem diffon:nt in 
texlru~ fromlhenesh of thcpilcu,.Spores n.,;arlyblack., dliplic.,l ,15x8f1. 

REMARKS-To judge from the only available modern description (Grgurinovic 
1997: 475), this species may be closely related or even conspecific with the tax on 
currently known as/~ megasperma. Grgur inovic (1997) reported the germ-pore 
as central, whereas/! mega.<perma usuallr has a more or less ":centric germ­
porc. Unfortun.i tcly, type 111.itcrial could not be obtained from AD. Without 
study o( the type, however, the available evidence is not su!licient to allow 
change of the widely accepted name megasperma to subpro,111. 

Psemlocoprimu brunneolus McKnight, in McKnight & Allison, Morris Arboretum 

Bulktin20:73( l970," l969"). 

O k l<HNAL J>l; c o,is:Pihi< ,' ,rv" ·,,s'i m <r,b..'r/ r~»<.OJ'«~,li·ris, /O- I7mml · ,,,,­

di..:u, g/abe-,; a,odice bn11mcu5, prefw.do p/irnto ,tria1u5, e di.co ad '1'Ulrgi1Jcm n»eo­
g,i«:r,smqucbn "'""" =•~•;rnrotcnu · od n:'pon:can:11(hus.. 

J,,.mrll"r cra<>t,r, ,li«rlf«r Wm /,.mel/r,/it ,./irrtllmfr;, I"""'"" alb,,,, ,1,-;,,dr i,;riu,,r 
demr,,n,porism11/r,ri,fen:u/rac,t1wrgi11ec:icr,/oetrnp,erji,iehusco,,vc,gwlibuspr11.ditae, 

1101<deli<ju.:...«:c11te5,illm11turitatce,1ipitcs,:parar<lcs. 
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Stipn c,1rtil,1gineus, fmgili,, 20 50 >< 0.5 1.0 mm_filiformis. semi tramJ~;;id,.,. alb.,,. 
x_foOO, l:,i;;,motr,s, ce/!11/is u.,tr.rae cetJtroU, in zotJa inreriori 4- 5 µ. ;,, w11a wrticali 
1. 3- 3.Sµdiom. 

Cr,tionlupileiepufoce//11/ammpiroformir.m25 •/Q>< /5 /81,rompo,ita;/,ypodermi"m 
i11KOf/achrou11m;cl,eilocysti,lfoe,ulxy/indricoclavato velve11trico,a, mmi·hmicata, 
f=ic11lata. 11- 15 >< 55-<iO 1•; ple,,ro<y,tidia tl(>tJ visa; baMdia /etra,pom; ,porae ;,, KOH 
oo rdidccawi,iae,alaterevi,ealm:vielliptica.:etapp/a,1atae,afro11/eut1g11/atoovoideae, 

disti11<1e opiC11lotae, rmig,.1111/atae, 9- 11.8 >< 6.7- 7 >< 7.9- 9.711. poro!,.>erminotionis 
distiuctolatoapicalip=ditae. 

Hab. «d terram "'"""°'""' sr,b Quercus, La11n:I, ,\1,,ry/antl. Typr,s legit O.K. Mille.-
6919(BFDL) 

REMARKS- The above description fits perfectly with f! foctea (= fl. leioceplwla) 
in all important details, and we therefore cunsidn Ps. brn1111110/11s lo be a 
synonym of tha t species. Unfortunately, we did not succeed in find ing 1hc type 
in BrnL(= Cl;MR). 

Discussion 

As might be expected from in-depth nomencla1ural revisions of even better 
known taxa. we fo und that numerous names neglected in the recent literature 
have priority over thdr younger counterparts in every day usage. \Ve were 
able to study types of 15 taxa formerly recombined or affi liated with Pan15olll 
or Copri,ws subsection Gfobri and A11riwmi. As a result of the study of the 
holotype of Ps. lacreus, we found th at fl. leioceplrala should be substituted by 
I~ ludea, which dates back to 1946, as opposed to Coprinus ldoceplwlus, whkh 
was described in 1969. This relationship has already been suggested by VljC & 
Bas (1988) , but they did not study the trpe. and hence could nut come to the 
proper conclusion. 

Copri11115 leioet!plwfos is such a widely accepted and used name that the 
necessity of a name change raises the possibility of conservation of the epithet 
/eiocep/111/us against foctem. ·The conservation of a name simply because it is 
inappropriate or not popular is generally counteradviscd, and wc think that 
in this case it is better to adhere to the rules than to initiate a long-lasting 
decision procedure by the Nomendatural Committee. Besides P. leioceplhl/<1 , 
Ps. brwmeolus, C. plicatilis var. ft/opes, and C. galericuliformi~ should be 
srnunymized with /? focteo. Of these, C. go/eriwliformis is often accepted as 
a separate taxon (e.g. Orton & Walling 1979, Roux 2006, UljC & Bas 1988, 
VljC 2005), but no strai ghtforward definition is given by any of the mentioned 
authors. 'Jhe only difference constantly cited is the shape of the spores, which 
is subglobosc, whereas P. foctea should differ in having more triangular spores 
(Roux 2006, UljC & llas 1988, UljC & Bender 1997, UljC 2005). In fact the type 
of I~ galericuliformis is composed of immature fru iting bodies, and hence the 
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shape of the spores is no1 surprising. Specimens of I~ /(lcte(l with partially 
subglobose spores ,an be encountered quite often (Nagy, unpublished, UljC & 
Bas J',188). Molecular studies using ITS and LSU sequences have demonstrated 
that specimens with subglobosc spores arc identical to I! lactea and that 
phylogcntically only one species can be recognized in this group (Nagy et al. 
2009). 

We fo und the following taxa conspccilic with P. <1urico1m1: Ps. besseyi, 
C. sulplmreu$, C. lum.,enii, C. el,mgaripe.<. A name change from n mega.•perma 
to P. sribprv1111 will \ikdy be needed in the future, but as we were unable lo 
oh1ain the type material of P.<Mliyrdla .<11l,pmm1 on loan, at this stage we refrain 
from forma lly proposing a name change. 

/>(lmsola urulorn is redescribed on the basis of the holotype asa species with 
brown, thick-walled sclerocystidia on the pileus (similarly to l! (Wricoma) and 
lentiform spores, a unique combination of characters in the genus /'armofo. 
Unfortunately, this species is known only from three type ,ollections. New 
collections would be helpful in addressing the v-.i.riability and phylogenetic 
position of this species. As /~ .<et11lo.,a combine<; morphological features of 
early-branching Am1so/11 taxa m co11opi/,1 and P. ,111,komrJ) with fi;aturcs of 
other taxa of the genus (which we formerly referred to as ~crown~ f'ara,ola 

taxa, e.g. I! plicmilis and /~ /t,ctea, sec Nagy et al. 2009), we hypothesized it 
may represent a link between P. rmricomll and the other collapsing species of 
P.;rasola ("crown~ Paraso/ri taxa) . 

As exemplified above, many names of coprinoid fungi (l'ornsohi, Copri11ellus 
and Coprinopsis) that arc out of use toda}' may apply to well-known and common 
tax a. Although this ls a general phenomenon in all groups of organisms, it ma}' 
he particularly pronounced in coprinoid fungi, hccause this group has hcen 
ccntralinrcscarchin cunscqucnccufthcpracticalimportanccufccrtaintaxa 
as model organisms. Type revisions of other grnups of coprinoid fungi show 
that many of the currently wdl -~'S lablishcd names have older, validly published 
synonyms (Nagy, unpuhlishcd). Similarly, nomenclatural and taxonomic 
questions of the genus Parasolr, are far from being settled, and mu,h research is 
needed to clarify species boundaries and distributions. 
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Three new species or Septobasidium (Septobasidiaceae) 
from Gaoligong Mountains in China 

CttUNXIA Lu'·' & LIN Guo" 
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Beijing 100M9, Q,iru1 

Al» tract - Thre,,11ew,pccies,,<;,,p1ol,.,_,jJiumgao/igo11g,;",eandS.e,.,y,,.,·gmJJiion 
Euryagroffiiam>eiatedwithPi111ta,pi>spp.andScptohasidiump,,lygo11ionPo/ygomm, 
(amp,,m1l1'111m a~sociakd with Pseoida!l!acaspis ~,.;,;,,e,,sis, arc dcsi.TitxeJ. They were 

col lectedfromGaoligongMountainsinYunrianPrO\'ince,C.hina. 

Ke)'worJs - P .. a:ittwmy.cle,,Septobosidiab,1.uonom y 

Previously, a new spcdcs of S1tplubu , idium was fou nJ in Gaoligong Mountains 
of Yunnan province (Lu & Guo 2009b). From the same area an additional th ree 
newspccicsarcdescribcdasfollows: 

Septobasidium gaoligonge11se C.X. Ln & L Guo, .sr. nov. 

MYcOBAN1'MB;16:,>3 

/Jasidioma/a r,:;upi,iata.15- 20 c,nkmga,7.5- 8cmla1a,ci""a,"""'"'"1,r"""""·!,r""''"" 
wla1robr"'"'t'a,margi11ednermi,ra1a,s"P"'fide/11evia,mar"ri1aufis,"ra1a, ill=tio11e 
pri,m,m(260-)525- 580 1,m cra,sa,dei11<le/360- 50001 ,m crassa. S"bic"l"'nl,ru""~""'' 
30-50 µm cm<.<um. Cmue.>:t ... , 2- 3·.<lral<>.<u.~ Col um""" l,y,,/i,,a., ,·,,/ brm.,,«>iae, p,;,,,.,,., 
190./J01un/01,gae,deintk3000•/900µmlo 11g,u,2903·IOµm/a1a,, ,exhyp!,i,35µm 
/ai;, compo,ita~. Hyme11iu,n !,yalim,m, -10- 50 I"" crassum. &sidi,i fus,formio, qdi11,lrfr11 
w:/{eviter irr1:gularia,m;/11"1:l{evituror..,ta,-l·cc!lularia,/7-26x4- 7µ m,l,yaiiriawl 
bnumca. Si11e pro/x,.sidia Bmidiosporac 11011 YiUlc. Hau,toria ""hypl,i, irug,,laritcr 
,piralibu,co,wa,uia. 

Trn: On Eo,r)l<J J!"1Jii M~rr. (7],..,,,..,,ej: Chi ,-... Yunnan, G~oligong Moun1ain,. 
Baoshan. Buihuulin . all. 1400 m, 8. YIJ.2009. T.G. lfou 17, HMi\S J':19577 (holol}' I'(') , 

associa1edwi1hPi11""-<f>issp.(Dia.•pidid""). 

·corn-;ponding~ulltor 
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1'1G. l. Ba, idia ofS"f>toba.<idiumg""lig,>r,S""-"'{ IIM AS 199577. ho lotypc). 

Basidiomala on branches, resupinale, 15- 20 cm long, 7.5- 8 cm wide, 
cinnamon-brown, brown or dark brown; margin determinate; surfoce smooth 
at first, bt.'".:oming ua.::ked at maturi ty. ln sedion (260-)525-580 µm thick in 
the young stage and l 360- 5000 µm thick in the old stage. Subiculum 30- 50 µm 
thick, hrown. Pillars 190- 430 µm high in the young stage, 3000- 4900 !Jill high 
in the old stage, 290- 340 !Jlll wiJ.e, hyphae of pillars 3- 5 !Jin thick, hyaline or 
brownish, forming 2- 3 horizontal layers. Hymenium 40- 50 µm thick, hyaline. 
Llasidia arising diredly from the hyphac, fusi for m, cylindrkal or slightly 
irregular, straight or slightly cur\'ed., 4-ce\led, 17- 26 x 4- 7 !Jffi, hyaline or 
brown, without a probasidial cel l. Basidiospores not seen. Haustoria consisting 
ofirregularly coilcdhyphae. 

REMA!IKS: Morphologically, S. gaoligo11geme is similar to 5. crirritum (Fr.) 
Couch, but differs mainly in forming 2- 3 horizontal hyphal layers, having 
smaller basidia ( l 7-26 x 4-7 µm vs 40-55 x 8.4- JO µm), and lacking a top 
layer. Septob<1sidium .:rinitum has a thick top layer (100-200 !Jill high), and 
lacks horizontal layers. 

FrGs. 2 6. &p1ob.,,idi11m gaoligo11~11:;.e (HM AS l99Sn. holotypeJ. 2. Basid iomata on branches. 
3. B~siJia (arrow,). 4. H•ustor ia. 5. Pillar,;. 6. s~ct ion o f basiJ ioma 
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l,yplum1m s«madum 50 200 I'"' altmnfr,rm,mle,. Hymet1i"m 5() IOOpm <r"5Sr,m, 
uni,tmfr,sr,m ...,/ J.,tmto,um. Pmfusidias,1/,xlohasa ....,/pyriformia, /0- 17x IO- J511m, 
ml>la)"'/i,ra ....ljlavidobrum1eo,f>misle11t,a. Ba,idiacydi1rdric,,,curV<i/a, 4-ce/h,laria, 
U.5J./x7.5 /Oµm,l,)"'lim,orjlavidohri11mea.Ba,idio,;poraem,11vi,ae.fhmstoriaex 
l,ypi1i,ir~r,lariter,piralil,wco11stm,1ia 

l'YP~: On Pain,.~"'"'" uamp~m,fotum [loo\:. t: (Pa/Yil'""'u""): China. Y11nnan, C.aoli!P"ll 
Mountain,. Tcngchong,a ll. 2050 m, 5.IX.2008. S.H. He, Y.F. Zhu & I.. Guo 2371, HMAS 
l9648S(holotype). as§OCiatcdwithl'mula11/,xa,pisk11i,illmlJs(Diaspididae). 

Basidiomata on stems and branches, resupinate, 2-15.5 cm long, 1-3 cm 
wide, white, cinnamon-brown or brown; margin determinate; surface smooth, 
peeling off in old stage. In section 390-1550 µm thick. Subiculum hyaline or 
brown, 30-100 µm thick. Pillars hyalinc or brown, 50-80 µm high in young 
stage, up lo 440 µm high in old stage, 30-70 µm wide, or loosely filled wi th 
220-100 µm high hyphae, sometimes from hymcnial layer the fungal hyphae 
renews growth to form a second hyphal layer, 50-200 µm high . I lymenial layer 
50- 100 µm thick. single or 2-strotose. Probasidia subglobose or pyriform, 
IU-17 x IU- 15 µm, subhyali nc or pale yellowish brown; probasidial cell 
persistent after lhe fonnalion of the basidia. Basidia 9•lindrical, curved, 
4-cclled, 21.5- 34 x 7.5-1 0 µm, hyaline or yellowish brown. Basidiosporcs not 
seen. Haustoria consisting of irregularly coiled hyphae. 

REMARKS: Morphologically, S. polygon! is similar to S. dtricola Sawada from 
which it differs in having tall pillars (up to 440 µm vs 81 - 126 µm), a thinner 
hymcnium (50- 100 µm vs 100- 390 µm), and smaller basidia (21.5- 31 x 7.5- 10 
µmvs 5U-65 x8.2-9.7 µm) . 

Septobasidium euryae-groffii CX. Lu & L. Guo, sp. nov. 
Mn,ollANKMB516;2, 

l>aiJdiom"larcmpm"/a, 5- /6 <111/0,,s_a, 4- ll cml,.ta,,imramornro·bn11mca, brum,w 
wl casraneo.bnm,1ta, m"rgfoe deurmi11ata, superfide laevi" el pro1,,bera11ria, defo,le 
firnm,ra,it1<n:lio,oe/26() -26201,mm,»«,J- /2->lrnl<m,. S,.bic11/1<m40- 5()!'mcr<1»urn, 

br111mc11m. t:o/r,m11ae40- /{)(),.i/a,:,50- 1651,ml"1"",'"/J't:"'era,,,.,,ae11m,stro/o 
1,ypi,arom360-560/<malloform,,m,u,,!,ypl,a.,repi,1111lau1esr,.,,,J,.o,1ratahari=outalia 
/]()..180 I'"' allu farmu111,,., . Hy,,,.,,,;.,.., 50- 6() 1•m um,;11m. l,,1,..,,/11m "'/''" l,ymo,irim 
oo/,.,n11ae>ec1111d,u,60- / /0µ maltacfarm,,/acet,tratal,ypilarum 'l·•troto,;a 8/0- J050 

/'"' alta <«cuuiw '"/>"'f'O•ila. Hy,ne11i"m ,le""" format""' 70- I /() I"" al11.om. Ba,idia 
cyli111fric<1, ,..ct« w! l~vila c11r..:, 1u , 4. ,·~/!11/.,,;,,, 10-45 x 5-811111, !1yu lin<1 " ' b,.,,,.,...,i,, 

51mgmataumfr",2- 3/"nlo11gt1.Si11eprobaiJdia&,idi"5{'0ra<:1W1JVis<1C.Ha"'/oriaex 
l,ypi,isirn,g"!ariur,piralib11sro11<1a111ia. 

Tro•t: O n E"r)'<' ,:roffii Mcrr. (7huceue): Chin~. Yum .. n, G~oligou,'I Mounl.lin>, 
llao,han . Baihualin , alt.1 400 m,8.Vll.2009,'l'.{;. 11ou 21,ll MAS 199579 (holol)'pe) . 

associatedwithPi1111"5f'issp.(Di,iq,idida,,). 

Basidiomata on hranchcs. rcsupinate, perennial, 5- 16 cm long, 4- 11 cm wide , 
dnnamon brown, brown or d1eslnul brown; 1rnirgin determinate; surface 
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l'm. J4.Basidia ofSeproba,i,lirm,eury,,e-groffii(liMi\SJ'l9579. holot)'pc) . 

smooth and protuberant, becoming cr.i.cked later. Jn section 1260- 2620 µm 
thick, composed of 3-12 layers. Subiculum 10-50 µm thick, brown. Pillars 
40-100 µm high . 50-165 µm wide, branched outwards to form a hyphal layer 
360- 560 µm high, the hyphae renewing to form lwo horizontal layers 130-180 
µm high, forming a hymenial layer 50-60 µm thick at the upper, with doselr 
packed parallel upright threads. Sometimes from the hymenium successivclr 
forming pillars 60- 110 µm high, and 1 hyphal layers 810- 1050 µm high. 
Hymcnial layer renewing, up to 70-110 µm high. Basidia arising directly from 
the h)•phae without a probasidial cell, cylindrical, straight or slightly curved, 4-
cdled, 20- 45 x 5- 8 µm, hyaline or brownish. Sterigmata coniform, 2- 3 µm long. 
Basidiosporcs not seen. Haustoria consisting of irregularly coiled hyphae. 

REMARKS: Septoba.<idium euryae-groffii is similar to S. lwm,ingsii Pat., from 
which it differs in producing shorter pillars (40- 110 µm vs 300- 1100 µm) and 
shorter stcrigmata (3 - 5 µm vs 11 - 31 µm). In addition, the basidioma surface 
of S. euryae-groffii is bumpy whereas that of S. /1em1i11gsii is smooth. Another 
similar sp~-cics, S. tl,waiti!Sii (Berk. & Broome) IJ.Jt., has curved basidia and 
probasidial cells. 
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Excluded species 

Scptobasidi11111 parlatoriac Sawada, Rep. Dept Agrk. Govt. Res. Inst. Formosa. 51: 
57,1931. 

A study of the type specimen of S. parlatnriae, horrowcd from TAI, showed 
that no s..:ak inseds are pn-senl beneath the fungal hyphac. It is an anamorphk 

fungus. 

To date, 23 species of Seprobasidium have been reported in China (Sawada 
1933, Couch 1938, Teng 1963, Tai 1979, Kirschner & Chen 2007, Lu & Guo 
2009a, b,c, Lu ct al. 2010), induding the three species reported in this paper. 
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Peniophora pseudonuda is a synonym of P. faeta 
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V.F. Kupreviclr fnstitrdeofr:xperimerital llotany 

Ak11drn,idmay,, sir. 27. BY-220072, Minsk, Bdarm 

··ma.<,>0mdr.glrobadnejl,a<l@ltelsinki.fi 
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1iO.llox 7, l'/-000/4,/-leL<inki,Fin/and 

Ahslrai.:1 - p..,,;opl,o,a la~la i, ,·a,ily m cugn i,c'<l t-au,,, i1 i, •~• lrk l,.J 10 Carpi nu, a, 
hrutinEu rop<c, andthereddish ye llowba,idioma i,provided wi1h prominentteethor 

hypll:llpeg.s,d isrupti11gtheba rkwhe11dewlopi11g.P.puudo,u.dawascarlicrn<>1 ewn 
lho ughlof"'n·lakd loP.fo~1,. , btuu,,.·ba,idiorna laan,s111oo lh andd,·wlopingon 

the bark. Moreonr. basidioma initiation starts with• 1hin layer of brown-pigme nted 
hypllaeon thcbark surface.Thi,gives abluishtin1 1a 1hernaturcbasid ioma.whi chis in 
striking ~ori tra,l to thc or,uge-yd low OO>idiornala found in P. lad<l. Nc,·crlhelc», bo lh 
rrs,,.,quencesand cros,;ingte,ts showtha\Ji ps,1<d,m1<da is conspecificwith J!lael~. 

Thiswassupportcd alsobJ·similarities in spores. basid ia . ondcystidiamorphology. 

Key worJs - Cot-tfri<U:eae. cpioor1ical basidiomal.:l, ;pore morphonMrics 

Introduction 

lhe corticioid fungus Perrioplrorn pseudom1da was des.:: ribed in l ':180, firstly 

as a species with restrick<l nalurnl range, known from hyrcanian forests of 
northern Iran, in F.lhurn ,\fountains (Hallcnherg 1980). Later it was collected 
and published from the northwestern part of Main Caucasus, in Krasnodar 
Pro\'ince, Russia, in temperate broadleaved communities of Querms, fogus . 
and l-ag11s-Abies forest belts (Mukhamcdshin l 992, J !allenberg ct al. 1996). ' lhc 
species epithet reminds on the presence of wide broadly davate gloeocystidia, 

·cor n>spontling author 
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similar to those in I~ ,mdil (i•r.) Bres. The brown-pigmentation ofhyphac in the 
subicu\um was a reason why this laxon was referred lo lhe subgenus Pimiuplwru 

(Boidin 1991). 
P.miopl10ra lllet,i is a fungus distributed in Europe and Pacific part of North 

America (Ginns & Lefebvre 1993, Boidin 1991). Until 1957 I! lnera was not 
distinguished from/~ i11mmat11 s.. l. (Donk 1957), and due to light-pigmented 
hyphae it has been referred lo the subgenus Gloeupe11ioplwm. 

Materials and methods 

Morphology 
Specimens were studied in 5% potassium hydroxide (KOH), MdzcTs reagent (!Kl) 

and Cotton Blue in lactic acid (CB). Measurements and drawings were made in KOH 
solulion:sporc measurements are based on at least thirty spores In each range. the 
valucsinthc parenthcsesare l0%ofvariationextremes. 

Sampling and crossing 1es1S 
The specimens studied (Table I) were selected from the FCUG culture collection 

(hnp://www.systbo t.gu.se/database/FCUG/l'CUG.html)atthcUnivcrsityofGothenburg 
(Sweden) 

Crossing tests were restricted to specimens for which non-damped single spore 
isolates were available. Single-spore mycdia from different specimens were placed in 
pairs on malt-extract agar (1.25% malt extract) and lcti in room temperature for three 
weeks. From each sped men, two lo four single-spore mycclia were used. Paired cultures 
were checked for damp formation in three different regions: at the immediate contact 
zone and on opposite sides ofthe inocula, some 20 mm from respective inoculum. Plates 
wilhnc!f!livcresuhswcrere-ch~,ckcdaftcranaddilionallhrecwccks 

DNA extraction, amplification, and sequencing 
For crossing tests and as a source of DNA extraction. single-spore mycelium was 

isolated,cultivatedonmaltagarplates(l.25%maltextract), andsubscquentlyplaced 
in maltliquidsolution(maltextract as above) for three weeks. When single-spore 
mycelium was not available, polyspore mycclium was used. Mycclia were harvested 
and dried between sheets of ster ile filter paper; approximately 2 mg (dry-weight) of 
input myc:elium were used per specimen. DNA extraction was accomplished using the 
DNeasy" Plant Mini Kit (QIAGEN\ during this and the following steps of the DNA 
preparation, purification, and sequencing, the recommendations of the respective 
mamifacturerwerefollowed 

The polymerase chain r<.:actions were carried out using Ready-To-Go" PCR Beads 
kits (Amersham Pharmacia Biotcch), a Biometra TRIO-Thcrmoblock (Biometra, 
Germany), the l'CR primers ITS l I' and ITS4B. and the PCR s<.:l-lip of Gardes & Bruns 
(1993). The PCR product was purified using Q[Aquick" Spin procedure (QIAGEN) 
and the S<'(jUence reactions were conducted using 100 ng of template DNA and tile 
CEQ 2000 Dye Terminator Cycle Sequencing with Quick Slarl Kil (B~-ckman Coulter). 
Sequences wne obtained using the CEQ 2000XL DNA Analysis S)'Slcm (Bcckrn,111 
Coulter) 



Pt,11iop!,,,,-apser,dom11/aisP. lae1a .. 155 

Results and discussion 

Molecular divergence and cro!i.5ing le!>b 

The ITS! and ITS2 sequences were aligned manually and divergence was 
small. In total, the maximum variation between thesampksin "[ABLE l were 1.9%, 
which is clearly within intraspecific variation (Nilsson et al. 2008). Moreover, 
crossing tests indicated conspecifi1y between the two species (TA!ll.E 2). 

TABJ.E 1. Dctails ofthcstudicdspccimcns."fhcsubstrateisspccificdtothccxtcnt 
known. The abbreviat ion 'de-c.' ref en; to dc-ciduous wood. FCUG numbers 
inboldwcrctiscdforerossingtests. 

Rom>nia,Cluj 

S....Cden.Olond C..,pinu, 

Curpfou, 

T,111Ll!2.Resultsofcroi;singtes1s.AUpcrformcdcrossingsresulwdinclampformation(+). 

l'l.Jtt~ C.1'fiNM,< 

Cu,prnM> 
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0000000 @@@@@QOO 
F1G. l, Hymtnium, rnbbaiidial hYJ•hae.and 00,idiO!:pom in Pe11ioplwrn pse,ulom,da (a. GBl2298/ 

FCUG 23fl1) ond I' lada (h, MSIC 6943). Dtpending nn lhe view, Ml~ 2 or 3 <terign,ato of 

4 arc vi5iblc on ba~idia. 

Macromorphologically, decorticating samples arc well distinguished from 
non-decorticating: they have wart-like to hydnoid hymcnophorc projections, 
hymcnophore color varies from pinkish or cream to light ochraceous. 
llasidiomata of P. psc11dom1d<1 always develop cpkortkally, hymenial surfa.::c 
is smooth, and the color varies fro m whitish cream with brownish hue to pale 
ochraccous and bluish grey. Thus. hymcnium .::olors arc partly overlapping in 
the twot.ua. 

On the other hand, the comparison or basidioma mi.::romorphology or 
I~ pscud,mud,1 and I-'. /11cf<I has shown a notable similarity in several .::haracters. 

The shapes of spores and basidia arc indistinguishable and hyphae arc also Ver}' 

similar (PIG. I). Morphome1rics of the spores have demonstrated that there is 
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TA[)J.E3. Sporcsizcsinl',mlop/wrala.:1asamplcs. 

FCUG ! l661 
NHS557 

';::i;r,S.:..nia/ 

r;;~Asipcwichyl 

B<:laru~ H.Jusk/ 
52.S"N 

~i~l'etrykau/ 

U~a.i: <, Kyiv l 

~~'.1t~Cherka,yl 
~~:'.n~, Kirovhradl 

RU»io. Krunod.u / 
H " N 

\~~to,·ropofl 

r;8~;~/"'rt,";.n1 
lran,Gol<>tan / 
37.3"N 

AllmM ETl!ICAL ..... $ 

(N: ,o),~m 

(9.8- )10.6 - 12{-l2.5)x 
{3 .1 - )3.3 - 4.2(- 4.5) 

8.l - 11.5x2.8- 4.2/ 
9.N'lxJ.;9 

7.f>.. 11.lxl.2- 4.1/ 
9.ll x3.05 

8.7- 12.8x3- U / 
I0.15x3.59 

7..'i- 11.7x2.5 -4.l/ 
9.18x3.29 

(8.3 - )9- 12( - lJ )x 
(3 )3.5 4.4{5) 

J0 12(ll)x 

" • d - d. "cat' g; nd - non ·decort' ,t'ng. The same ,bbre "at' n, "n SP,ct><• s RXA!,II>l~I>. 

no distinction thal can be ln:aleJ as specific (TABLE 3). Bt'SiJ~'S, variation in 
spore siic docs not display any dependence on geographical latitude. 

Glococystidia arc of variable morphology, depending on the age of 
basidioma and their posit ion in certain parts of the basidioma. P. pseridonuda 
has numerous ellipsoid-clavate gloeocystidia, while P. foera has predominantlr 
subcylindrical ones, but all shapes of gloeocystidia which were observed 
in /! pseudo1111dt1, were also found in /'. /aef(I though in different frequency 
(FIG. 2, 3). Lamprocystidia arc rare or scattered in both laxa, but usually more 
frequent in P. pse11do,111da. The main micromorphological difference between 
th em is the composition of subiculum. In /l psmdom1dr1 there is a more or 
kss pronounced basal layer, always of compact, ag,glulinalc<l hyphae, while in 
I! laetr1 three different types ofsuhicular layer., can be ree<ignized: (1) a more 
or less thin layer of mm pact subhorizontal hyphae (l;IG. 3). (2) a much thicker 
layer of intertwined and loosely arranged hyphac (PIG. 1a), and (3) a layer of 
wide, short -celled hyphae, agglutinated and parallelly arranged, forming a 
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FtG. ~- Vertical OOsidioma , ec1ions in P..11i"11l,uw /'"""d"""'"' (GBl22981FCUG 238'1): a - in 
thinner p;>rt. wi1h brown compact Nsa l larcr. b in thicker p~rt . with h)'lllinc to browni$h. IC$S 

~""'f""drnbi<:ular hyph,w 

pseudoparenchrmatous tissue. The last type of subiculum occurs as tramal 
tissue in the teeth of the hymenophore (Fie. '1b). Subicular hyphae in P. foet11 

are usually hyalinc or subhyaline, but in old basidiomata some hyphae become 
yellow ur rellow-brown, like in P. pse11du1mda. 

We regard the differences in subiculum organi1.ation as an adaptation to 
subcortical or epicortical growth. Jn order to break and uplift the bark to expose 
the hymcnium. the fungus develops hydnoid projections, together with thicker 
and looser subiculum, often containing the characteristic pseudoparenchyma. 
On twigs with thin bark and/or with few or no lcnticcl;;, the fungus can easil)' 
break the bark layer. However, on twigs with fi rm bark the fungal mycelium 
emerges through bark holes, apparently not being able to rupture the bark. 'lhe 
brown pigmentation of the epicortical subiculum in/~ pseudom1da is considered 
as an adaptation to light exposure. It is well known from other P.miopliom 
species that a brown subicular layer may )'icld a basidioma with a brownish 
grey or bluish grey color of the hymenium (Eriksson ct al. 1978). Contrary, 
the basid.iomata of P. /,1et,1 arc partly covered from dirc.;t sunlight during the 
subcortical basidioma formation and the subicular layer consists of hyalinc or 
subhyaline hyphac. Based on samples collected in Eurasia from Sweden to Iran, 
an emended morphological des.:ription of/~ laera has been constructed. 
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F1G.J.\'crtical basidiomase<:tiomi11Pmicpl,ora laeta(MSK6913):a inth inncrpa rt, withS<:arce 
hyalin~ ,ubicular hyph;a~, b - in thid:t'r part, wich modt'r.Hdy dewlop<.'<I ydlow compact 
suhiculumand c longatedg loeo.:y:o;tidia 

Peniopliora laeta (Fr.) Donk 

• P<:,riophOYap.eudottudaHallcnb. 

flGS.l - 1 

BASIDIOMA annual, rcsupinate, closely adnate, developing under the bark and 
extending through and rupturing the bark upun growth, or - ahcrnalivcl)' 
- extending on hark and soon becoming confluent, ceraceous, 80- 150 µm 
thick in smooth parts; hymcnium surface pruinosc under a lens, color variable 
- creamish, crcamish-orangc with reddish tint, or bluish grey; hymenophorc 
smooth to irregularly tuberculate-odontoid, teeth scattered, up to 2.5 mm long 
and I mm wide, oc.:asionally joined and aggregated; margin abrupt to thinning 
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HYPHAL SYSTEM monomitic, hyphae with clamps, arranged vertically in 

subhymcnium, 3-4 µ111 wide, lhin-walled, nol changed in KOH. Subiculum 

40-400µmthick,almostlackinginsomecol\ections;texturevariablc,fromdense, 

consisting of agglutinated golden brown hyphae, to pseudoparcnchymatous in 

the centre of teeth, or composed of loose and intertwined. subhyalinc hyphae. 
CYSTIDIA of two types: I) gloeocystidia, 1\0-115 x 9-20 fllll, often developing 

deeply in the subhymenium, vcsi.::ular-clavatc, becoming elongate, and rea.:hing 

the hymenial surface, contents refractive, granular to h omogeneous, walls 

thin to moderately thickened, 2) metuloids (encrusted pointed cystidia), also 

developing deeply in the subhymenium, rare ore~·en lacking in some collectio ns. 
crystallized part 15-37 x (7.5-)IU-12 µm. A few naked and pointed cystidia 

arc sometimes present among the basidia, on ly slightly projecting above lhe 

hymenium. BASIDlA suhcylindrical to narrowly clavate, little flcxuose, 35- 50 

x 5- 6.5 µrn, with a basal damp, with four sterigmata, walls slightly thi.:kened 

in mature basidia. Sl'OltllS subcylindrical, slightly depressed adaxially. 
(7.2-)8- 11.5(- 13) x (2.2- )3- 4.5(- 5) µm, with a small apiculus , contents hyalim· 
or subhyaline, walls smooth, thin, CBT, IK[-. 

SUBSTRATA - On dead, still- attached,sometimes fallen, 1hin (0.2- 1.5 cm) twigs 

and branch.-s of hardwood tn.-.-s. In Europ.- mostly found on Carpim1s botr1d11s, 
o ccasionally Qm:rcus rob11r; in W. Asia also found on Cory/us avellmra, fogu.< 
oriwf<llis, Purrotiu, Quer,;m. In North America it has only been recorded from 

Amelanchier, which suggests that this m.:iterial needs to be re -examined. 

SPhCIMl!NShXAMU,"h1> - BELARUS:Mah ilyouoblasc,As1POVICII Y,llRYT'SAL,WlCHY, 
on c ... ,,m .. ,. 6.IX.2006, Y11rd,enko (MSK-F 6738, d) ; Min,k ohla,t, SAUHOUK, 
Hon,:. on Carpim'5. 20.VJ.2008. Yurchenko (MSK-1' 6943); 1-JLUSK. SLAUKAVlCllY, 
on Carpin,., , l.X.2008, Yurchenko (MSK-F 7076; d); lfomcl' oblasi, Prnvt:..,u , 
Ar,a.s,, on GuJ>i1111s, 19.X.1998, Yurchenko (MSK-F 4560; d). GEORGIA: CoLcms, 
Ku10, all. 1200 m. on Corylw; «vcl!«,.,, , 5.X.l%3 f'Mmas\o (TAA 16?45; nd). 111.,\N· 
E. Azerbaijan. w. KA LEI MR. MAKll>I, on c,,,p;,...,, 3.X.2006, Ghobad-Nejhad 413,\ 
(0<1); Gote...t~n, GoHSTAS NATIONAL l'ARK, on foUen hanlwood, 26.IV-8.\'.1978, 
Hallcnbcrg 2555 & LJllr,csh-l'Jjuh (HOLO'rYP E of /'ct,iop!wr« pm,domid,z. GU: nd) 

ROMAN[,\: CLUJ NEAR Pol~NI, on C,zrpimu , 23.X.1985, H~llenbcrg 9358 (GB· 
0073654; FCUG 1475; ti). RUSSIA: ,\oVGF.YA, MAH.'.<.W, GuzH1n', un fog11 s ori~P1/«/is, 
14.JX.2003, Kot irant.a 22517 (HK rd'. herb.; dupl. MG ref. herb.; nd); KlMNOl>Al , 
MosTOVSKO). PHMJ, on faUcn hardwood, 15.IX.l99l, 1-laUcnbcrg 12298 (GB-0073615; 
FCUG 2384; nd) ; STAVkt»-oL: Koslll\!Ol>>K , un C,,rj,i,111<, 20.VTll .2000, Yu rche11k.u 
(MSK -1'6688; nd). SWEDEN: Go!land. V1s ~v. DUW BOTANI CA L GARD HN,on Carpi1m, 
bcw/,.s,5.X.1981, Nordin9428(H:d)cScANIA.Snssuuvuv, onCarpim,s, l.X.l984, 
H~lle11h<,rg85S7 (GB-0073663; FCUG 1266; d). UKRAINE: K)· i,· ublaol, Rzu.sucu, v, 
lllEBENJ.onO.rpiuw.8.IX.1973,Sol<.L,to,·~(KW 17598, dup.in MSK;d);Kiro,·hrad 
oblast.lioLOVANIV,onCarpi1tu,,21.VIIL1"73,S.Old~10\"a(KW l7590;dup.inMSK:d) ; 
Ch..-rlu.S)'ubl~>l. KANI \! Rssu~s. un Qu~rcr,, rvbur (!), JO.IX.2003, AkulU\" (CWU rnyc 
Ch-24; d); Crimea, StlDAK, LE~li"OE, 2.VIll.2001. Yurchcnko (MSK-F 5981; d) 
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F1G.~- V~r!ical b.isidiomu tctiomin Pe1tiop!,,,,-a laeta(MSK 69,13) inthick,;,rpartand hymtnophort 
proje.:1ions: ~ - ~ po rtion wi1h ,ubiculumofloc.sehyali11,• hypha.\b - aporliouwith hyali n<'"(O 
)'tllo"ishsubiculum.withpseudopal'tochymalicinsertion(center). 
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Abstra(t- Aocwsp,!cies.!'lr,1c,.,,re,.,,,le11,isfrom,1ublropicalandpineforemm 
Mexico, is ducribed and compared with ,;imilar wu. J>h ylogmctic analy,;es of1he ITS 
,DNA seq uence data support the dossiftcation of this new !axon in Pl11kw <'-"lion 
Cellulodmna. 

Key worJs- cystidia, Pl,,t~r,s ""'""1iorugo<1<<, P/11/e/1< lwmkiam« 

Introduction 

l'luleus 1:r. is an agaric genus typically classified in the l'luteaceae Koll. & Pouzar 
(Singer 1986). It ischar.i.ctcrized by the free and pink-coloured lamellac, absent 
voh'<I and annulus, and the convergent lamellar trama. It has a worldwide 
distribution that includes saprobi.:: species, the majority of them lignirnlous. 

Until now, 33 species of the genus Plure11s have been reported from Mexico. 
Some of 1hc species 1hat arc on ly known from this coun1ry include Plute11s 
lwrridus Singer, /~ lwcocymresc·,ms Singer, P. mi,/tistrfo/us Murrill, /!. 11i/i,m 

Pot., /~ triplocY5/is Singer, and more recently /~ 11eotropica/is Rodr.-Alc6.nt and 
P l10raki,m11s (Patouillord 1898, Murrill 1911, Singer 1973, Rodriguez ct al. 
2008,2009). 

Cfln1inuing with ours1udyof Pl11te11s in Mcxico,a careful study of some Mexican 
collections previously reported as/~ ,mrmrtivrui,;usus revealed thal some specimens 
represent a new species. Using morphological and molecular characters. this new 
species, Pluteus 11e1:adensis, is described and reported from subtropical and pine 
forests in the states of Guerrero andJalisco. Based on the infragencric classification 
used hy Singer ( 1986), which is corrohora1ed wi1h phylogenetic analyses of the 
internal tr-.,.nscribeJ spacer (ITS) of rDNA sequence data (Rodrigua d al. 
2009), P. rrewulemis is included in l'/utem section Celluloderma Payod 
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Material and methods 

Morphology 
MicromorphologiClll obserVlllions wen:: made from sections of the basidiornala 

mounted in 3% KOH. The terms for the descriptions arc mainly those ofVellinga (1998) 
andinsornccascsthoscofLargcntetaL(J9i7).Basidiosporcsshapcwasdetcrrnined 
according to the Q (length-width ralio) (Bas 1969) ofat least 20 mature and randomly 
selected basidiospores. The length of hasidia measurements includes sterigmata 
llhistratinns were made with the aid of a drawing tube. "[he herbaria and author 
abbreviations follow Holmgren ct al. (1990) and Kirk & An.ocll (1992), rcspcr1ivcl y. 

DNA e xtraction 
To tal genomic DNA was extracted from hcrbariurn specimens following the protocol 

described in Aljanabi & Martinez {1997) with some modifkations (Torres-Tom.'S ct al. 
2009). Pellet DNA was resuspended in 30-80 µl of TE. The raw DNA was then diluted 
\:2inMilliQwatertorcduccpigmenlconccnlration. 

PCR amplification 
The internal transcribed spacer (ITS), containing the ITS 1, S.8S and ITS2 regions of 

rDNA. wa., a,nplificd by the polymerase chain react ion (PCR). using the pair primers 
ITS 1 F-ITS4 to amplify the entire lTS(Vilgalys & Hester 1990) or 1TS5-ITS5.8S to amplify 
thclTSl andTTS5.IISR-ITS4Stoampli fythc 1TS2 ((;ardes&Brnns 1993, Krct1.crct al 
1996). ·1 he 1-'CR reaction volume!' were adjus1cd 10 25 pL consisting of 16.9 111 . of MilliQ 
water, 2.4 i,L of \OX reaction b11ifcr (JOO pM Tris.. 500 µM KCI), 1.2 µL Mg Cl, {Applied 
Biosystems), 1.2 µL of5 mM d NTl's, 0.1 µL ofTaq ONA polymerase 5UJµL {Applied 
Biosystems),0.5 fllofeaeh IO µM primer, l.2 µLofllSA (bovine scrum ~lbmnine) (New 
EnglandBio Labs) ,and lµL ofllNAtemplatc. 

PCR amplifications were performed in a Ml Research PTC 200 thcrmocycler as 
described by Rodriguez ct al. (2009). Amplification fro m ITS region 1~as confirmed 
under UV light using 1.5% agarose (NuSievc, FMC Bioproducts) gel electrophoresis in 
the presence of ethidium bromide. PCR products were purified with GFX"' purification 
kit (/\mersharnBios,.iences) accordingtotheinstructions provided 

Sequencing 
Sequencing reactions were performed with lliglJr,.,TM Terminator v3.l L'yclc 

Scqucncing (ApplicdBiosystems)followingthcmanufacturcr's protocols with thesamc 
prim<.'rs as those used in the PCR. Sequencing reactions were purified with AutoSeqTM 
G-50 column {Arner.aham Biosdenc~'S) with 18 µL of formamide being added 
Sequenc~'5 were obtained by capillary ~·kctrophorcs is on an AB[-Prism 310 Genetic 
Anal )·zer (Applied Biosystems). 1hrec new scqucrKtS were generated, thi rk>cn were 
from Rodriguez cl .tl. (2009) and four were n:lric ,·cd from GcnBank. No.'W s~'<lucnccs 
were o.kpositcd in Gen Bank with a,.w;;sions numbers GU55 l 9<\i -GU55 ! 913 Cit.ii Li: I ). 

R~>sulting chromatograms were edited u,ing Chromas 1.45 (McCarthy 1996- 1998) and 
manually corrected who.'11 no.'CCssar y. The assembly of the S~'<juencc fragments and the 
alignment of all sequences were carried ou t using MacClade4.0 (Maddison & Maddison 
2000) 
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Molewlar analyses 
One dataset w;1.~ prepared hascd on 20 ITS rONA .cqucnccs of 17 taxa, l5 sequences 

from 12 1'/ut,m 5 species, one l'r>lvarid la. one /.euw agaricu.• and thr~"e E,11r>loma taxa 
(TA BI .F. l). Phylogenet ic trees were inferred with PAUP· 4.0h lO (Alth·~'C) (Swofford 

T11BJ.l'. l . Sp,,ci<'S US<,d inthephylog<·ndicanalysis 

O rigi n Coll<ctor,nurr.ber 
(h<rl,.rium).«ill<ctionda te 

P.~:bo,/" iM"' Q l(odrlguozl 545 
,·v. paliol,;J;SisSinger (IBUG), 2VCX, 

P.ounmr,o,~f""'' ,~- J.C.Lln>Oros.n 
(rro,1()5uc. (All),2001 

P.ctm~..s L Gu,m:ut w,·W,35!J 
(S<h>e!f.)P.Kumm (IBUG),191K> 

P.di>'<rl i<~lah<, 00\12579 
Corrio! (holot)'J'e.PC),1930 

P.h rl'",,J#nMS LGuzm:ut -ru,,w,;111:1 
Rodr .• AJci nt (IBUG),19,>,'1 

L Gu,man .w,·W,727l 
(holot)'J'e.IBUG). 19\lS 

(FCME · l3ll8), !98~ 

QVarµsH5 
(hokotw,IBUG), 1991 

p:t.:!i,,MMS O.RodrigunJ5.\8 
(IBUG),1996 

P.~1/ilM, ).GHCla 99.l4 
(Per,.)P. Kurnm (IBUG),1996 

P.~ra,atus Q Rodrigue,1587 
(Fr.)Gillet (IBUG),2004 

PJ.~:tlmrus \\'.E. Broad•••y 
(hokotw,N\"), 1905 

P. ,om,llii 0 Rodr1guezl5M 
(Brlc .. Jm.) !.apL (IBUG),1996 

(Bffl<. & Broom•)Dennis 

S~in F.Plrd>s.n 
(All),2001 

U'""oag~,;.~,.rnl<ws 
(J.ZYin,!)ZhuLY•ng 

f'nlofom,,bl..,..,,,,;; 
(ll<rk. & llruome)S. oc. 

f'nlofom,,n;,~/um 
Qu<I. 

Q,e 
v,.i.,.,;d/~ gl,~oc<ph,!,, I. Guun;ln,l),j,·•k»S4•4 
(DC.)no,ekhout &Fn<lerle (JBIJ(;), 2000 

'lkJrlguc,ct•L (200':l) : ' From Mathcny&llibbctt in2005, ' From Dcn i,<1al. in2007: 

• rromAcomet ali n 2003:"froml!ofstetteretal . in 2002. 

DQ1Sl 305' 

J\YH8.lw' 
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2000) and were rooted with species of Volvari,dt.J , L.:ucoaj,'tlricr,s and Etrtoloma. Branch 
and-bound searches were performed using the criterion of maximum parsimony with 
fu rthestadd ition scquencc, branchescollapscd if ma'lirnumbranch lengthiszero,only 
minimal trees were kept. and .\1 u1 Trccs option in effect. Gaps were treated as missing 
charactcrs.Starti ng trc~wcrcobtainedviastcpwiscaddition. Rclativc branehsupport 
was est imated with 1000 boot~trap replications (l'el,,enstcin 1985) with the same 
parame1cr:s previously mentioned. "lheini tialdatasct included785charactCffl.Forthe 
parsimon)'analysis,443sitesat both endsofthescquencesand am big11 011s regions 
were excluded. "Jhe parsimony tree scores, including tree length and consistency. 
retention, n.'s.:alcd consistcncyandhomoplasy indiccs(Cl, Rl , llCandl !l)nclud ing 
uninformative characlers, we re calculated . Addition~ lly, lhc percentage of sites (b~sc 
pairs)differi ngbctwccn scquencesof P. ,uvmlmsis andboth Pm,r,mliom;:osus and 
P.liurnki.,1ws scqucnceswasobtain~-d 

Results 

Description o f the spede s 

Pluteusnel'adensis Rodr.-Akdnt..sp.nov. FtGS.t - 8 

Pikr,, /5- 38mm!,11us,prim<Jc,mic wlcampa11r,/m,,,, d~fop/atJo..:""'" ·'·"', r,mhom1111, , 
r grilo<w v~l .1 v " ,, f /'.,m, lfl »«, ~ ,u ...,/ ['u<1« m,, g ".,em ,.,l,,.,,.wr«1</ 0

d <' 

w:I brrmt=mbcr, siccr,s vc! /mmidr,s. L.,me/1.,e /iber.,<, lat,. , w/ vt:11tri.:rua,:, prim" 
alb,.s vd albi,/r,s, dei11 m lmo,,e,., . ro,er,s, ad ad em fl.xro< r,, ,.,./fimbria1r,s, a/bid, .... 

S1ip,c<6-45 x 1-li mm, cylim/ri,,,.,, a"'l""li, ,curw'1us, Jl«vu <v~lfl,m,hrn1J1<"'"a,i «J'<'-'' 
a,.rn,,tiacmob..:«reve/,.,,r«111W.,,.ti10<t11, b.zmli., albiJ,.,.wltomr,s·>trigacmyuli,m,, 
levi,vd fibril/o,r,s, ~ rire11,, sia:11, . Caro lmm,albid11/aadpile11<,·d.fl,,V<>hrt,1111ellSvel 

"'""'" · 0./or '"1'"''1"~ m,1/i. Basi,IW>J,om~ 5-6.5(- 8) >< 4.5-6.5 jtm, foie el/ipsui,J~i• v~I 
d l,p,oidei.,,..-m, 1;/obo., 11, . 0ruidia22 - 29 ><6.5- 7.5 1lm, clavata, 4· ,porig<m,dcfib"lata 
Cl,eilo.ystidia (2·1- )32- 52(-61) x (8- )10- 18.5(- 2,1) 1tm,dava1a vel a,.gus1r,,c/ava1", 

1<lrifvrmis, subryli1Jdricris, ubvw.r11s, !,y,,li11a. Pl~uruc,-, rirli,,./2- 75(- 82) >< 11- 1'1(- 27.5) 
llm,polymorpl,i,a, fose11ifonnia,brevi.:ollis ..:ldo1Jgatu,,rnbfiuifonnia ve/, ,.br,1riformi,, 
l,yali,u,. c .,,,w.;ys,Mia 111, //a . Pilei~lli, eepit!u>li11mul/r, /iu lava1i, ,·,>/ ,pi,a.,rope,fo11cr,/au 

formm,rib,.,, 16-60 >< 14- 3 1 !"", hy,,li,m. Fibu/,,., 11111/.,~. Habilaliu ml lii;m1m J>ulrUfom 
i1Jsilvi,mi.,.ti., (Pinu1 , Q,,,;:rcu,) 

Hol.O'l"VPUS: Mexico. /a lisco: Municipal ity of Zapollfo cl Grande. ~c,·ado de Colin,a . 
El Fk>riporxl io2 100 m. l0.Vl[L l99 l,0. VarJl:a<525 (IBUG). 

ETn-1oco<;1· - 11<>vad~,._.;,. N~nwd afwr Iii~ mountain wlwr~ lh~ typ<' makrial wa, 
collected. 

l'J LEUS 15- 38 mm broad, conic when young, campanulate to .:onvex or plane· 
convex when mature, umbonate; margin decurved. even or slightly eroded: 
surface dr>' to moist, rugulose towards lhe margin, with the disk rugose to 
smooth; sometimes white-ydlowish context underneath the cuticle is visible; 
red-orange to reddish -orange. I.A MEi.LAH fre e, crowed, broad to vcntr icosc, 
white or whitish when young to s;ilmon-plnkish in age; edge lloccose or 
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F1c,.l - 5:Pluter,snev,,demi,(lfolotype), 
l:hasidio<pore.<(><2000).2:ha,idi-'( >< 1000), 3:pk,urocy,1 idia(xlOOO). 

4:chcilocystidia(><I000).5:pilcipclli<(><50U). 

fimhria1c, whitish. STIPE 6-45 x 2-6 mm, ccn1ra1, equal, glahrous to slightl)' 
fibrillose, silky, hollow, )'ellow or )"ellowish al lhe ape:<, Jeep orange or wilh 
orange tinges towards the base; 1~ith cottony-strigose, whitish mycclium at the 
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F,r.,.6-8: Pl,,t~u.,,.,.,,,,.k,.,i,. 
6:chcilocystidiawithtwoplcurocys!idia,7: plcurocys!idia, 

8:clcmcnt,ofpilcipcUis. 

base. PlLEUS CONTEXT I mm thick or more at the disk. fleshy, whitish. STIPE 
CO NTEXT yellowish or yellow gold. SMELL AND TASTE n ot distinctive. 

BASIDIOSPORES 5.5- 7(- 8) x 1.5- 6.5 µm. Q>= (l - )1.09- 1.2 (L"'= 6.1 µ m, W"'• 
5.2 pm), subglobose to broadly ellipsoid, rarely globose, smooth, wall thin to 
slightly thickened, subh)·aline. BASIDIA 22- 29(-36) x 6.5-7.5 µm (including 
sterigmata),clavate,4-sporcd, with rcfringent content, hyaline. PrnuROCYSTlDIA 
(38.5- )11.8- 75(- 81.8) x 11.8- 24(- 27.5) µ m, frequent, scattered, lageniform 
with short or elongated neck, some subfusiform or subut ri fo m1, thin-walled, 
hyaline. CHEILOCYSTIDIA (24- )32-55(-61) x (8-)10- 18.5(-24) fl m, crowded, 
clavale lo narrowly clavale, some ulriform, subcylim.lrical or obovoid, thin­
walled, hyaline. LAM EI.LA R TRAMA convergent Pr LEI PELI.IS an epithelium with 
clements 25.6- 60 x 13.6- 31.2 µm, clavate or sphaeropcdunculate, generally 
with a long pedkd. wall thin or slightly thickened, hyaline. 0LlllfEROUS 
IIYPHAE and CLAMP CO NNECTIONS absent. 

MATH~IAL F.XA MINHn - MhX ICO: GUERRERO, Municipality of Chi lpanci ngo, 
Cerro Palo Hucoo, Omihcmi, l4 .Vll.J981, V. C.,!der611 s.tJ. (FCM E· l3l28) . fAU SCO: 

Municipalit y ofZapotlan el Gr~nde, Nev~do de ColinM, El Floripondio, 23.Vll.1988, 
/.. Gu=m<i11 ·Dciva/0<.J261 (lllUG), IO. VIIT.1991, 0. l\i rga.,525 (holotypus, IBUG). 
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Molewlaranalyses 
A Branch-and-Bound search of the ITS rDNA segucnce data generated 

fo ur most parsimonious trees with a tree length of 217 steps. Of the 312 
sites considered for the analysis, 54 were parsimony informative. Excluding 
uninformative characters Cl = 0.555, RI = 0.7478, RC = 0.490 and HI = 
0.445. l;igure 9 shom; one of the trees, whlCh has the same topology of the 
other three, except in the placement of P. pulwmlentm. "! his species alw,1ys 
was pbced within section Ce/111/oderma. but its position is not resol\'ed in the 
strict consensus tree. 'fhe bootstrap support fo r the clades is from 55 to 100%, 
except for one clade that is below 50%. Pluteus 11n·11de11sis is placed in the clade 
representing section Celluloderma along with the morphologically similar 
species /~ uurimtiorugorns, but P. ,rev.1de11sis has a sister relationship with 
I~ /rorakimms in a different subcbde. 

The analysis of t he ITS region shows that the percentage of sites (base pairs) 
differing between P. newidensis and both P. lrorakfrmus and/! 111mmtiorugosm 
are7.6%and 14.3%,respcctivcly. __ ............ ;;:::::::::::}·,.,-, 

·.:~~l~}·-
911 i:,,,,,.,,, ... i> 

P,rc1-a• nh 1-~c==:,-=.=~-=--=· :;:;,.;;-;:·-- "'"" 

F10.90neofthefourphylogromsr.:.esullingfromabronch·and·boundscarch,ofl2species(J5 
samples)ofP/,./ew,andfi veouti::roups,basedon[TSrDNAr.equeoceda ta.Tree len!(lh = 247 
step•. parsimony infonnatiw charac1er., - 54, n e~cluding uninfonna1i,·e characl<!u - O.S.55, 
Rl • 0.7478, RC • 0.190. Bootstrap value~> 50% obtained from a branch·and·bound search 
with lOOOreplicatesareAivenabo,·eeachbranch 
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Discussion 

The Mexk:m collections are macromorphologically similar to Pluteus 
1wra11tiorugosus, so much so 1hat all of the studied specimens (CALom16N 

s.N., GutMAN -DAvALOS 4:?.61, VARGAS 525) were previously recorded as this 
species (Cifuentc,; e t al. 1989, Rodriguez & Guzm:in-D3valos 2001). Pluleu.< 
mmmliomgorns is the most similar \axon bc.:ausc o( the s.:arlct, orange to 
red-orange pileus, the yellow to orange stipe, and the fimbriate and whitish 
lamellar margin. Micromorphologi cally, /~ mmmtioru~osm has a percentage of 
basidiospores that are oblong, cystidial shapes that are variable from clavate, 
broadly clavate to suhfusiform and pilcipcllis clements 1hat arc 1ypiea11y 
globose wilh or without pigment. Pfolms mivadeu.is is distinguished by the 
lack of oblong basidiosporcs, the lagenifo rm pleurocystidia and narrowly 
davate cheilocystidia that are larger and more slender than those observed in 
/~ m1ra11/iorugos11s. and by the more typically clavate pilcipclhs clements without 
pigment. 

P/1111!11s uemdimsis and P. lwmkiuuus arc also morphologicall)· similar 
fungi in the fragile basidiome, red pilcus, and by the form o( the pleuro­
and cheilocystidia. llowever, P. lwmkim1m is distinguished by the orange­
reddish lamellar edges. the red stipe, and the pigmented pilcipellis clements. 
01her superficially similar fungi. mainly sharing hasidiome coloration. are 
I~ mmmliupust11/u/11s E. Horak, P. ,wr,mtipes Minnis ct al., P. fl11mmipcs E. Horak, 
Ii laetifrons (Berk. & M.A. Curtis) Sacc., and P. /ae/usSinger. Micromorphological 
characters such as a lack of pleurocystidia, form and size o( cystidia, or different 
type of pilcipellis readily separate P. 11ew1demis from these species. Rodriguez 
et al. (2009) summarized these characters for species similar to I~ liomki(//rus . 

Previously, Rodriguez cl al. (2009), based upon analyses u( ITS rDNA 
sequence data, found that/! lwrakimws represented a distinct taxon belonging to 
section C.dlulodamo and that it was in a different clade than/!. a,mmtior11gosus. 
Here. a phylogenetic analysis o( the ITS region data (FIG. 9) shows that 
I! nevademis is in a sister relationship with P. liomkhm us in section Ce/111/odermo. 

This indi.:atcs tha t lhe two spc.:ies are phylogenctically very closely rela ted and 
distant lo other Plr1teus species, in particular to P. aurmrtiorugosus. 

forthermore, the analysis of the ITS region shows the percentage o( ITS 
region si tes differing between P. m:vodensis and both /~ lior<1ki(//I/IS and 
P. 11ur(//1fiomgosm to be rather large (7.6% and 14.3%, respectively). Those 
percentages arc high values compared with 2.2 - 4.0% between Curtim1rius 
species(Vilaetal. 2008). 

Enally, we concluded that the examined colle..:tions of the Mexican 
E nevade,rs is have enough morphological and molecular differences to be 
considered as a distinct new species. 
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The ncwcomt,;na1ionEry,ipl,e1,ifoliomm(= Ery,ipl,efrifo/iijisintrod uced, 
a,><.I it, former ,,.. riclite~ E. trifolii v-~r. fr,terme<lia and ,·ar. de>ma11tl,i arc reassessed 
and r~iscd tospt,cie, rank. Furthcrmorc,threenewspt,cie,ofthcgenu, Tity.<ip!u,, ,·i, .. 
Erysipl,eWptisi,.,,on&,p1;,;,,.,.,,1,.,/i,inEuropt, .E./,,,pti,iicolaonBaJJ/i,illSJ'J'·in 
K<.>rthArncric.iand £.K>ha11iae<.>nSe,/,m,iapu11iuain Argcnl in~. S<.>ul hA mcrica.a rc 
dcscr ibed. illuslratcd anddiscu,sed. A key to sp«:K,sof fay,ip/u,onlcgume,all icd to 
the r,cwspe.:ic~ is provi ded. 

Key worJs - Erysiplaac.eiie, E. de,mat1tl,i, E. imermedi,. , F,,l.,,,,:eae, lectotype 

Introduction 

Powdery mildews (Erysiplwles) of the genus Erysiphe DC. on legumes represent 
one of the taxonomically most complicated groups within this genus. "!here 
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is a wide range of species on legumes with unbranched, irregularly hranched 
tu dichutumuusly branched chasmulhecial appendages thal arc intermedialc 
between those of the dasskal genera, Erysiplle and Microsphaera Lev. (Braun 
1987, Jlcluta 1998), now treated as sections of lirysiphe emend. U. Braun & 

S. Takam. (Braun & Takamatsu 2000). The existence of such intermediate ta;,;a 
questiont>d the justification of tht> classical discrimination bdween Erysipl,e 
and Microsplweru. Phylogenetic hypotheses based on molecular sequence 
analyses (Saenz & Taylor 1999, Mori et al. 2000) supported the assumption 
that a separation of lirysiphe and Microsp/111em is not tenable, which led to the 
merging of the two genera (Braun & Takamatsu 2000. Braun ct al. 2002). In 
this work, the nomenclature and taxonomy of the Erysiplre trifolii complex are 
reassessed and revised. Furthermore. three new species on legumes belonging to 
the morphologi.:ally intermediate taxa described above have been found. They 
are described and discussed, and a key to them and allied species is provided. 

Materials and methods 

1-ruiting bodies were mounted in distilled water and examined for description 
by means of standard light microscopy (Olympus BX SU, llamburg, Germany) 
using oil immersion (bright field and phase contrast), but without any staining. 
Anamorphs were mounted in lactic a.:id, gently heated and stained wi th 
co\1011 blue. TI1irty measurements (x \000 magnification) of conidia and other 
structures were made. The extremes arc given in parentheses. The collections 
examined are deposited in the herbaria BPI, I !A L, LPS and STR (abbreviations 
according to Holmgren et al. 1990). 

Taxonomy 

1. Reassessment of nomenclature and taxonomy of Erysiphe trifolii 

Erysiplre lrifu/ii is a common aml widespread powJcrr milJ.ew on a wide 
range of legumes. and it is well characterized and distinguished from E. pisi 
DC. by its very long, non-mycelioid chasmothecial appendage1; (Braun 1987, 
1995; Braun & Takamatsu 2000). The appendages arc usually unbranched, but 
in fully mature samples some apices may hccome 1- 2(- 3) timesdichotomouslr 
brnnchedwilhslraighl ullirnatetips,whichrcndcrsthisspecil'Samorphologicallr 
intermediate taxon between the former classical concepts of Erysiph.: (now 
Iirysipl1e sect. Erysiphe) and Microsphaera (now /;'rysiplie sect. Microsplu1era 

(Lev.) U. Braun & Shishkoff). Rc.:cntly, original material of powder>' mildew 
species described by Wallroth (l819a,b) under Alpllitomorp/111 \\'allr. has been 
re-cxamint'd and considered, in some cases, for lcctolypilicalion purposcs. 
rype material. designated below. of Alphilomorp/111 trifo/iomm. a name tha t is 
older than f. trifolii, proved to be identical with the current concept of the latter 
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species, i.e. A. r-rifoliamm has priority and must he reallocated to F.rysiphe. The 
cpilhcls ~,rifoliorum" and ~,rifolii" arc nut confusable. Also, lhc former wnccpl 
of E. trifolii is morphologically heterogeneous and includes several taxa that 
have to be recognized as distinct from H trifolii. Two morphologically well­
discriminated varieties have been previously described (Braun 198'1, 1985, 
1987, 1995), and these are herein, in a first step, raised to species rank. E. trifolii 
;;. sir., now E. lrifolior11m, withoul its v.irictics is still .i complex species with 
wide host range and considerable morphological variability. Braun ( 1987) 
listed names of various species as synonyms of E. trifolii, e.g. c'rysipl,e ro/1inioe 
Grev. and Microspl,oew wwgm1<1e Magnus. It is now necessary in a subsequent 
publication to re-examine and reassess the whole complex in a second step. 

Erysip/1e trifolioru111(\\'allr.)U.Braun.,omb.nov. 
MrcolJA1<K.Mll516541 

llAs.: Alplulomorplwtrifolior11mWa. llr.,Ann.Wcncra. uischen 
Ge,.Gcsammt~Naturk.·1:238. 1819 

- Ery.<iplie1ri/oliiGrev.,Hedin.:1S9,l821 

• Microsphaera trifolii (Grev.) U. Broun, ~ova Hedwigia 31: 6SS, l98l. 

lcctol)"l'C of A. trifoliornm (dcsi11naleJ here): on Trifoli11m medium l. (" T. fk\1,omm 
Jocq.). GFRMANY, withou1 any furth~r data, berl,, Wallro1h (STR) 

Nones: Wallroth (1819b) introdu.:cJ lhc name A. trifoliorum, i.e. he 
undoubtedly intended to and described a new species of powdery mildew 
for Trifo/i11m spp. '[he lectotype is the only collection in Wallroth's herbarium 
deposited as A. rrifo/iomm [on Trifoli11m medium (= Tflex11os11m)], i.e. a host 
species mentioned by Wallroth (18l9b) in the original descrip1 ion, and we 
presume it is part of the original material. A. trifutiorum is the oldesl valid name 
for this species. The morphological characteristics of the lcctotypc collection 
of A. trifoliorum agree well with those of other colkctions of E. trifoliorum on 
Trifo/ium spp.: Chasmothecia 90- 130 µm diam., with 8- 20 appendages, 2- 5 
times as long as the chasmothecial diam., with few septa, apex mostly simple , 
rarely di.::holomously branched, asci '1-8, 50-70 x 25-45 µm, 3-5-sporcJ, 
ascosporcsl9- 24x I0- 14µm. 

Erysipl1 e i11ten 11edia (U. Braun) U. Braun, comb. ct stat. nov. 

BAS.:Microsphacratrifoliivar.inlcrm,-dialJ.llraun. 
Zcntralbl.MikrobioL 140:1 16,1985. 

• Ery,ipl,~trifoliiv~,. i,11em,erlia(U. llraun) U. Br~un & 
S. Takam.,Schlechtemlalia4: 1~,2000 

HoLOTYPE: on L11pin,.,pc..,111ri, L., USA. M11ssachus-;:Us, Mou:1011, Aug. l8l:!J. A.IJ 
Seymour, Rab<!nh ., l'ungi Eur. furs. 32Ha (HAL). lrotype~: Rab<!nh ., Fungi Eur. Exs 

3243a. PAV.TYP~>: on Lupi,ms /'=""is. USA, ~cw Jcr><:y, Jamc,burg. Jul. 1889, RD 
Hal~tcd. Ellis & Everh., N. Amer. Fungi 2338 (l'H); US,\, Ohio. "loledo. 2 1 Jul. 1900. F.U 
Kclscr,Vtsttrgr., Micromyc.Rar.Sel.Prae.:.S.::and.664(Hl). 
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NOTES: This species is confined to hosts of the genus l .11pi11w in North 
Amcrka and Europe. ll is casil)· distinguishable from E. trijU/iomm by havini; 
0-1-septate, colorless chasmothedal appendages with a distinct tenden,r 
to turn towards one direction, as for instance in C'rysipl,e mtmgoli DC. and 
E. baeumleri (Magnus) U. Braun &S. Tak am. (Braun 1987, l 995). The appendages 
in E. trifoliorum are horizontally spread, 0-6-septate and pigmented below the 
septa. 

Erysip/1e d~manthi (U. Braun) U. Braun, comb. et stat. nov. 
M,coBA.~..:.MB5165.13 

BAS,:Mil'N<J>imer<1lrifo/ii,•ar.d~,ma111!,iU.Bt4un,Mycotaxo11 l9,3?5,]9S,1, 

• Ety<ipl,~trifo/ii,·;ar,,lnma,11!,i(U.Br;aun)U.Br;aun& 
S. 'fakam,.Schlcchtendalia4:1 5.2000. 

HoWTYPE: on De,m~11t/11i, il/inoc,.,is (Mid1x.) MacMiU, ex B.l. Rob. & Fernald 
(" D. bra.:hiobus Ben!h.). USA, Missouri, SI. Louis, Oct. 1886, herb. Trdeas.: (FH). 

NOTES: E. d~mmrtl,i is an endemic North American species well-distinguished 
from I:. trifoliomm by having much smaller, usually caulicolous chasmothecia, 
70- 90(- 105) µm dbm., and evidently verrucose appendages (Braun 1987). 

2. A new species of Erysipheon 8aptisk1 austra/is in Europe 

Erysip/1 e baptisiae U. Braun & /. Kruse, sp. n ov. fm.1 
Mn;oBAN1<.MB51654 4 

F.rysiphe.< intemicdiae .,itnili<, sed appc11Ji,;:ih., cl,a.,moti1«inrnm l,m-i::,111taliter elfu.,i.,, 
cellulisbasalibusco,,;J;opJ,arum=p~rorva1isvd,i111,asis. 

En·,..,..,w,;,·:dcri,·~dfwmlhchoslgc11u,. 

Tr PE: GERMAr..'Y. N1H1>H.SACJISE,.., Ha1111owr, 1-1,·rr~ll ha11sm/l.t-i 11ha11,...11, Vi1111hor>ln 
Wcg, Schulb,ologiczcntrum.on Baplis,a,.,,,tralis(l.) Jt llr. (Fabaccad,5 Oct.2009, 
J.Kru,e(HAL2337E holo t)11('). 

MYC F. UUM amphigenous, in grarish white patches or effuse, often covering 
the entire leaf surface, thin, persistent; hyphae branched, usually straight to 
somewhat sinuous, 3- 7 µm wide, septate, hyali ne, thin-walled. smooth or 
almost so. APPRESSORIA solitary, 3-7 µm diam .• lobed. CoNtoJOPHORES arising 
from superficial hyphal mothn cells, terminal to latcr.11, almost in the mi<l<llc 
of the mother cell or toward one end, erect, straight, up to about 80 µm long 
(without conidia), foot -cells 15-35 x 5- 8 µm, cylindrical, straight to mostlr 
somewhat cun·e<l to distinctly sinuous. followed by 1- 2 shorter cells. about 
IU-30 µm long. CoNtolA formed singly, primar)' conidia ellipsoid-ovoid, 
second,ir)' conidia ellipsoid-cylindrical to almost doliiform, 22- 35 x 12- 16 µm, 
lcngthfwidth ratio usuallr 1.8-2.5, ends rounded to truncate. CttASMOTHECIA 
scattered to gregarious, 80- 120 µm diam., subglobose; peridium cells irregularlr 
polygonal, 10- 25(- 30) µm diam .• walls of the cells up to about 2 µm thick. 
APPENDAGES 6-15(-20), :z: equatorial, flexuous, straight, curved to sinuous, 
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more or less horiwntally spread, not turning towards one direction, apex 
usually unbranched, rarely 1-2 times didwtumously brandied in fully mature 
samples, ultimate tips straight to somewhat curved, 1-10 times as long as the 
chasmothccial diam. (up to about 800 filll long),3-8 flm wide, width somewhat 
decreasing from base to top, ascptatc, hyalinc, thick-walled at the base, up to 3 
fllll , bt>cominggradually thinna towards tht> tip, verruculose towards the base, 
smooth above. Asc1 3-8 pn chasmothccium, obovoid lo saccatc, 15-70 x 25-35 
fllll , sessile to short-stalked, wall thin, up to l.5 µm, terminal oculus indistinct, 
3- 5-sporcd, ascosporcs ellipsoid-ovoid, 14-23 x 10- 14 fi!TI, colorless. 

COMM ENTS: European powdery mildew on Raptisia m1stra/i., has previously 
been referred to as lirysipl,e mysshw (Mayor) U. Brnun & S. Takam. 
[• Microsplwera rayssiae Mayor] (Mayor 1968, Eliadc 1990). Erysiphe rayssiae 
on Spilrfium IFabace11e, Gmisfeile ] is quite distinct fro m E. b11ptisi11eon Bt1ptisia 
[fob11ccr1c, 'fhermupsid1meJ br having slr.1ighl, cylindrical cunidiophorcs and 
very irregularly shaped, mycelioid, strongly gcniculate-sinuous chasmothccial 
appendages with frequently branched apices. Erysiplte baplisioe belongs to the 
E. trifoliorum complex, characterized by chasmothccia with very long, but 
usu a Uy unbranched appendages. Eliade 's ( 1990) description agrees very well with 
E. br1p1isiae, but she dt.-scr ibed aml illustrated the occurrence of tcrminall)• 
branched appendages. However, material on Baptisia from Romania and 
Switzerland. was not available for re-examination. ·n1e foot-cells of the 
conidiophorcs in E. intermedia and E. rrifo/iorum arc cylindrical, usually straight . 
only occasionally slightly curved or flexuous . The appendages in E. trifoliorum 
arc 0-6-septate and pigmented below the septa. The long appendages in 
E intermedia have an ohvious tendency to turn towards one direction, as in 
E. 11str,1g11/i and E. b,1tmmli<ri. The appcndagcs in Lhc lallcr Lwo species arc 
often dichotomously branched. Erysipllc on Baplisfr1 spp. is known from North 
America and was previously identified as E polygo11i DC., ii. commrmis (Wallr.) 
SchltdL and E. martii Lev. Several collections deposited at BPI have been 
examined, bu1 all of 1hcm proved to belong to another ~pccics, one ducrihcd 
below, that is morpholo~ically doscr to E. pisi. 

3. A new species of Erysipheon Baptis ia spp. in North America 

Erysip/1r baptisiicola U. Braun, sp. nov. FIG.l 

Erysiphcs pi•i snmli,, =lulfolisba,alihu,ro,1idioplwrr,m,acpc<r,rvatis""1,im,0<i,, 
ro11idii, ""£."<rforihlu, p/,,. mim,sve < !511m {mi,, app~,odicib,,ul,asmorl,edon,m obs,;r,r~ 
pauc· ptat ",par" (/11,I ,·,....,,. ,·, ra ,-,.,...,,..,.,.,1,,>,. 
ETYMOLOGY:derivedfromtheho,tgenus. 

TvrE:USA. CosNECTICUT,ElmCityNurscry,onleave1of&,p1i,ia,au,1rali,(fobae<'lle) , 
()c1. l907.G.P. Cl iutuu (B PI Sf,.M40, 11olu lYf><-) 
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l'm.2. fr)'.'4pl,ehopti;iicda(ha""'lon!J'J"'"'"1Nia l) 
A. Cha,molhcria. B. Appendages. C. A,~i. D. Apprc,soria . E. Conidiophorcs. F. Coni dia. 

Scak: bars - 100 ~rn (A), JO ~m (B- F). U. Br~un del. 
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Mrcm.ruM amphigcnous, forming dense, 1hin to thick, pcrsis1ent patches 
or complete covers; hyphae bnrnd1e<l al mure or less righl ani:;lc, strJighl to 
sinuous, 2-7 µm wide, septate, hyaline, thin-walled, smooth to 11erruculose. 
APPRESSORIA solitary or occasionally in opposite pairs, nipple-shaped, with 
crenulate outline to somewhat lobed, 2-5 µm diam. CONlDIOPHORES arising 
from superficial hyphal mother cells, terminal to lateral, usually somewhat 
towar<l~ one end of the cell, erect, up to about 90 µm long ( without conidia), 
foot-cells 15- 30 x 6- 9 µm, subcrlindrical, straight to usually cun•ed-sinuous, 
fo llowed by 1- 3 shorter cells, cells of about the same length or even longer. 
CON IDIA formed singly, narrowly ellipsoid-cylindrical, 25- 38 x I 0- 17 µm, on 
average < IS µm wide, length/width ratio 1.6-2.5. CHASMOTHl:CIA scattered 
to gregarious, 80-120 µm <liam., subglobose to <leprcs~ed-globose or almost 
hemispherical; peridium cells irregularly polygonal, 5- 20 µm diam., wall of 
the cells up to 2.5 µm thick. APPENDAGES numerous, equatorially arising and 
from the lower half, mycclioid,almost straight to usually sinuous or geniculatc­
sinuous, often strongly so, unbranched or occasionally irregularly branched, 
with short branchlcts, 0.25-2 tim(.<s as long as the chasmothedal diam. (up to 
about 220 µm), 3- 9 µm wide, aseptate or only with few rather inconspicuous 
septa, at first hyaline, later pigmented, shorter appendages yellowish brown 
to medium brown throughout, longer ones brown below and paler towards 
the apex, tips subhyaline or hyaline, wall at first thin, later thin above and 
somewhat thickened towards the base, up to 2 µm thick, almost smooth to 
usually distinctly \'crruculose. Asc1 3-10, broadly ellipsoid-ohovoid, saccate, 
40- 75 x 25- 40 µrn, sessile to short-stalked, (3- )4 - 6(- 7) -spored, ascospores 
ellipsoid-ovoid, 15- 25 x 8- 12 µm, colorless to yellowish, 

Aoorr!OXAL MATHIAL ~XAMIXED: L' SA. CoXSECT[CUT, \\'esivilk,, Elm Ci1y Nursery. 

29 On 1907, G.P. Clinton (BPI 564441); wilhoul IOG1li1y. 5 1'"''· l9ol2 , G.M. Re~d 

(UPI 564442); MA,.ACIHJS~TT~. Wellesley, on IU\"(!$ of n~rti,i,, 1i1u;:lotia (1-) R. Hr., 

11 Oct. 1881, C.E. Cummings (BPI 562 107): MASSACIIUSr.rrs, Andowr, 6 Oct. 1921. 
E.W. Thornpw n (BPI 562 196): Nsw YoM~. Rocl:JanJ County, NyAcl 18 Aug. 1883, 
witOOut rolle.;1or (BPI 563594); P•.)<XH IVAl<IA, We~tnmr.:,Jar,J Cnunty, New flor,;,nce, 

8Sep. J907.D.R.Sumsline(BPl 562l03):witltoullocalityandJale, W.G.Farlow(BPI 
562107). 

CoMMENTS: Erysipl,e bnplisiicolii is easily distinguishable from E. bnplisim: 
by its much shorter, mycelioid (gcniculate-sinuous), septate, pigmented 
chasmothecial appendages. This species belongs lo the Erysiplie pis," complex, 
but it differs in having chasmothccial appendages without or with only few 
rather inconspicuous septa and walls that arc thick-walled tow-,m.ls the base. 
l;urthermore, the anamorph of E. b,q,risiicola is quite distinct by having 
conidiophorcs with curved-sinuous foot-cells and narrower conidia (foot-cells 
straight and conidia 24-55 x 13.5- 22 µm, on average> 15 µm wide, in E. pisi, 
sec Hraun 19R7, 1995). 
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4, A new spedes of Erysipheon Sesbonio puniceo 

Erysip/1r sesbaniae Wokan & U. Braun, 5p. no,·. FrG.3 
MYcOBANK,MB5165~6 

Erysiphl'S robiniicol;a~ ,imili<, s,,J c~/1,Ji, b,ualibus co11i,lfop/,or,,m br~viorib,u, 10-15 
x (5- )6- 9(- 10) l"n, "f'P<i~li<:ilm., dua.<moll,rr~m"n uhi,111~ cm,.,itu11irali<. a.,m,pori., 
a11g,,stedliproid~i,ovoidei,,i,.1erd,m1apiccaltc1wato. 

ETHIOLOGl":deriwd from lhehostgenus 

Tro••: ARGENTINA. ButiNO> A1Kes P~ov1N1Cti, L, Plal.a, in a uur,,:ry, un lea,·.,, of 
you ng trees of &W<ima p,mic:ea (Qiv.) &nlh. (l'abauae), Oct. 2009, N. Acosu, (HAL 
2330F,holot)l'C; LPS4829l, isotype) 

MYCP. UUM amphigenous, in white patches or effuse, often covering the entire 
leaf surface, thin lo usually rath..-r thick, pusisl<."nl; hrpha..- branch..-J, 2- 7 
µm wide, septate, hyaline, thin-walled, smooth to somewhat rough-walled. 
APl'RESSORIA solitary, 3-10 µm diam., slightly to mode rate ly lobed, occasionallr 
almost nipple-shaped. CoNJDIOl'HOHES arising from superficial hyphal mother 
cells, more or less te rminal, in th e middle or somewha11owards one end, erect, 
straight, up to abuul 80 µ.m long (without conidia), fout -cdls 20- 45 x (5- )6- 9 
(- 10) µm, cylindrical, usually straight, occasionally somewhat sinuous. followed 
by 1-2(-3) shorter cells, sometimes followed by a single cell of about the same 
length. CoNlDJA formed singly, primary wnidia ellipsoid-o\'oid, secondarr 
conidia narrowly cylindrical or ellipsoid-crlindrical, 25- 40 x I 0- 1 !. µ.m, leng1hf 
width n,tio 1.9- 2.9, ,:mis ruund,:J lo su.btruncal<.". CH,\SMOTIIECIA scall<."n:d 
to gregarious, (80- ) I 00- 140 µm Jiam., subglobosc; peridium cells irregularly 
polygonal, 10-30 µ.m diam., walls of the cells up to 2 µm thick. APPENDAGES 
numerous, mostly about 10- 15, : equatorial and in the lower half. straight to 
often strongly sinuous-subgeniculate, simple, unbranched or apica11r irregu larlr 
to dichotomously branch,:J, depending on age and developmental stage, 
0.5-3.5 times as long as the chasmothecial diam. (up to about 350 µm long), 4-
10 µ.m wide from base to top or somewhat narrower towards the apex, aseptatc 
or 1- 3(- 1)-septate in the lower half, septa thin and often rather inconspicuous. 
hyaline or brown below and paler or colorless towards the apex, wall thick­
wa\kd frnm base to lop or thinner towards th,: ap,:x, up to 3 µm thick, rough­
walled, often coarselyvcrruculose. Ascr 5- 10 per chasmothecium, obovoid to 
saccatc, 60-80 x 25-50 µm, short-stalked, wall up to 2.5 µm thick, terminal 
oculus relatively sm.:ill,about 8- 12 µm diam., (2- )3- 1(- 5) -spored, ascospores 
narrowly ellipsoid-ovoid, sometimes distinctly at1enua1ed towards one end, 
(18- )20- 28(-30)x9- 12µm, colorl..-S£. 

COM MENTS; Erysipl,e sesbrmir1e belongs to a group of Erysiplte species that 
arc characlcrizcJ by having strongly sinuous-subgcniculalc, thick-walled. 
distinctly, often coarsclyvcrrucosc ehasmothecial appendages. The appendages 
arc simple, unbranched or apically irregularly to dichotomously branched, 
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Fm. J.Erysipi,e,,,.ba,ria,-{bascdontyp.,material). 

A. Ctia,mothedum. B. Base a nd 8J'<'X of an app<>ndag<>. C. Tip• of appendag<>•. 
D. A,d. E. l·ln>ha~. F. Appn-s,ori4. G. Conidiof>hu"''· H. Conidi~ 

Scale bars ~ IOOµm (A). IOµm (B- H). U. Braundel. 
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depending on age and d evelopmental stage, rendering the species concerned 
morpholugically inlermedia le between Erysiphe sect. Erysiphe and Erysiphe sect. 

Microsplwem. 'The foll owing species, almost all from Asia, belong to this group: 
Erysipl1e bremeri U. Bruun on All1t1gi and Soplwra spp.; E. cri$pt1k1 (U. Bruun) 

U. Braun & S. Takam. on Asrmwilus (Asia and North America), E. liedys1iri 
(U. Braun) U. Braun & S. Takam. on Nedysarum spp. and A11tl1y!lis mm1ra 

I.leek; I.:". thermopsidis H..Y. Zheng & G.Q. Chen[=- Microsplwera //,ermopsidis 
U. Braun (• E. sliiniiU. Braun &S. Takam . )] on 'flt erm opsisspp.;andE. robiniicola 

U. Braun & S. Takam. [• Microsplwera robiniae EL Tai, non ErysiJ!he robiniae 

Grev. ] on Robi11/ll spp. (Bruun J 987, Bruun & Takamatsu 2000, Braun ct al. 2009. 
Liu & llraun 2009). frysiJ!he robiniicofo, known from China on Robinia lsispida 

L. and R. pseudo11rnci11 L, is morphologically close to E. sesbcwiac, but it differs 
in having conidiophores with longer foot -cells, 30- 65 µm, appendages thick­
walled below and thin-walled towards the apex, and broadl>• ellipsoid-ovoid 
ascospores, 15- 22 x 9- 14 µm, whid1 are never distin.:tly attenuated to,~~.irds 

one end (Braun ct al. 2009). Robinia and Sesb,mia arc two related genera that 
duster together in the robin ioid dade [Robi11ie11e] (Woj.:ie.:howski el al. 2004). 

lhere are numerous records of powdery mildew on var ious Scsb1111/ll spp. under 
different names, e.g. Erysiphe .:om m1111is, E. polygon! and Oidium sp. (Amano 
1987). 'fhe identity and relat ion of these records to E. sesb1111iM arc unclear. 

5. Key to the species of the Erysiphe bremeril E. pisi! E. lrifo /iorum complex on 

legumes 

I.Chasmothcciaon lywilh l-4(-7)appen dages,0(-3)-scptatc,apeK oocasionally 
l( -2) times branched; on P,,eri,ria. China . . E. p,,..ruri<1e R. Y. Zheng& G.Q. Cher, 

l" Chasmotheciawithnumerousappendages 

2. Chasmothccialappcndagcs mycclioid (gcniculatc-sinuous).about0.3- 3t imesas 
longasthc chasmothccialdiam.,equatoriall)•arisingand fromthclowcr half. 
unbranchcdor irregularl)•branchcd . 

2· Chasmothccialappendageseitherapically atleastpartlydichotomouslybranchcd 
a11d/orappcndages not mrcclioid,straighttollcxuous,and"crylong.3-10 times 
lh<·chasmothccialdiam. 13 

3. AppcndaJ!cSralhcrshort, 0.5-1 (- 2)timcsaslonl!aslhcchasmolhccial diam., 
hyalinc oronly faintlyycllowish, O- l(- 2)-scptate , thin-walled, usuallycurvcd, 
"spiJe r- like;'onGenisla,i\,fr/il<Jtus and'/lrermopsis,Asia, Armcnia 

E. tl,ermopsitlis 
3" Appcndagcs not characlcristicallycurvcd.nol ~spider-like". 

4.Appcndage, frc qucn tlyi rrcgularlyhranchcdoreven hranchcdinacoral-likc 
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5.AppendagesfrcqL1cn tlyandstronglybranchcd,hyalinctoydlowish,ascptateor 
only with J-2 inconspicuousscpta;onlaliiyrnsand ViciainAsia 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E. vid11e- rmijug,1e (Homma) U. Braun 

:;· Appendages modcr,llclybra11chcd, bJ<Jwn throughout <JJ al J,:,.sl in the luwcr half, 
thin-walled. conspkuously pluriscplak; on La//1yru>"and Ononis, Europe 

......................... E.pi>"ivar.rrud1di,mu(S. Blumcr)U.Braun 

6. Chasmothecia large, ( 100-)110-185(-210) µm diam., confined to stems, 
appcndagesnarrow.3.5-iµmwide,fairlythick-wallcdthroughout.aseptateor 
only with fow inconspicuous septa; on Aslmgalus. Asia, Europe 

E.,ardiwlll(Pctr.)U.Braun 

fi" Chasmolhccia .smaller, and/or appendages thin-walled. distinctly pluriscptalc, 
nolconfiocdtos1cm, 

7.Chasmothccialappendagcsatlcastthick-wallcdtow-~rdsthcbase.aseptatcoronly 
with fewrathcrinconspicuousscpta.ve1rnculosc 

r Chasmothccial appendages thin-walled, distin,;ctly pluriscptate, smooth or only 
faintly rough-walled 

8. Chasmothecia 90-120 µm diam., appendages brown throughout or brown below 
andpalcrtowardsthctipwhcnmaturc,usuallyunbranched.onlyoccasionally 
irregularly branched, with short branchlct,;; on Baptisia spp .. North America 

............................................. .. .Ebaptisiicola 

8" Chasmolhecia large, 90-180 µm diam .. app,.:ndag~'S ,;colorless or only faintly 
pigmentedatthebasc,rathernarrow.3.5-8.Sµm,atfirs\unbranched , but apcx 
always irregularly to dichotomously bran,;ched when fully mature (on A11tl,y/lis 
and H~dysarmn, Asia and Elirope, sec immature samples of E. hedy511r,) or 
appcndages5- J0,5µmwidc,causingdeformationsanddcfoliations ofthe 
hosts (on All111gi and Soplwra. Asia, sec immature samples of£ bremen) 

9. Chasmothecia small, 65- 100(- 110) µm diam., asci 2- i ·spored, ascosporessmall . 
11-20 x 9-13.5 µm: on Ccrd5,China E. C<'rciilisT. Xu 

9"Chasmothcciaandascosporcslargcr 

l0.AS<:iwith2-4ralh"rla,gcaS<:osporcs;.:onidiophorL'SWilhshorl,slrnighl 
fout-cclls. 20-30 µm long; on Nojfmamr>f!gXia, Suulh A,m:ric ... Argen tina 

.................... ························· E.tltturlicoluSpeg. 
l0'Asci(2-)3-8-sporcd;foot-"llsofthewnidiophorcslongcror,;curvcd-sinuous; 

onothcrhosts .. 

ll.ChasmothcciascallcredtousL1allygrcgarious,appcndagcspigmcntcd,atlcast 
browninthclowcrhalf,1-JOµmwidc,asci3-5(-6)-sporcd;foot-ce\lsofthe 
conidiophorcsstrnight;on l'isum~ndnumerousotherhosts,worldwide 

/Cpisivar.pisi 
ll'Chasmotheda,;characteristinlly(regularly)scallered,appendagcscolorlessor 

only faintly pigmented, yd lowish, narrow. (2-)3-6(-8) µm wide, a sci 1-8-
spored; foot -cclls of the wnidiophorcs rnrved-sinuous; on Amplricarpaea, 
Oesmotlimu, Glycine, Lespedeza 
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12. Asci 4-7-spored. mostly 5-6-sporcd; on Ampliicarpaea, Desmodium, Glycit1<', 
North America and Asia ... . . . ... . .. . .. . ... . . . ... . .. . . E. glyc,11es F.L Tai 

12' Asd 6-8-spun:J; on Ll!>Jmla u, Asia .. E. /1.'>p<',kW<' R, Y. Zheng & U Braun 

13(2 ' ) Appendages short , 0.5-4 times the chasmoth~..:ial diam. , strongly sinuous­
gcniculate, contortcd, apcx oftcn simple, branchings rarely devcloped, 
wall most ly thickened and verruculosc; on Allwgi, Anlhyll~. Genista, 
Nedy;:arum, Robinia, Sophora, 1/scrmops~. Asia and Europe, or Sesh<mi11, 
South America. 

13' Appendages very long, mostly 3-lO times thcchasmothecial diam., when relatively 
short ,appendages rathe r stiff, not mycclinid;nn ntherhnstgenera andalsonn 
Soplw m 

14. Mycdium dens,:. persistent, causing deformations and defoliations , "witches' 
brooms;" on A/11,1Ki and S<Jpl,or<1, Asia £. brmrui 

11' Mycdium amphigcnous and caulicnlous, w bpersistent, without deformations or 
defoliations:on otherhostgcnera 15 

15. Chasmothccia large, (95- ) 110- 170(-180) fjffi diam .. appendages 5-20, narrow, 
3.5-8.5f1mwide, tips infull)"mature samplcsoticnrecurvcd,appendagcs in 
mature samples strongl)" rough-walled; on A,nhyllis ,11<111ra, /-le,lysarrm1 spp .. 
Asia and Europe . . .. . ... . ..... . .. . .. . ... . . . ... . .. . .. . ... E./1edysari 

15' Cbasmollwcia smaller, \lbout 80-1401,1m diam. , appcndag~-,; wider, up to 
aboullOflm,lipsslraighl;onothcrhosts 

16. Appendages very numerous, l0-40, mostly more than 20, faintly rough-walled; 
on Genis/a, Meli/otus, 1hermopsis, Asia, Armenia . . . . . . . . . . . . E. thermopsidis 

l6' i\ppendages\css numerous,ahout6-25,mostly 10-20, di st inctlyrough-walled, 
oflcncoarsclrverruculosc 

l7. Asci (4- )5- 6(- 7)-sporcd,ascosporessmall ,l4- 20xl0- l 5ftm;foot -cellsnft he 
rnoid iophores30- 65ftm loog;onR0Mni<1,China E.rnbi,iiico/11 

l7'Asci('.!-)3-4(-5)-spored,ascosporeslarger,20- 28x9-l21,1m;foot-ccllsof the 
conidiophoresshortcr,20-451,1m;onSesb11ni<1,SouthAmcrica . . .. E.sesbaniae 

18(JY)Appendagescithcr ± horizontallyspread,si:ptatcandpigmcnted,atleast 
upto themiddlcof thestalk. orappcndagcswithatendcncy toturn towards 
onedircction,a.scptatc orl(- 2)-scptale , hyalinenronlypigmentcdat thevery 
basc,fkxuous.but notmycclioid,mostappcndagcssimplc. onlya varying 
per.:entageapically l - 3 timesbranchcdinfullymalu rcsampks, hranchings 
diffuse, wide(£ trifoliorrm 1 complex: E. astraga/i, E. bacumleri, E. baptisiac, 
1-:.i11tern1ed,a, l-: trifoliornm) 

19.Appcndages frequentlybranched inmaturesamples,withamodcratetcndency 
toturntowardsonedircction,tipsof thcultimatebranchlctsstraight;on 
Vicia, Nonh America, Asia, Europe E. b11eun1/eri 

19'1\ranchcdappcndagesruc;onothcr hostgcnera 
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20.Appcndagesmostlywithaconspicuoustendencytoturntowardsonedircction, 
somctimese\·ensubfasciculatc,tipsoflhcullimatcbranchlctsinfullymature 
samples oticn recurved; on Astraga/r,s and Oxytropis . . . . . . . . . ... E. astra_g<Jli 

20'Appcnd .. gcshuriwnlall}'Sprcad,lips<.>flhcullirn,.t,:bra11chlclsstraighll<> 
somewhat cun·cd or appendages only with a slight tu moderate tendency lo 
lurnl<.>wards<.>ncdirc-ctionan<ltipsslr.iighl;<.>nvariuusolh<·rhuslgcnc•ra 

21. Chasmothecia small. 70-90(-105) µm diam., appendages evidently verrucosc, 
at least below, caulicolous; on 0"5m<Jrllhus, USA E. d1m11a111/ii 

2l'Chasmothe.:ialarger.onaveragc>90µm,appcndagcssmoothtovcrruculo5e 
towardsthchasc;onothcrhoct.s 22 

22. Foot -ccllsoftheconidiophorcs11suallycurvcdtoll=llous,sin11m1s;app,,ndages 
horimntallyspread.ascptatc.rnlorless;onBr1plisi<l,Europc.. E.baplisill~ 

22'Foot-ccllsoftheconidiophorcsusuallystraight,onlyoccasionall)·slightly 
curvedorsinuous;appcndagcseilherscptatcandpigmcntedbelowthescpla 
orwithalcndcncyto\urntowardsoncdirection. 

23.AppcndagcsO- J-scplalc.hyalincoronlypigmcntcdatthcvcrybasc.oftcn 
withaslighttomoderatctcndcncytoturntowardsonedireclion;onLupim,s 

................................................. £ it1/erm~dia 
23' Appcnd .. gcs0-6-scptalc.pigmenkdatlcaslinlhcluwcr half,l1suallyhurizon tally 

sprcad;on Tr"ifoli11mandhustsufvariuusolhcrgcncra £ trifp/ipr,m1 

24( 18') Appendagessmoothtofaintlyrough-walled,br:.i.nchlctsofdifferentorders 
frequentlyrecurved,flcxuoustocurled,tipsmostlrrecurvedtoalmostspirally 
coiled;on,\s1rng<Jfos,,\sia,North,\merica . . ..... . ... . .. . .. . ... E.crispula 

24'/\ppendagescvidentlyvcrrucosc,onl)·primarybranchessomctimesrccurved.tips 
straight to part ly recurved; on Spar/ir,m, Mediterranean region ..... /~ rayssiae 
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Abstract - h•.ospeciesoftheg.,nu,Mara,r11i~llu,,Al.korea11u,anJM. rl,iromorpl,ig,-m,,, 
aredescribedasnewta.ufromtheRepublicofKorea.Bothha,·ebcenrecorded~veral 
ti111c,Juririglhc pa>llcai,. TI,cir,plcrnalic po,ition , arcrnpror lo:J lhrough DNA 

aMlpes. 

KcyworJs cuagarics. DNAsludjcs 

Introduction 

During joint field excun;iuns sponwred by the Czech-Korean project, 
"Phylogenetic taxonomy of Marnsmius (Basidiomycolil, Marnsmiaceae) and 
related genera in the Republic of Korea~, several interesting marasmioid, 
marasmielloid, and gymnopoid fungi have been collected. Some results 
have already been published (Antonin ct al. 2009a,b, 2UIU). "The two new 
mar.ismielloid taxa presented here were rather frequently found al several 
South Korean localities. 

Materials and methods 

Macroscopic descriptions of collected specimens arc l>asc:d on fresh l>asidiocarps 
andmadcl>ythcfirs1authnr.Micrnscnpicfoaturcsaredc.suil>cdfrnmdricdmatcrial 
mounted in I l,O, KOi i. Mcl7.cr's reagent. and Congo Red using an Olympus BX-50 light 
microscnpcwithamagnificatinnnflO{IUx. Fnrbasidinspnrcs.lhcfactors E(quotkntnf 

• Aulh .. , forcurn,,pond~,x~ 
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lcngthandwidthinany oncsporc)andQ(mcanofE-valucs) arc used. Forlamcllac, 
L stands for the number of entire lamellac and I for the number oflmnellulae betw~-cn each 
pairofen1irelamellae.Amhorsoffungalnamcsurccitcdaccording1othclntcmational 
Plant Names Index Authors website (hltp://www.ipni.org/ipni/author1<:archpage.do). 
and colour abbreviations follow Kornerup & Wanscher (]983). Hcrbarium specimens 
of the studied fungi are preserved in the her barium of the Moravian Mu,eum, Brno, Czech 
Republic(BRNM). 

DNA c.-;tra.:tion. PCR amplification of ITS and LSU regions of ribosomal DNA, 
sequencing, and sequence alignment methods followed Antonin ct al. (2010). 
Phylogenetic analyses were made using Baresian modelling (Geyer 1991) performed 
with MRBAYES, version 3.0b4 (Ronquist & Huelsenbcck 2003). For a given data set, 
the gcncral time rc,·ersiblc (GTR) model as selected with Modeltest v 3.06 (Posada & 
Cnmdall 1998) was employed with gamma-distributed sc,bsliluliun rntes. Marko,· ,hains 
wne run for 2,000,000 gener:.tliom;., saving a lrc<: every IOOth gc11eratio11. Among these, 
the fir,;l 1000 trees were disc:arded as the burn-in phase of each analysis. MRBAYES 
was usc<l tu cumpllk a SO% n1ajorily rule conscnsus of lhc rcm;,ining lR...,S lo obtain 
cstimalcs for the posl<·rior probabilitics (Pl's) of the groups. Twu spcci<'S of Mmmmiu,, 
M.ror1,/,1andM.rnpi/h,ris,wereselcctcdasoutgrouptanforroolingpurposes 

Taxonomy 

Marasmicllus korcanus Antonin, R. Ryoo & H.D. Shin, sp. nov. Fm. I 
MYcoBA1<KMB516550 

NCBl ACCISSIOS Nt:M~ns: BRNM 714972 [GU319113 ([TS), GU319117 (LSU)]: 
BRKM 718782 [GU319114 (ITS) , GU319118 (LSU) ] 

Pil=27-6{Jmm/uiu,l"'mi<j>lll,eriro11Y/"e"'l/,l«m1m.ro11""-''""'•cenrrolevilerJq,re<J<J, 
subtiliter /Omentow. sr,/cato, gri,n,·aurantiaro, bru,11,ro·ar,rautiaro wl 1,,-,,,,,,.,0. 
/.am;,1/is dista11ribu,, pa!li,J,, lureis vel aura111iaro.albidi .. Stipite J.J - 70 x 2 -3.5(-5) 

mm,f,irfi,rtun,, ,./1,i,Jo, /'"l!ide !111"'-' vel mmmliaco-"!bi.Jo. Bu,i,Jiu</""i< 7.S- 10(- 11) >< 

(3.5 - ),1.0- 5.(.(- 5.S)jml.fus,formibu,, ellipwi<Jwfu,ifarm,bus t'deflipwi.leis, l,yalini,, 

iuamyloid.-is. Cl,.-ilocy.ridiis 25 55 x •1.0 JO µm, cy/i,rJmuis, da,·aris,fusiformibus vel 

<uhlri{armibu,, ir")!,i,luribus, c,m,!lui,lei< ""1 sr,bmu11ilifurmib.,~ Pilei/,dlis e.~ hyphi, 

cybndrau,s, mau,tati,, laev1bus wl,li,,vr.eJi,..,,ticulmis romtitua. Caulocystidiis 

18 7(.( /05} >< (,J.O }6.0 10 !'"'• cyli,ulracei,, d,watis, ,ubulmi,, fusifarmibu<, itm,m 

dfrertic11/mi,. Hypl,i, fib,./mi,, it1,IHtrinoidei,. A,I mmr,/os P"tridos. 

I !01.onPus: Kor"' ,,,.,,i,Jim~1ii,. C/,i,,l-."'11, Wo,,ju. /9. VI/. 2(11)9/eg. \.'. A,.r,,,,/,, (09. 125) 

,'1R.R)'<".'(/,"/olyp",in/u,rl,,,rioBRNM718782pn,;crva/ur). 

BASIDIOCARPS single or in groups. PtLEUS 27-60 mm broad, hemispherical 
wilh planc lo (slightly) <lcprcsscd ccnlrc. thcn phmo-convcx wilh almost 
applanate to slightly depressed centre and with low and obtuse central umbo 
within this depression, margin inlle.-;ed and .;renulatc, undulate when old, 
finely (fibrillose) tomentose especially at centre, e.-;cept for smooth centre 
distinctly radially rugulosc-sukate and finely innately fibrillosc (under a lens), 
translucently striate when moist, greyish orange, brownish orange or brown 
(6B4- C5, 6-7C5, 7E7) with paler, almo~t whi1ish margin. LAMEI.LAE dis1ant, 
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l'm .l.Marf.<smid/r,sk<>mmr,s. 

a.chei locyst idia.b.basidi rupores, c.pileipdlis hyphae. d. ca ulocyslidia . 
Solc bar : 20~m 

L = 15- 20, I = (1 - )2- 3 (irregubr), ± broadly adnate with tooth.± ar.:uate when 
young, sligh1ly intervenose towards pileus margin, light yellow to orange white 
(4 - 5A2, 4A3), with concolorous, linely pubes.:cnl edge. STIPE 14- 70 x 2- 3.5 
(-5.0) mm, .:ylindrical or slightly tapering toward~ base, sometimes laterally 
.:ompressed (espc.:ially when old), slightly broadened above, subbulbous at 
base, (sub)insititiou;;. longitudinally fibrillose, entirely furfuni.:eous cspeciallr 
when young, later ± tomentosc-furfuraceous especially in upper part, whitish 
to light yellow to orange-white (± lamdlae colour); with whitish basal hairy 
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tomentum descending to the substrate(± I mm). C'.,oNTEXT memhranaceous, 
whitish, hollow in slipe, without spedal smell, taste mil<l. 

HASJDTO.WORHS 7.5- 10(- 11) x (3.5- )4.0- 5.0(-5.5) !,Im, average = 8.7 x 4.4 
!Jill, E = 1.6-2.4(-2.5), Q = 1.8- 2.0(- 2.2), fusoiJ, ellipsoid-fusoiJ or (broaJly) 
ellipsoid, smooth, hyalinc, thin-wa]kJ, non-dextrinoi<l. BASIDIA 27- 40 x 
8.0-10 !Jm, 1-, rarely 2-spored, davate. BASWIOLES 15-35(-45) x 3.0-10 !Jill, 
cylindrical, davate or fusoid. Cm:ILOCYSTlD IA 25- 55 x 1.0- 10 µm, variable 
in ~hape, cylindrical, davate, fusoid, suhu1riform, irregular, lobed, sometimes 
rostrah:, with broad, obtuse prnj,:ction(s), cor-.,lloiJ or submoniliform, thin­
to slightly-walled. TRAM.A llYPUAE ± cylindrical, thin- to slightly thick-walled, 
non-dextrinoid, up to 10(-15) µm wide. l'ILEIPF.LI.ts a cutis composed of 
cylindrical, radially arranged, mostly coarsely incrusted (zebroid), smooth to 
often scat1credly diverticulatc, non-dcxtrinoid, up 10 8.0(-12) !Jill wide hyphae; 
terminal dcmcnls and lal<."ral projections rarely incrush:d, vcsiculosc, conical 
or cylindrical. with diverticula or not, sometimes subcoralloid; incrustation 
dark (grey-)brown in KOJ !. l'tLEOCYST[[)]A absent. STJP!TlPELLIS a cutis of 
cylindric.11, parallel, sl ightly thick-walled, incrustcd, smooth or scattered]}' 
diverticula1e, non-dextrinoid, up to 6.0 µm wide hyphae. CAULOCYSTID!A 
num,:rous, adpr,:ss,:J lo ,:reel, 18- 70(- 105) x (1.0-)6.0- 10 µm, crlinJrical, 
clavate, subulate, fusoid, mostly (slightly) irregular or moniliform, sometimes 
divertkula!<.", obtuse, thin-walled. CLAMP CON NECTIO NS present in all tissues. 

HABITAT - On dead twigs ofbroadkaftrces and Pirrus dcmsiflom in a mixed 
forest with dominating Piuus d,msiflom, Q11en:11s mo,rgoUrn and Aca sp. 

ArmrrmsA1. c:01.1.eCT10,.-, - Chun~heon, Dongsan·myeon, llongmyt,ong·ri , 
fur.p<'rimcn!a l fon,s\ ofKangwon Na tional U11 i,-.,rsi1y. 37· ~6· ~6" '.\/, 127• 48' 59"£, al!. c. 
212111, 22 July JJX/7 leg. V. Antonin and R. Ryoo{An1onin07.106.07. 107, BR'.\/M 711972 
and714973). - Ibid .. lSAug.2008,leg. R.RyooKG247(1lRNM 721948). - Wonju , 
4 July 200ll lcg. J.G. !fan (Antonin ™!.71, HRNM 7 111700). Dronusan Nationa l Park. 
Cheon-yron Falls, 24 Aug. 2007 leg. R. Ryoo KG 155 (BRNM 721947). - Heogsrong, 
Seowon-myeon.28Aug.2007 leg. R. RyooKG 167(1lRNM 721949). - lbid., 21 Aug. 
200!!,lcg. R. RyooKG 2SI (BRNM 72 1950). 

REMARKS - Mamsmiellus kor,mm1s is a rather robust fungus characterised 
by a brownish or.mge. rugulose pileus (except for the ccnlre), light yellow. 
broadly adnatc lamcllac, a long, whitish to light yellow stipe, moderately large, 
fusoid , ellipsoid-fusoid, or (broadly) ellipsoid basidiospores, variably shaped 
chcilocyst idia . a pilcipdlis missing a Ramealis-structurc, and numerous 
cylindr ical, clavate, subulatc, fusoid, mostly (slightly) ir regular or moniliform, 
sometimes diverticulatc caulocystidia. According to Singer ( l 973), it belongs to 
sect. Dealbati Singer, subscct. Qr1erci11i Singer. 

t\mo,rg $imifor $pecies, Morasmie//us mmori,m Singer is distinguished by a 
smaller(± 11 mm broad) pilcus,asmallcr (13- 14 x 1 mm) stipethat is brownish 
below, narrower basidiospores [8.5- 10.3 x 3-3.2(- 4) µm)], and different])' 
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shaped cheilocystidia (Singer 1973). M r1msmiellr1., e,wdi., Singer has a smaller 
(~ 19 mm broad) brown pileus, lamcllac concolorous with pileus. a shorter 
(7-21 x 0.5-2 mm) stipe that browns from the base, smaller basidiospores 
(6.5- 9 x 2.5- 4(- 1.5) µm), and a stipe covering of Cri,ripellis-type hyphae 
(Singer 1973) . Marasmiell11s dendroegrus Singer is distinguished by a smaller 
(9-19 mm broad) striate pileus, a smaller (13-26 x 1-2 mm) stipe soon entirely 
cinnamon to deeply ,hcstnut colouri:<l, and sm.illcr basidiosporcs (6-8.5 x 
2.8- 4.5 µm) (Singer 1973). M11rasmid/11s synodicus (Kunze) Singer has only a 
3- 9 mm broad pile us, a short stipe (5- 8 x 0.5- 1 mm). and smaller basidiospores 
[(3.5- )1\.5- 6(- 6.5) x 2.2- 3.5(- 3.7) µm] and lacks distinct cheilocystidia (Singer 
J ',173). Marnsmid/11s st.mopliyllus (Mont.) Singer is also smaller (pileus 2-15 mm 
broad, slipe 6- 15 x 0.5-1.7 mm) and produces smaller basidiosporcs (6.8-8 
x 2.7- 3.5 µm) and different cheilocystidia (Singer 1973). 

Marasmicllus rliizo111orp/1igc1ms Antonin. R. Ryoo & l·I.D. Shin. sp. nov. Fm. l 

MrcoBM<K)l6SSl 
NCm ACCESSIO~ Nl'1•1~~u: mtNM 714969 [(; U3191 l S (ITS). (;U319119 (LSU)]; 

BR/\M 71;003 [GU319116 (ITS) , GU319120 (LSU) ] 

Piloo6- 10mmlaw, lau~a.,.-exo,lauro .. iro ,.sq11eadplam,m,u111role,·iurd"f'r<'"", 

n,g,,la•o·p/icato. po,he.,u11/e· t<>,ne1110.<o. a//,ido .:el palli,lc griuo, a111m pal!ide gri.<eo· 
bn,n,•x,. IAmdlis di, ra .. 1ibo,s. a!l,idis vd palli,le /r,teis. Stipire 5 20 x 0.5 1.5 mm, 

cyli11dratoo wl ad btuim ane11ua10, pubnw,re ,.,./ fr,rfuracoo, apium albida wl pallide 

luteo,a,Jha.<imobscure/,n,11,u,o·grfr.eQ.-e/gri,eo ·/,n,wum.Rhi::omorpl,ispra«u111ibu,. 

Basidio.<poris 13.5 17 >< 4. 5 6.5 µm,fr,siformihus., d avati.s ,.,{ lacrimoid,·is. hya/itJit, 
ii,amyfoid,.i,. Cy.iidii, !,y,,,,.11ialilnu J,1- 70 x 8.0- / ,11,m, (mb}fr, ,ifonnilnu, ra.rrati,, 

/c,.ui· w,i /evit«rcr=•itr,11im1i<. Pileipdli.< ex l,)'f>l,i, cyliudraai.<. lae.-il,r,, w//eviter 

i11cru<1a1i,. Pi/ro,;ystidiis 15 HO k 6.() H 11111, lag<-'llij:,rmihus . .,,1,.,l,,1is ...,/fr,sijonnibu,, 

ro,1ra1is., tem,i- v,/ /.,..iter c,·,miumicmi.<. Caulocystidii, 35- 14') x (5.0- )6.0- 1211m, 

cyli11d,,,ui.,.>1,bu{ari,,,.,1,1ag,,.,if,,,·mil>u.,.iurumro.,t,a1i.<.te"ui· vcllevite,cra.~-i1u 11ica1i,. 

Hypl,isfibulatis,i,id,o>:1rmoid,·1•.t\i/ramr,/o,putridas. 

HoLOTYPVS: Kmea meridio11alis, Hongc:heo,,, B11k!,,mg·myea11, Seo,ag,lo11g· ri. 27. VI 

2007/rg.VA11l"'1i1107.148(/wfol)"J111>inlw,b.irk>BRNM715001/m'-"'"""''"). 

BAsm1oc11HPS single or in groups. PtLEus 6-20 mm broad, broadly con\"ex to 
broadly conical with ohtuse or papilla1c cen1re and involute to inOexcd margin 
wlwn yuung, then± bruaJly conical tu almost applanatc with plane to slightly 
depressed centre (sometimes still with obtuse papilla), and wi th straight to 
uplified irregular margin, smooth or rugulose at the very centre, rugulose­
plicate otherwise, margin crenulate, hygrophanous, tronsluccntly striate 
when mnis1, surfa.::e cntircl>• finely puhescent-tomentnse 10 1nmcntose, white 
or greyish tingcJ with pale greyish brown (602- 3, 6E3- 4) coloured centre. 
LAMELLAE distant, L • 10- 18 .. I .. 0- 2, broadly adnate to shortly dccurrcnt .. 
lamellu]a,.. very narrow, irr,..gular to branchl.'d, intuvcnost.' espedally wht.'n 
old, mostly not reaching the pilcus margin when old, whitish to pale yellowish 
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(3-4A2), sometimes with greyish tinge when old, with concolorous, finel)' 
pubescent c<lgc. STIPE 5-20 x 0.5-1.5 mm, central, usually cylindrical an<l 
slightly broadened at apex or tapering towards base, rarel>· slightly broadened 
(up to 1.25 mm) towards base,insititious,ftnely fibrillosc and sometimes twisted, 
entirely whitish pubescent to (especially at apex) furfuraceous, concolorous 
with lamdlae at apex, brownish grey or greyish brown (6E3-4, 7E2) towards 
base. RHIZOMUll.l'HS present, numerous, slrigose, <lark brown lo black-brown, 
smooth. CONTEXT membranaceous, without special smell and taste. 

BASID!OSPOJI.ES 13.5- 17 x 4.5- 6.S µm, avcr.,gc = 15.2 x 5.3 µm, E =2.4- 3.6,Q 
.. 2.7- 3.3, fusoid, lacrimoid, davate, sometimes curved, smooth, hyaline, thin­
wallcd, non-dcxtrinoid. BASIDIA 43-52 x 11 - 15 µm, 1-, 2-, 3- and 4-spored 
(1 -spored ones seem to be the most frequent), clavate. BASIDIOLES 25- 52 x 
5.0- 10( - 16) llm, cylindrical or (hroadly) clavate. HYMENliH crsTrnTA 34 - 70 
x 8.0- 14 µm, fus oiJ, (sub)lagcniform, rostrnh:, obtusc, thin- to slightly thick­
wa\kd, hyalinc. TRAMA !IYPIIAE cylindrical to subinflatcd, thin- to slightly 
thick-walled, hyalinc, non-dextrinoid, up to 20 µm wide. P!LEtPF.LLJS a cutis 
composed of cylindrical, radially arranged, th in- to slightl>• thick-walled, smooth 
or minutely incrus1ed, non-dextrinoid, up to 12 µm wide hyphae; terminal cells 
± cylindrical, regular or im:gular, thin-walled. Piu; o cYSTIVJA 35- 140 x 6.0- 14 
µm, lageniform, subulate, fusoid, rostrate, obtuse, thin- to slightly thick-walled 
(walls up to 0.75 µm). Pu.EOSETAE absent. STtP!TlPEU.IS a cutis of cylindrical, 
parallel, thin- to slightly thick-walled, smooth or minutely incrusted, non­
dextrinoid, up to 7.0 µm wide hyphae. CAULOC YSTIDIA adpressed 10 erect, 
35- 140 x (5.0- )6.0- 12 µm, cylindrical, subulalc, sublageniform, mostly slightly 
irregular or suhmoniliform, often rostrate, obtuse, thin- to mostly slightly 
thick-walled (walls up to 0.5 µm) . llmzoMORPH HYPHAE cylindrical, thick­
wallcd, smooth, up to 4.0 µm wide, yellow-brown in KOH in cortex, similar but 
hyaline in medulla. CLAMP- CONNECTIONS present in all tissues. 

HAllJTAT - On dea<l twigs of Larix sp., Castanea sermta, Querms mongolia,, 
Alm,., sp. and a broadleaved 1rcc (Querw.<?) in mixed forests. 

ADDITIONAL COLLECTJO:<S - Chunchron, l)ongsan-myeon. lk>ngmyeong-ri , 
Exp;,rimcntal forest of Kangwon N~tionJI Un iwrsity, 37° 46" 46• N, 127<' 43· 59~ E, al! 
c.212m,22)uly2007lcg. V.Anlon inao,dR.R)oo(Aulunin07.99,BRNM714969) 
- Ibid .. 15 )u ly2009 lcg. V. Anlonin and II.. Ryoo (Antonin 09.100, l:IRNM 718759) 
- Hongcheon.Gongjaksan Erolo£icill'Mk, l6luly20091cg. V.AntoninandR. Rroo 
(A11t<>r,in09.lll,BRt"1M718771). - Guri ,i):.mggurcung(NirJCEa,;tT<.>rnbs) ,37• 36'59" 
N, 127•07' 56" E. ~lt.c.35 m, II July200'Jkg. V. Antonin and It l\yoo (Antonin09.70, 
BRNM718731). 

REMARKS - i\,ltlmsmiellris rllizomorpl1igem1s is characterised hy having a 
greyish to whitish pilcus, irregular to br.i.nched lamcllac that arc intcrvcnose 
especially when old, a short stipc often tapering towards base that is concolorous 
with lamdlac at the apex and brownish grey or greyish brown towards base, 



Marasmirll"••pp.nov.{Kol't'a) ... 195 



196 ... Antonin,Ryoo&Shin 

well-developed rhiwmorphs, rather large hasidiospores, well-developed fusoid 
or (sub)lageniforrn hymenial cyslidia, the presence uf pilcocysLidia, and the 
absence of pileosetae. These characters place it in Mamsmiellus sect. Candidi 
Singer according to traditional systematics (Singer 1973). 

The macroscopically very similar species M. cm1did11s (Bolton) Singer 
especially differs by the absence of rhizomorphs and distinct pileocystidia 
(Antonin & Noordcloos 2010); this specie;; has already been recorded from 
the Korean Peninsula (Wojewoda ct al. 2004). On the other hand, the fungus 
published as M. crmdidus with a photo by Park & Lee (1991) represents our 
M. rhizomorphigenus. Tetmpyrgos 11igripes (Schwein.) E. Horak differs by the 
shape of its basidiocarps (s tipe longer than pileus diameter), the tetrahcdric 
shape of lhe basidiospores, a diffne nl pileipcllis struct ure, and lhc absence of 
rhiwmorphs and sctoid pilco.:ystidia. Mam.<miellu~ albofusw.< (Berk. & M.A. 
Curtis) Singer has a ret iculate-sukate pikus, a pall id to white stipe, and slightlr 
smaller basidiospores ( I 0.8- 15.3 x 3.5- 6.2 µm). Marmmie/lus subtzigrirnm 
(Murrill) Singer has a larger ( 15-40 mm), white pileus that ages or dries lo 
deep fus cous or blackish, often blackish lamellae, a white stipe becoming 
black-punctatc,andsmallcrbasidiosporcs (10.2- 14.5 x 3.5-4.3 µm). Moreover, 
neither M. ,dbofusc11s nor M. mb11igric,ms form rhizomorphs (Singer 1973). 

No previously described rhizomorph-forming species (Desjardin et al. 
1993 , Singer 1973 ) belongs to sect. Caudidi. The macroscopically very dose 
Mr1msmiel/11s tenerrimus (Berk. & M.A. Curtis) Singer differs by a pilcus that 
appears fin ely .: innamon punctatc under a lens, a smaller stipc (5- 12 x 0.3-0.4 
mm) , shorter hymenial cystidia (20- 27 x 4- 6 fl lTI) , and the presence of 
pileosetac(Desjardinetal. 1993, Singer 1973). 

Phylogene tic analyses 

' lhe phylogenetic relationships of Marasmidlus korem111s and M . 
rllizomorpllige1111s were inferred from Bayesian (MCMC) analyses based on 
int ernal transcribed spacer (ITS) and nuclear ribosomal large subunit (1$U) 
rDNA sequi;nces ublaineJ in this sluJy anJ from GenBank. ITS and LSU 
sequences were aligned and the ends trimmed to create a dataset of 561 and 797 
base pairs, rt.'spectivdy. ' lhe resulting phylog.-ndic trees are shown in J<1G. 3 (ITS) 
andJ:ic;.4 (I.SU). 

The phylogeny inferred from l$U and ]TS sequences support the isolated 
poslliun of the species delimi ted by macro- anJ micro-morphulu~ical 
characteristics. The independent taxonomic status of t he two new Marasmiellus 
species in relation to other d osely related species was concordant with high 
posterior probability. The results of this study were supported by the phylogenetic 
relationships and pla.:cment of Momsmie/lus s.L in previous studies by Mala c1 al. 
(2004) and 1Nilson & Desjardin (2005). 
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Fm.3.Ph)'logenetictrt'<'of!,fora,mie//r,,korl'am,<and.lf. rl,hamorp/Ug,,11r,s b.iS<.'donlTSrDNA 

St~1u~11c~•. •howing 11".'dtl brd11<h lt•11g1h, uf a 50 % ""'juri1y-ru1" cor1w11su• Ire~ from <I MCMC 
analpis. An a,terisk(') denote• taxa ""lucncc 0,1 this stud)". "Jhc b.ar ind icates number of 

cxpe.:tcdsubstimtionsperp05ition. 

F1G.1. Phyl~ne1ictreeofMarasmiellus/wn:a,rusandM. , /,j;;,,morp/,'l.,,:1,usbasedon the nLS U 
rDNA se4uer1<e>, ,huwi11g mean branc h kn)'\th, of a 50 % majurily-ruk cunoemu, t,c.., from a 
MCMCanalysi•. An aster isk(') denote,; taxa sequcna, o n this study. ·1 he ha r indirn1es number 
ofexpectedsub<.titutiomperpo&ition 



198 ..• Antonin,Ryoo&Shin 

Both ITS and LSU sequences place Marn.<miellm knremms in the same 
clade with M.jw riperim1s (the l)·pe species of Mr1rnsmiel/us) and M. sl,mopilyllus 

(ITS) and M. synodicus. M. ramerdis, and M. opacus (I.SU). According to the 
phylogenetic analyses of Mata ct al. (2004) and Wilson & Desjardin (2005), 
M 11msmiel/11s juniperirrus belongs to the same clade as species ofGym11opus sect. 
Vestipedes. The proposed transfer of M. jrmi/>e.rinus to the genus Gynmopm by 
Mata ct al. (2004) was nol accq1led by Wilson & Desjardin (2005). This stud)' 
confirms the placement of Marasmiel/us korermus in the /marasmidlus clade 
according to Wilson & Desjardin (2005). 

The other new species, Mnrasmiellus rhizomorphig,.mus, forms a distinct 
sister branch to Tf'tmp yrgos taxa in two phylogenetic trees. This species is 
placed in the same clade with M11msmid/11s le11errim11s from ITS analysis and 
with M. a mdidus from l$U analysis. According to Moncalvo ct al. (2002), the 
/ tet rapyrgos dadc from the upper Jtc trapyrgoid dadc forms a sister dadc of 
/marasmioid; both upper cladcs belong to /marasmiaceae. Analogous results 
were published by Mathrny ct al. (2006). Nevertheless, Wilson & Desjardin 
(2005) excluded lhe / telrJpyrgos clade from /marJsmiaccae, whi.::h corresponds 
to the /marasmioid d ade of,\foncalvo ct al. (2002). In general, th e phylogenetic 
positions of M,m1smi.d/us, "f'<!lmpyrgos, and Gym11opus sect. Vc,;tipedcs deserve 
further study. 
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The lkhen genus Lepraria (Stereocaulaceae) 
in South Korea 

YOGESH Jos111, Xm Yu WANG, YOUNG /IN Kott 8: JAE -SEOUN HUR 

Jslmr/@5flndron.ac.kr 
Kore,in Udien Re._«1arch Institute, S1mc/wn National University 

Sundwns,10-112, Korea 

At» trMt - 'lhespecies belo11gi ng to licheng,,nusl,epraria that occurin South Korea 
arcrc\'ised.Sewntecn laxaareacceptcd.Bricfdescriplionsof the,~cie;anda ~yto 
the laxa are 1iro, ·idc'1. All >f"'Ci<:• Je,~ril,,.,J here e~~epl L eorim,i, are nc>w l<> Soulh 

Korea. Among them, /,. ea«sii//a, L ebumea, l. !eprolomop<is, L /ohata, L. pa/Iida, 
l. lex/a and l. uropl,ila are reported for fi rst lime from eastern Asia (induding China 
anJ/a pau) 

Ke)' worJs - g,:og,ap hi cal diwibu1ion, lichcn -tf>rrni ng fongi, ta~onon,y 

Introduction 

As the name indicates, Lepmri<1 Ach. (Latin leprosus = a scurfy sorcdiatc 
appearance) is , hara, tc riied by lcprose thallus with an cntirelr sorcdiate 
surface (Laundon 1992, T0nsbcrg 1992) that is sometimes squamuloseor with 
isidia like structures (Crespo ct al. 2006, fonsbcrg 2004, Wirth ct al. 2004). 
lhe chemistry of 1his genus indudes depsides, depsidones, usnic acid~, bem.yl 
esters, dibcnzofurans, fatty acids, anthraquinones, tcrpenoids, and aliphatic 
acids. 

Lepmria is a widclr distributed genus that comprises ca. 61 species (Elix 
& Kalb 2008, Kukwa & Hakus 2009, Saag ct al. 2009). It occurs in alpine, 
temperate, and tropical regions on soil, rock, mosses, wood, hark, and other 
lichens. Recent molecular studies by Ekman & Tm1sbcrg (2002) have conlirmcd 
thatitbclongstoSrcrcocaulauae. 

Saag ct al. (2009) have surveyed the genus on a worldwide basis. 1 lowcvcr, 
the Ea.st Asian species have not been critically revised. Wei (1991) reported 
2 species of l.epmria from China [L incana (!..) Ach. and /,. ywma11it11111 
(Hue) Zahlbr. l, while Harada ct al. (2004) reported 5 species fro m Japan 
[L carnmim1m (A. Massa!.) Loht., L. wpressicola (Hue) J.R. Laundon, L. 
/obific,ms, L. membr,1m1ct'a, L. voum1xii]. J lowcver, only one spcci~, L. coriensis 
(• Crocy11iacorie11Sis Hue), has been reported from South Korea(Hue 1924, Hur 
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e1 al. 2005, Kim 1981, Sato 1943). Moon (1999) reported f ,e/>mria from South 
Kurea bul exduded il from her studies bec.1use of laxonomk wmplcxilies in 
this genus. 

l lerbarium study at Korean lichen Research Institute (KolRI) and recent 
collection of leprarioid lichens from different places in South Korea revealed 
the occurrence of 17 Le/>rnri11 species within this country. Except L. coriemis, 

all the species arc new lo South Korea. Seven taxa (L rncsie/1<,, L. cburnc<,, 
L. leprolomopsis, L. lobllta, L. pallida, L. te.xlll, L. xerop/1ila) arc new to Eas t 
Asia. 

The present paper covers the leprurioid lichens reported from South Korea 
for the first time as well as species earlier reported from this part of the continent 
and expands Lhc knowledge uf lichen diversity in East Asia including China 
and Japan. A brief taxonomic dcs.::ription and comments arc pro\'idcd for each 
species along with a key to all the leprari oid lichens of South Korea. 

Materials and methods 

The study is bascd on li<.:hen sped mens lodged in the herbarium oCLi<.:hen & ,\llicd 
Bioresourcc Center, Korean Lkhcn Rescanh Institute (KoLRI), Sun<.:hon National 
University,SouthKorea,aswellasfreshsamplescollectedduringrecentficldtrips. 
A total of thirty-five specimens have been examinL.J under NIKON C-PS 1068908 
dissecting microscope and studied with Thin Layer Chromatography (TLC) using 
solvents A and C., following the standardized methods of Culberson ( 1972), Elix ct 
al.(!987),andWhitc&)ames(l985). 

Taxonomy 

Key to the spedes of Leproria in South Korea 
(adapted from Saagct al. 2009 with $0!11C ~mendments) 

l.Granulcsorlobulcs similartoisidiaprescnt .sorediafow or abscnt 
I. Granule~ or lol>ul e.~ simi l~r to isidia al>scnt, sorcdia numcro11~ 

2.Sticticacidcomplex pn,s.,nt. 

4 . 11,allus gr~'Cnish; sorcdia fine tu medium ,i~ed (20-60 11 111 diam.) and 

L..wropliila 

withlongprojcclinghyphae;,.corinprcscnl . . ..... . ... . .. . .. ... Llvbifir,m$ 
1. ·1hallus yellowish; soredia medium sized to coarse (75-1 lO µm diam.) and 

withorwithoutshortprojc.:tinghyphac;zcorinabscnt . . .. . . . L. /.eprolomopsis 

6.Thallussoft,soredialoosclypacked,medulladistinctandthick . L.ebume<l 
6. Thallushard,sorediadcnsclypackcd,mcdulla inconspirnous . . . . . . . . . . . L ,i,:glect<l 
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7.l'annaricacidoroncofpannaricaciddcrivativcsprcscntasmainsubstancc 
7.1' ,m r"a.:"d 11J 'tdcr" ·al" ,ab nlor "ntrbc "J, olhcrmjor 

dibenzofurans · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · -10 

8. Lobesabsentorpoorlydcvcloped . 
8.Lobcs prcsent 

9. Thall us with kss or no patches of exposed medulla; •1-oxypannark add 2-
mcthykstc r as major dibenzofur,m . . . . . . . . . . . . . . . . . . . . . . . . . . . L.diffi""" 

\>.lhalluswithcxposcdpatchcs ofmcdullabctwe<:nsorcdia;pannaricacid6-
mcthylc.<tcr asmajordihcn~ofuran . 

lO. Usnicacidprcscnttogcthcrwithzcorin 
10. Usnicacidabsent,zcorinprescntorabsent 

I 1. l)istinct wdl developed marginal lobes present, ovcr0.5 mm wide and 
with marginal rim . . 

ll.Marginallobcsabscnt orobscure, lessthan0.5mmwideand 
without marginal rim 

12. 0 bscurclobcsprcscnt;mcdullaprcscnt,thick;sorcdiafinctocoarsc 
(upto450 µmindiam.) ............. . .... . l .. l,:,"k,:rliana 

12.0bscurclobcsabscnt; mcdullaabscntorthin;sorediafine 
(upto50µmindiam.) . .. .. . . .. .. . .. .. . ... ... ... . .. . .. .. .. . . . / .. 1~x1a 

13.Norascomaticacidprcscnt .. .. . . .. ..... .. . ... ... ... . .. . .. .. . l...wropliila 
13. Nor,.,,.;omalicacidabscnl . ... . . . ... . .. . .. . ... . . . ... . .. . .. . ..... . ... . . 14 

14. Distinct well -developed marginal lobes present, owr0.5 mm wide and with 

15. Hypothallusptescnt.grayto blad,;unidcntificdfattyacidspr,·scnl . . Lp<1/lid11 

15. Hypothallusabsent(medullapresent);rangiformidjackinicacidpresent . Llob11t<1 

16.Zcorinprcsent.fattyacidsprescntorabsent. . 
16.Zeorinabsenl , ro<.:cellic/angardiank:.4ddprescnl . 

17.Fattyaddsabscnt; medlillaand/orhypothallusabscnt . 
17. l'Jttyacidsprcsent; mcdulla and/orhypothalhrsprcsent 

L.u/111<1 

L.rncoid/,, 

1s. ·n1allus h,41-J,s<Jtediadcnsclypackcd, co11sor~-..liaup l<J300µmdiam .. . . L. fobu/<1 

18. "[hall us soft, soredia loosely packed, consorcdia up to 160 µm diam ... ... . L j<1ckii 

I. Lcpraria cacsiclla R.C. Harris, Opu1-eula Philolichenum 2: 51, 2005 

DIAGNO ST IC CHARACT ERS - Thallus leprose, powdery, palf'bluish gray, margin 
diffuse, forming thin to thick ±continuous extensive irregularl)' spreading 
pat.:hes, or sometimes forming ±rounded colonies. Lohes ahsent. Sorcdia 
abundant, dispersed or forming a thi.:k .:ontinuous layer, very fine, 20- 30 1,1m 
in diam .. commonly aggregated in ±round consorcdia up to 100 1,1m diam. , 
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projecting hyphae present. Medulla absent. Hypothallus absent. for fur ther 
dcsuiptiunssccLcnJcmcr(2005). 

Cn P.MlST RV - Spo11cst rca.: tions: thallus Kt- faint yellow to yellow-orange, C-, 
KC- , P- . SccunJary mctabulih:s; Alranurin anJ Zcurin. 

Besides atranorin and zcorin, Saag ct al. (2007) also repor ted rocccllic/ 
angardianic acid or an unidentified fa tty a.: id from some specimens of 
L.caesielfo. 

EcoLOG\" - ']he species was fo und growing over Pi1J11s bark at an ekvation of 
13 1m. 

GEOGRAPHICAL DISTRIBUTION - North and South America. Greenland (Saag 
ct al. 2009); new tu East Asia (South Korea). 

Sen;,,., EN EXA M ,.s~v - South Korea: Gyungs,mgbuk Prw.: Ml. KongJud,, N36 • 44'42.5". 
E128' 1S'S4.2".alt . 43 lm, onPi111<>hark,20Junc2007, llu r07ffl72 (Kol.R1) 

REMARKS - Lepmri11 j11chi, L. lobafa, and L. paWda are the other atranorin 
and zeorin containing South Korean l.£prnria species wit h which L caesiella 
is most likely to be confused. L jackii differs in having jackinic/rangiformic 
acid and a white hypothallus. L. lobata diffe rs in having lobes and ro"ellic/ 
angardiank acid, whi le L pa/Iida differs in having lobes and tomentose, gray to 
blackhypotha\lus. 

2.Leprariacaec!ioalba(B.del.esd.) J.R. La undon,Lichenologist24: 324, 1992, 

vac.cacsioalba 

DIAGNOSTIC CIIAR ACTF.RS - Thallus lcpmsc, powdery, whi1ish gray to hluish 
gray tu yellowish gray to gr..iyish green, forming ±regular rosettes which 
later sometimes coalesce and form irregular patches. Margin delimited or 
not. True lobes absent, but obscure minute lobes sometimes present without 
raised rims. Soredia abundant, usually .:ompa.:t,coarse, 150- 180(- 200) µmin 
diam., commonly aggregated in ±round con~orcdia up to 200- 300 flm diam., 
projecting hyphae sometimes present, short. Medulla present, inconspi..:uous, 
white. Hypothallus absent. for further descriptions sec Laundon (1992). 
Lohtandcr ( 1994) and Saag ct al. (2007). 

CHEM ISTRY - Spot te5t reactions: thallus K-t- yellow, C- , KC- , P+ yellow. 
Secondary metabolites: Atranorin, Sticticacid complex and Zrnrin (Chemotypc 
2). his Lhc mosl common Chcmot)'PC of this species in Suulh Korea. 

Two other chcmotypcs besides Chcmotypc 2 have been reported fo r this 
species; Chemotype I, which is regarded as the most frequent (al least in 
Europe), contains atranorin. fumarprotocetraric acid, protocetraric acid and 
±ro..:..:cllic/angardianic or rangiformic acid, while Chcmotype 3, the rarest 
chemotype. contains atranorin. psoromic a.:id and roccel\ic/angardianic or 
rangiformicacid (Lcuckcrt c1 al. 1995). 
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Ecor.oG r - /.epmrill c/le.,iolllha, one of the most common /.eprnria species in 
Suulh Korea, has been found i;rowing over bark, soil, and non-calcareous rocks 
betweenelevationsof70- 1104 m. 

GEOGRAPIIICAL DISTR IBUTION - Europc, North and South Amcrica, Asia, 
Australasia, Antarctica, Greenland (Saag et al. 2009); new to South Korea. 

SPECIML.'<S EXAMINED South Korea: feoll.mam P=·.: Sund10n, Suncl>on /\ntional 
U11i,·cr,;ity, N34' 57"59.3", El 27 ' 28'44.8", all. 70 "' · on Pi,u,s ,lm,iflom, 05 October 2005 , 

L. L6kos050628 (KoLRI); Kangwon Prov.: Galjeo11go bong. N37' 52"952~ E128"30'l61", 
all. 1104 m,on rod,, 22 May 2009, Y. Joshi & X. Y. \\'ang090S89 (KoLRI): Kong,-;0,1 
Prov.: Ml. S..orak, N38'09"981 ", E128'27'267", ah. 463 m, "" wil o,w rock, 24 M~y 
2009, Y. Jruhi & X. Y. Wdng 090756, 09079-1 (Kol.RI); Kangwon Prov.; I langae ryong, 
N38"05'~33~ El 28'2S' J31~ alt. 750 m , 25 May 2009, 011 dead 1rw1k, Y. fo,;hi & X. Y. 
\\'ang090902(KolRI). 

REMARKS - Lepmria leprolomopsis and L. lobijicmzs, which are the other stictic 
acid complex containing South Korean species with which L. caesioalbll var. 
caesiollibll can be confused, differ in having a well developed .:onspicuous 
medulla. l.epmrir1 ,tfrlllis J.R. Laundon and/ .. sm1rosii Argticllo & A. Crespo 
arc the othcr atr.morin anJ sticlic acid complcx containing species with which 
L. Cllt'Sio1dba var. Cllesio11lba is often .:onfused. L. 11iw1/i5 differs in having a well 
developcd medulla, while L. s1mtosii differs in having distinctly lobate thallus 
with thick raised marginal rims. 

3.LeproriucelalaSlav.-Bay.,Lkhcnologist38:504,2006 

DIAGNOSTIC CHARACTE RS - Thal\us leprosc, powdery, bluish gray, margin 
diffuse or delimited, forming thin to thick ±.:ontinuous extcnsi\'e irregularlr 
spreading pat.:hes. Lobes absent. Sore di a abundant , forming a thick continuous 
laycr, very fine, 20-30 µmin diam., proje.:ting hyphae absent. Medulla absent. 
Hypolhallus sparsdy present as white patches. For further descriptions sec 
Slavikovii-Bayerov.i.&Orange(2006). 

CtlEMlSTRY - Spot k's\ rca.:tions: thallus K- , C- , KC- , P- . Secom.Lary 
metabolites: Atranorin and a fatty add (ro.:ccllklangardianic acid). 

ECOLOGY - ']he species is found growing over non-calcareous rocks at an 
altitudeof1192m. 

GEOGRAPHICAL [)[STRtBUTION - Europe (Saag ct al. 2009); new to Asia (South 
Korea). 

SrECIMEN EXAMINED - South Koro: Kangwon Prov.; Dongp;il~m ,·allt y, 1\37"5 ['359", 
E128' 30'974", ~ll. 1192 m, 0 11 rock, 23 May 2009, Y. Joshi & X. Y. \\'.i.11g 090670-1 
(KoLHl) 

REMARKS - L<'pmri,1 lobat.1 and L. neglect.1 arc other roccellic/angardianic 
fatty add containing South Korean species with which L. celata may be 
confused. Lepmrio /obara ditfers in havingzeorin, distinct \obes,a medulla, and 
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no hypothallus, while /,. neglecta has alcc1orialic acid as a major compound, 
obscure minuk lubes, an<l an im;unspicuuus me<lulla. 

4 . Lcpraria coricusis (Hue) Siprnan, Hcrwgia 17: 28, 2004 

DIAGNOSTIC CIIARACTERS - lhallus lcprose, powdery to membranous, 
greenish gray, often forming irregular rosettes which later sometimes rnaksct."" 
and form non-arcolate appresst.""d crust of powdery granules. Margin delimited 
[.ohes presen1, ohscure or more ofteo well developed (0.5-1.5 mm wide) with 
r.i.is,;J marginal rim. SorcJia sparse to abundant, exposing snwuth ccorticall: 
surface, fine to coarse, 70-100(-250) µmin diam., commonly aggregated in 
±round .:onsoredia up to 200-350 µm diam., projecting hyphae absent. Medulla 
usually present, white. Hypothallus sometimes present, brown to black. For 
fur1her descriptions see 1.auodon (2003), .Sipman (2004) an<l Elix (2009). 

CHEMISTRY - Spot k·st reactions: thal\us K-, C-, KC-, P- . Sccun<lary 
metabolites: Usnic acid, Zeorin, Constipatic acid (Chemotype I). 11 is the 
commonest chemotype met within this species. 

Besides Chemotype I, two other chemotypes have been reported for 
this species: Chcmotype 2 (usnic acid, 7.eorin, protodehydroconstipatic 
and cunstipatic acids, isousni, .iciJ, argopsin, norargopsin, alr.inorin) and 
Chemotype 3 (lL~nic acid, 1.corin, proto<lchy<lroconstipatic and constipatic 
acids, caloploicin, fulgidin, isousnic a..:id, atranorin) (Elix 2006b). 

Eco1.0Gr - At th ,: colkction site (425 m), th.: sp.:ci.:s was found growing ov,:r 
non-cakareousrocks. 

GEOGRAPIIICAL DISTRlllUTlON - i\sia (India, Hong Kong, Taiwan, South 
Korea) and Australia (Saag et al. 2009, Elix 2009). 

SPF.CTMF.'<EX AMl1'"hD - SouthKorea, Chungchongbukl'rov.:Mt.Soi1gni, N.l6' 32'34.7". 
E12TS l"IS.O".alt. n s m, on roch.21 April2006,Hur0600023 (KoLRI). 

REMARKS - 'The presence of distinctly lobed thallus margins with raised 
rims and constipatic acid separate L .::oriensis from the two other usnic acid 
containing South Korean species, L leru:kerrimw and / .. text,1. 'The other two 
species both have a diffused thallus margin or rimless lobes and lack constipati.; 
acid. 

5. Lepruria diffr isa (J.R. Laundon) Kukwa, Ann. Bot. Fennici 39: 226, 2002 

DIAGNOSTIC CHARACTERS - Thallus leprose, powdery 10 cot1ony, grayish 
cream tu yellowish green, di/Tuse, formin~ thin lo thick ±continuous extensive 
irr.:gularly spr.:ading patch,:<;, or som.:ti m.:s forming ±round.:d colonks. 
Margin diffuse or rarely delimited. Lobes .ibsent. Sor.:dia abundant, usually 
compact, coarse, up to l 00 µm in diam., projecting hyphae sometimes present, 
short. Medulla present, white. I lypo1hallus sometimes present, whi1ish gray to 
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brownish. for fur1her descript ions sec l.aundon (1992) and Kukwa (2006). 

CHEMISTRY - Spot test reactions: thal\us K+ pale yellow, C-, KC-, P- . 
Secondary mctaholites: 4-oxypannaric acid 2-meth>•kster. 

EcoLOG\" -Al lhe wlledion silc (706 111), the spedcs was fo und growing over 
non-calcareous rocks. 

GEOGRAPHICAL DISTRIBUTION - Asia, EuropcanJ North America (Saag ct al. 
2009); new to South Korea. 

SPECIML.>; ExAMJ,;~o South Kor~a: Kangwon Prov.: Dongpalam vall~y. l\37'Sl"692". 
E128' 31'5l2". ah. 706 111 . "'' nxk. 231'1.oy 2009, Y. fmhi & X. Y. W~ng 090730-1 
(l\c,l.R[). 

REMARKS - hpmrfo diffim1, which has 1-oxypannaric acid 2-mclhylcster as 
the only major dibcnzofuran, might be confused with two other dibenzofuran­
producing South Korean species, L membr,m<1ce<1 and L. vommxii. 1.epmria 
membmnacea, however, has pannaric acid as the major dibenzofuran, while 
L. vouauxii has pannaric acid 6-methylester as a major secondary compound. 

6. Lcpraria cb11rnca J.R. ].aundon. l .ichcnologist 24: 331, 1992 

DrAGNOsnc CHA RA CTERS - "Jhallus leprose, powJery to cottony, white to 
whitish gray to bluish gray, greenish gray or yellowish gray, shape irregular. 
Margin diffuse to rarely delimited. Lobes usually absent, but sometimes with 
indistinct lobes. Soredia abundant or sparse, exposing smooth ecorticate 
surface, fine, 45-60 µmin diam., commonly aggregated in ±round consoredia 
up to 200- 100 µrn diam., projecting hyphae present, long. Medulla present, 
thick, white. Hypothallus not distinct. For further descriptions sec Orange 
(1997) and Elix (2009) . 

CHEMISTRY - Spot test reactions: thallus K- or + yellow, C- or + reddish 
orange, KC+ reddish orange, P+ yellow or orange. Secondary metabolite: 
Akctorialic acid (Chemolype 3). 

Besides Chemotype 3, two other chemotypes have been reported for this 
species: Chcmotypc l, the most frequently encountered, contains alectorialic 
acid and protocetraric acid, while Chemotype 2 has alectorialic acid, psoromic 
acid and 2'-0 -demethylpsorom ic acid (Orange 1997). 

EcoLoGr - Lepmria eb11mea, one of the most common Lepmria species in 
South Korea, has heen found growing over bark of Pim1., dwsijlora and on soil 
over rocks between elevations of 115- 673 m. 

GEO(;RAPHIC.AI. n1STR11\UTION - Europe, North America, Australasia and 
Greenland (Saag d al. 2009); new to East Asia (South Korea). 

Seu:1>1•N> ExAMJNU> - South l\orc~: fru.llau~m Prov .. Bo,eong Co .. Ml. lll im. 
N31"4l"!?.7". El2?'00"S?.3". all. 22ll m. on bark. 01 Scpkmber 2005. lfor 0503?0 
(l\oLRI): Hwa~uo Co., M!. Baega, N35 ' ]0'32.4". El2?'08"23.", all. 320 m, on Pim,s 
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de11,iflor<l b.irk, 08 Octobe r 2005, L. lijkOS 050654 (KolRI): Sunchon, Sunchon 
Nationa l Uni,·ersil y, 1'34' 58'00.4", El27'28'32.9", ah . 115 m , 011 Pimu de11siflom barl:., 
08 Octob.:r 2005, L. lokOs 050676 (Koll(]); Ha,;:nam Co., Mt. Talmasan, N34 ' 22'52.7", 
El26°31'40.8", alt. 270 m, on Pim,s de11sijlora bark. 26 Jul)" 2005, Hur 050331 (KolRI) ; 
Kangwun Pro~ .. Mt S..-or~k, N3S 0 09'969", El28°27"83l", all . 673 m, on rock, 24 M~y 
2009.Y.)osh i& X.Y.Wang090835(KoWI). 

RF.MARKS - Lcpwria ,rcgled11, another alcdoriali.: add .:ontaining South 
Korean species, differs in having a hard, granular thallus with inconspicuous 
medulla and densely packed soredia, in contrast to the thallus of L eb,mre<1, 
which is soft with a distinct medulla and loosely packed soredia. 

7. Leprariu ja,kii Tonsbcrg,Sommcrfoltia 14: 200, 1992 

IJIA(;N O ST IC CIIARAC:TllRS - Thallus kprose, powdery, whitish green to 
greenish or bluish gray, usually diffuse, for ming thin to thkk ±.:ontinuous 
extensi\'e irregularly spreading patches, or sometimes form ing ±rounded 
colonies which eventually coalesce. Margins diffuse or rarely delimited. Lobes 
absent. Sorcdia abundant, dispersed or forming a thick continuous layer, very 
fine to coarse, 20- 40(- 130) µm in diam., commonly aggregated in ±round 
.:onsoredia 80-160 µm diam., projecting hrphae sometimes present, short. 
Medulla absent. Hypothallus present, sparse to continuous, white. For further 
descrip1ions see Tonsbcrg ( 1992), 13aycrov3 ct al. (2005) , Sla\'lkov.i-fi.aycrod & 
Orange (2006), and Elix (2009) . 

CHEMIST RY - Spot test reactions: thallus K- or T pale yellow, C-, KC- , P-. 
Secondary mctabolit.:."S: Atranorin, Zcorin and a fat ty add (j.ickini.Jrangifonnic 
acid). 

Eco1.0Gr - In South Korea, the species is found growing over bark at an 
altitudc ofSOOm. 

GEOGRAPIUCAL DISTRIBUTIO N - Europe, North America, Asia and Australia 
(Saag ct al. 2009); new to South Korea. 

SPEC IMES EXAMINED - S.OUlh Korea: Chungchongbuk Prov., Ml . Joryong. N3T 18':27.0", 
E128"03'32.0",• ll. SOOrn, unbark,10 Jul )'2008, HurOS0311(KuLRl) 

REM,\RKS - Lepmrifl jflckii may be confused with two other atranorin and 
zeorin containing South Korean species: r .. rnc.,ielfo and L lohata. f.cpmria 
rncsid/11 di!Tcrs in 1-Kking jackinic/r.ingiformic add and a mcilull.i and/or 
hypothallus, while L. lobata has relatively hard thallus with densely packed 
soredia and bigger (S 300 µm) consorc<lia. 

8. Lepraria leprolomopsis Diederich & SCrns., llibl. Lichcnol. 6-1 : 76, 199i 

D1AGNOST 1<.: <.: HAllACt'ERS - Thallus leprose. powdery to conony, yellowish 
green, fo rming 1hin to thick ±cont inuous extensive irregularly spreading 
patches, or somctillll"S forming ±rou.nded colonies which eventually coalesce. 
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Margin delimited. Lobes absent. Sorcdia abundant, medium sized, 75- 110 µm 
in di.mi. , .:ommunly ai;gregatcd in ±round .:u11soredia up tu 140-300 µm diam., 
projecting hyphac sometimes present. Medulla present, white. Hypothallus 
usually present, poorly developed, white. For further descriptions sec Aptroot 
etal.(1997). 

CHEMISTRY - Spot test r.-actions: thallus usually KT yellow, C-, KC-, P+ pale 
orange. Secondary metabolites: Atranorin and Stictic acid complex. 

EcOLOG\" -At the collection site (285 111), the species was found growing over 
non-calcareous soil. 

GEOGRAPIIICAI. DlSTRIJ\UTION - Australasia (Papua New Guinea) (Saag e1 al. 
2009); new to East Asia (South Korea). 

SP~CJMSS EXAMJ>lhl) - South Kow~: Chunwhongbul Prov., Mt. j()ryonj(, :\137"01"3).3" 
E l 211' 1J'S9.2".alt . 211Sm,on,oil.2110ctobcr2006. Hu r06l lll (Kol.Rl). 

REMARKS - Lepmri<1 leprolomopsis, which may be confused with L. lobijic,ms, 
another South Korean species containing atranorin and the stictic acid complex . 
can be diagnosed by its yellowish thallus, medium to coarse (75- 110 µm diam.) 
harder soredia with or without projecting hyphae, and lack ofzeorin. Leprnria 
lohificm1s differs in having greenish thallus, loosely packed fine 1o medium 
sized (20-60 µm diam.) soft soredia with long projecting hyphac, and zcorin. 

9. Lepraria le11ckertia 11 a (Zc,dda) L. Saag., l.id,enol"gis l 41 : 41, 2009 

DIAGNOSTIC CHA l\i\CTERS - lhallus lcprosc, cottony and powdery to granular, 
whitish gray to bluish gray, diffuse or weakly delimited, forming ± regular 
roselles or irregular patches, firmly attached to the substratum. Margins 
delimited but not forming true lobes, obscure suhlobes present. Sorcdia 
abundant, fine to coarse, up to 425 fllll in diam., not well separated from each 
other. Medulla prc:,ent. well developed. white. patches with exposed medulla 
present. Hypothallus absent. for further descriptions sec Zedda (2000). 

CHEMISTRY - Spot test reactions: thal\us K-. C-, KC-, P- . Secondarr 
metabolites: Usnic acid, Zeorin, lsousnic acid (traces), Triterpenes. 

Ecot.oG~· - Al the collection ( 1222 m). the species was found growing over 
bark. 

GEOGRAl'I\ICAL DJSTIUIJUTIUN - Widclr distributed throughout Central and 
South America, Australia, southern/southeastern Asia (Singapore, Indonesia, 
Sri Lanka), and southern Africa (Saag ct al. 2009, Elix 2009); new to South 
Korea. 

SrECIMES Ex11MINED - So uth Koro: Kangwon Prov.: Gi!dae bong. N37' 18"367" 

E1211' 56'766". ~h. 1222 m. on bark. 15 M~y 2009, Y. )">hi & X. Y. Wang 0910401 
(KoLl\l) 
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REMARKS - Othu closely similar usni..:: acid containing South Korean species 
wilh which L hwclutrlimw might be .:onfuscd arc L wriensis and L. ta/<1 
Distinctly lobed tha\lus margins with raised rims and presence of constipatic 
acid diagnose L. cori,msis, while the lack of medulla and presence of whitish 
hypothallus distinguishes L. lotxtfl. 

10. l.epraria /oba/a Elix & Kalb. M)'Cotaxon 9•1: 220, 2006 ["2005"] 

DrAGNOsrrc CHARACTERS - Thallus kprosc, granular, hluish gray, margin 
delimited, forming thin lo thick ±continuous extensive im:gularly spreading 
patches. Margins with sublobes 0.2-0.7 mm wide. Soredia sparse to abundant , 
dispersed or forming a thick continuous layer, fine to coarse, 20-60 µm in 
diam., aggregated in ±rounded consoredia up to 300 µm diam., projecting 
hyphae present, long, up 10 100 µm long. Medulla presen1, conspicuous, white. 
Hypolhallus absent. For further descriptions sec Elix (2006a). 

CnEMlSl'RY - Spot test reactions: thallus K-t yellow, C- , KC- , P-t pale yellow. 
Secondary metabolites: Atranorin, Zcorin and a fatty acid ( roccellic/angardi ani..:: 
acid). 

EcoLOG\' - At the colledion site (494 m), the spedes was found growing over 
bark. 

GEOGRAPHICAL DISTRIBUTION - Australia (Saag cl al. 2009); new to East Asia 
(South Korea). 

SPOC!MEN EXA1>11,:w - South Korea: Kang,.·on Prov.: Baekseok bong. N37'28'739" 
F.1211' 39'7(,0~ ah.49.l m,onh.ork, 16May2009, llur0904S6, 090462 (Kol.RI). 

REMAII.KS - The similar L pt,llidii, another South Korean kpraria containing 
atranorin and zeorin, can be differentiated from L lobata by its gray to black 
hypothallus and an unidentified fatty acid. Lepmrio /vbat.1 lacks a hypothallus 
andhasroccellic/angardianicfattyacid. 

ll. l.epraria/obificansNyl.,Flora56: 196, 1873 

D1AGNOsr1c CUARACTERS - Thallus kprose, co1tonyto rarely powdery, bluish 
gray lo greenish gr.1.y, margin diffuse lo rarely dclimil<.'<l, forming thin lo thick 
±continuous extensive irregularly spreading patches, or sometimes becoming 
partly deta.:hed from the thallus. Margins sometimes with delimited sublobes 
0.5-1.0 mm wide. Soredia abundant, dispersed or forming a thick continuous 
layer, fine to coarse, 20- 60 µm in diam., commonly aggregated in ±round 
consorcdia up lo 300 µm diam., projecting hyphae present, long, up to JOO µm 
long. Medulla present, conspicuous, white. Hypothallus rarely present, scarce, 
pale brown. For furthe r des.:riptions sec Laundon ( 1992) and Elix (2009). 

C1rnMISl'RY - Spot test reactions: thallus K-, C-, KC-, P-t pale orange. 
Secondary metabolites: Atranorin. Zeorin and Stictic acid complex. 
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Ecor.oG r - ,\1 the collection site (630 m), the species was found growing on 
soilovcrnon -calcar<.'ousrocks. 

GEOGRAl'IIICAL DISTRIBUTION - Cosmopolitan (Saag ct al. 2009); new to 
South Korea. 

SrEC!MEN Ex.,MJNW - South Korta: Kangwon Prov.: Ml. Hwangbyong, N37"44'4l.3" 
El28' 37'3l.O".all.630m, onooilu,wrocl>, 14July2008,H ur080352(KoLR1) 

REMARKS - Lepraria leprolomopsis and L. rnesioalba var. rnesioa/b(I arc the 
other atranorin and stidi.: acid rnmplex .:ontaining South Korean spedes. 
A yellowish thallus, harder, medium sized to coarse (75- 110 µm diam.) 
soredia with or without short projeding hyphae separates L. leprnlomop$is from 
L. lobific1ms, while the absence ofmedullary hyphae distinguishes L. caesioalba 
v-.i.r. c,1esioalba. 

12. U'praria 111embra11acea (Di.:ks.) Vain .• Ada Soc. Fauna Flora Fennica 49(2): 
265,1921 

DIAGNOSTIC CHARACTERS - Thallus crustose to squamulosc to subfoliose, 
lq1ruse, membranous, pale yellow 1:1r.iy to rcllow-while, consisting of powderr 
lobes, forming irregular rosettes. Margins delimited. Lobes present, well 
developed, up to 2 mm long and wide, with a raised rim. Soredia abundant, 
sometimes not well separated at margin, fine to coarse, 40- 65 µm in diam., 
commonly a~regat<.'d in ±round consorcdia up lo 130- 210 µm diam., 
projecting h}'phac sometimes present, short. Medulla present, conspicuous, 
while. Hyputhallus present, well developed, dark, sometimes white along 
margins. For further descriptions sec ],aundon (1989) and Elix (2009). 

Ctl.EMISTl!Y - Spot test react ions: thallus Kt- yellow, C- , KC- , Pt- reddish 
orange. Secondary mctaboli1cs: Pannaric acid, atranorin (in traces). 

EcOLOGY - At the collection site (770 m), the species was found growing over 
11011-cakarr.-ousro.::ks 

GEOGRAl'IIICAL DISTRIBUTION - Cosmopolitan (Saag ct al. 2009); new to 
South Korea. 

SrJx:lMEN EXAMJNW South Korea: Chongchung Prov.: Ml. Gycryong, N36"21'25.6", 
El27" 12'35.3", alt. 770 rn, unrock,23(xtuber2004. Hur041632(KoLR[). 

REMARKS - Lepraria dijfma and L. vouauxii arc the other dibenzofuran 
producing South Korean species with which L. membr.:mace,1 might be confused. 
However, L.membr1macea has pannaric acid as its major secondary compound 
separating it from L. dijfm11 with 4-oxypannaric acid 2-methylcster as the onlr 
major dibenzofuran and L. vo1uwxii with pannaric acid 6-mcthylester as the 
majordibenzofuran. 
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13. l..epraria m:glecta (Nyl.) ETich.scn , Flcchtentl"rn von Noniwcs1deutschland: 394, 

1957 

DIAGNOSTIC C l-1 ,\RA CTE RS - lhallus kprose, granular, whitish grny lo bluish 
gray to yellowish gray, margins diffuse or w;:akly delimited, rorming ±regular 
rosettes or irn-gular patd1es, firmly al\ached to the substratum. True lobes 
absent, obscure sublobes present. Soredia abundant, coarse, I 00- 130(- 200) µm 
in diam., commonly aggregated in ±round consoredia up to 200- 300 µm diam., 
projecting hyphae usually absent. Medulla sometimes present, inconspicuous. 
Hypothallus sometimes present, poorly dcvelop.:d, gray to brown. For fort her 
descriptions sec Laun don ( 1992) and Elix (2009). 

C ll EM ISTRY - Spot test reactions: thallus K T yellow, C - or T orange-red, KCT 

orange-red, PT lemon yellow or orange. Secondary metabolites: Alcdorialic 
acid and a fatty acid (roccellic/angardiani c acid). 

EcOLOG Y - Leprari11 11 eglect11, one of the most common Lepmri11 species in 
South Korea, has been found growing on bark and soil over rocks between 
elevations 0(300-706 m. 

GEOGRAJ'IUCAL L>ISTRIIJUTION - Widely distributed throughout Eurnpe, 
North and South 1\mcrica, Asia, Australasia, 1\ntarctica, Greenland (Saag ct al. 
2009); new to South Korea. 

SPECIMENS EXAM INED - So<l1h Koru: J00U a11a111 Prov.: Janghe,rng Co. , Mt Choo11gwan . 
N34"32'09.l" El26"S5"32.3". alt.150 m. on p;,,.,, d~miflara,07 <xtober 2005, L L6 kiis 
050651 (KoLRI) ; /eollanam Prov.: Mt. Cheongwan, NH" 32"33. l • E126 '55'16.7", all . 300 
m, on ba rk, 07 October 2005, Hor 050543 (KoLRI): kollan•m Prov.: Mt. Choo11gwan , 
N34"32"33. l" E\26"55"46.7~ alt. 300 m, on soi l o,u rock, 07 October 2005, Hur050545 
(KoLRI ); Kangwon Prov.: Dongba lam ,-..U<'y. N37'S 1 "692" E l28' 3 1 "522". all. 706 m , 011 
soilowr rock. 23 May 2009,Y. Joshi &X. Y. Wang090730-2(KoLRI). 

R EM,\RKS - Lepmria ebumea, another alectorialic acid containing South 
Korean species, differs in having a sort thallus with a disti nct medulla and 
loosely packed sorcJia. The lhallus of L. m:;;leda is hard and granular with an 
in.:onspi.:uous medulla and denscl>· packed sorcdia. 

14, Lepraria pallida Sipman. Hcrzogia 17: 33. 2004 

D1AGNOsnc c 11A J1.ACTERS - Thallus leprose, granular to partly membranous, 
whitish gr.ty lo bluish grny. forming ±regular rosctlt'S or irregular patches, 
loosely attached to the substratum. Margins usua lly delimi ted. 1.oh;:s present 
in places, usually well developed (0.5- 2.0 mm wide and long) with ±raised 
marginal rim. Soredia abundant, sometimes not well separated from each 
other, medium sized up to I 00 µm in diam,, projecting hyphae absent. Medulla 
present , white. Hypothallus present, tomcntose, gray to black. For fur ther 
dcscrip1ionssccSipman(2004). 
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CHEM ISTRY - Spot test reactions: 1hallus K-t- pale yellow, C-, KC-, I'- or 

pale yellow lo yellow-orange. Scwndary mctaboliles: Atranorin and Zcorin in 
majority, unidentified fatty acids (minor). 

EcOLOGr - Lepmrfo p11llid11, on,: uf th,: must common Lepmrio ~p,:cics in 
South Korea, has been fo und growing over both bark and non-calcareous rocks 
bdwecn ck-vations of 410-1265 m. 

GEOGRi\l'IUCi\ L DISTRIBUTION - South America and Africa (Saag ct al. 2009); 

new to East Asia (South Korea). 

SPECU.tL."<S ExAMIS~D South Korea, Jrollanam l'l'O\·.: N35 ' 19"09.7" El27" H"31.~·. alt. 

1265 111 , '-'" rocks. 15 N<.>,-c mbcr 2006. liur 060652 (K<.>LRI); Ky<.>ngrn,gnam Pre>\".; Ml 
Cheontac. N36' 09'2(,.6" El27 ' 36"22.7~a lt . S42 m. on rock. 03 November 2006. l lur 
061190 (KoLRI): Kyor,gsa ngna m Prov.: Mt. Worak. N3t>S2'5S.S" El2!\'06"35 .II". e lt. 990 
m. on ,;,;ii u,·cr rocb, 19 September 2004. Hur 041235 (f..:oLRI); Kyongs.ngnam Pr<.W.· 
Mt. Gar~. N35 ' 48 '1 l.9" E t28"08'35.o'. alt. SOO m. on soil m-cr rocks. 05 May 2006. I [ur 
060090 (KoLRI): Chungchoogbuk Prov.: Mt. Songr,i , N36"32"06.6~ Et27"50'42.5 ~ alt. 

41 0 rn,un Pinm bark , 21 April 2006. Hur0600039 (K<.>LRJ); Kan~"'-'" Pro-,•.; Mt. Se<.>ral:., 
N38"09'98 1" El28 ' 27'267".al1. 463 m, onsoil "'"'rrcds. 24 May 2(1()1j. Y. Josh i & X. Y. 
Wang O'JOIIJS (Kol.RI): Kangwon Prov.: Gitdae bong. '.'137" tll"367" F.1211 ' 56766~ alt. 

1222 m.011,oilo•-cr rock,, 15 May 2009, Y./oshi & X. Y. WangQ90.103 (KoLRI). 

R EMAII. KS - Lcprnrfo lobat<, is another atranorin, zeorin and fany acid 

containing South Korean species with which /,. pa/Iida is likely to be confused. 
La..:k ofhypothallusand presence of roccellic/angardianic acid separate L lob.ito 
from L. pallid(l, wh ich always has a gray to black hypothallus and unidentified 
fatty acids. 

15. Lcpraria texta K. KnudS<.:n . Elix & Lcndcmcr. Lkhcn Flora ofGrcatcr Sonoran 
DcscrtRcgionVol.3:387,2008 

DrAGNOSTIC C HA RACTEIIS - ' lhallus kprose, powdery, yellow green to greenish 
gray. forming thin to thick ±continuous extensive irregularly spreading patches, 
or someti mes forming ±rounded colonies. Margins not delimited. Lobes 
abscnl. Sorcdia abundant, dispe rsed or forming a thick continuous layer, nol 
wel l separated from each other, fine, up to 50 µm in diam., projecting hyphae 
present, short. Medulla absent. J lypothallus sometimes present, conspi..:uous, 
white. For further descriptions sec Knudsen & Elix (2008). 

C H EMI STRY - Spot test reactions: 1hallus K± yellow, C - , KC- , P - . Secondary 
mclabolilt'S: Usnic acid, Zcorin, Atrnnorin. 

EcOLOG \" - At the collection site ( 11 01\ m), the species was found growing 
ovcrnon-cakarcousrocks. 

GEO<:RAPlll<:AI . l)JST RIUU T ION - North America (Saag cl al. 2009); new to 
Asia(South Korea) . 
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Sr ocIMEN EXAMINED South Koreo: Kangwon Prov.: Galjeongok bong. N37"52"952" 
El28' 30'\61 ~ ah. 1104 m. on rod:s, 22 May 2009, Y. Joshi & X. Y. Wang 090583 
(KoLRI) 

REMARKS - Lepmrid tcxta might be confused with two other usnic acid 
containing South Korean spc.:ies, L. coriensis and L. /eu ckerl frm ,1. Distinctly 
lobed thallus margins with raised rims and presence of constipatic acid 
distinguish L. corfrnsis, and the presence of thick and cottony medulla 
characterises L. le11ckertimw. 

16. Leprarlll vommxii (Hu") R.C Harris, Bryolo11isl 90: 163, 1987 

Diii.GNOSTiC Cl!II.RII.CTERS - Thallus kprosc, cottony to powdery. yellowish 
gray, margins diffuse to weakly delimited, forming ±regular rosetks or irregular 
patches, firmly attached to the substratum. True lobes absent, obscure lobes 
present, without raised rims. Soredia abundant, coarse, up to 100 µmi n diam., 
aggregated in ±round consoredia up to 300 µm diam. Medulla present, thick, 
white, ofien exposed between soredia. J lypothallus present, brownish . for 
further descriptions sec Laun don ( 1989) and Tonsbcrg (2001). 

CHEMISTRY - Spot test reactions: thallus K+ faint yellow, C-, KC- , P-. 
Secondary metabolites: Pannaric acid 6-methylcster, Atranorin and Zcorin. 

Eco1.0Gr - At the collection site ( 1192 m), the species was found growing 
over soil on rocks. 

GEOGRAPHICAL I)[STRIBUTION - Cosmopolitan (Saag et al. 2009); new to 
South Korea. 

SPEC!M•N EXAMrnEI> - South Kort•a : Kangwon Prov., Dongb..lan, valle y. l\l7.S l '3S9", 
E12!1"30'974~ alt. J 192 m, on rocks.. 23 May 2009. Y. Joshi & X. Y. Wang 090672· 1 
(KoLRI) . 

REMARKS - Lepr11ria wma11xii is often confused with two other dibenzofuran 
producing South Korean species, L. diffusa and L membrmzaced. Leprar/11 
d!lfimi has 4-oxypannaric acid 2-methylester as only major dibenzofuran, 
while L membrrmacer1 differs in producing pannaric acid as major sub;,tance. 
l.eprarit1 vomwxii, on the other hand, contains large quantities of pannaric acid 
6-methylester. 

17. Lepraria xcrop/l ila T0nsberg, Lkhen Flora of Greater Sonoran Desert R~-gion 
\'ol.2:328,2004 

DIAGNOSTIC CHII. RII.CTE RS - Thallus crustose to squamulose to subfoliosc, 
membranous, pale yellow-gray to yellow-white, determinate, forming ±irregular 
patches. Mar~ns delimited, obscurely lobed, lobes up lo 2 mm long and wide, 
with ±raised rim. Sorcdia few or absent, numerous large granules simi lar to 
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isidia a rc present. Medu lla present, conspicuous, white. Hypothallus ahsent. 
1:orCurlhcrdcscriptionssccTm1sberg(2004) . 

CnP.MlSTRV - .Spo1 tcs1 reactions: 1hallus K-, C-, KC-, P-. .Secondary 

mclabuliks; Nurascum.ilic adJ (Chemotypc 2). ll is the rarest d1cmulypt: uf 

this species. 
'!he common chemotype of this species is Chemotype I, which contains 

pannaric acid 6 -mcthylester, rangifor mic and/or roccellic acid, atranorin, 

methyl porphyrilate , porphyrilic acid, pannaric acid, and an unknown 

dibcnzofuran (Tunsberg 2004, Elix & Tunsberg 2004). 

EcOLOGY - At the collection site (1 101 m), the species was found growing 
over non-cakarcous rocks. 

GEOGRAPIIICAL DISTRWUTION - Europe and North 1\merica (Saag et al. 
2009);newtoAsia(South Korea) . 

Snc1>1~NEu>11Nm - South Korea: Kang-,,."n PrO\·.: Galj,,:mgok l>o11g, 1'37"S2'AAO", 
El28' 26"849·. alt. JIOJ m. on roch. 22 May 2009. Y. foihi & X. Y. Wang 090637 
(KoLRI) 

RF.MARKS - .So far (,epmrfr1 xernpliifo is the only South Korean norascomatic 

a.:id .:ontaining species and thus easily separated from other Korean spe.:ies. 
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Symphaster ximeniae sp. nov.: 
a rare asterinaceous fungus from Brazil 
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Introduction 

Among the 16 gcncr.1 of Asteri1111ce11.: Hansf. r<:ccntly \ist,:d (Kirk<.'\ al. 2008), 
Symplu1.1ter Theiss. & Syd. Cfheissen & Sydow 1915: 2 17) has the smallest 
number of sped es. Jt comprises only two species: the type species S. ges11eriuce<Je 
(Henn.) Theiss. & Syd. (basionym Cocconia gcsneriaceae Henn.), and 
S. Meolatr1 (Doidge) Arx (basionym /sipi,wa areo!<Jto Doidge). The fi rs1 species 
was observed in Rio de Janeiro, Br..i.zil, by Hennings (1904: 9 1) on [caws ofan 
unknown Gc.1w:riaceae plant, and since then no other registe rs of specimens of 
this fungus have been made, indicating its rare .:ondition. The s~xond species 
was found on E11clca 11atale11sis A. DC. (Ebe11acc1w) in South Africa (Doidge 
1921:15). 

Many epiphytic fungi have been des.:ribed on leaves of Ximeuin amcrirn11a 
I.. (OlaC(1ccae), mainly Melio lalc., (ViCgas 196 1,Silva & Minier 1995, Mendes et 
al. 1998), bul no Symplwslcrspcdcs has been rcgislcrcd. Similarly, new AMeri11<1 
species have been recorded in recent years (Hosagoudar et al. 200\a; Hofmann 
& Piepenbring 2008; Song 2003; Song & Li 2002, 2004; Song ct al. 2003a,b, 
2001), but no new Sympllaster species. 

During the past fe w decades, MUiler & Arx (1962) and Arx & Miillcr ( 1975) 
added new information about Symplwsler and in this century Hosagoudar cl al. 
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(200lb) and Bczerra (2004) made new contributions. The family A.,1eri1rnceae 
has been well charaderizc<l by MUiler & Arx (1962), Lulre\l (1973), Arx & 
Millier (1975), Barr (1987), Hosagoudar et al. (200lb), and Bezerra (2004). 

As occurs with other biotrophic pathogens in Aslai1111C,me, Symplu1ster 
species are apparently host specific. In this case, not only morphological 
characters but also thl' host plant maybe useful to separate spl'cics. Considering 
the luw number uf recur<ls uf the genus, however, host specifidly should be 
confirmed. for Hofmann & Piepenbring (2008), induction of plant infection 
and DNA sequence data may help elucidate this question for this family. 

During a survey of Asterinace11e in a tropical forest in Brazil, a fungus 
with characteristics of Sympl111sta was found and is now described as a new 
species. 

Materials and methods 

Leaves of Ximenia americmw (local name: l.imiio; Ameixeira-do-Brasil) showing 
superficial black stromata of an asterinaceous fungus were collected in October 
2006 in the "Reserva Ecol6gica de Dois lrmaos': a remnant of Atlantic Rain 
forest, in the municipality of Recife, State of Pernambuco, Brazil. "The aspl'ct of 
the colonies un lhe lc-af was observed on a stereomicro;;cupe and Lhe adhL'Sive 
transparent tape method was used to visualize hyphae and hyphopodia. Free 
hand sections and squash mounts stained with lactophenol col\on blue were 
used to study the morphology of the fungus under the light microscope. The 
structures were measured in watu. An cxsic.::atum of the material was deposited 
in the mycological collection of URM Herbarium and Mycobank number for 
newspceieswa~ci1cd. 

Taxonomy 

Sy111p/1uslcr x imeniuc J.L. Bczcrra, Drechsler-Santos& fad. Pereira. sp. nov. 
~hcoBANKMB51JJ6o Fi,.;s. l - 7 

C«o,.foe <'}')1'1,yl/,.., wl t1mpl,ig,mf'<', ,l,,w,,.,,, di,pm>t•e v<'I omjl,.mr.,., 1- 4 mm dimn 
l-lypl>M fle.xuruae, br1m11e,,e, scpta/,,e, l,yphopodiatae, ra,no,ae, cdlr,li, 16- 20 X 5-6 [lm. 

Hyplwpod.ia,mice//i,/ari,,,l,ri,11"eaobo,,a1awlob/o,rga, rec1awlincurvara,a/1er,uua 
wlon-.o,irt1, intrgru, c<'llr.li,, 8- 13 x5.5 - 711m. 1-1,,,.,1oriue inlm<'pid<'l"mt1I<', hy"lit"'"· 
"lh:,rw1hecia a,l 60-200 ,,.,,, ,liam, amjlue11t~. mi,/ti/oci,1/ata, rolu11da wl irregularitcr, 
,1ellato dehisa111e, a,/ umre, ma,,:ine cre11ara; as,;i 38 52 x }3 32 i•m, octt>,port1e, 
glabou,<', bi1,mical,'<', ,,,.,;/j,.; /"""}'hywi,ie, m"wwe pw~litlle; usco>/){)"'" 21 - 25 ~ 

(6- )7- 10(- 14) I"''· ellipsoi<l<'tu, b,u,.11eae, biullu/m,,e, far tit a ro11<trict,u, ,.,l,m..Jia11e 
sepMe,parie11«glabri,e,·ellmiter espi11nce111i,. 

TYPE: BRAZIL: P~mambuco, Rec ifu, Reserva Ecol6gica de Dois lrmaos (08"00"39.l"S 
and 34°56'31'1.fl"W, 10m alt.) , 12.)1.2006, l~g. J_J _ fl~>.<!rra and F.R. l)r-cdi.,kr -Santo<, on 

living lc.awsof Ximeiti" ameri<a"~ (l lournr~. URM 79224) 

ETYMOLom·: d<oriwd from the hon g<"nu,Xime11ia. 
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Fu,,. 1- 7 . • ~ymp/1t>.<l~r xhnwi.,~. 1- 2. A leaf nf Xim~"j" ""'"';.,"'"' <howing epiphyl lou< rnl<>nie<. 
3. Young 8$COmala with hyphopodiatc hyphac (arrow$) ~- Vertical section of as.:oma. 5. Youni; 
bimnicatc ascus. 6. Ase us with matu reascospores. 7. Asoosporc with «'ptum below the m iddle. 

Soilehars:1 : 5mm;2 : lmn,: 3.4 :: .'ill1• in; 5 :: 201•in;6 : 10pm;7 : 51im. 

Colonies <lull black, amph igcnous, mostly epiphyllous, crustosc, subcircular to 
irregular, i~olate or confluent, scattered, l - 4 mm <liam. Mycelium superficial 
of flcxuous, brown, septate, hyphopo<liate, oppositely or unilaterally branched, 
tclcomorphic hyph.:ie 16- 20 x 5- 6 ~1m. Hyphopodia unicellular, brown 
concolorous with the hyphac, obovoid lo oblong or cylindrical, straight or 
curved, opposite or alternate, entire, 8- 13 x 5.5- 7 µm. Hausloria cor-Jlloid, 
hyalinc, intra-cpidcrmical. Ascomata dark hrown, round to irregular, scutatc , 
wnflucnt, 60-200 µm diam, forming stromatk multilocular crusts; upper wall, 
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opa']ue dark brown, 8-17 µm 1hick , formed of radiating rectangular cells, 
6- 12 x 3- 5 µm diam, opening by slellalc dehiscence. Basal wall, 10- 17 µ111 
thick, formed by hyaline, thin walled hyphal cells. Paraphysoids numerous, in 
gelatinous mass, hyaline, filiform,septate,2 - 3 µm diam. Asci 8-spored,globose 
to subglobose, sessile, thick walled, bitunicate, not bluing in Melzer's reagent, 
38-52 x 23-32 pm. Ascospores I-septate below the middle, constricted in the 
septum, oblong, wilh rotund ends, brown at malurily,smooth lo slightly rough, 
21 - 25 x (6- )7- 10(- 14) µm, with a larger apical cell. 

Non:s: Symplwster xim,mim: differs from S. gemerfr,ceae and S. areul<,ta 

by possessing globosc to subglobose asd and smaller ascosporcs, whi.:h arc 
septate below the middle. Symph,1ster <1reo/at ,1 and S. ges11eri,ia,w differ from 
each other in ascosporc size and type of hyphopodia. Authentic material of 
S. areoh1ta (URM 2306\ = PRE 22362) was examined, but no ascoma was seen. 
Each of the three Symp/,a,;/er species o.:curs on a different host family. 
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At»tra<:1 - Cl,lopilr.sbys.,i~oid<'.< is descr ibeda, a newspecicsfoundin a hot hou se 

in llotaniS<:her Gm1en Jena, in Jena , Germany. ofunknown. prusibly tropical origin. In 
lh i, , 1udy, il is ,l~,cri l,....,1, illust r~t,~1 arid distir,gui,tw,1 from utlwr pl~urul uid Oirol'ilu, 
specieswithrhodocyboidspor...,,particularly fromolhermembersof(/1 1,o;/ocy~)sect. 
Q,zo,dopode< 

Key wmJ,; - E11tolom,z/a,;£tz~. phyk,gcny, tarono my 

Introduction 

Gmindcr (2005) described a remarkable pleurotoid species with rhodocyboid 
spores from a hothouse in the botanical garden in Jena, Germany. It was 
provisionally called "Rlwdocybe byssisedoidel' because of its resemblam:e to 
fa rtoloma byssiscd11m (Pers.) Donk. In a recent molecular phylogenet ic stud}' 
of the l :'11to/om<1f<1,;eae (where this new spedcs was in..:luded as "R/wdocybe 
sp.~), it has been shown that Clitopilu., is nested within Rltodo,;ybe. As a result, 
both genera were merged into Clilvpilus scnsu Jato (Co-David cl al. 2009). In 
thi~ study, we formallr describe the new spc.:ics, Clitopilm hyssisedoide., and 
compare it to thcotherplcurotoidtaxa. 

Material and methods 

' lhc morphology was studied on dried material with standard methods, using 
sections mounted in either ammonia 5% or Congo red and a Lei ca DM I 000 
microscope. Microscopic struc tures were drawn with help of a drawing tube. 



226 ..• Noordc loos,Co-0..vid &Gmindcr 

Taxonomic description 

Cfitopilm byssiscdoidcs Gmindcr, Noordcl. & Co-David, sp. nov. 
FJG. l,Purn l 

lla.<idio,;:arpi,,p/eumt.-.id,aad21lmm lalac:i1u::re.<ee11tiai1r<:arnateliygmp/1a ,.,:aglahm, 
lamdlac modicc dista,./es c:rem,., c:itren:acocl,,a,amlcs. ,porae 5.5 7 pm lor,gac 4- 4.5 pm 
lataepro<111/,iata>'l'l/e.,;,...,,a,~11/a,.,,,lmemli1~r>'i<11, P"''"locy,tidiafib11lai!q11ed"'""'· 
l,ig,wpu1,.,,,ce.,tei.,,,//ac:umPl,a/a<1u,p.,id,,sp.i"c:aldariiilmpic,,. 

f-loto1Y1•us., G1'7'mania, je"a, 27.IV.2UO-I, A. Gmit1,ler (LJ, ;s,xypus in h~rb,mo Gmmd~r 
,ub11umero20040050. 

M AC ROCHhR ACTERS - Basidiocarps pleurotoid. dorsally attached to its 
substratum with distinct rhiwmorphs. Pileus up to 2U mm broad, conchatc/ 
shell-shaped with undulali ng in vulule margin, grayish incarnate, hygruphanuus, 
translucentl}' striate, glabrous. Lamellae moderately dis tant, rather distant 
creamy-grey turning dark ochre with age. Stipe lacking. Context very thin, 
watery grayish cream. 

MlC ROCI-JAR ,1,CTERS - Spores 5.5- 7 x 4- 4.5 µm, Q : 1.3.5- 1.55- 1.65, elliptical 
to pip-shaped, slightly thick-walled, pustulate, in profile ll"eakly angular under 
a light microscope, strongly cyanophilous. Basidia 15-32 x 5-9 µm, 4- sporcd. 
Lm1clla edge fertile, cysliJia absent, pseuJucystiJia absent. Pilcipellis a 
compact cutis o( narrow (2-6 µm wide), cylindrical hyphae, gradually passing 
into pilei trama with incrustcd pigment. Pileitrama regular, made up of 4- 12 
µm wide. cylindrical hyphae. Clamp-connections absent. 

I IA BJT,1,T - On decayed wood in pol with Phalnenopsis (Orchidaceae) in a 
tropical hothouse. 

F1G. 1. Clitopilu, lryssi,e,/oide,. Spore,;, basidia, and pileipcll is (holoty~). Ba r - 10 !lnl 
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l'LATB 1.Clitopil"'/;ys,i,..dojdes.lfabi1(00lotypc).l'holoA. Gminder 

COMMENTS - Clitopilris byssisedoides is remarkable because there arc only a 
few plcuro1oid species of Clitopilus with rhodocyboid spores that have been 
described, and most oCthem arc only known from their type locality. 
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This new species fits well in (Rlwdocyhe) section Clmidopade.< Singe r ex T.J. 
Baroni (Baroni 1981 ), the section containing speck s with stipe either absent or 
laterally pla.:ed and wi1h pseudo.:ystidia wi1h hrightlr .:olorcd .:onten1 absenL 

Since it is like\)' of tropical origin, C. byssisedoides is compared with all known 
pleurotoid, rhodocyboid-spored Clitopilr1s species. It can be distinguished as 
fo llows: C/ilopil11,c/1mdopm(Singerex T.J. Baroni) NoorJel. & Co-David, known 
from Argentina, has a yellowish brown, cracked- rimosc pilcus, well-developed 
eccentric stipc, anJ short, globose to subglobosc spores (Baroni 1981 ). C/itopilm 
pler1roge1ws (Pegler) Noordel. & Co-David from Tam.ania is described with an 
ash grey pilcus, and short, globose spores (Pegler 1977). Clitupilm r/1izugem,, 
(T. J. Baroni & E. Horak) Noordel. & Co-David from the USA differs by its pale 
argillaceous to pale brownish-orange, fi brillosc, estriatc pilcus, well-developed, 
central to eccentric stipe, and well-developed cheilocystidia (Baroni & Horak 
1994). C/ilopi/us pcwrii Cl'. ). Baroni, et al.) Noordel. & Co-David from India, 
differs by its much darker colour, tomentose pilcus, and small subglobosc 
spores (Moncalvo ct al. 2004). Uitopilus crystallimn ('I:J. Baroni) Noordel. & 

Co-David from Venezuela is a white, dimidiate species with densely tomentose 
pileal surfa.:e (Baroni & Horak 1994). Two spe.:ies described by Hora k also 
differ considerably from our species and cannot be conspecifi,: C/itopilus 
a/bo, ·elutinus (G. Stev.) Noordel. & Co-David from New Zealand has whitish 
fruitbodies and a well developed lateral stipe (Horak 2008), and C. laternlipes 
(E. I lorak) Noordel. & Co-David from Papua New Gui nea shares the pale 
brown, striate pilcus wilh C. by,;siseduides but has a short, latera l slipc and 
ovoid 10 subglobosc spores (Horak 1979). Clitopilm balearicm (Cour tec. & 

Siquier) Noordel. & Co-David, the only previously reported European species 
with conchatc hasidio.:arps, diffe rs no1 onlr in having purely white pilcus, but 
also by the pr.:.-scn,c of pseudo,yslidia which pla,cs it in another (Rlwdocybe) 
section, Crepidotoide!i Singer ex T.J. Barnni (Courtecuisse & Siquier 1997). 

Ongoing phrlogcnctic studies within the Rhodocybc-Clitopilus d aJe 
confirms tha t C. byssi.<edoide.1 belong.~ to the subdade wi th a mixture of other 
specii;s from sections Rlwdocy/1~ , Dernrre11/es and R11Ji.ibri11111t«1. 1hc results of 
these studies will be published in due .:ourse. 
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Al,slra,;\ - An au-uu nli>gin,nuf,0111c newa11Ji nlerc, li ng&irolomu,pe.cic .. co llc,;tcJ 
in the l'r imorsJ..1' '10,rtilory of the Russi• 11 far loast. Six spe..ie, (&,toloma roge"ei, 
E.Wro..,11<e,E.pal/idc,c,,rp11m,E.a,1gus1i,perm1<,n,E.pallidofiavi,m,E.,.,bcae<ie{!u,n) 
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Key worJs E11toi""'al<><ea~, new spccics, ~drovaya P.>d Kalu r~ Rcscn·~ 

Introduction 

far toloma is the second largest genus of Agaricales. It is monophy\e tic (Co-Dal'id 
ct al. 2009) and highly variable in morphological characters. It is estimated to 
contain more than 1500 species and is fo und worldwide, from arct ic to tropical 
habitats (Largent 1977, 1994, Romagnesi & Gilles 1979, Horak 1980, 2008, 
Noordeloos 1981, 1992, 2001, Manimohan ct al. 2006, Gates & Noordeloos 
2007, Noordeloos & Jlausknecht 2007, Noordeloos & Gates 2009). J!owever, 
large areas are still under-explored, particularly in Afri ca, South America, 
lndia, andS.E. Asia. 

The present paper gil'es an account of some new and interesting species 
collected by the second author in the l'rimorsky 'lcrritory, Russian hir East. 
Vassiljcva (1973), who provided the most complete data on E11tolomt1 in this 
Territory, supplied descr iptions and partly illustr.i.ted 34 species. Additional 
information can be fo und in the checklists of Nature Reserves of the Russian for 
East and other papers (Azbukina & Kharkcvich 1984, Egorova 2002, Vassi ljeva 
& Bezdeleva 2006, Morozova 2007). The full list of literature devoted to the 
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mycobio1a of this territory can he found in Bulakh (2005). In tota l, 52 species 
of Entoloma arc known up lo the present day for the Russian Far East. 

The Kedro\'aya Pad Nature Reserve is located at the southern tip of the 
l' rimorsky Territory in the spurs of the Eastern-Manchurian Mountains that 
extend eastward into Russia from China and North Korea. [ts name originates 
from the Kcdruvaya River, whid1 llowsthruugh it.111e resnveliesin lhe monsoon 
climate zone, and the warm, humid air masses from the Philippines combined 
with the mountainous relief play a significant role in creating a microdimate 
within the reserve. The vegetation of the Nature Reserve unites clements of the 
taiga and subtropical forests, but a southern flora predominates. Coniferous­
broad\caved forests represent the native vegetation type. which today covers 
just over ten percent of lhc reserve's total area. Dominated by Manchurian 
firs (t\bies /1olopl1y/U1 Maxim.), these fo rests also incorporate warmth-loving 
tret!S such as Q111m:11s mo11golirn Fisch. ex Turc.-:., Tilfo 11mur1msi,; Rupr., 
1: ma11d,lmrirn llupr. & Maxim., and Fraxi11m r/1y11clw/>liylla Hance. Forests 
of Quercm mo11goliw occupy nearly half of the territory and r;:presenl mostly 
secondary vegetation together wi1h Acer mono Maxim., Rl'l11fo dalmrica Pall., 
B. /urea Michx., Tilia amure,rsis, T mm1dslrurica. and Ulm11s laci11iara Mayr. 
The valleys arc occupied by Aluus liirs11ft1 Turcz., Clwsenia arburifoli11 (Pall. ) 
A.K. Skvortsov, Fraxim1s rliynclwphyl/a, Pop11/us mru:imowiczii Henry, St1/ix 
sc!1weri11ii E.L. Wolf, S. gracilistyla Miq., Ulm us lflciniata , and U. japonica (Sarg. 
ex Rehder.) Sarg. (Vasilyev et al. 1981). As can be expected from the geographic 
position of this area, the E11 roloma flora appears to he Euras ian in character, 
withwestcrnandcastern elcments. 

Materials and methods 

lhe specimens were collected, documented and preserved using s1andard 
mdhods. Macroscopk desuiplions are based on the study of the fresh material 
as well as on analysis of the photos. The dried material was examined using 
standard microscopic techniques. Spores, basid.ia and cystidia were observed 
in squash preparations of small parts of the lamellae in 5% KOH or I %Congo 
Red in concentrated Nl-f.O H. ·The pileipellis was examined in a preparation 
of the radial section of the pilcus in 5% KOH. Microscopic measurements 
and dra1,ing-~ were made with Micmcd 2- 2 and Axiolmagcr A 1 microscopes. 
ttasidi ospore dimensions arc based on observing 20 spores, cystidia and basidia 
dimensions on observing at least 10 structures per collection. Spore length 
to width ratios arc reported as Q. ·The collected material is deposited in the 
National Herbarium of the Ncthcrlands (L) and in the Mycological Herbarium 
oft he Komarov Botanical Institute (LE). 
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PLnEl.l.Enlo!omae,,g""ri (hololypt•).2.E.kr,lw,..,,,i,.,(holotypr).3 .£.pal/i,loc.,,/'""'(holol ypt'). 
•I. Ii. ,mg,.,,;,pcrmr,m (holotypc). S. E. ,,.hcacsicll11m (holotypc) . 6. E. roscoflav11m (hololypc), 
7. E. caesieilum (LE 253780). 8. E. p,,ra,criallr,m (LE 253788). 9. E. gr,mcmue (LE 2537&1) 
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Taxonomy 

I. New taxa 

I , Entoloma eugenei Noordcl. & 0. V. Morozova, sp. nov f1G.1,Pu,rn1.1 

PnEus 1 J- 45 mm latus, ,.,,n,;g/obasu<demum ro.,wxu,, pla,w.ca,rv~xus, margfoe i,woluw, 
lu11«/ !1nw1,/11m,.,, l,m,./ i,am/uu .. re ,rrialm, lulu vdr11i,111>, j11wn/11/~ C)I<"''"" demrim 
margf.., ·o' rca. LAMliLLA 1uhmo"""'<'i1al , alba~ Mm«m '"""" ac· «mro!e 
SnPM30-80x4-8mm,dav,uuswlcy/i,«lrac£u<ba<ii,,crass,au,,"!"""'"/j"'""'·Piloo 
w 11mlu,, «J>iU viult,u<J, b,ui ,,)bu/umenlo,u. Cuo ,,/birlu. OoOJ< J~mlrim <lCU. SAPOR 
11111/us. S!'ORAH 10.0- 12.5 x6.0- 8.Uµm.Q • 1.3- 1. 7. 5- ? a,,gulatae.BASJDJA.34- 44 x 

9-121,mre1rt1<porigerafibula1a.Ac1,;s/amdlarum<1erilis. C,rnnocYSTIDJA.28.5-37.5 
x6.5-15.511m,cylim/r,,.-eu ,..,//eviruh.i;rnifutmi". PJLEJPELUS 1,id1<Hfom,.dane.,1i, 
lermi,ra/il,us ')()- 200 x 12- 20f'm pigmc11to a.en.loo ;.,1raal/u{ari. Frnuu11abu11da11r«5. 
G ANULA.[UC TIA' '"" H BIT.,Ta !ur-ram -, ·1,,,.J ,odosa!,r,m'fu. 

llownPu>: RUSSIA; Primoroky T~rritory, K~Jro\-'lly~ P~d N~lure R,,...,,.-.,, lh~ righl 
b.ankofthe Kedrov~ya lliver.43"0S'Sl" N. l31°3J"H" E. 24 Aug.2005,l<'g. E. l'opo>', LE 
253771 

ErrnoLOG\': thisspe.:ie~is nameJ in honor of Dr Eugene l'opovforhis~uppor!. 

MACROCIIARACTERS - Pll.EUS 13-15 mm broad, hemispherical expanding 
to piano-convex with incurved margin, not hygrophanous, not transluccntlr 
striate, entirelrvelvety when young, becomingglabrous at the margin, uniformly 
deep blue (Indian hlue) at first, then with violc1 tinge at margin, dry. I.AMF.1.1.AF. 
aJnale-emarginalc with Je.;urrcnt tooth, pure while in youth bewming pink, 
with irregular concolorous edge. STIPE 30-80 x 1-8 mm, davate or cylindrical 
with swollen base (to 15 mm), concolourous with the pileus or slightlr paler, 
entirely squamulose with concolorous squamules, base with white tomentum. 
1'1.R~H white, dark blue heneath the surfoce. SMELi. slightly spicy. TASTE mild. 

MJCI\OCHARACJ'ERS - SPORES \0.0-12.5 X 6.0-8.0 µm, Q "' 1.3-l.7, 
he1crodiame1rical, with 5-7 angles in side view. BASHlTA 34 -44 x 9-12 flm, 
clavak, clampl,J.. LAMELLAE cJ.gc sterile. C!iEILOCYSTIDIA 28.5-37.5 x 6.5-

15.5 !Jill, cylindrical, narrowly lagcni for m or irregularly shaped, colourless. 
I lYMENOPHORAL TRAMA regular, made up of cylindrical to inflakd elcm<'nls, 
I0-20 µm wide. Brilliant granules absent. P1LEll'ELLJS a trichoderm of 
cylindrical hyphae wi1h knninal elcmen1s 90-200 x 12-20 !Jffi. Pigment blue, 
intracellular. CLAMP CONNECTIONS abundant in pikipcllis. 

HAJJJTAT - On soil in the flood plain forest. 

CuMMHNTS - E1110/oma eugeuei is a striking blue species in section Lepto11fo, 

characterized by the trichodermal pilcipcllis with clamp connections. It is close 
to the European E. Jfrhroum (Pers.) P. Kumm. and E. tja/li11giorum NoordeL 
and the North American E. cy1me11m (Peck) Sacc., from which it differs in 
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Flu. I. E1110/o,n~ mis~"~;. B~sitlirnu (• ), s1>or~; (b) , dwilocy•titlia (c), an<l pil~ipd li, (d) 

All figs from holotype. !Jar '" JO ~m. 

the deep blue colour, strongly cont rasting while lamdlae, and shape of the 
spores and chcilocystidia. f;11tolom11 egregi11m E. Horak from New Guinea is 
ma..:roscopi.:ally similar but differs with respect to spore shape, cheilocystidia 
and pileipellis structure. Entoloma pmrnk11/us (Berk.) Sacc. from Australia is 
similarly colored but produces smaller spores and different pilcipellis pigments 
(Berkeley 1859). 
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2. Entoloma kedrove11se Noordd. & O.V. Mommva, sr. nov. f'IG.2, l'LATF. 1. 2 

l'neus 15- 30 mm la/us, amicus vd ,emiglobo,u, dcmum ro11~us, pla110·ro"wxu,, 
l,aud 1,ygroplumu,, p,,11/isper tramlr,ce"/e <ll'im,.s, ob,;.un,griseobnm,o,u,,juwwtuu 

'""''""',,." ,r.,,,,,,,., u,atro1 .. am11 ,QSIJ, """ g" , .. f '1il! ·1m0>0. LAMliCLA ,, !'"'' 
ema,,:i,ialac, p,wlo dmtc decu=11te<, alba,,; demu,n rosae acic ro,,co!or. .'inns 70-90 x 

2.5- •lmm, cy/i,.Jrouusvdro,,v,re..,us, griseocaer,,/eus,/o,1gi1udina/iterfibri/lo,:us,apiu 
.,,.,,.,,,.,/j,rnm, ha,i ,./ho1om1111t0>0. CA1ws"/'<7fide,m,coloro.lore "'/''-"'''!"'" indi,liuctis. 
S..oue8.0-II.2 x 6.0-7.51,m, (j - 1.3-1.6, 5-6augulatM. IJAsrnu 21.5-37.0 x 

12-13.5 r,m utrasporigera efihula ra. A ems lamellarum heterog~,oea, c/u,ilocystidia 18-27 
>< 5-9 1,m, cyliudmcllU. d,,w,ta ve/ form ,w irnq.:ul'1ri>. P1uw~LL1' rntis lri<:hV<lermu 
tramicut. arnlro tri<:Jmdcn"" vel l,y11u,11jderma elemc11tis termi,,,,/il,u, i,ifla!i.< 25-80 

~ 7- 19 i•m p,gme11togriseobnm1•,o i11rraallulari;fil,11/a.cdesw,1. GitAXULt iuccNTU 

"""'"la11litl.H.tBll:.t'fadtem1mi11silimfr01,dosal,umidu. 

Hor.on1•c1s: RUSSI A; l'ri11,orsl7·Territory, Kedro,·aya Pad Kat.,reRe.,t'r>"<',the righ1 
Nmk of the Kcdro"ara Riwr. 43°05"5t,• N. 13 1°33'21 • E. 17 Aug. 2005 . leg. 0. Moro;;.:,,.·a , 
LE253772. 

MACROCHARACTERS - Pll.EUS 15- 30 mm broad, conical to hemispherical, 
then convex to piano -convex, with minute poin1ed umbo, never distinctly 
umbilical<.', not hn;rophanous, slightly tr.i.nsluccntly striate at margin only, dark 
grey-brown, tomentose when young, breaking up into rather coarse squamulcs 
at centre, with smaller, rather regularly distributed squamules tow,1rd,; margin, 
on paler brown background, sometimes wi th a slight purple tinge. LAM ELLAE 
adnate-emarginate with small decur rcnt tooth, whitish then pink with 
concolouro us edge. Sn PE 70- 90 x 2.5-1 mm, cylindrical or compressed with 
longitudinal groove, mouse gray or, sometime~ with purplish tinge, minutely 
squarnulose in the upper half grayish blue, longitudinally ftbrill osc in the lower 
part, base with white tomentum. CoNTl:XT concolorous with the surface, 
whitish in the inner part. OoouR indistinct. TASTE indist inc1. 

MJCI\OCHAI\ACl'U(S - S1•ottES 8.0- 1 l.2 x 6.0-7.5 µm, Q= i.3- l.6, 
he1erodiame1rical, wi1h 5- 6 angles in side view. BASTnlA 2 1.5- 37.0 x 12-13.5 
µm, clavale, clamps not seen. LAMELLAE edge heterogeneous. CtlEILOCYSTIDIA 
18-27 x 5-9 µm, cylindrical to clavate o r irregularly shaped, septate, colourless. 
llrilliant granules abundant in hymcnophoral- and piki-trama. l' JLEIPEI.I.IS 
cutis with transition to a trichoderm, in central part more like a trichoderm 
or hymeniderm of inflated terminal elements, 25-80 x 7-1 9 µ m. Pigmen1 dark 
grey-brown, inlracellular. CLAMP CONNECTIONS absent. 

HABITAT - On soil in 1hc fl ood plain forc.~1. 

COMMENTs-E11tolom11kedronmsei5distinguishcdbythcdarkgreysquamulose 
pilcus and tloccose, blue-grey stipc. It keys out in series A,t11thmm of section 
Cymmlu (Noor<lcluos l 992). E11/uJum11 cuaul<!Ojluu;ulurnm Noor<ld. has a deep 



E .. roloma <pp. ll<l\'. {Primor.k~ 'lt'rrilory, Rus,io) .. 237 

Fm. 2. Eutoloma k,,dravc,is,,. Spol'<'s (a), basid iwn (b) , dieilocysiidia (~). and pileipdlis (d) . 

Allf,g,fromholotype.llar = lOflm. 

reddish brown pilcus and a completely sterile lamella edge, often with brown 
intracellular pigment. E1110/um11 mo11geu1ii (Fr.) Hesler has a mure violaceuus­
grey pileus and stipe, a more regularly tomentose-squamulose pileus, and a 
completely sterile lamclla edge. In Largent ( 1977) this species keys out in series 
P1ll11docybe, close to Leptoniii gracilipes Peck, which, howe\'er, differs among 
other thing.~ hy having a polished, glahrous stipe. None o(the Asian species in 
Horak(I980)fitswilh ourspedes. 
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3. Entoloma pallidocarpum Noordcl. & O. V. Morn,.ova, .sr. n ov. FrG. 3, l'LATF. 1.3 

l'nEus8lJ- l]Omm!a1u,.pla11o·ro,1w:.,·u<,c,m/roappla11a/omargiller-edo,hygrop/,am,., 
paulisper1ra,..,i..,,.,.u,1riarus.pallideh,w111eolu,,insfrwstrii,radialihuspall!!<a11<, 
gfoh<r, ,,,,/;,uim rng11/0>11,. LAM>UA~ ro,ifer1,,.., a,ln<'l<J·~m"rgin111,,.., a,/ /0 mm l111e, 
alhat:demumro5'Uacie dwticulataco,irolor. STIPES J.I0-160x 17-lOmm, cyliudraa:u,, 

firmus, a/bus, i"nau !ougitw!i,,a/iterfibril/c,,;u, basi albotommuna. CARO alboodor~ 
><•f>Om111elevitnfiirin,Keis,lem"m m<ris. Sl'OK.H; 7.0-9.1 x 6.0-7.51,m, Q = 1.0-1.3, 
6- 7 augulatM. llAsmu 37-5./ x 9-H µm. Wrasporig,erafih,Jata. Acrns lamdlarum 
/u,teroge11ea. Cm :nocYsrrnu 15- 50 x 3-JO µm. cy/i,.Jraua ,·elfarma~ irreg11/aris. 
Pnh·,,,~u,. rntis e 1,yphis 1- 4 !'"' /,,1is J>ixme11to inlmcdlu/,iri vd i"cm,la/o for mm11; 
fi/,,,!aealnm,la,m,.,.l/,1nrrATll<llaramiu .<ilvafror,,lo.<a. 

HowTYl'U5' RUSSI,\ : PrimorskyTcrritory. Kcdrovaya Pad Na1ur~ Rcscr\'C, vicini ties of 
the Second Zol(l(oystream,43°0i:\'37" N. 13 1°31 "3 !" E. 20 Aug. 2005, /es.. 0. Moroco,,a , 
/,fi l53Tl3. 

EHMOLOG1·:pallid,., ., pak c,,rpr,m • fruit (body) , reforringtothcpalebas1diomcs. 

MACROCHARACTERS - PJLEUS 80-130 mm broad, piano-convex with 

applanatc centre and straight margin, hrgrophanous, slightly translucentl}' 
slriale al m.irgin, p.ile brownish, pallescent un drying in r.idial streaks, glabrous, 
radially rugulose. I.AMEI.LAE crowded, adnate- emarginate, to 10 mm hroad, 
whit<.' lh<.'n pinkish with irr<.'g ular cunculoruus edge. SnPE 110-1 60 x 17-20 

mm, cylindrical, white, innately longitudinally fihrill ose, glahrous, hase with 
whit<.' tomcnlum. FLESH white. OuouR farinaceous then reminiscml of hazd 

nuts.Ti\HEmild. 

MJCI\OCHi\l\ACl'UtS - SJ'OltES 7.0-9.2 X 6.0-7.5 µm, Q = 1.0- 1.3, 

subisodiametrkal, with 6-7 angles in side view. llAStDIA 37- 54 x 1/-11 µm, 
narrowly clavate, clamped. LAMtLL,\E edge heterogeneous. CHEILOCYS'fll>IA 

15-50 x 3-10 µm, cylindrical or irrt.'"gularly shapt.'"d, .:olourkss. l'lLlilPEU.IS a 
cut is of 2-1 µm wide, cylindrical sometimes slightly ascending hyphae. Pigment 
intracellular, in some hyphae of subpellis slightly incrusting. l lYM ENOPHORAL­

AND PILEI-TRAMA regular, made up of short. inflated clements, 10 - 120 x 5-10 
µm. CLAMPS numerous in the pikipellis. 

liADIT,'iT - On soil in broad-leaved forest (Quercm mo11go/ica, "Filia mmiremis , 
Acerspp.,A/11mspp.). 

COMM ENTS - Within the group of tricholomatoi<l species of subgenus 

Rlwdopolia, only a few species have well -developed chei locystidia. Entoloma 
noordeloosii Hauskn. , known from Central Europe, has larger spores and lacks 

incrusting pigment. Eirroloma im1sirat11m Noordel. et al., another widespread 
European species, differs by smaller basidiomes with sordid brown colour, 
larger spores, and more intensely incrustcd hyphae in the uppermost layer of 
the pileus. E,uoloma ko/lioi Noor<leL is a much darker species with fil ifo rm 
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Fm. 3. Etrto/om.,pallidoci'rp11m.B1uidium(a).~pores(b) . chei locystidia (c).andpi lc,pclhs(d) 
Allflg;fromholo1ype.Bar - 1o~m. 

cheilocystidia (Noordcloos 2004). No similar species rnuld be found in J lorak 
(1980). 

4. Entoloma a11suslisper11111111 Noordcl. & O.V. Morowva, sp. nov. 
MYcoBA"K;t;68o F1G.4,PLATEl.4 

Pnsus 15- 20 mm fotus, u,ni,:lobasw demum p1.,110-co11~,., ~e .. tro depr=a. p,,11/0 

1,n'"/'!'"""·'· p,,uli.</"" 11 .. m!i,u me .,1tiufi,s, ul"r""""'• 1~•/lid~ !""'"'"'~"" mmxi,., 
pallidior a11lro ob«:«.-ior minute "l"'"""/o,o. LAMEUAH ad .. ato·emargi.,arae, a{bae 
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Fm.1.E .. 10!omaa11gll<lisperm11m. B3sid ium(a).spores(b),a11d cheiloc)"•lid ia (c). 
All ftl(sfrom holo tn><'. llar ,, J011m. 

J mumm<ue«c· cu,,ro/S ·v,u60-80xl.5mm,yl",Mlrucei,sw/w J>r<Al<,J<'·=•,;, 
politu:<, i-,.., alboto,,...11t<>«1 . CARO ,upufic~ rouco!orodor~ saporeque iuJi,tin,;/,s. SPORAI! 
9.0-13.0x5.5- 7.61,m,Q-J.3-1.8(1.l),6- 8,wg"larae. B,\Sm u11- 32x 11.8- 13.SJm• 
ldf«>/"-"i!I""' ~fih,,/,,1a. Ac,~·s l«mellarum hl<T<Jj(e" eu . Ornnocr,.,.,Du 12- 40 x 7-15 
/"~, cyli11draua ffl clava/a i11urdum <epiala. l'nl!JPF.LLIS cr,ti, trn:lwdcrma tra11.<ie11t, 
e-lerne111i,1erminalihu,cyli11draui,,·elcla..-ati,30-70x9- 19 !""Pismmtoi"tracellulari; 
fib11/ae,/esr,1JI. GBANULA LUC!iNTlA adm .. r. HAB11,.1·ad /erram fo ,ilva fmtJJc,,;a 

llor.OTYl'U5: RUSSIA; Pri morskyTc-rritory, Kedrovaya Pad Natu re Resen'f:, ,·ici 11itic,of 
thcSecondZol ()(oystream,13°06'37"N,J3 l03 J"3J " E,20A ug.2005,leg.O.Moro;;o,.·a, 
LE2537N. 

f.TYM0 1.0<w:a11su>l"' "' ""'m"', reforring to thenarrowspore, 

MAc1toCHARACl'E1ts - P1u:us 15- 20 mm broad, hemispherical when young, 
expanding 10 plann-crmvcx with depressed centre, slightly hygrnphanous, 
tr.tnslucentl r st riate tu half of radius, smooth, pale beige, with darker, minutcl r 
squamulose centre. LAMELLAE adnate-emarginate, first white then pink 
with concolorous edge. STIPE 60- 80 x 2.5 mm, cylindr i.:: al or com pr<'sscd 
with longitudinal groove, greyish beige, polished, gb brous. base with white 
tomentum. CnNTEXT whitish. OnnuR indi stinc1. TASTE indis1inc1. 

MJCI\OCHAI\ACn:ns - S!'OI\ ES 9.0-13.0 x 5.5-7.6 µm, Q= l.3-1.8(2.1 ), 
heterodiametrica \, with 6-8 angles in side view. BASIDI/\ 21-32 x 11.8-13.5 µm, 
da,r.i.tc, no clamps seen. LAMELLAE edge heterogeneous. C 1-J EILOCYSTlDlA I 5- 30 
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x 6-7 µm, cylindrical or clavate, somdimes septate, colourless. Pll.EIPEU.IS a 
culis with transi tion to a tridwJcrm, made up of cylindrkal to davate clements, 
30- 70 x 9- 19 µm. Brilliant granules present in trama. Pigment intracellular in 
pileipellis. CLAMP CO NNECTIONS absent. 

HABITAT - On soil in the broad-leaved forest (Qucrc11s mo11go/ica, Ti/Ill 
11 m11re11sis,Acerspp.,Alt111sspp.). 

COMMENTS - E11toloma a11gr1stisperm11m keys out in section Cyauufo stirps 
Sardtrilum based on the pale brown .:olour, translucently striate pileus, and 
polished stipe (Noordeloos 2001). No European species has such narrow 
spores. Entnfoma mulahilipes Noordel. & Liiv from Europe also is similar, but 
usually has a JistincLly blue stipc, particularly when young, anJ smaller spores 
(Noordcloos & Liiv 1992). No similar species could be fo und in Horak (1980). 

5. Entoloma roseojlav11m Noordel. & O.V. Morozova,sp. nov. F1G. 5, PLArn 1.6 

MYcoBA1<K 51 567~ 

Piuus IJ-·/5 mm 1.,,,.,. ~migloborn,dem,.,n p!atJO ·ronwxr,s ,..-! appl,matu,u11/ro 
rl<"j'I O<>W, 1~m/r, l1n;1r,J,/1~,11•>, /r,111J1.trnle ,1,;.,,,.,. .,J,,,..,.,.,.,. /•«Iii,/.- bnmu..,/u, ,,,J 
alb,do..J,.,nbmtiolleroseolu,margi11ep"llidwrglabroa"trojlawbrn1mro,quamr,/oso. 
LAMBLI..<~ .,,/nat<>-ema>ginalae, albae de"'""' ros«e a,ie c0111;o/or. Sti~s 5/r/00 x 2- 3 
mm, cylimlrnuu, ...,/ romJ>r<"»11<, ulbm donum jl«vidu<, Jdilu>, b«,j «lb<.11r,mrn/u><1. 
C.. .110 alba odore ,apor~,,e ;,,,1;,1;,..,,,, SPORAB &3- 11.0 >< 6.5- 7.8 I'"'· Q=l.2-1.5, 
5- 7 ""il."la,.,,,. BAS/DU 29-32 >< 9-12 tetra,p,origera ~fib,./ata. Ac1i;s lamellarnm 
11.-rili,. Orn1ux:rs·1w1A 39-81 x 5-12 11m, cylimlruc~, v~I c1'.-.·<1lu, !<'J''"'"· Pnh"J~~·u.J~ 
wit, triclwdcrma tr-...istcnl, c/«net1/t5 /ermin.,/ibu, daw,ti, 10-22 llm lat"' pigm,.,/o 
i11tra,;elh,lari;fibr,lacdesr,t1/.GRMIULI LUCTNTU ad,1111/. IIABITAT .. tltcrrami1t,ilva 
fwmlo<,,lmm ;,1,, 

/101.01Y1•us: RUSSIA; l'rimorsky 'lCrri tory, Kedrovaya Pad t\'a1ure Re,er\-.,, the righ1 
b<i nk of thcKcdrornpRin:r,43"0S'S6" '.'1,13J 0 33'2J " E, 17 Aug.200S,lcg.O.Moro::Ol'a, 

1.£153775. 

ETYMm.()(;v;m..-u_, ,, l'ink, j~M"" " r<' llow, referring totheoolourofthe hasicliome, 

MACROCHARAcn:11.s - PtLEUS 13-45 mm broad, hemispherical when young, 
expanding to piano -convex then applanate with depressed centre, slightly 
hygrophanous, translucent ly striate to half of the radius, squamulose at centre, 
glabrous towards margin , pale beige, buff with a pink hue, with contrasting 
dark yellowish brown centre. LA MELLAE adna\e-emarginate with decurrent 
tooth, first whi te then pink wi th irr~1,;ular w ncolurous edge. STIPE 50-100 
x 2- 3 mm, cylindrical or compressed wi th longitudinal groove, white then 
yellowish, polished, glabrous, base with white tomcntum. CONTEXT white. 
ODOUR indistinct. TASTE indist inct. 

MlCROCHARACTF.RS - SPORES 8.3-11.0 X 6.5-7.8 µm, Q= i.2-l.5, 
heterodiametrical, with 5- 7 angles in side view. BASIDI/\ 29- 32 x 9- 12 µm, 
davate, clampless. LAMELLAE edge sterile. C!iE[LOC\'STIDIA 39-81 x 5-12 µm, 
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o·~ 
D 
b 
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f'm.S.Ti11tofon1armrojl~..-um . Spmu(a).ba,idium(b), andchcilocy,t idia (c) . 
Allfigsfromholotypc.llar ~ J011m. 

cylindrical or davatc, scpl.ile, wluurlcs;;. PtLEl~ELLJS a culis with Lr,msition tu 
a trichoderm made up of davate terminal clements, 10-22 µm wide. Pigment 
intracellular. l.lrilli.int granules present. CLAMP CONNECTIONS .ibsent. 

H11.DIT11.T - On soil in the flood plain forest . 

COMMENTS - E11tulum,1 roscojl,w11m is a pak member of section Cym111k1, 
characterized mainly by the pale pinkish pilcus with yellow centre and 
yellowish stipe. Jt is distinguished from the European species with pink tinges 
as follows: Entoloma riMc Noordel. & \Volfel has also a pinkish pileus and 
yellow stipe but dearly differs microscopically by the larger spores, presence 
of clamp-connections, and pilcipcllisstructurc (WOlfd & Noordcloos 1997); E. 
m.1eoti11ct11m Noordcl. & J.iiv hasgr.:y ting.:s in pikus and slip.: and lag.:niform 
.:heilo.:ystidia (Noordcloos & Liiv 1992); L ro~eum (Longyear) Hesler and 
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E. reimmldii Noordel. & Hauskn . differ hy having more intensely pink 
basidiomes wilhoul yel low tinges (Hesler 1967, Noordcloos & Hauskned1l 
2000). E. roseoluteolrim G.~I. Gates & NoordeL from Tasmania is superficiallr 
similar but differs by the slight violaceous tinges in the pileus and the fe rtile 
lamella edge without chci locystidia (Gates & Noorddoos 2007). 

6. Entoloma s11bcae5icl/11111 NoordeL & O.V. Morozova. sp. nov. 
Fw.6.Pu.rn1.5 

PnEus 5-20 "'"' /mi,<, ro11ki,, vel urniglohrui,s ,lemi,m pla,w.couw,xu,, /'<'"lo 
la)'}(r!J/•!mtJ11S, Jr«mfou .. re ,1ri<1lfl>,C<1~fllle11<, dem,m, m,,r/1.i,w p«!li,leviPl"c...,xri""', crn/r<J 
"l"ami,/i i,m . .lAM u,.',at ·emr.gi·1mae, a{hMo:km"mro,1Mac,eco1 o ' r.SnPEs 
•JS-70 x ) - 3 mm, cyli,.,l,aa"" vel compre..,i,s, caen,/eu,, politus, ba.,i albotommto,a. 

C..iw m~rfide co,rroloro.Jo,... "'l"''"'l"~ imlisti .. ui<. Sv<.>1tAH 8.0-11(-12.0) x 6.0-8.0 

I'"'• Q • 1.2- 1.5, 5- 7a11gu!a1ae. BAsmu 21 - 34 x 8- IJ.5µm, 1,;. w:{ tdra,porigera 
efihu!aw. Ac1Es /a..,..1/amm uerili, ,;e/ !u'lerogen~a. C11cnocYsrmu 12-·W ~ 7-15 pm, 
da,·ara ,;e/ lall."11if&rmia. P1u;1vHLLJS c11tis trid,oduma tramie.u, elementis rermi,ia/iln" 
dawlli, 30-90 x 7-211,m pigmmlo c1Mruleo itllraa/li,/ari; fil,u!ae Je,u,.t. GR ANULA 

LUCEXT1,<<1Jsun,. H,.B1nrad1erraminsil>'lljro,ulo,a/J11mida 

1/own,•us; RUSS/A; Primordcy Territory, Ktdr<Wi)'~ P~d K~1ure Rc!.ers'e, the rii:th1 
h.onkof1heKednwayaRiwr, 4J0 0S'S6"N, IJ 1°JJ'2l"E. 171111g.2005,!<g.O.Momw•·a, 
/,El53776. 

ETYMOLOGl':namcd afttrits similari tytoEtJtolomacaesie/1,.m. 

M11cRoc11 11 RA CTERS - Pn.F.us 5-20 mm broad, conical to hemispherical, 
expanding to piano-convex, with or without small umbo, or slightly depressed 
centre, faintly hygrophanous, translucently striate up to the centre, bright blue 
with fine darker blue squamules at centre, glabrous towards margin, fading to 
light purplish gra)' at margin on drying. L,MELLAE adnalc-cmarginatc, almost 
free, first white then pink with concolorous, straight edge. STIPE 45- 70 x 2-3 
mm, cylindrical or compressed with longitudinal groove, blue, concolorous 
with pikus, smooth, glabrous, polished, mall at base with white tomentum. 
ODOUR indistinct. TASTE indistinct. 

MICROC HARACTE RS - SPORES 8.0- 11(- [2.0) X 6.0- 8.0 µm, Q = 1.2- l.5, 
hetcrodiametrical, with 5- 7 angles in side view. 1311sm111 21-34 x 8-11.5 
µm, clavatc, 2- 4 spored, clampk'Ss. L A MELL1H edge ste rile or heterogeneous. 
Cl1E1J.OCYSTllllA 12-40 x 7-15 µm, mostly shorter than the basidia, broadly 
davate or lagcnifo rm, colourless. PJLEIPELUS a cutis with transitions to a 
trichoderm, particularly at centre of pileus, made up of cylindrical to clavate 
elements, J0-90 x 7-21 µm. Pigment intracellular. 13rillliant granules present 
in hymenophoral- and pilci-trama. CLAMPS absent. 

HA!lTTIIT - On ~oil in the flood plain fore~t and hroad-k aved forc;;t (Quercus 
m(msvlie1i, Tilfo om11nmsis, Acuspp., Abms spp.). 
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F,v.6.E11tolom .. .,,b.~esidlum.Ba,idi11111(a),,pon,o(b).•udchcilocy,1 idia(c) 
All figsfrom holotype . llar • IOflm. 

Ar, r,rrmsA1.Crn .u:cT10S"S f.XA.\11S"F.n - RUSSIA. l'RIMONSKV T'f.RR ITORY, Kcdrova ya 

P ad Nalu rc Rcscr,·c. \" IC [SITIU OF THE SocoND ZoLOTOY STREAM, 4 3" ()(}37"N. 

l3l 0 3l"3 l 'E. 20 Aul(. 2005, leg. 0. Morow"", /.E 253777: Kcdrornya Pad Namrc 
Rcscn1:. TltH HlGl!T nAN ~ OP TllH KF.n ROVAYA RI VHR,43"0S 'S6"N. 1Jl"3J'21 " 1~ 17 

Aug. 200S, lcg. 0Mom::,wa,LE25J779. 

CoMM ENTS - Euto/oma wesiellwn differs by having slenderer and longer 
chei\ucystidia, and a more slate blue-grey, convcx-umbilicate pilcus. This 
species also strong]>• resembles E dwlybeum var. lazu/i11um (Fr.) Noordcl., 
differing however by the lack ofblue tinges in the lamellae, and the concolorous 
lamella edge with relatively short and broad chcilocystidia which do not arise 
from a strand of hyphac running along the lamclla edge (serm/arum-type, sec 
Noordcloos2004). 

II . New records 

7. Entoloma caesiellum Noordd. & WOik]. in Noorddoos et al., Z .• \1ykol . 

61(2):185(1995) f1G.7,PLATE L7 

M ACROC H A RACTERS - PrLEUS 30- 40 mm broad, hemispherical when young, 
expanding to plano-..:onvcx with depressed centre, slightly hygrophanous, 
translucently striate to half of the radius, ccntrollysquamulose. smooth towards 
margin, light beige, with delicate blue tinge on the margin. L AMELLAE adnate­
emarginate, first white then pink with irregular concolorous edge. S T IPE 
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Fw. 7 . E111ulum" c"e$iell11m. Spun'> (~),ba,idiurn (b), and d,~ilocystitlia (c) 

FromLE2S3780.llar • lO l,lm, 

i0- 80 x 2-3 mm. cylindrical orcompr<.'sscd with longitudinal groow, sky bl u<.', 
polished, glabrous, base with white tomentum. OnouR slightly spicy. TASTE 

indistin.:t. 

MlCROCllAR ACTERS - SPORES 8.5-[0.4 X 5.7-7.8 µm, Q = 1.3- 1.6, 
heterodiametri.:al, with 5-7 angles in side view. 13,\SIDIA 31.2-13.5 x 9.0-10.5 

µm, dampless. LAMt:LLAE edge sterile. CIIElLOCYSTlDIA 28.6-72.8 x 7.8-16.9 

µm, narrowly davak to lageniform, .:olour less. PILEIPELLIS a cutis with 
transition lo a trichodcrm. Pigment inlr.icellular. Ct.11Ml'S absent. 

HABITAT - on soil in Ainu.< liir:<r1ta and Q11erc11.< mongolica forest. 

CoLHCTIO!< [XA.\lll<BO - 11.USSIA. 11111.'>IOIISl(Y 'l'r11 111 ·1·011v: KcJro\'il}'a l'ad 
Nalure Resc , TH LEFT BAS O T H E KEOROVAYA RJ\' R, SOUTH u; SLOPE OF 

, .... G,ua:nnsu MOlJ>;rAIN kU>G~. 43•or,·10· ~ . 131"33'3'1" E, 19 Aug. 2005, l<!g 

0. i\-foro~o>-a, lf 25378(). 
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COMMENTS - E11tolnmll rn;:,;iellum is characterized by the conical lo convex 
wilh umbilicale cenlre, translucently slriale, brownish beige pileus wilh 
minute blackish blue squamules in the central part and pale blue-lilac tinge 
in the marginal zone, white then pink lamellae with ..::oncolorous edge, and 
blue-grey, polished stipe, small spores, and relatively slender cheilocystidia. 
So far this species had been known only from the type locality in Italy wherr 
it was found in a subalpine peat-bog with Be1r1fo and Aluus (Noordcloos 
2004), and in a submontanc forest in Spain (Vila & Caballero 2007). E11toloma 
pse11docoelestinum Arnolds is similar but has a brown-tinged pileus and lacks 
cheilocystidia. E11tolomo clwlybeum var. /11wlim1m differs by the bluish lamcllae 
with brown edge and larger spores (Noordcloos 1992). Ento/om(I decolomm 
E. Horak from New Zealand has a darker, entirely squamulo~e. non-translucent 
striate pilcus (Horak 1973). Entoloma trm1sm11tm1sG.M. Gates & Noordel. from 
Tasmania differs by having pinkish purple tinges in the expanding pilew;, and 
much smaller spores (Gates & Noordcloos 2007). 

8 . Entoloma parasericc/111 111 Corner & E. Horak, in Horak, Bcih. Nova 
Hcdwigia65:97(l980) F1G. 8,PLt.TE1.8 

Mt.CIWCHARACTHRS - I'll .HUS 8-28 mm hroad, hemispherical when 
youns, expanding lo plano-wnvcx and applanatc with depressed centre, nol 
hygrophanous, not translucently striate, radially finely silky-fibrillose, whitish 
to cream-coloured. LAMELLAE adnate, whitish then pink, with serrulate 
concolourous edge. STIPE 55-70 x 3-5 mm, cylindrical, slightly broadened 
towards base, sometimes with longitudinal groove, white, pruinosc at apex, 
white lomcnlum ;it b;ise. CONTEXT whitish. 01>0UR strong like aromatic soap. 
TASTE indistinct. 

MlCROCHARACTF.RS - SPORES 9.3-13.0 X 6.0-8.0 f.ltll, Q=i.3-l.9, 
heterodiametrical, with 5- 7 angles in side \'iew. liASIDJA 28.5- 39.0 x 10.0- 11.0 
µm, clavate, clampless. L\MELLAE edge sterile. C1fEILOCY5TJDIA cylindrical 
or narrowly clavate, sometimes septate, 33.0-90.0 x 4.0-6.0 µm. P1L.EIPELLJS 
a cut is made up or hyphac 4.0-10.0 µm wide with pale intracellular pigment. 
CLAMPSabscnl. 

Ht.JJJTAT - On soil in broad-leaved forest (Qu ercus mongolirn, Tilia am11re11sis, 
Acer spp., Al1111s spp.). 

CoLU:CTJO N" H AMlN"rD - RUSSIA. PR JMOll ""Y T l'.Rlll"l"ORY: K<'<lrornya P~J N~tu r e 

ltcscn'C.VlC["'IT[ ES OFTIIEStcoN"DZOLOTOYST1'BAM.43°06"37" N, 13] 0 3 l"3J " E.20 

Aug. 2005, leg. 0 Mom=ova ,md E. Pope,,,, LE 153788. 

COMMENTS - This collection is strongly reminiscent or the very widespread 
E,rtoloma serice//11m (Fr.) P. Kumm., from which it mainly differs by the rather 
persistent white colour, the lack of clamp connections, sterile lamclla edge, 
and predominantly 5-7 angled spores. •the des(·ription and illustration or 
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F1c.8.fa,1olomop,,,,-,.,,i.c!lrun.Spore,(a),Nuidium(b),andchtilocy~1idia(e). 
From LE 253788. Ba, ,, lO~m 

E p,.m1sericellum fit very well (I lorak 1980). Our specimen differs from it onlr 
by the strong aroma with a saponaceous tinge. However, this species has onlr 
been recorded from New Guinea and Sabah to da te. Entoloma albidosimul,ms 
G.i\'I. G;ites & Noord.d. from Tasmania is also very similar, bul differs by having 
a more differentiated pilcipellis tending to a trichoderm (Gates & Noordeloos 
2007). b'/110/om,1 11evsafre//11m E. Horak from New Zealand is similar, differing 
by having abundant clamp connections (Horak 2008). 
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F,a. 9. E .. rulumll </tlll,lmlum. Spor~• (a). b.asidium (b), a11d clwilocy,ti<lia (c) 
From l.E 2537.!!3. Bar • lO µm. 

9. Entoloma quadratum (Berk. & M.A Curtis) E. Horak, Sydowia 28: 190 
(1976. • 1975» ) FIG.9 

MACROCHARACTERS - l'1L EUS \0-10 mm broad, conical or campanulate 
with dist inct acute papilla, hygrophanous, translucent ly striate, salmon pink , 
yellowish orange with paler serrulate margin. L AMELLAE adnate-emarginate, 
almost free, ventricose, first salmon pink then pink with concolorous or paler 
edge. STIPE 55-130 x 2-4 mm, cylindrical or sl ightly broadened towards base, 
longitudinally striate, often twisted, pruinose in the upper part, concolorous 
with pileus or paler, base with white tomcntum. SMELL indistinct. T ASTE 

indistinct. 
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MlCROCHARACTERS - SPORES 8.3-10.4 x 7.8-9. l µm, Q= l.0-1.2, cuhoid. 
BASIDIA 48-62 x l l,7-13 µm, 4 spored, damped. LAMELLAE edge sterile. 
C11mLOCYSTrnIA o( serruft!lr1m-type, with dense dusters o( septate hyphae 
with cylindrical or narrowly davatc terminal elements 52-96 x 10-15.5 µm, 
without pigment. PILEIPELLIS a cut is consisting of cylindrical hyphae. Pigment 
intracellular. Ct.AMPS present. 

HAllJTAT: on soil in the Al1111s liirsulil and Q11ercus mongofirn forest and in the 
broad-leaved forest (Querrns mo11golirn, Tilia amuremis. Acer spp.). 

Col1£CTl0)<,'S IXAMl:-<W - RUSSIA. l'Rl )IOl<SKY 'J);11: 1<rrORY: Kl'Jr(waya l'ad 
N tu re Reserve. TH L FT M O TH KEDROVAYA kIVEA, TH E aJGHT IIAY CF 

TH • Km>RO\"A•A RlVfR , 43°0S'S6" N, l3] 033'2J ' E, ]7 Aug. 200~, leg. E Pupuv, LE 
253783; Tit[ SOUTHil\l< SLOPE OF THI GAHELIVSK\' MOUYTAI:-< llll>G E, 43°0t') l0° N, 
l3]"33'31'E, l9Aug.2005,Jeg . R.H. Petersen:LE25378J:v1c1YITYOrTH E S£COXD 
ZOLOTOY STREA M, 43"06'37" N. 131°31'3[" E , 20 Aug. 2005, leg. 0. Mur,mwi,, LE 

253782. 

COMMENTS - linloloma quadmtum is very easy to recognize on its salmon 
pink to orange basidiomcs and cuboid spores. It is widespread. and locally 
common in North America and Japan, and exknds also in eastern Asia (Horak 
1976, 1980; Nuurdcluos & Hausknc, hl 2007). It was reported as E. mlmo11eum 
(Peck) Sacc. from Kedrovaya Pad Nature Rcscn'c by Vassiljcva (1973). 

The complex of Entoloma serrulatum (Fr.) Hesler 

ln the survey oft he Kcdrovaya Pad Nature Reserve, several ,olle,tions have been 
made of tax a belonging to the cosmopolitan, and morphologically very plastic, 
complex of Enroloma serruft1rwn, characterized by the so-called serrulah11n­
type u( lamclla edge, which is a dense strand u( hyphae running along the 
lamclla edge with more or ks.~ davatc terminal endings, oCtcn in irregular, dense 
dusters, causing a fimbriate lamclla edge when examined with a hand lens. 
Usuallr these elements or "chcilocystidiaM arc filled with a deep blue or blackish 
blue, rarely brown or purple, intracellular pigment. Many species have been 
distinguished in this group. mainly based on colour differences o( the pilcus 
and stipc comhined wi1h slight differences in spore size and shape. At present 
we fed that a thorough revision using molecular markers would cunlribuk lo a 
better understanding of the diagnost ic value of these characters. 

'! he following collections have been named using existing literature: 

I 0. E11toloma gomercnse WOif ei & Noordcl.. Ost. i' .. l'ilzk. 10: 192 (200 I) 

F1G.10,Pun1 1.9 

MACROCHARACTERS - 1'11 .HUS 7-10 mm broad, piano-convex with depressed 
~cntre, slightly hygrophanous, translucently striate, very dark grayish blue 
with purple or brown tinge in centre and stripes, almost white between them, 
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Fw.JO.Emolomasamcreme.Spor.:.,s(a),basidium(b),and chcilocys1idia(c) 
FromLEl53784.Bar - lO~m . 

.:uvneJ by grayish blue s.:ali:s. LH,1F.LLAE adnale-emarginale with small 

dccurrent tooth, grayish pink with serrulate blackish purple edge. STIPE 22- 25 
x I mm, cylindrical, dark grayish blue, polished, glabrous, base with white 
tomentum. CONTEX"!' concolorous wi th the surface, whitish in the inner part. 
OnouR indistinc1. TASTE indistinct. 

M1rnoct1A1UCTEII.S - SPOii.ES 8.5-1 0.S(II.7) x 6.5-8.5 µm, Q=( l.1)1.3-1.5, 
hetcrodiamctrical, with 5-6 angles in ~idc view. B,\SllllA 22-26 x 9-12 µm, 
davatc to broadly ellipsoid, damplcss. LAMEI.LAE edge sterile. C HEII.OCYSTIDIA 

20- 73 x 8-22 µm, broadly davatc or lagcniform with dark intnice\lubr pigment. 
PlLEIPELI.IS a cu1is with transition to a 1richoderm. Pigment in1ra.::ellular. 
CLi\MPsabscnl. 

HA BITAT - on soil and decayed wood in the flood plain fo rest. 
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CoLHCTION ~XAMlN[D RUSSIA. l'R IMORSIIY TF.RRlTORY: K<Wro\'aya Pad Naiure 

R<..,,.,.,,,, rnti KIV t,T BAN~ Of ..... ~ Ku,aoVA~A R,v ~K. 43"05'56" N, 131°33'21" E. 17 
Aug.2005, lcg. O.Mom;;ov,;i,U;' 25J 78,J. 

COMMENTS - 1he small dark grayish blue basidiomes with d(;>t:ply translucentl)' 
striate pileus and blackish blue, sermlatum-type lamella edge are distinctive 
for this tiny Cyrwuh Originally described from the Island of Gomera, Islas 
Canarias, Spain, it now has also been recorded from a few European localities 
(Noordcloos 2004). It seems to prefer moist places with mosses and peaty soi l. 

11. E11toloma cacsioci11ct1m1 (Kiihncr) Noordcl., Pcrsoonia 11(4): 470 (1982) 
FIG.LI 

MACROCUARACTERS - l'ILEUS 20-25 mm broad, infundibuliform, slightlr 
hygrophanous, translucentlr striate, radially fibrillose, dark grayish blue and 
squamulose at centre, grayish hrown from the centre hecoming grayish hlue at 
rrnirgin. LAMELLAE subdccurrenl or arcuale, first blue, then grayish pink wilh 
scrrulate dark blue edge. SnrE 55-60 x 3-5 mm, cylindrical or compressed 
with longitudinal groove, dark blue or grayish blue, glabrous, polished, base 
with white or grayish tomentum. CONTEXT concolour with the surface, inner 
part whitish. OoouR spicy. TASTE of starch. 

MJCI\OCHARACl'UtS - SPORES 7.5-\l.0 X 5.5-7.5 µm, Q=J.2-l.6, 
he1erodiame1rical, with 5-7 angles in side view. BASHlTA 2 1-31 x R-12 µm, 

l'1c. JI . Enw/,,,,.,, ca~,iod11.tr,m. Spores (a), basiJium (bl , and cheilocrstiJi~ (cl 
Fr<.>m LE253786. B~r = IO~m 
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clavate, dampless. I.AMEi.i .AR edge sterile. Cheilocystidia of .<errulatum-type, 
wilh dense clusters of scplalc hyphae with cylindrical or narrowly clavalc 
terminal clements 50-120 x 6- 10 µm, with bluish intracellular pigment. 
l'lLEIPELLIS a cutis with transition to a trichoderm. Pigment intracellular. 
CLi\MPSabsent. 

l lABJTAT- On soil in broad-1.-avt.""d for.-st (Quer,;u,; mo1Jgolica, Tilia amuremis, 
Acer spp., Ali ms spp.). 

ColHCTIOl•S EX..Mn<w- 11.USSIA . l'RI.\IORSKY T l RRflORY: Kedro,·a)'.I l'ad Nature 
Resers·c, TII• RIC.HT ~A .. ~OF TH• Km>RO\"AYA RI VF.R, 43°0.5'56" N, [3 1'33"2 ] " E, 17 Aug 
2005,lcg.0.i\fom::ov<a, LE2S3785: l'RIMORSKY T ERRJTOR Y, KC<lrovaya Pad Nature 
RCSCT\'C, V1C l~1TIHOFTI I& SECOND ZOLOTOY STREMI, •13'06'37' N , J31 ' 3 ['3 l 'E, 20 
Aug. 2005, leg.O. Mom;;,.,.,,LE25.l786. 

COMMENTS - 'The abo,e collections could be identified as E. rnesioci11ctr1m due 
to their predominantly brown , translucently str ia te pilcus, but our specimens 
differ from the typical E. wesivci,rclum by the ditocyboid form of the basidiome 
and slightly smaller spores. 

12.Entoloma violaceoserr11lat11m Noordcl..FungiEuropaei,Sa: l038 (2004) 

MACROCHARACTF.RS - PJLF.US 26-40 mm broad, iufundibuliform, nol 
hygrophanous, not translucently striate, brownish gray with violaccous 
tinge, entirely squamulosc. LAMELLAE decurrcnt, grayish pink with scrrulatc 
violaccous edge. STIPE 55-70 x 3-5 mm, cylindrical, slightly broadened towards 
base, with longitudinal groovf', bluish gray with violact>ous tingt>, white at apex, 
squamulosc, base with white tomcnlum. CONTEXT whitish. SM liLL imlislincl. 
TASTE indistinct. 

MJCROCHARACTERS - SPORES 8.0-10.5 X 6.0-8.0 filll, Q=i. 1-l.6, 
hetcrodiamctr ical, with 5-6 angles in side view. BASIDI,\ 22-45 x 11 - 15 µm, 
dav.i\e to broadly ellipsoid, damplcss. LAMR I.I.AE edge sterile, CHRILOCYSTIDIA 
of serrulatum-type, with dense clusters of septate hyphae with cylindrical or 
clavatc tcnninal clements 50-1 20 x 10-22 µm, with bluish in1racellular pigment. 
P1LlilPELL 1sa culiswith trans ition loa lrichoderm , made up of inflated terminal 
clements, 40-70 x 5-22 µm with blue, intracellular pigment. Brilliant granules 
abundant in pilei- and hrmcnophoral-t rama. CLAMP CONNECTIONS absent. 

HA BITAT - On soil in the floo d plain forest. 
CoLHCTION ( XAM INrD - RUSSI , \ . PR l :-IOHSKY Tr.RRITOHY: KC<lro\'aya Pad Natu re 
R<'S<'f\l', 'l'llE llJGHT ~AN" OF 'l'JI H KrnkOVAYA R, vn, 43"0S' S6" N, l31"33'1l" E , 17 

Aug. 200S, leg.O.Moro;;:,...,,/,f,2SJ787. 

COMMENTS - ·n1e description of Emo/om a viofoceoserrui<lt11m ( originally from 
!<inland) character ized by the violaccous t inges in both the pilcus and stipc lits 
this rn llcction well (Noordeloos 20lM). 
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F,<a. 12. Fm,~'""" violMa ,,.,, ,,,1,,rum. Spores (a), lw;idium (I,), and chei locp1~lia (c) 
Froml.E2537ll7. Bar m lOµm. 
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Ly/ea indko: a new hyphomycete species from India 
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Abstrad - A ncw h)'p homrcetc •pccic•. /,yfoa indica, from Kagzira. Vidharba region 
of Maharashtra st~tc in India fou nd on dead culms of &mbwa aru,ulitJaaa is here 
d csc rihnl . 

Kc)'worJs - fung.il di,·crsity. ~nJrnorphicfungus.taxonomy 

Introduction 

Morgan-Jones (1975) established l.ylea (type species L. catemdata Morgan­
Jrmcs) on twig.~ of Phws 1<1eda L. collected in ,\uhurn, Alahama. Four species 
have bct:n J.escribed in the genus (Morgan-Jones 1975, Mercado ,:t al. 1977, 
Chang 1999, McKenzie 2009). A fifth Lyhi species has been found among fungi 

w lleded from forests of Vidarbha region in Maharashtra sta te. ' lhe newspc~ies 
is illustrated and described below, 

Materials & methods 

A Nikon Stcreozoom mkroscopc (Model SMZ- 1500 "'ilh Digi-CAM) was u1<:d to study 
patte rns of colonies growing on herbarium specimens. Semi-permanent microscopic 
slides were prepared by making scrape moun ts from the specimens. Specimens were 
mounted in lac tophenol-conon blue for micrometric details using an Olympus CX-41. 
Measurements of fungal structures were taken with a calibrated ocular mkrometer. 
Illustrations were prepared using camera lucida. Holotype material is deposited in 
Ajrekar Mycological Herbarium (AMH), MACS' Agha rkar Rescan;ch Insti tute, Pune, 
India (AMH, accord ing to Holmgren et al. 1990) 

Alkmpls to cultu re the okscribed species on V-8 Juice Agar and Potato Dcxlro;;.,, 
Ag3r(Tuitc1969)wcrcunsucccssful. 

' A11!horforcoo- responde11ce 
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Taxonomic description 

Lylca indica K.G. Karand. & S.K. Singh, sp. nov. 
MYcollAi<KMll;,5199 

LyleacatcnulaWsimilis,ed«miJiopl10rismacro11Crnizri,etco11idiisi11,izr,.,,;ssirnplici/,,u. 

Ho1.0nrE - on dead culm, ofBarnb11Sa aru,ulitJaua \\"iUd. (Poaua~) . India , ~apir~. 
\r,,la,hha , Mahara.,htra, 2 1.12.1983. K. G. Kam11dikar, 6632: AM I I 

ETYMOLOGY - i1'diciz ,.,,fcrs to the oountryof origin 

COLONIES dfust.'". Myceli11m brown partlysupt.'" rfidal. J lYPHAE brancht.'"d, St.'"ptatt.'", 
pale brown, 1.5- 2.0 µm wide. CoNmtol'HOnEs determinate, ma,ronematous, 
mononematous, simple, cylindrical, slraigh t or llexuou;.. unbranched, pal e­
brown, 1- 1 St:ptat<.',SlllOoth, 21- 65 x 1.5-2.0( - 3.S) µm. CONIDIOGENOUS CELLS 
integrated, terminal, determinate, monoblastic and terminal cells of wnidia, 
forming short, acropcta\ chains. 'Jhe growth of conidiophorcs ceases with the 
fo rmation of the conidium at its apex. The successive conidia then de\'elop on 
the 1crminal ce ll of previously formed conidi um. CoNlDIA acrogenous, singlr 
short catenate, mid brown to brown, smooth, cylindrical to fusi fo rm, 3- 7 
pscudoscptate, 10-35.5(-21) x 5.5- I 1.5(-8.5) µm with thick hlack, conspicuous 
lamdJa,... and with constridions at septa or shows wavy margin. 

C:oMMENT-/,yled irrdiw shows affinity with f,. wte,mldla in having 
pSt.'"udoscptatc conidia with lamellae that develop in short , auopt.'"tal chains. 
However, L. indirn produces macronematous conidiophores and conidia 
tha1 always for m unbranched chains resulting from the conidia successivclr 
devdoping from the l<.'rminal ,ell of an <.'arlicr conidium in the chain; conidia 
never arise from intcrcalary cells of a conidium as is fo und in/.. a 1femilata. In 
addition, conidia in L. i11.liw arc considerably shorter (10-35.5 µm) than those 
ofL.rntem1/r11t1(10-67(- 120)µm). 

The new Ly/ea species diffe rs fro m the other members of the genus [e.g., 
L. telmw i/o (Corda) Hol.-Jech. (Holubovi-Jechov.l. 1978), L. p11lmicola Mercado 
ct al. (Mercado ct al. 1997) ] in producing up to seven pscudoscptatc conidia 
.:ompared to 2-4 in (L tetrnwifo ) and 0-1 (L. pulmiwla). Lyle,1 indicu differs 
from L. rllopalosty!idis McKenzie (McKenzie 2009) in producing significant]}" 
smaller eonidia and conidiophorcs as well as having wnidia with thick black 
conspicuous lamellac all along the mature conidial inner cell walls. 

Ad<:nowledgement1. 

\\'<: an, ind<·bt.-d lo Dr. [..,i Cai, Novozym<'S China a nd Dr. /oS<° C. Dian<:s,,, 

Dcpartamento Jc Fi topatologia, Universidadc de Brasilia, Br~sma, DF. Brazil for kindly 
r<:vi<:wing th<: mam1scripl and Director, Agharkar Rc,.,arch Institute (ARI), P,11w for 
providing facili1ies. S.K. Singh thanks the Department of Science and Technology 
(DST) , Government of India, New Delhi for providing financial support for setting np 
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F1Gs. l -4.Ly/eai"'/i<:a 
I. \l~get~ti,-e mycdium (otuiecte,.l to a co11idiophor~ with a 1erminal oo nidium. 

2, Conidiophorc bcoring an apically gcrmirni tcd oonidium.3. Conidinl chain 
4. Apicollyprolifor~ling conidia. Sca lebar - 20~m. 
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'Fuwllad,: de Bio/oxl/1, U,1iversidade d.: Vigo. C&m,pus ,\5 lagoa,-Marcos.:nd.: 
Vigo,36310Sj1<1it1 

,\1,stra~1 - \',,/,..,i~/1« .,;i,:r,m:,/w,cru var. d,mew.;, i< ra i"'d to lh <'<pecie• ra11k and its 
ddimi tation from si milar laxn is discussed. Volvari,,1/a earki is recorded for the scco,1d 

time in Europe, and its taxonomy, nome11da1U re, ~nd di m ibutio11 arc bricflydiscu .. ed. 
Akqtothclherian,11""ic,ofV.,lva,i,,l/uispnwidc;J 

KcywoNs - l\garl<'ale,.Agari<omy.-des,biodi,..,r.ity,11r.t~aa.>e 

Introduction 

In recent years the genus Volwirie/la Speg. (Agariwles. Bt1sidiomycota) has 
been the subject of several regional (Justo & Castro 2004. Jus1o et al. 2005) or 
taxonomic (Vila cl al. 1999) studies in the Iberian Peninsula (Spain, Portugal). 
After revising the collections deposited in se\·eral Iberian herbaria and 
identifying newly collected material, we have published an annotated checklist 
of the genus in our area (Justo &Castro 2010). According to our study 12 taxa 
of Volmrie/Ul occur in the Iberian Peninsula and Balearic Islands. 

This paper presents additional taxonomic notes and observations resulting 
from our work on Volmriella. \Ve raise Volvariel!a nigrovolmcea var. d1111e11sis 
to spe..::ies rank, based on morphological and ecological differences from related 
species. V 11igrovolw1cea Kosina and v; vo/w1cea (Bull.) Singer. Volw1rid/a earlei 
is ment ioned for the first time in our area and for the second time in Europe. 
Both species arc fully described and their taxonomy and distribution arc bricfl)' 
discussed. 

A key to all members of the genus Vo/varid/o in the Iberian Peninsula and 
Balearic Islands is provided. 
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Material and methods 

Standard methods for describing the basidiocarps were applied, using the 
terminology of Vellinga (1988) and Boekhout (1990). Color annotations fo r 
the macroswpic dcscriptions arc from Munsell Color Company (2000). Thc 
notation [60, 2, 2] indicate<; that measurements were made on 60 basidiospores 
in 2 samples from 2 colledions. At least 10 measurements per colledion were 
performed for other microscopic features such as basidia (exc\udingsterigmata), 
cystidia, and pi lc ipcllis clements. Microscopical preparations were mounted in 
Congo Red, then the excess dye was removed and 5% KOH was added. The 
fo llowing abbreviations arc used in the descriptions: av] for average length, 
avw for al'eragc width, Q for quolienl oflcnglh and width and avQ for avcr.1ge 
quotient. Extreme measurements arc indicated wi thin parentheses. Herbarium 
acronyms follow Jlolmgren & llolmgrcn (1998) except "SC.'°lr, which is used 
for the "Societal Catalana de Micologia" herbarium. 

Taxonomy 

I. Volvarid la d1me11s is (Vila, Angel & JJimona) Justo & M.L Castro, 
cnmt..&stal. nnv. 

MYCOU N~ M il ',1 40 14 

B11sroNYM: Vi,/w,d,l/t111~>tnv.>lv1J<"' var. d1111e11,i, Vil~. Angd 
&Llimom1.Rc,...a.1alanaMicol.22: l3L J999 

l'JLEUS 35-100 mm, subglobose or campanulate when young, late r plano­
con\'CX, wi thout umbo; surface radially fibrillosc, especially towards margin, 
sometimes radially fissurate; gray or bluish gray !approx. Mu. GLEY 2 4/1 
"bluish gray", 5/ l ~dark bluish grey"I, with some brown or gr.i.yish -brown tint in 
older specimens; margin entire, not striate. LA MHl.l ,,1.E crowded, free, (broadly) 
ventricose; up to 10 mm broad; white when young, later pink, with white 
flocculose edges. STIPE 25- 50 x 9- 14 mm, cylindrical or narrowlyclal'atc, with 
slightly broadened base (up to 20 mm); white; pubescent in young specimens, 
then glabrous. VoLVA saccate, membranous, ir regularly lobc<l fragile; white, 
sometime~ leaving small patches on pilcus. Cot-HF,XT in pilcus white, with dark 
grey tints under pileipdlis especially in older specimens; in stipe white . .SMELL 
fungoid. '!Asrn not recorded. SronE PRINT not recorded. 

l.lASIDIOSPORES [60, 2,2 ] 7-8.5 x 4.5-6 µm, avl x avw = 7.7- 7.9 x 5.l -5.2 µm, 
Q = 1.3 - 1.7(- 1.8), avQ = l.5- 1.55, ellipsoid to oblong. 13Asm1A 20- 35 x 7- 15 
µm, 4-spored, broadly clal'atc. Pu:unOcY.~T1111,1. (34 - )50- 95(- 108) x ( 16- )20-
45( - 50) µm, clawtc, (narrowly) utriform, obol'oid; colorless; with thin, smooth 
walls; fairly abundant C1 IEILOCYSTIDU 20- 80 x 15- 60 µm, da\·atc or utr iform, 
without apical appendages, colorless; with thin, smooth walls; abundant and 
relatively crowded. P11.UPE LLJ S a cutis made up of cylindrical elements (20- ) 
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50-275 x 10-35(-50) µm , colorless or with brown intracellular pigment; with 
thin, smuulh walls. STIP!Tll'ELUS a cutis; hyphae 5- 20 µ111 wide, 9 ·\in<lrical, 
colorless or with brown pigment; with thin, smooth walls. CAULOCYSTIDIA 
20- 75 x 10- 25 µm , clavate, utriform, lageniform, f\cxuous, sometimes with 
elongated or subeapitatc apex, without internal septa, colorless or with brown 
pigment; with thin, smooth walls. CLAMP CO NNECTIONS absent in all tissues. 

Eco1.oc~· ANL) msTWIIUTION - In open dunes 1,ith most of the basidiocarp 
growing deeply buried in the sand. Known from two localities on 1he 
Mc<lih:rrancan coas t of Spain (Barcelona; VilaJccans, Pr.i t Jc Llobrq~at). 
January- February. 

CoLLi:=m"s EXAMl"~" Sl'AJ.'.: Bm~clona; Viladc~am (Baix Llobrcgol), in open 
dunes, 5.1 1.1998, ). Vila& F. An)ll:l, SCAT 35 12 (lfololJ'pc): El Prat de Llobrcgat, El 
Pinar,i11openduncs,8.[l.l997,F.A ngel,SCAT35 13. 

CuMMENTs-Vu/w,rie/111 d11111msis was first described as a variety of 
V. 11igrol'()fvacea. However examination of the Spanish collections revealed 
important morphological and e..:ological Jilferences that separate this taxon 
from V. 11igro110/w1cea as well as from the morphologically similar V. volvace11. 

Voll'ilridla 11(grm'O/w,ce11 is an obscure and little-known species originally 
dcs.:ribcJ frum grassy fields in the Czc,h Republic (Kusina 1974). hs main 
characteristics arc the relatively large basidiomes (pilcus I 00- 150 mm ), fibril lose 
pilcus, glabrous stipc, and a well-developed, sa..:..:ate, grey-brown volva. As 
already noted by Boekhout (1990) , the only difference from V. 1·0/wicea seems 
to betheglabrousstipc. 

The original microscopical description of V. nigrol'O/w,cea could be more 
complete, as Kosina ( 1974) provided da ta only for 1hc spores ("7- 8.5 x 4.5- 5.5 
fl!lt) and chcilo..:rsti<lia (~ampulliform, fusi form , colorless, 47- 70 x 13- 18 
µm, rare~) . The type collection is lost (Dr. Jan Holec, pers. com.), preventing 
further micros..:opic study. lt seems likely that V. 11igro1'0/w1cea is a synonym of 
V. 1'0/w1cea, but this should be confirmed by new collections o( V 11igrol'()fwice11 
from thctypclocali1y. 

Cunlu & La Rocca (1999) J cscr ibc<la colk..: tiun identified as V. 11isro11ol11,,ceo 

from Sardinia from dunes under Juniperus. These authors described a taxon 
with relatively small basidiocarps (pilcus 15-50 mm), whi.::h contrast with tht.' 
larger basidiocarps (pileus 100- 150 mm) mentioned in the original description 
ofV.11igrovo/11ace,1 (Kosina 1974). 

In the SarJinian cullections the pkurocysti<lia arc Jcscribc<l as fusiform or 
ut riform and the ..:heilocystidia as fusi fo rm. sometimes mucronate. Because 
of the incomplete microscopical dcsuiption of V. nigromlwmm, and the 
differences in macroscopical and ecological characters it is uncertain whether 
the 1axon described by Contu & La Rocca (1999) is really the same as the one 
described by Kosina (1974). 



FIG]. Vo/..,,i~l/<Jd1<1u>1,;i<. 

a • sp<>re~:l> • plcuroq~1id11,c • chcilocystidia:d • caulo.:yslidia 
All fron• SCAT 3>12 Olul<.lll'l"'l· Sc-•lil b.<u.a " 10 imi: l>. c. d " 20 I'"'· 
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,\\though 11. dumm.<i., was first described as a variety of 11. 11i.i:roml,·,1ce(1, 
these laxa differ in ecology and morphology of the vulva and d1cilocysti<lia. 
Moreover, the doubtful and uncertain status of II. nigro,dl'acea contributed to 
our separating it from the well described and delimited\~ d1111,msis 

Vo/1·ariella ,,o/wlCim and V d1me11sis resemble each other macroscopically, 
but V. vo/11r1cea has a well-developed grey-brown volva and fruits on organic­
rich subslr.ites (leaves, wmposl, sawdust) usually <luring summer and spring, 
at least in Europe (Boekhout 1990, Justo & Castro 2010). On the other hand, 
II. du11ensis has a whitish, rather fragile volva and fruits on open dunes and is 
not directly associated with accumulations of organic matter during winter. 

Cystidialshapesalsodilferinthetwospecies. Voll'll riellavolvaceahasfusiform, 
lageniform, clavatc or ulriform pleurocysti<lia and chei\ocystidia, usually with 
elongated apices, mucronate or with an apical llexuous appendage (data from 
the Spanish collc.:tions; Justo & Castro 2010). ln II. d1m,msis, plcurocystidia 
and cheilocystidia are predominantlyclavatc, obovoid, or (narrowly) utriform , 
without elongated apices or appendages. The caulocystidia in II. 1'0/vace11 arc 
cylindrical to clavale, usually with 1- 2 internal septa and measure 40-190 x 
5- 15 µm (data from the Spanish collections; Justo & Castro 2010), while in 
II. dw1emis caulocystidia arc predominantly dava.k or utriform, have no 
internal septa, and measure 20- 75 x 10- 25 µm . 

Vila ct al. (1999), who compare V. d1111ensis with species of similar habitat, 
note that II. are1wri11 (Pat.) Singer, described from the Arabian Desert, has 
smaller basidiocarps (pilcus 5 30 mm) and larger basidiospores (12- 15 x 
8- 10 µm) while V. psmnmophili! Singer, described from Argentina, has smaller 
basidiocarps (pilcus 5 45 mm) , smaller basidiospores (6.2- 7.3 x 4.5- 5.5 µm) , 
and much narrower plcuro- and cheilocystidia (~ 17 µm) . 

2. Volvariella earlei (Murrill) Sh~ffcr, Mycologia 49: 550. 1957 
• v.~,,..,ioJ>.,i,ei,1/eiMurrill, My<:ologi~3:211Z. 191 1. 

a V,J,...,;,.,.,../,.j(Murrill)MurriU.Mycologia4: J32. l912 

P1urns 25-45 mm; hemispherical or conical when young, later piano-convex, 
slightly depressed a1 cen1er in old specimens; surface glahrnus or innatelr 
fibrillose, viscid al kasl in young specimens; while or ochraceous al center 
[Mu. \OYR 8/2- 8/4]; margin translucently striate. LAMELLAE crowded, free , 
(broadly) vcntricosc, up to 6 mm broad; white when young, later pink, with 
white flocculose even edges. STJl'E 30- 50 x 2- 6 mm, 9•\indrical, with slightlr 
broadened hase (up to 10 mm); white with some ochraceous 1in1s [Mu. IOYR 
8/2- 8/31; glabrous or pruinosc. VOLVA sacc.<tc, membranow;, 2- 4 lubed, 
glabrous, white, up to 20 mm high. CONTEXT white or with some yellowish 
tints. SMELL not rccordcd TASTE not rccordcd. SPORE PRINT not recorded. 

BASIDIOSl'ORES (90, 6, 3] 11-16 x (7.5-)8-11 µm, av] x avw = 13.4-14.6 x 
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9. 1-9.7 Mm, Q = ( 1.25-) 1.3- 1.6(- 1.7), avQ = 1.45- 1.55 ellipsoid, more rarely 
broadly dlipsoiJ ur oblong. ilASIDIA 20-40 x 8-16 µ111, 4-sporcd or 2-sporcJ, 
rarely I-spored, broadly clavate. PLl:UROCYSTIDIA absent. CIIEJLOCYSTID!A 
30- 70 x 10- 35 µm, clavate, fusiform, lageniform or conical, usually each 
cheilocystidium with a flcxuous apical appendage up to 10 µm long; with 
thin, smooth walls; abundant, crowded. P1L£1PELLJS an ixocutis made up of 
cylindrical hyphae, 5- 15 µm wide, colorless; with thin, smooth walls; embedded 
in a gelatinous, colorless, matrix. Sr1P1TJPE1.us a cutis; hyphae 5- 15 µm wide, 
cylindrical, colorless; with thin, smooth walls. CAULOCYSTTDIA. (not always 
present) 65- 110 x 10- 25 µm, cylindrical, hyaline or with brown pigment. 
sometimes wi th 1(- 2) internal septa; with thin, smooth walls; scattered. CLAMP 
CO NNECTIONS absent in all tissues. 

Ecor.or,y AND DlSTRTBUTTON - ln gardens, on soil. ln Spain known from one 
locality(Madrid:MOstoks).Ju11t:- July. 

ConU."J'J()!<S EXA., .. ~-u)- SPA t:s, Ma<lriJ : M6"""" · Coimbn1 P.1,k, in gar<l~n . 
7.Vl.l986, l'.D. Calonge. MA-l'u11gi 16324; idem. 7.Vll.1987 . MA-Fungi 19490; idem. 
20.Vll .l989.MA-Fu ngi22816. 

CoMM ENTs- Vo/mriella earlei is closely related lo V. ,i:loioce(llia/a (DC.) 
Boekhout & Enderle, as both species have basidiospore;; over 12 µm long 
and a pileipellis as an ixocutis. However the two differ in several macro­
and microscopical charac ters. Volvarie/fo gloiocepfodo has medium-sized to 
relatively large basidiomes (pilcus 50- 150 mm), and has larger basidiosporcs 
(generally 13.0-16.5 x 8.0-9.3 µm , avQ = (1.5-)1.6-1 .85), common and more 
or less davate to fusiform pleurocystidia, and cheilocystidia that are sometimes 
apically papillate hu1 not comm only ros1ra1e (data from the Spanish collections; 
Justo & Castro 2010). Vvlw1ridfo earltd produces ~mailer basidiom~'S (pileus 
25- <\5 mm) with broader basidiospores, pleurocystidia that are absent (in the 
Spanish colledions) or very rare (in North American collections, Shaffrr 1957) , 
and cheilocystidia that arc usually rostratc. 

\l(){variella earlei, which was ori ginallr described from Cuha (Murrill 191 1 ), 
has been reported thus far from the U.S.A (Coker 1947), Mexico (V.i.1-<1uez et 
al. 1989), Africa (Heinemann 1975), and Sardinia (Contu 2006). ·lhe Spanish 
and th <' Italian rnllect ions were collected during late spring and summer 
(June- August) in artificially irr igated gardens, which suggests that \( et1rlei is 
a tropical species alien 10 Europe, hut more research is needed to estahlish this 
wilhcertainly. 

The collections of \( e,nlei at MA hcrbarium were deposited under the 
name Volvariella media (Schumach.) Singer, but as Kosoncn (1993) andContu 
(2006) noted, the application of AgMicus medir1s Schumach., the basion>"m, is 
di!licu\t to establish. In the original description, Schumacher ( 1803) described 
a small, whitish species that grows in coniferous forests (Abies, Pinus) during 
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a - ,pores:b - cheilocy,tidia;<: - pileipeUi• 

AllfromMA-Fungil6n4.ScaleNru : \01un;b, c :c 201un 

the autumn (November) but provided no data on microscopic characters. Later 
authors have interpreted Agaricw; rn;:diu.• in different ways: Bresadola (1929) 
dcsuibcJ Volm,iii mcdia (Sd1umad1.) Gillcl, a nomcndalural synonym, as 
a small spedes with a gray, subtomcntosc volva and basidiosporcs of 7-9 x 
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4-5 flm . Lange ( 1935) descrihed a fongus that may correspond to V. earld as 
dcsuibcJ here based on its small basidio.;arps, similar basidiospore size, and 
habitat on grassy fields, although some authors ha\'e argued tha t the species 
described by him is in fac t just a small variant of V. gloioceplwla (Contu 2006). 
Pilat (1959), who compared Brcsadola's and Uinge's different interpretations, 
proposed the name Volmriella krizii Pilat for the fungus described by Bresadola. 
1:inally, Orlon ( 1986) a,countcd fo r some British records that may represent 
V. m edia in the sense of Lange. In the Iberian bibliography there arc three 
records under the names Volvaria media or Volvarie/la media ("lbrrend 1912, 
Rezcnde-Pinto 1943, Llimona ct al. 1995). However none of them is provided 
with descriptions and/or cited herbarium collections. As we concur with 
Kosoncn (1993) and Conlu (2006) in wn~idcring Ag11rirns medius a doubtful 
name, we report the examined material as V earlei. 

Key to the spedes of Vo/voriel/o present in the Iberian Peninsula and Balearic 
Isla nds 

2. Pikus 50- 150 mm diam. Basidiosporcs with avQ • J .6- 1.85. 
Plcuroc)'l\tidia common. Chci locrtidia rardr ro~tratc 

3. Growingonwood . 
3. Notonwood . 

V.gloio,epliala 

4. l' ilcu~J0-100 mm diam., without diMinct ~quamulcs. l'ikipcllisclcmcnts/;Cptatc. up 
to 145(-:?00)p m long . . \ (caesioti.rda 

,1. Pilcus 50-200 mm diam., covered with distin, t fibrillosi: squamuks. Pilcipcllis 
clemcntsrardrseptate,upto !000-1600(-2000)µ m long . 

5. Pilcus white , sometimes slightlr yellowish in old spe.:imens 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 1~ bombycint1 var. bombycina 

5. Pileusycllowfromthebeginning . . 

6.Growing onbasidiocarpsofC/ilocyl,e,i..bufo,is 

6. Habitatdiffcrent 

. . V.bo,11by,i11avar. jlaviceps 

7. Basidiosporcs with avw • 3.5-4 µm. avQ • 1.7-1.8 ... . ... . .. . .. . .. II. murir, el/a 

7. Basidiospores with avw " 4.4-5.3 µm. avQ = l .3-l.55 .. 

8.Pilcl!SC<>Wrcdwilhr.1dialgreyorgrcy-brownlibrils(atlc,.slinlhcccntcr) 

8.Pikuswithoutradialgrcyorgrcy-brown fib rils 

9. Pkurocrstidia and chcilocystidia d avatc. ob ovoid or (narrowly) utri form. without 
d ongatcd apiccs. Caulocystid ia clavatc. utriform. lag,.:niform, tkxuous. without 
internal septa. Volva white. fragile. In open dunes ........ II. duwmsis 
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9. l'kurocystid ia and chcilocr;tidia fusiform, lagcniform, da1"atc or utriform, 

commonly with elongated apiccs and/or apical appendages. Catilocystidia 

q·lindrical.withintcrnalscpta. Volvagrcy-brown,notfragik.lngrasslands 

inoroulsidcforcstsorinplaccswithahundantorganicmattcr 

10. l'ilcus 30- 50 mm diam. Volva glahmus, not covering more than the 

lower l/3oft hest ipe . V. taylorii 

l0.Pilcus50-l00mm.Volvapubcsccnt,usuallycovcringmorcthanthc 

lower l/3ofthcstipc . . ... . . . ... . .. . .. . ... . . . ... . .. . . . . ... 1~ Mlw1cru 

l l. Pikus up to 60 mm diam. Stipe pubescent even in old specimens V. /lypopit/,ys 
l l. l'ilcns up to 30 mm diam. Stipe g labmus in old specimens. V. pusil/a 
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C1m1pus As Lagoas-kforc05em/,:, Vigo, 363/0 Sp11 in 

Abstra(\ - 'lhi1ch,>cklis1 coUJ!ell data on the 12 taxa ot Volwridla repor1ed trom 
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on thccolkc!io ns.Jis1ribu1ion,ecology,andphenologyot e.ochH•xon. 
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Introduction 

Vulvi1rid/,1 Sp,:g. is a g,:nus traJi tionally classili ,:d in th,: family Plu1c:,1~t«1c: 
KotL & Pouzar (Agariw /es, 8(1:;idiomycotd), but recent molecular research 
has challenged its monophyly and taxonomk position within the ,-\1:arirn/es 
(Moncal\'o et al. 2002, Matheny et al. 2006). Its main characteristics are 
the plutenid basidinmes (i.e., free lam cllae; context of pilcus and stipc 
discontinuous), 1.mivcrsal v,:il pn-scnl in malure specimens as a saccal,: \'Olva 
at the stipe base, brownish-pink spores in mass, and - primarily - inverse 
lamellar trama. Volvariella comprises about 50 species (Kirk & al. 2008) and is 
widely distributed around the world (Singer 1986). 

Monographic studies of the genus have been mostly carried out in Europe 
(Klihner & Romagn,:si 1956; Orlon l 97'1, 1986; Boekhout 1990), North Amaica 
(Shaffer 1957),and Africa (Heinemann 1975, Pegler 19i7). 

ln the Iberian Peninsula (Spain, Portugal) and Balearic Islands (.Spain) 
the records of Volrnriella are sc1ttcrcd, as they arc often included in general 
checklists. Prior 10 our study, the only taxonomic paper on this genus in this 
region was an article by Vila et al. (1999), which described the new \axon, 
Volw1rielfo nigm11n/1•ac((1 var. d1111emi.,. Justo & Castro (2004 and Justo et al. 
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(2005) published studies on Vofrari;:lla within the Iberian Pen insula as a part of 

the HurJ Mycologi.:a lbcrica projcd. Herc, we present Lhc first comprehensive 
account of Volvariella in the Iberian Peninsula and Balearic Islands. 

Collections e1<amined 

We have studied the collections gathered by members of the Mycology lab 
at Vigo University from 1991 to 2008. Collections of Volw1riel/a deposited in 
several Iber ian herbaria, both official and personal, have been examined and 
revised. 

The info rmation obtained from the bibliographic references of Voll'llriella 
in the Iberian lite rature has been incorpor.i.ted into the distr ibution m aps for 
cachspe-;ies. 

Catalogue 

In the online checklist (http://www.mycota.xon .com/resources/weblists.html) 
the following information 1s given Jor each \axon: a lis t ol all collect ions 
examined; a map of its distribution in our area and some brief comments on its 
ecology and phenology. 

lhe catalogue covers the fo llowing 12 ta:im of VolvarielUI recorded in the Iberian 
Peninsula and Balearic Islands: 

J.Vo/V(1riclfobombycirra(Schaeff.)Singervar.bombycina 

2. Volvarie/la bmnbycim1var.Jl,wiceps(Murrill)Shalfcr 

3. Volvariella wesioriiictil P.D. Orton 

4. Volvariella duuemis (Vila ct al.) Justo & M.L. Castro 

5. Volvariellaearlci(Murrill)Shaffer 

6. Volvariellagloioffplm/,1 (DC) Boekhout & Enderle 

7. Volvariella l1ypopirllys (Fr.) Shaffer 

8. Volvariella m11rirrdi<I (Qucl.) M.M. Moser ex Dennis ct al. 

9. Volvariellapusilfo(Pe r.; .) Singer 

10. Volmridlu suruda (Knapp.) Singer 

11. Vofrarielfo taylorii (Berk. & Broome) Singer 

l2. Volm,idlu vulFt1nm (Bul l. ) Singer 
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The first record of Parmotrema pseudocrinitum (Parmeliaceae, 
lichenized Ascomycota) in South America 
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Su1g,ml<! C<1/m1121 JI, CC 209 Cc,rri,mfrs Cu/,i/11/, CP 3,100, A1g.mlin" 

Abstrat\ Pa,rno/rema p,eridrxriniwm is reported for the first time in South America, 
from uurlhern Arg~ulirld. A d~,criptiuu af this sp"'-'iL'> ~ud rnn11oari"-'IIS with rdalc~I 
specie, are presented. A key to species of l'armotrmw with ciliate isidia 1md maps ot 
thcirdistribution~re included. 

Key word s - Lichen, , protected areas, Parmoln,ma crinllr,m, Parm<Jlr~ma mdlissii, 
Parmoln,ma mda,wd,at:t"m 

Introduction 

l'armdiaceae is one of the largest families of lichen-forming fungi and has been 
thcsubjc..:tofrnuchre..:i:nl rcs,:arch,particularlystudi,:stu<.'slablishphylugen<.'lic 
relationships among the parmclioid taxa based on both morphological and 
molecular data (Crespo ct al. 1999, 2001; Divakar et al. 2005, Louwhoff & Crisp 
2000,Molinaetal.2001). 

Pormorrema A. MassaL is one of the larger genera in the P11rmeli11ce11e with 
approximaldy 350 ~pt:ci<.'s and a c,:ntcr uf dislributiun in th,: world's tropical 
regions. As cir..:umscribe<l by Blanco ct al. (2005) based on recent molecular 
studies, the genus is characterized by an upper rnrtcx of palisade plecknchyma 
or paraplectenchyma with vaults,a pored epicortex, the lack of pseudocyphellae, 
th e presence 0r absence of cilia, lamina] perforate or imperforate apo1hecia, 
cllipsuid as..:uspur<:s, and !iliform, cylindrical, bacilliform or sublagcniform 
coni<lia. 

As a result of rcseari:ch aimed al studying the sped cs diversity of lichenizcd 
and non-licheni1£d fungi in protected areas in northern Argentina, 
/~ pseudocrinilum was found for the first time in South America. 

Materials and methods 

'Jhe specimens studied were collected recently by the authors in two National 
Parks in nort hern ArgcnlinaandareprescrwdinCTES(lnstilutodcBotfoicadcl 
NordestcHcrbarium). 
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The morphological analysis is based on observations of macroscopic and 
microscopic characters with stereoscopic and optical microscopes (Lcica MU and 
Olympus BX 50 respectively). Apothecia and l')'Ctlidia w.:re cul by hand wilh a 
nizor blad.: and then mounkd in 5% KOH lo sludr the aswspores and rnnidia 
Measurements were mad..- with objectil'es at 400 and IOOOx magnification. 

Chemical substances were identified using spot tests with 10% KOH (K), sodium 
hypochlorite (C), and K followed by C (KC), UV fh10rcscence, and Thin Layer 
Chrnmatography (TLC). TLC was cal"t'ied out using soh·ents A and C according to 
thc methodology proposed by Culberson (1972), Culberson & Krislinsson {1970), 
Culberson & Ammann (1979), and White & James (1985). 

The distribution maps (F1Gs. E- G) arc based on records fo und in thclitcratur..­
(Calvelo & Liberatore 2002, Chen ct al. 2005, Elix 1994, Elix & Grernmen 2002, 
Eliasaro & Donha 2003, Jungbluth 2006, l lal..- 1965, 1976; I [ale & Kurokawa 1965, 
Krog 1974, Krug& Swinscow 1981, Kurokawa & Lai 2001, Louwhoff & Elix 1998, 
2002; Marcelli & Rib..-iro 2002, Nagaoka & Marcelli 1989, Nash & Elix 2002, Osorio 
l992.1994;0sorio&Flcigl988.l990;Siprnaneta\.2008). 

Taxonomy 

Key to Parmotrema species with cilia te isidia 

la.MeJullaK-
lb. Medulla K+ persistently yellow (stktic add present) or yellow turning red 

(S-Olazinicacidpresent). 

2a. Jsidia frequently becoming sorediate; medulla UV+ bright blue-green. KC+ orange 
(akctoronicacidprescnl) .................................. P. .,,cl/issii 

2b. JsiJia rarely <Jr ll<Jl b,:eoming sorcJialc; medulla UV-. KC- <JI" KC+ . 

3a.Mcdullal'+rcd(pro\occ\rarkaddprcsent). · - · - · - · - · - · - · - · - · P.sub,ora//i,,um 

3b.MedullaP- (protocetraricacidabscnt) 

4a.MedullaC+salmonpink,KC+rcddish(olivctorieaeidpresc:nt) .... P.horridu"' 

,1b. Medulla C+ rose. KC+ rose (gyrophork add present) . 

Sa. Uppcrsurfacestronglytoratherdistinetlymaculate;rhizinessimplc 
........................................... .. P..,,e/anocl1aclulll 

Sb. Upper stirfacc cmaculatc to rarcl}· slightly maculatc; rhi1.incs simple to 
irregularlybr.,oehcd . P.pse...docriuilulll 

6a.McdullaK+ycllowtnrningred(i.alazinicacidprescnt) 
6b.MedullaK+ persistcntlyycllow(stietieacidpresent) 

la.Medulla UV+ yellow(liquexanthoncprcscnt) . ..... . ... . .. . . . .. P. ultraluce,,s 

7b.McdullaUV-{liqucxanthoncabscnt). . P. ,1<•,,su/1eri,.ilum 

8a.Mcdullauniforrnlywhilc,ydlow-ornngcpigrncnlabst.•nl 
Sb. Medulla mostly white, yellow-orange pigment (euplcctin) present 

nearlowcrsurfacc . .. . ... . ..... . .. . .. . ... . . . ... . .. . . P.ochrocrinilu lll 
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Parmotrema p se11docri11 i t11111(,\hhaycs)llalc,l'hytologia28(4): 338(19i4) 

• p,.,m.-/ia Jl!,rn,loai,ii/a Abhaye,. Bull. lnST. Fr. Afr. Noir~. Ser. A. 20: 19 (19S8) 

Tt1ALLUS foliose, miner-JI grey to grey green, corticolous, loosel)' to moder-.itel)' 
attached to substrate, 4- l 5 cm in diameter; lobes rounded, (3-)5- 10 mm wide, 
wntiguous to partially imbrkatc, margin crenate, densel)' ciliate; cilia simple, 
occasionally fur.:ate, (0.2-)0.4-1.3(-2) mm long, mostly present in the incisions 
of the margin, as.:ending. UPPER SURFACE smooth, rugose in some areas in 
the center of the thallus, rarely fissurate, emaculate to rarely slightly maculate, 
densely ciliate. [smu laminal to occasionally marginal or submarginal, simple 
tu curalluid, frequently with simple cilia, 0.2-1 nun long, or brown-tipped. 
SORALIA absent. PusTULAE absent. J\IEDUI.LA white; K+ purple pigment 
absent. LowER suR!'ACE black, smooth to rugose, shiny, moderate to densel)' 
rhizinate, with a narrow, brown erhizinate marginal zone, smooth to rugose; 
rhizines black, long, generally simple, sometimes furcate. APOTHECIA absent 
or present, sparse, (0.6-)1.5-6 mm wide, thalline exciplc mudcralcly tu dcnsclr 
isidiate, the isidia frequently ciliate, simple or branched; dis.: imperforate, pale 
to dark brown, epruinose, ±rugose; mature ascospores not seen. PYCNIDIA 
rarely present, sparse, submarginal; conidia filiform, (6.6-)7-9.3(-13.28) µm. 

CHEMISTRY - Cortex K+ yellow, UV- (atranorin); medulla K-, C+ rose, KC+ 
rose, UV- (gyrophoric a.:id). 

SPECIMENS_EXAMJ!<ED - ARGENTINA. Corricn1c, Pro,ioce. D,;,pto. Mburucuy~. 
Ml:.m..:uy.l Na1ioual Park, Eslancia Santa Tere,a, on E"l~h~vbium w11lurli,i/i,11,o,m, 
2::I/Il/07. Mu:hl,g. Nivciro & Mc~a Tor= 31 l (CTES): Eslan,ill SanH• Teresa. in fron1 of 
thchi,1oric.alcenter,on T,zbeb11iahp1aphylla,20/Vl1!2006,Fcrraroe1al.808S(CTES), 
E.ta11ciaSan1aTere,a.,,.,.,.,11,ehi,torkalc.·nkr,2S•OJ'S,S8• 0l"W.F,·rraroet al.809-l 
(CTES). idem .. !\JOI (CTES). Misioncj l'roviocc, D<:pto. lguazU. lguazU Nalional Park, 
Ulmping iitc !ilandU, 28/[Vf2004, Ferraro & Popoff7426 (CTES). 

D1srR111ur10N - P11rmotrcma p$eudocriuitum, previously known from Africa 
(Hale 1965, Krog & Swinscow 1981), was recently reported for the first time 
from the Neotropi.:s by Boom et al. (2007), who re.:orded it for Guatemala 
(P1G. Ii). 'This is the first re.:ord of the spe.:ies for South Ameri.:a. 

Discussion 

/>armorremo pswdocrinitum is chara.:terized by the ciliate lobes, the simple or 
branched, often ciliate isidia (l;rr.s. A,11,D), the white medulla and the presence 
of alranorin and gyrophuri.: acid as principal chemical substances. Boom ct al. 
(2007) also mention the presence of minor quantities of le.:anork acid in the 
medulla. 

Hale (1965) noted that the medulla in this species could have K+ purple 
pigmented areas near 1hc lower surface, but in the material we examined, the 
medulla is completely while and no KT purple pigment is present. 
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Fu;s. A- D. P. pumdo,c,-init,m,. A: O.,mpk,te lhaUus (...:ale bar : 10 mm). B: lobes margins (...:ale 
har - .5 mm) . C: Apmh,xia with in,pcrtOl'ate di~~ (~cale b;or - S mm) . D: Cilia1e i~idia (...:a le 
bar ., 0.6mm) 

1\pothecia wi1h imperfora1e disc were present in many of the specimens 
studied (F1G. c) but as the ascuspor<.'s were immatur<.', th<.'ircharactcristics W<.'rt: 
not reported here. According to Krog & Swinscow ( 1981 ), the disc may become 
pl.'"rforak and th,.. ascospores ml.'"asurl.'" 15- 18 x 6-8(-10) µm. Pyrnidia Wl.'"TI.'" 
only found in one specimen (l:erraro 8091). The obser\'ed conidia were slightl>• 
shorter than reported hy Krog & Swinscow (1981) [(6.6- )7- 9.3(- 13.3) versus 
10- 12 µm lon):\I. All Ar):\entincan sp<:cim<.'ns were found on bark, bul Kro):\ & 
Swinscow ( 1981) mentioned that this species may also occur on rock. 
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R1rmofrema p.,eudocrinitum is morphologically similar to 1he cosmopolitan 
spcdcs P. ai11it11m (Ad1.) M. Choisy and P. mdlinii (C.\V. Doilgc) Hale (FIGS. 
r-G), characterized by the presence of ciliate lobes and isidia, but they arc casilr 
differentiated br their respective mcdullary chemistries. Amnotrema cri11itmn 
is clearly distinguished by stictic acid, which shows a persistent K + yellow 
reaction. The ascosporc size and conidial size and shape also differ. According 
to Elix (1994), the cunidia uf P. crinilum arc sublagcniform and 3-4 µm long, 
while those in l~ pser1docrinirr1m arc filiform and (6.6- )7- 9.3(- 13.28) µm long. 
"lhe ascospores of P. cri11ihun, which arc larger than those in P. p$e11docri11ilmn, 

are25- 35 x 12- 18 µm (Elix 199'1, Krog&Swinscow 1981). 
Pormofrem11 mdliss;; can be distinguished from P. pseudoai11if11m by the 

presence uf cornlluid isidia that eventually become surcilialc and the presence 
of alcctoronic acid in the medulla (KC+ light orange and UV+ bright blue­
grcen). Krog & Swinscow (1981) and Elix (1991) observed that the medulla 
in P. mellissii could have areas with an ochraceus K+ purple pigment (skyrin), 
the same reaction that was cited by ![ale (1965) for P. pseudocr i1Jit11m. In 
l~ mellissii apothccia arc rarely found, lhe disc is impcrforak, and the ascosporcs 
measure 10- 14 x 16- 22 µm (Hale 1965, Elix 1994); furthermore, pycnidia arc 
not commonly found (Elix 1991, Krog & Swinscow 1981, Nash & Elix 2002). 
Eliasaro & Donha (2003) describe the conidia as filiform and 7- 10 µm long. 
thus similar to those found in P. pseudocri11it11m 

P<1rmotrema oc!mxrinitum Elix & J. Johnst., I! s11bcorallim1m (Hale) Hale, 
I? lwrridmn Fleig, P. ultralucens (Krog) Hale, and f'. 11eos11bcri11itum C.H. 
Ribeiro & Marcelli arc also chara..:terizcd by the presence of ciliate i~idia. 
Parmorn:ma ochrocriuitum and /~ mbcomllinum both resemble P. cri11it11m 
"!he first is endemic to Australia (i;IG. 1:) and .:an be distinguished by the 
presence of a yellow-orange pigment (cuplcctin) in the lower medulla (Elix & 
Johnston 1988). l'annntremr1.~11bcor,1 /li1111m, a scat1ercd species known mainly 
in southeast Asia (FtG. G), di/1<.'rs in produ.cing prulocelraric acid ratlu:r than 
stictic acid (Kurokawa & Lai 2001. Chen ct al. 2005). />11rm otrem1111/tm/11cem 

is a cosmopolitan species (fIG. E) distinguished by the presence of atranorin 
in the cortex and lichexanthone and salazinic acid in the medulla (Krog 197'1). 
/>annolrt'mil nt'o.~11bcri11ilum, known only from Brazil (!;JG. 1:), resemhles 
I~ 11/tmluetms bul differs in the medu.llar chemistry (Marcelli & Ribeiro 2002). 
Parmorrema lwrridum, a Brazilian endemic (FIG. E), resembles E mel/issii but 
differs in containing olivctoric acid in the medulla (rlcig 1999). 

Parmotrema mela11odrnet11m (Kurok.) O. Blanco ct al. is a South American 
species (FrG. G) characterized by the presence of cilia1e isidia and gyrophoric 
acid in the medulla, similar tu/~ pse11ducriuit11m. 1\ccording tu Hale & Kurokawa 
(1965) and Hale (1976) the upper cortex is strongly to rather distinctly white 
maculatc and the rhizincs arc simple, which differs on the material found in 
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!'ms. E- C. . Mars.,howing th~ world di~trihution of P. p.<c~dn,;ri11it"'" and n:latnl ~p«ie.s. 
E:P.l1on idum,P.~udocrini1um, andP."lrmlucem. 

F:P.mdliWi,P.ochrocrini1um,andP.11e<1s"bcri11i1w,1 
G,P.,.ri11i1u .,,,P.,ul~--vm/li11um, 4ndP.11"·/,m«l111,:rum 

Argentina. ln the specimens studied, Only one specimen studied has a slightl}' 
ma..:ulatc upper cortex and the rhizines are simple to irregularly bran..:hed. Due 
to these differences, we identify our material as P. pseudocri,iitum. Nonetheless, 
a thorough revision of th t' types of these species is nc t'dcd. 
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On the infraspecific variability and taxonomic position of 
Entofoma zucchereflii 

)AN IIOLEC' ~ & M ACH lEL EVERT NOORDELOOS ' 

J,..,_/wlec@n t1< CZ 
' N1Jli<J1ral Muuum, Mycofogirnl Deparhnrnt 

V,id,w,kt' ,.,,;.,,. 68, l'rug,w /, CZ 115 79, Czech Rl'p11h/i,; 

' Ndl,a/u,,./s Crnlr« fu r Bivdivl'rsily Nul1m,lis, sedi,m NHN 
P. a Bv:,; 95/<I, 2300 RA lei,lr11, 1hi.' Ne//,erlur11i,· 

,\bstrad A l'<'C<'nt find of the enigmatic and extrenwly ran, fungus E111oloma 

="c.cherellii in the C~«<h Ju,public has f(iw11 mon, in,il(ht in the infr.1specific ,· .. riation 
o f that specie, . A detailed description of this find and comparison wi1h llalian and 
Sf"'ni, hfi11d,anapl'O\' ided.lhetaxo11omic andphylogeneticposit ionofE.cual,erellii 
·,a·"'u ... ~1. 

Keywonl, - F..,10/""'"''',:e,,e,Rl,o,~,cy/1<1, 0echReruhl i,.,pore< 

Introduction 

In 2007 and 2008, the first author carried out a mycological research or Central 
Bohemia, a region around Prague, Czech Republic ([Jolee 2UUSI). In 2UU7, 
special attention was focused on Kokofinsko Protected Landscape Arca, a 
sandstone region 40 km NN EoCPrague. In the Kokofinsk}'dUI Nature Reserve, 
an interesting lignicolous fungus resembling a small Ellloloma species with a 
bluish-brown stipe w.is fo und. 'Jbe first author was unable to identify it using 
the newest Entoloma monograph (Noorddoos 2004). A revision done by the 
second author showed that it was conspecific with Rlwdocybe 211cd1er,dlii 
(Noordeloos & Hausknecht 2000), recently transferred to the genus T!ntoloma 
(Co-David ct al. 2009). Re..:ords of this spe..:ies are rare, and it was known 
previously only from the type locality in Italy and a second collection from 
Spain (Vila & Caballero 2009) . ' therefore the Czech find is published here in 
detail. 

Material and methods 

lhe first author microscopically examined material mounted in a 5% KOH 
solution using an Olympus Bll-2 micros.::ope, except for pilcus and stipc 
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cuticle pigments, which were observed in pure water. Spore measurements 
were determined frum 20 ranJumly selected mature, fully JcvclopcJ spores. 
Mi.: rocharactcrs were drawn at a magnification of 1250 x using a drawing tube. 
Descriptive terminology follows I.las ct al. (1988). Colour terms arc English 
translations of the original field description written in Czech. For colour 
codes see Kornerup & Wanschcr (1981). ·The collection studied is kept in the 
hcrbarium PRM (National Museum, Myw logical Deparlmenl, Prague, Czech 
Republic). Abbrcl'iations: L = number of lamcllac reaching up to the slipc, 
1 = number of lamcllulae between each pair of two lamellae, Q = quotient 
of length and width of the spores, Qav .. mean value of Q in the collection 
studied. 

Taxonomy 

Enroloma ;;11ccl1crrllii (Noordel. & Hauskn .) Co· David & NoordcL, 
Per-,;oonia23: 175,2009. PLATES l- J 
• RJ ..... Jocyb., wcd,~r.A/ii Nuordd. & Hauskii .. Bull~ninu dd 

GruppoMirologiroG.Bre~dola. n.j. 4)(3),29,2000. 

MAcROCUARACTERS (based on 3 basiJiocarps found; I young, 2 mature) 
- l'lLEUS 1- 10 mm, hemispherical with inflexed margin and flattened upper 
part, mat, slightly hygrophanous, margin indistinctly translucently striate, 
whole surface scarcely and finel y white Jibrillose-pruinosc, dark brown when 
young and moist (5F'1 -6), then dark brown al centre and brown (5E5-6) to 
ochre-brown (SD6-7) to1,~.i.rds margin, margin remaining dark brown when 
moist: LAMELLAE sparse, L .. 13- 20, 1 "' 1- 3, scgmentiform , adnate when 
young, then emarginate, greyish brown-beige (4C3-4) when young, then pale 
yellowish beige (3A-B3), wilh concoloruus, eroded edge; S"l'll'll 7-15 x 1.5- 2.5 
mm, cylindrical or slightly broadened towards base, ground colour dark grey­
brown (6F2-3) to grey-brown (6E3-4) with a slight steel blue tinge, whitish 
pruinose when young, then whiti5h fibrillose to finely fibrillose -scaly at apex , 
base whitish tomentose; TASTE and SMELL not recorded. 

MICROCHARACTE RS - BASIDIOSPORES (5.6)6.0- 7.6(8.0) X (5.2)5.6- 6.1(6.8) 
µm, average size 6.9 x 6.0 µm, Q: 1.06- 1.29, Qav: l. 16, variable in size and 
shape, gcner.i.l shape subglobose to almost globose, rarely broadly ellipsoid, 
many-angled when fully mature, angles indistinct, usually with one big oil 
droplet, w.1ll slightly thickened, large number of immature or poorly developed 
spores present (without angles, of dc1'iating shape, without content, such spores 
were not measured): BASIDI,\ 27- 32 x 7.0- 9.5 µm, larger on lamellae edge, 
up to 37 x 10 µm, 'I-spored, narrowly davate to davate, with slight median 
con~triction, content granular; !lAS11)10J.F.S 16-27 x 7-8 µm, narrowly clavate 
to d av-.1tc, hyalinc; LAMELLAE F.DGE fertile, rarely with protruding davatc cells 
which are slightly larger than basidia, about 40 x 9-15 µm. with granular 
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P1.H ~ ,. F.11/,~urM wa.hn:l/ii,Cz-,ch Rcpuhlk, Kokofinskfdf,I Nat. Re.wrve(PRM 909l61) 
Photo J. Mole.:. Co lour photo: hHp: l/www.nm.cz/cnglishldcp;,r!mcnls/mycolog)"·gallcry.php 

content; LAMELLA I\ TI\AMA regular, cells long an<l cylindrical or shorter an<l 
slightly inflated, 4-22 µm hroad, hyali nc, wall with yellow memhrane pigment; 
Pll.EIPEI.LJS a cutis of densely ;irranged parallel hyphac 4-15(19) µm broad, 
made up of long and cylindrical or shorter an<l fusiform to barrel-shaped 
elements (sometimes with a median constric1ion), terminal clements 12- 20 

µm broad, barrel-shaped, cl;ivate, rarely with a mucronate projection, the 
cuticle is pale hrown in mass, clements arc hyalinc (.,empty") with pale yellow 
membrane pigment as well as ;i rather p;ile, granulose intracellular pigment, 
pi leocystidia absent; STll' ITIPELI.IS a cutis of densely arranged parallel hyphac 
4- 16 µm broad, made up of cylindrical to narrowly fusiform clements, with 
yellow membrane pigment and fine yellow-brown incrustations when observed 
in pure water, the cuticle is scarcely covered with narrow (5-7 µrn) outgrowths 
or ascending terminal parts of narrower hyphae of the cutis, cau\ocystidia 
absent; CLA M P CON NE CTI O NS absent in all tissues. 
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CncH 11.El'UJILIC. Cl'..''<TR AL BOII UIIA, Kokoriniko J>rottcled 
Landsc~ ~ Area . ca . l km r,..'EE u( the ,illagc of Kokutln ne~r the (own of Mkoo 
KoKoRfN"sKY DliL N~Tt:~B RE:ln,·B: trail along l'sovka ~!ream. alt. 250 m. nuin 
in1luencedmi:«:d forci1on Es.lope among~ndstonerocks(Fagw,ylva/ica,Pi« ... al>i~>, 
Quam, sp. , PiM,.,,ylw,tri,), on ,Lccaying con ifcrou, wood (Picea?) , 19.X.2007 leg 
l:Zibar.dct.M.E.Noordeloos(l'llM90936l). 

Discussion 

"!he Czech wlledion is in good agreement with the type of Iiutoloma zucd1erellii 
(Noordeloos & Hausknecht 2000) from Italy (Ravenna, Pinela di C\asse), both 
in general appearance and in diagnostic characters such as the lignicolous habit, 
bl uish tinges in thcstipe,and(in particular) ths>small, weakly angled spores. The 
Czech material deviates sligh tly in the following characters: lamellae without 
violet tinge, emarginate at maturity; stipe with less distinct blue or violet tinge; 
spores slightly larger and slightly more prolonged (in holotype they measure 
6.0- 6.5 x 5.5- 6.0 µm, Q = 1.0-l.2; Qav = I. I); lamcllar edges with scattered 
protruding clavate cdls that do not, howewr, repr~'Sent true chcilocystidia; and 
pilcus cuticle o(widcr hyphae. However, the differences are subtle and seem to 
demonstratc infraspecificvariability. 

The collection described from Spain (Vila & Caballero 2009) possesses the 
most distinct blue-violet tinge among 1he three collections discussed. The blue­
violct tings> is very distinct on lhs> stipc and rs>adily visible even on the pileus 
surface. However, intraspedfic variability with regard to the e)o:p rcssion of 
blue and/or violaceous tinges is a well-known phenomenon within b1tolom<1. 
Similar species (e.g., Entofoma vinace11m (Scop.) Arnolds & Noordel. and 
the closely related North American species E. /rac/iyojpon,m Largent) have 
varieties based on the presence or absence ofbluc-violaceous tinges (Arnolds & 
Noorddoos 1980, Largcn1 1994, Noorddoos 2004). The photograph published 
by Vila & Caballero (2009: fig. 8) shows young and fresh basidiocarps where 
the blue-violet pigments are very pronounced. In other characters the Spanish 
collections arc very similar to the Czech one (including the presence of cells 
rcsemblingcheilocystidia). 

Concerning the ecology, two reoords arc (mm the conife rous wood (Haly: 
Pi,rus, Czech Republic: />inm?) and one is from lhc wood of Afllm gl111i11usu 

(Spain). 
l.lascd on all three collections, E. zuccherel/ii can be characterised as follows: 

small fungus (pileus up to 17 mm), pileus violet-grey (when fresh and young) 
or grey- to dark brown with a white pruinose-fibrill ose surface, lamcllac 
wilh bluish or violet tinges when youns, slipe linsed blue-violet (stable 
characters seen in all published collections) with a white fibrillose surface, 
spores measuring 5.6- 7.0(8.0) x 5.2- 6.4(6.8) µm (Q = 1.0- 1.3, Qav = 1.13) 
and globosc to subglobose and indist inctly angular, distinct cheilocystidia 
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PunJ. flltplomacuc.:/,udlii.variabilityofbasidimporeshare(PRM909361) 
Bar • JOµm.PhotobyM.E.Noorddoo,. 

absent, lacking damp connections, and growing on wood of coniferous and 
broadleaved trees. 

E11rolom11 pluteisimilis Noordel. & C.E. Hermos., which is microscopically 
very similar, di ffers mainly by the lack of hlue or violaceous 1ingcs in the 
basidiucarps. Both E. z11alierdlii and E. p/111.d~imilis have small, very thin­
walled, many-angled spores that resemble those of Rlwdocybe when observed 
in the light microscope, which was the main reason that E. zwxhael/ii was 
published as a new species in Rlwdocybe (Noordeloos & Hausknecht 2000). 
SF.M studies by Doricn Langeveld (MSc studen1 in Leiden), however, showed 
that within farlu/umu a whole gradient can be found fro m the well-known 
relatively thick-walled and distinctly angular spores to the thin-walled spores 
with complete and incomplete facets as well as bumps, similar to those found 
in true Rhodocybe species (Co-David ct al. 2009) . Eutolom11 wcc/1erd/ii and 
E. f>lutei.<imili., ho1h have spores at the hottom end of this range with irregular 
rusulosesurfaccsanda fcwindistincl r ibs. 

The three-gene m olecular phylogeny by Co-David ct al. (2009) placed both 
species in a monophyktic clade within E11/olom11 and distant from Rhodocybe, 
supporting their transfer of R. :wccherellii to Eutoloma. "rhe description of 
fartoloma ligniwla Largent, which shares similar small, thin-walled spores and 
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a lignico lo us hahit ( I.argent 1989), suggests that it also belongs in the same 

dadc. 
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Abstract - Includi ng lhc 1we my-,~wn new n.>cords r~ ported h~r~i n. f,f1y-..,wn lax.a of 

gaslcmid fungi Mt: now knnwn fmm Chihuahua. Gea.,trum ,d,mi.ldii va r. pa, vi.,pm-'" " 
rcprescntsancwrerord forlhe Mexican mycobiola. ,\ nom. mw. isproposcJ for ,\g,<ri.u, 
te.e,-.,,;,, which i, a n ilk)\i timal~ lal~r humunym. ·11,~ specic, pr .. ,cm .. d •re onnOl• led 

wi1hohs.,rva1ion, onn,acro- an.lonicrnsropicchar~cte", " "dSF.M photom i.::mgrarh< 
illU5lnllingsporcandcap,llilial charactersareindudcdfor scle<:1Cd U1xa. 

Key ..-ords - Agariromyuu,. Gasterom,.-<'I&< .sensu I.no, chorology. 1;axonomy 

Introduction 

Chihuahua, the largest state in Mexico, is located in the north and bordered br 
the Mexican states of Sonora to the west, Durango lo the south, and Coahuila 
to the east and by the U.S. states of Texas and New Mexico to the north. Thl'" 
predominant vegetation types found in the stale arc .:oniferous forest, oak forest, 
grassland, xcrophytic scrub, and tropical deciduous fo rest (R1.cdowsky 1978). 
Prior to this study, thirty-onl'" gasteroid taxa had previouslr been rl'"ported from 
Chihuahua. Initial records for the stale arc contained in the publications that 
fo llow. 

Guzm.in & Herrera ( l 973) : Arndmiou 11/bum Schwein., Br4 tlmn:oidesdiguetii, 
Bovista p11silla (Batsch) Pers., Cyllflws montagnei Tul. & C. Tul., l.ycoperdmr 
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milrginf1fmn (as f,. amdid111n), Melmwgmter 11m/,ri11iglebil Trappe & Guzm.ln, 
Pim/Im impudiws L, Pisolitlms <1rhizus (as P. 1i11dorius), and Sdaod.:rm« 
cepa. 

l'frcz-Silva & Aguirre-Acosta (1986): Ag,1ricus aridicola Geml ct al. (as 
Gyrophmgmium du11a/i1), Ct1/1·t1/ill cyt1thiformis (Bose) Morgan, C. gig1mte11 
(Batsch) Lloyd, Crucib11/r1m fon·e (as C. 1'11/gilre), Cyatlms olla (Batsch) Pers., 
Lycoperdou ec/1i11at11m Pers., L. per/alum, L. 11mbrim1m Pers., M.d1mog11ster 
111mscosus Coker & Couch, Sderodcrma verrucosum, Simblum rexense (G.F. 
Atk. & Long) Long, and '/i ,/ostonw wrig/,tii Berk. 

Laferriere & Gilbertson ( 1992): Astmeus hygrometricus, Cy<1tlws stercoreus, 
Disciseda /1yfilothrix (as D. pedicelfota), Geasfrum sacrntum, G. triplex, 
Lycoperdou oblmrgisporum Berk. & M.A. Curtis, L.1,yriforme, and Myce1wstrum 
corium 

Moreno-Fuentes ct al. ( 1994): Lycopm/011 J>l!ckii Morgan. 
Quifi6nez-Martinez ct al. ( 1999): Scleroderm11 ilreofowm. 

Materials and methods 

Material for study was primarily collected by students of the Univcrsidad 
Aut6noma Jc CiuJad Ju.lrez; however, one of us (Ml) contributcJ several 
collections. 'Thcspecimcnsarc dcpositcd in the Herbarium oft he "Departamcnto 
de Cicn..:ias B.isi..:as, Univcrsidad Aut6noma de Ciudad Ju.\rczH (cited here as 
UACJ; Mexico) and the Herbarium of the uDepartamento de Biologia Vcgctal. 
Universidad de Akal.I, Madrid" (A l[; Spain) 

Microscopic characters (e.g., spore dimension, which includes 
ornamentation) were ohservcd under the light microscope (Nikon Eclipse ROi) 
on material mounted in Hoycr's medium. Ultr.tslructural studies (q;., sporc 
ornamentation details) under the scanning elect ron microscope (SEt-.'1) were 
conducted on the specimens housed in Spain (All). Samples were prepared 
according to the critical-point-drring method outlined in Moreno ct al. (1995) 
and examined on a Zeiss D.SM -950. Detailed descripti ons, for thcmos1 part,are 
~ivcn only for spcci<."s that rcpr<.'s<.'nl n<.'w r<.'..:ords for th<.' stal<.' of Chihuahua. 

Taxonomy 

Agi:iricus deser ticofo G. Moreno. E,qucda & Lililrraga n o m. nov. 

• S,:rntiumt,.:.o:cll"'Berk.& M.A.Curfr,,C.rcvilka2:34(1873) 

• Gymplora;:miu111 ta,, ... ,e(llerk. & M.A. Curlis) Mass.,.., C.re,·ille~ 19, 96(1A91) 

a l,mgia t .... ,..,,,..;. {Berk. & M.A. Curti5) 7.d lcr. Mycologia JS: 41 4 ( 1943) 

a l,mgula ,...,·~ri.<i., (Aerk . & M.A. Cm ti,) Zeller. Mycologia 37: 636 { 1945) 

• ,\ga, iw, lr.<<'11,i, (lkrk. & M.A. Curti5) Geml. Gei..,, & Roy,e. Mycol. Progr. 
3: 172 (2004). nom. illcgit., non A. te.w,«i• Berk. & M.A. Curtis (1!153) 



Ga,kroid, an<l wrntioi<l, of Chihuahua (M~xirn) ... 293 

SrocIMENS [ XAMISED - MEXICO. CIHH lJA II UA: Munk ipali•y of fu.lre1., NUEVO 
R~LLhNl> SANITAR IO, kg. R. Riva5, 2.VLJ996, U,\C/ 1128 in ,1/i 38925. llMAUT OCA. 

growing on $andy Joi], leg. A, Gatica. ].JV.2000. VACI 1/29. 11AIIQU£ fa CHAMIZA L, 

growing on wil. lcg. H.A. Pei'l(I, 13.lll.2001. VAC/ 113-1 in Afl 38926. SAMALAWCA, 

RANCHO ZoaMO hAHAl>O. J'lruwing on "'°n<ly soil. leg. F. Garcia & F. Pill~ra, 20.l V.2003. 
UAC/ 1127. Munici palil )" of Alrnmada, VILLA AttuMADA, RASCHO SA.'ITA M6N1CA, 

growing on <.111dy wil ~mong Poam11: gra$Ses, lcg. f, Piller a, A. Fcrn~ndez. M. Mi!ndez. 
R. Ca,tdlanos & F. Gard a, 1.111.2003. 1/,IC/ I 132. Munidpali ()·vfChihuahu a, RA.~Cttu 
EL CAPIIJCIIO, aMociated with t"plm/F" $P,, leg. F. Garcia A. Rodriguez. E. Orozco & 
A.l'crn;lnd.-z, 30.J\',2003,VAC/ 1/33. Municipalit )"Oflu<lrcz. CiuDADIUAIIEZ,urban 
WT1<' nex( to Jn,(i!u!o Tccnol6gico de Cd. )id.rel. associakd "i(h Wm/1i11,:lo11i" filif,m, 
(Lind,;:n ex Andri) IL Wendi., leg. M. LiUrragJ & S. Esrobar. lS.V.2006. UACI 1130. 

OBSERVATIONS - 1his specks is char,Ktcrizc<l by a brna<lly globosc 7-12 cm 

tall basidiomc with a 2-1 x 6.5-9 cm pilcus, pcrid ial remains that typicallr 
form a membranous double annulus, a striate 6.5- 8 x 2- 1 cm stalk that extends 

as a percurrent columclla through the pileus, and which lacks a volva. The 

basidiospores are 6-EI x 5-6 flm, subglobose to ovoid, smooth, very dark, and 

la.;kagcrmpurc. 

Macro- and micro-morphological studies have been made previously on 

Mexican material from Baja California (Ochoa & Moreno 2006) and Sonora 

(Moreno ct al. 2007). Molecular phylogenetic analyses support this sccotioid 
fungus in Agaricus, a genus previously restricted to agaricoid forms (Geml et 

al. 2001). This is the first report of this laxon from Chihuahua. 

Astraeus I,ygro111etric11s (Pers.) Morgan, J. Cincinnati S<.>c. Nat Hisl. 12: 20 (1889) 

s • ..-:i .. ,.Ns HXAM INF.I) - MEXIC.O. C. 1111mA1rnA: M11ni~i1,ali1 y nf Ocam110, 
ilASASEACIII. in pine-oak wood, leg. M. LizArraga. 12,V lll.2001. UAC/ 1/46 in ,IH 
37847. 

OnsERVATJONS - A capillitium that is hyaline, septate and with clamp 

wnncctions and spores that arc globosc, 8-12(-13) µm in diam., and with 

pronounced verrucae characterize A. hygromclrirns. Molecular studies (Phosri 
et al. 2007) support several spt"cies within Astmem. 

These include A. uduratus Phosri, M.P. Martin & \Vat ling (Phosri ct al. 2004) 

and A. asimicus Phosri ct al. (Phosri ct al. 2007), which have been described 

from Asia, as well as A. pteriJis (Shear) Zeller(= Geostrum /1ygrumetrirnm var. 

gig(w/eum Lloyd) that has previously been reported from Mexico (Phosri ct 

al. 2007). Although the true identity of A. liygrometriws is not fully rf"so lvf"d 

(sec Phosri ct al. 2007) , macro- and microscopic characters of the Chihuahuan 

materia l agree with thnsc prcviouslr descrihed under A. /1ygrom elrirns from 
Baja California (Ochoa & Moreno 2006). S,:vcral previous reports of " A 
liygrometriws~ have been made from Chihuah ua (Lafcrrifrc & Gilbertson 

1992; ~uiti6nez-Martinez et al. 1999, 2005; Quiii.6ncz-Martinez & Gan.a­

Ocaii.as2003). 
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Rattarrea pl1al/oides (Dick.~.) Pers., Syn. Me1h. hing. (GOttingcn) 1: 129 (1801) 

: Bmlam,,, >levrnii (Libosd1.) Fr .. Sys!. Myml. ~: 7 (1829) 

SPECIMEe;s EXAMle;Eo - Ml:XICO. Cttllt{;AJI UA: Mun icipality of Ascc11si6 n, i'.J IJ>O 

PAe;CltO VILLA, among liner under Prowpi, sp., kg. A. G3tica. 11.V.2000, UAC/ 1160. 
M,rni,ipalil )'<ifO..suGr-~nJ~s. CASAS G~ Ae;u•s. lcg. M. Andrew. 19.Vlll.2001, UAC) 
I/47. Jbidcm,JS.V.2002,U,IC/ 1148. 

OBSERVATIO NS - ·n1is species is charJcterizcd by a 20- 42 cm tall basidiomc 
with a spore sac that is l - 2 x 4- 8 cm,subglobosc-dcprcsscdand dchisccs when 
1m1lurc by a circumscissilc opening, a brown-fcrruginous gleba, a 18- 40 x 1-2 
cm, woody, fibrous stipc, and a free, fragi le, sac-shaped volva that measures 
up tv 6 x4 cm. SporcsarcS- 6 x 4- 6µm,globos c tosubglobosc,vcrruculosc, 
ochraceous and clatcrs arc 3.5- 7 µm in diam., very variable in length, spiralled, 
pale yellow, aseptate, and unbranched 

This species is highly variable in size and grows mainly in xerophytic areas. 
Macro- and microscopic characters agree with the description given by Moreno 
ct al. (1995), which was based on collections from Baja California. "Jhis is the 
first report for this species from Chihuahua. 

Battarreoides dig11etii (l'3L & J Jar.) R. l kirn & T. I Jenera, An. Inst. lliol. Univ. M=. 

32:30(1962, "l96i-) 

SeEr.;1>1£N~ HXAMJNW - MEX ICO. C.t lll UA II UA: Munidpali l)' of Ahumada, V1LLA 
Attl!MADA. RANCHO SA,.-rA M6N ICA, Oil .. ,,Jr,oil tlel! !o /,a,·,ru tride11tma (',0ville 
and Op,mtia $p., leg. F. Garda. A. ~rn;lndez. M. MCndez. E. Orozco & A. Fern;lndez. 

Llll.2003, UAC) 1149.Sm,a.-. l'~N.-.scos, le11. M. V~rp> & M. Aslor11a, lS.IV.2006, UAC) 
1151.Mun icipal ilyof )u;\rc,, SAMAI.AYUCA,nex! 1ol.arrrulride"/ala.leg.A.Gatica& 
J. C6rJo"~' 21.V:2003, VACI !150. 

OBSERVATIONS - This species is characterized by its 11 - 20 cm tall basidiomc 
and spore sac that is 3-6 x 2.5-1 cm , subglobosc-depressed, and dehisces at 
maturity through several pores all over the spore sac surface. Gleba brown­
fcrruginous. Stipe 13- l 9 x 1- 1.3 cm, woody, fibrous. Volva up to 1.2 x I cm, 
sac-shaped, free, fragile. Spores 1-5 µm, globose to subglobose, verruculose, 
ochraceous. Elaters 2-7 µm in diam .. length very variable, spiralled, pale yellow, 
aseptateandnotbranched. 

A macro- and microscopical studr or this monospecific genus including 
SEM photographs was made by Moreno ct al. (1995). Br1trarreoideldig11etii was 
previously reported for Chihuahua by Guzmin & Herrera (1973) and PCfe1,­
Silva & A!,'llirrc-Acosta (1986). 

Bovista acstivalis (Bonord.) D<:moulin, Bcih. Srdowia 8, 143 (1979) 
•L,roperdouMaliw,le llono rd., Handb.Allgem. mykol.:2Sl(l8Sl) 

- l,;,ro~rd,,,,po/ymorp/11<mViU~d .. MonograrhLrc.:39 (1842), 
nom. illegi!.,nonL.polymorplmmScop.(1772) 



Ga,kroid, an<l wrnti"i<l, of Chihuahua (M~xirn) ... 295 

SrocIMENS EXAMIS[D MEXICO. CttlllUAltuA: Muni(ipo lit)" of Gua.hohi , 
Cu~AaAJ<E. in pine-oa k woo<l, l~g. C. Mass & V Manrique,, 12.\llll.2001, AH 37830 
Municipalityofll()(O)"lla. SA~ )UM<ITO, lH!XI !O l'im1> sp •. leg. M.C. Natividad. B. Marin 
& M. Angeles, I l.Vlll.2001, Afl 37831. Mu nicipali ty of Madera. PRESA LAS Pr.'IITAS, 

in Jline woo<l, leg. J. Varga~ & J.M. Mullo,, 22.\ll[[.2003 . AH 37ll28. Munidpali !)" of 
Chihuahua. CUM8RES DE M ~)AI.CA, growing amid kafy debris under Cr,p.-e,,;,u ~p.and 
Q11ercu, sp., leg. M. Lizjrraga, IS.X l.2003, AH 37829, AH 37832. 

OBSll!IVATIONS - Macroscopically, this species is characterized by a granulose 
to spinulose exoperidium that sloughs off easily and a conspicuous mycelial 
cord that persists at the base. Microscopically, B. ,usliw1/is exhibits a capillitium 
of the intermediate-type, having yellowish, straight (rarely undulate), fragile , 
thick-walled capillitial threads (4-6 µmin diam.) with numerous large (up lo I 
µmin diam.) pits. ·fhe spores of B. at>stivalis arc smooth to vcrruculose (under 
LM) and globose (4- 5 µmin diam .). 

A study of this species in.:luding SEM micrographs was made by Ochoa & 
Moreno (2006) based on collections from Baja California. Molecular studies 
(Larsson & Jeppson 2008, Bates ct al. 2009, Larsson ct al. 2009) confirmed the 
identity of this sp"ies and its taxonomk position within the genus Bovista 
Pers. ·JhisisthefirstreportofB. 11estiw1/isfromChihuahua. 

Bo vista fusca Lev., Ann. Sci. Nat.. Bot.. Sfr 3, 5: 303 ( lS'16) 
• &,vista rui~iiT. Herrera. An n. Inst. Biol. Univ. Mcxiro 30, 35 (1%0. • 1959") 

SrECIMENS EXAMINED - MEXICO. CIUll liA HUA: Muni(ipal it )" of Guacho.chi , 
CuoAaAJ<E, leg. F. Piikrn &- R. Cao!d la nos, lO.IV.2003. in pinl"-oak wood, UAC/ /Ill 
in AH 37837. 

OBSERVATIONS - A single mature, glubose (2.5 cm in diam.) basidiomc 
was collected that exhibited an ir regular, apical nstiok. Its exnperidium was 
absent, and the em.luperidium was membr-Jnow;,smooth , dark reddish-brown. 
Microscopically, the specimen exhibited reddish-brown capillit ium of the 
Bovisffl-typc with thick-walled (8- 17 µm in diam.), highly brnnchcd capillitial 
threads with long tapering tips. The spores were ovoid 10 suhglohnse (4.5- 5.5 x 
3.5-4.5 µm ), smooth lo minutely ornamented (under LJ\.-1 ), with hyalinc, morc­
or-lcss truncate, pcdiccls (8-16.5 µm long). Under SEM the spores exhibited 
abundant, truncate verrucae that were variable in si1.e. irregularly distributed, 
and occasionally joined apically to fo rm short ridges. 

The macro- and microscopic characters of our specimen agree with those 
given in the protologue of Bovisr,, ruizii (Herrera 1960), a species described 
from Mexico that was later synonymized with B. f11sc11 (Kreisel 1967). Bm•ist11 
frisca is similar to B. 11igresce11s Pers., described from Europe and Asia; however 
that species has globosc to subglobose spores (1.2- 6 µmin diam.) and shorter 
(4-9 µm inkngth) pf'dicels (Kreisel 1967). ReportsofB. niy_rescem from Mexico 
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(Calonge e1 al. 2004) were lat er corrected to R.f11.<ct1 (Calonge et al. 2005) . This 
islhcfirslrcporl of Bvvi,1<1/mrnfrumChihuahua. 

C11 /vati11fmgilis (ViuaJ.) Morgan,/. Cincinnati Soc. Nal. Hist 12: 168 (1890) 
flGS.1-6 

SPECIME.'<S HAM J,-;E o - MEXICO. C!IIH UAIIUA: Muni cipality of lanog, 4.3 .... TO 
SOUl'IIW>:S'l' Ol'RANCIIO LA GAk ~Al"A'lA "'"'· s, ~kltA OE E.,; Mu>Jo, lt,g. M. Li ,,i r.-ai;4 , 
l.X.2005. UAC/IJ5•1in AH378'/Q. 

OBSERVATIONS - "J he single collection made consisted of weathered specimens 
with small subgleba as well as lilac toned cndoper idia and glcbal remnants. 
Microscopically, the specimens exhibited ochraceous-yellowish, septate, fragile 
capillitial threads (2-5 µm in diam.) with numerous small pores. The spores 
were ochra.:eous, glohose (5- 7 µm in diam.), and spinulose, with ornamentation 
consisting of irregular to .:ornlloid- shaped spines. Under SEM, occasional short, 
thin ridges that join the spines at their bases can be observed. 

The dosely related Calmtia .::yat/1iformis .:an be distinguished from 
C. frngilis by its well-developed cellular subglcba with violaceous tones. 
Detailed des.:r iptions have hccn made of C. fragilis .:olkctions from nearbr 
areas, su.:h as Baja California (Ochoa & Moreno 2006) and Arizona, USA 
(Bates et al. 2009). Previous reports of 01/vatili cy11tlsiformis from Chihuahua 
exist (Pfrez-Silva & Aguirre-Acosta 1986, Lafrrrifre & Gilbertson 19'112). Some 
authors synonymizc these species; however, both arc va lid spe.:ies. C,1/w,tia 
fmgilis is reported here for the first time fo r Chihuahua. 

Cr11cib11/m11 lacvc (Huds.) Kambly. Gast. lowa: 167 (1936) 

SPECIME.'<S EXAM l,.E[) MEXICO. C HIH UA HUA : Mun icipali ty of Rocoyna, SA,-; 

)UAN J"IO, on cow <lung, kg. M. Varga• & M, A11<ln,w. 11.vm.200 1, U,ICf I/25. 

M1111 icipality ofC.hi huah ua. CUM """-' 1>~ MAJAICA, on de.:ared wood ofQ"~"'"' sp. , 
leg.M.Liz.:! rraga&G.M.'irquez, 15.Xl.2003, VACI 1/U. 

0BSll!IVATTONS - This species is clearly.:haractcrized by its sessile, .:yathiform, 
3- 7 x 5- 8 mm basidiome that, when young, is covered by an orange yellowish 
tomentum that is lost at maturi ty. Peridioks arc numerous, knticular, 3-6 x 
1- 2 mm. and whitish with a funiculus while basidiospores arc 7-9 x 4-6 µm. 
ellipsoid, hyalinc, and smooth. 

This cosmopolitan species was previously cited from Chihuahua by Pfrez­
Silva & Aguirre-Acosta ( 1986) . Laferrifo: & Gilbertson (1992) . and QuiMncz­
Martincz;:t al. (1999). 

F1os. 1- 3: J;o,,istafr,sc11 i\H 37837. I. Spore$. 2. Spore ornamentation detail. 3. Spore pcdiccl 
orname'lltation detail. F1os. 4- 6: C,,lvariafragili, AH 37840. 4. Spores. S. Spore ornamenta tion 
deuil.6.PineJcapillitium. Sca leba r l, 4, 6 : 2pm;2.5 : l1un;3 : 0.5 pm 
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Cyat/m s stercoreus (Schwein.) De Toni, Syll. Fung. (,\hdlini) 7, 40 (1888) 

SPEC IME.'IS EXAMl,,E[) - MlcXJl:O. l:HIH UAIIUA: Mu nic ipality o f Rocoyna. SA:,, 

)liANIT0.011 oowd w,g. kg. M. Liz.lrraga. l l.\'1.200 [, U,\C/ /J1Jin AH 378·12. 

OBSERVATIONS - 13asidiomes abundant on dung, morphology variable, in 
general rnnical and with a basal wneorwith a conspicuous pc di eel; exopcridium 
hairy and shaggy when young but becoming smooth, yellowish brown to 
brown with age. Endopcridium smooth, dark gray. Peridiole black, 1.5- 3 mm 
in diam. , double-walled and without a tunica, with a whitish funiculus. Spores 
of22-28(-30) x 18-25(-28) fllll, globosc to subglobosc or broadly ellipsoid, 
subhyaline, lhkk-walledupto3 µm. 

Cyatlms picrr,s H.J. Brodie, which has large spores similar to those of 
C srercoreus, grows on decayed Et1ailypl11s wood. Cyallws piclus is known onlr 
from Mexico, while C. stercoreus has a worldwide distribution (Brodie 1975). 
l.afcrrifrc & Gilhcr1son (1992) and Quiii.6ncz-Martina. ct al. (1999) previouslr 
reported C. slerwreus from Chihuahua. 

Discise1lacarrdida(Schwcin.)Lluy<l. MycoL\\'rit. l: 100( 1902) 

SPECIMEN• EXA MI NED - MEX ICO . C lllll UAIIUA: M unicipality of JuareL, "'"' JO 

Cn: PAO JUAREZ TO CASAS GRAN"DES ROAD. next !O l'ro5opi,glarnlulosa Torr. and Larrea 
trident~t~.leg. J. Carraiieo, 20.X.2006. U,IC/ 1155 inAfl 37815 

OBSERVATIONS - One basidiome was studied: subglobose, endoperidium light 
gray, fibrillosc ostiolc, spores globosc to subglobosc, 4- 5 µmin diam., aspcratc 
to vcrruculosc. Capilli tium 3-4 fJffi in diam., hyalinc, yellowish, with septa and 
pores 

Ochoa & Moreno (2006) published a morphological sludy (including SEM 
photos of the ornamented spores) of this species based on collections from Baja 
Cali fo rni a. "!his is the fi rst report of V. c1mdido for Chihuahua. 

Discised a hyalothrix (Cooke & Massee) [ loll6s, Nov. KO,.l. l: 107 (1902) 
: Di,;,:i,~d,, /"'d;c.-1/ala (Morg.,n) Hull6. , T~rm. Fu, . 25: 103 ([902) 

SPF.CTMRNS RXAMINl'1) - MEX ICO. C Hl ll llAHIIA: MHnicipalityof , .. are,, KM 10 TO 

SAN JER6s1.-io. on sandy and calcareous soi l kg. R. Martinez-Contreras, 23.111 .2002. 
UACfw8e inA/1 37816. 

OBSERVATIONS - In Mexico, D. liyalothrix has previously been reported from 
ar id zones in Baja California (Ochoa & Moreno 2006) and Sonora (Moreno 
ct al. 2007). 11 is characterized by large, strongly ornamented spores [(6-) 7-8 
µm in diam.I with episporial spines that arc apically fused and for m flat tipped 
processes that arc easily observed under phase contra.st microscopy or (more 
clearly) under SEM. 

The spores consistently exhibit pcdiccls that vary in length as the fungus 
maturel;; however, dimatk conditions may also play a role in the variation 
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ohsuved. The Chihuah uan spores typi cally have pediccls that are approximately 
2 µm long, although longer (:S 4 µm) pcdiccls were also observed. Comparison 
of t he type spe.: imens of Di.<ci.~ed11 ltyalo1/1rix and n. pedicdfo111 hy Moreno ct 

al. (2003) concluded thal these species arc cunspccific. 
Lafe rriere & Gi lbertson (1992) were the first to report D. hyci/01/irix from 

Chihuah ua. 

Disciscda verr,,cosa G. Cunn .. Trans. & Proc. New Zealand Inst. 57: 205 ( 1926) 
• Dim=fa«ridaVclcn.,Novit.Mycol.: 169(1939). 

S PECIMENS EXAM INED - MEXICO. C lllll UA H lCA : Municipalit )' of J\larcl. l>UNAS 

DE SA..\tALAYUCA, on nndy ,oil, l<>g. A, Galica . 31.111.2000, UAC/ 1081 in AH 37821. 

M1111i ci p,a lil )' uf la11u,. K..o '"" / ANOS 'l'O AGUA PkU1 A kOAU, tlHl (() Acud« ' I'·· leg. M 

LiZ.rraga. 17.Vlll.2008,U,ICJll70inAI/ J7821 

OssEnVATJONS - This spedes is clearly chara.:terized by its 9- 10 µm broad 
spores that arc conspi.:uouslr ornamented with obtuse finger-like pro.:esscs, 
typically curved at their apiccs (Pfrcz-Silva cl al. 2000, Moreno ct al. 2007). 

'! his is the first report of V . verrucosa from Chihuahua. 1.!atcs ct al. (2009) 

report this species fro m Arizona. but most North American records of arc from 
Mcxico(Sonora). 

Gt:asfr11111for11icat11111 (lluJs.) I look, Curti~ l'L Londin. 4: 575 ( 1821 ) 

SPht:!MhN• HA."'".., - MEXI CO. C HIH UA HUA : Mu .. ici1>"1i ty " ' Ju.in,,., Cwru.u 
) lLAREZ TO C!I IHUAJI UA ROAD. under ,\cacia •p .. k g. LA. Rivera, 24.JV.2007, U,\CJ 1099 

in AH 37857. 

011sERVATJONS - The single hasidiome .:ollc.: ted possessed four rays 

supporting the en<loperidial body and lacked the exopcridial mycdial layer. 
lhc cndopcridial hody is glohosc wi1h a nar rowly conical, truncate, fi hrillosc 

pcrislomc that is lighter than the cndopcridium but not dist inctly delimited. 
The spores arc glohose (4.5- 5 µmin diam.) and ornamented with .:onspicuous 

Geas/rum q1wdrifidum Pers. is another species with a forn icate gastrocarp; 

however. this spedes has a dist inctly delimited pcristomc and larger spores 
(5.5-6.5 µm in diam .) . Geastmm leplo!ij11mn11m G.E Atk. & Coker is another 
closely related fornicate species tha t has 5mallcr spores [(3- )3.5(- 1) µm in 
diam. ] that arc less coarse than those of G. fonriwlllm (sec Sunhcdc l 989). ' lhc 

also closely related G. jurei Lazo, described from a single basidiome co\le.:tcd 
in Chile, is diffe ren tiated by its non-delim ited pcristomc tha1 is noticcablr 
lighter than the cndoperidium (Lazo 1972). More new collections arc needed 

to determine its taxonomic delimitation. 

We repor t G.fomicatum from Chihuahua for the first time here. 
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Gea;; tr 11111 s a ccat11111 1'T.,Syst.Myrnl.3:16(]829) 

SPEC IME.'IS H AM ISED - MEXI CO. C II JII UAII UA: M un idpal il y of O campo. 
B.\SASE.,cmc, on liner in pine-0ak wood. leg. C. Sal~,.., & D. Mejia, 8.X.20(H. UACf 
1 W3 in AH 37851. Mun idpal ilyuf M.o<l cr-a, l'l<HA P>J<1 ·1·As, on lillcr iu pi1lt'-oak wuuJ , 
leg. A. Santiesteban, M. Le6n, J. Ca rra""o & L. Grimaldo. 15.JX.2007. VACJ l !61 in AH 
378•19 a nJUACJl/07in,IHJ7850. 

011sERVATTONS - This species is characterized by hasidiomcs with sessile, 
globusc cndopcridial bodi~'S with librillosc, Jislinctly delimited, occasionally 
recessed peristomcs, non-hygroscopic rays, and 4-6 µm broad spores with 
pronounced verrucae. 

Laferriere & Gilbertson (1992) previously reported Geastmm sacwtum 
from Chihuahua. 

Gcastrum sclm1idc/ii var. parvispor11111 G. Mo reno, AltCS & Dios, Micologia 

2000(Trentu),Ass.Micul.Bn:saJola: 159(2000) FIGs.7- 9 

SPEC!ME.'<• EXAMINE[) - MEXICO. Clllll UAllUAC Mn nic ipalityof C11>ih uriad,i . Ms 
BE~NAtlit. amid lc11fy dcbri~ofQ,.rn:ussp. and Cupre,:;r,s,ip.. lcg. E. Orozco, 12.IY.2003. 
AH378'18. 

OBSERVATIONS - This species is characterized by non-hygroscopic rays, 
globosc cndopcridial bodies with short stalks that arc covered with a fine 
pruinosc layer, and recessed, plicatc pcristomcs that arc distinctly delimited by 
a rim. Thl" 4.5-5(-5.5) µm broad spores possess dense, truncate verrucae. 

The small spore size and other features observed in the Chihuahuan material 
agree with the description by Dios ct al. (2000) of the same variety from 
Argentina (Dios ct al. 2000). "Jhis \axon includes American material previously 
reported as G. schmiddii (Lloyd 1902, Coker & Couch 1928, Ponce de Le6n 
J',146, Smith 1951) with spore dimensions that rardy exceed 5 µmin diam. 
However lhe spore dimension;; cited for Arizonian material of G. scl1midelii 
arc (4.8- )5.6- 6.4(- 7.0) µmin diam., sec Bates (2004). ln contrast, European 
collect ions (G. schmidelii 'l"".tr. sd,midelii) typically have larger spores 14.5- 6.6 
(- 7) µm]. Under SEM, the spores exhibit long, slender, truncate verrucae, which 
are occasionally joined at their apicl"s to form irregular-shaped ridges. 

Geaslmm schmidelii var. prm,ispomm is reported here for the first time from 
Mexico. 

Gcustrum triplex Jungh., Tijdschr. Nat. Gcs,.h. Physiol. 7: 287 (1840) 

SPEC!MhNS SXAMINE[) - MEX I C O. C HIHUAH UA: Mu11i;:ip~li1y of Gu~d,o<loi, 
CUSAIIAIIE, on lincrofl'i111,s $p., lcg. M. Lizarraga . 6.Y.2000. VACI 1/QQin ,!./ / 3785./ 
Mun icipality of Ocampo. BMASEACtt1c, on liner of Pim,s ~r- , leg. M. Lilamga, 
12.Ylll.2001, VACJ W98 in AH 37853. [biJ~m, 8.X.2001, on J.,~f Jc-Otis ofQ,,..rt:11< >f~, 
leg. E. Soto, N. Si lvi & M. Liz..lrragi . VACI I IOI in ,II/ 37856. Mu nicipality ofllocoyna, 
SAN IUANITO, on liner in pine -oak wood, leg. C. H~rn.lndez-Oga.r., 15.IX.2006. VACI 
1174 iuMl37855 
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F1G<. 7- 9: Geostrnm schmidelii v~,. parvisporum AH 37848. Spoc,,s. 1=,G~. 10- 1 l: Lywpe,don 
armpurpureumA l l3781l . Sporcs . Scaleb.ar7- ll - lµm. 

OllSERVATTONS - Gea.<lrum triplex is characterized hy its large size, non­
hygrosi:upic rays, prominent pscudoparcnd1ymatouscollar, scssilccndopcridial 
body that lacks an apophysis, and a distinctly delimited fibrillose peristome. Its 
4-5 µm broad basidiospores possess dense, truncate verrucae. 

This species is commonly found in Mexico (Calonge ct al. 2004) , and it was 
first reported for Chihuahua by Lafrrrifre & Gilbertson ( 1992) 

Gcastrnm xcroplli/11111 Long , Mrcologia 34: 13 ( 1942) 

- G~a.,terplurimleurnl.ong&Stoufler.Mycologia40:SS3(1948) 

SPECIMENS EXAMINED - MEX ICO. C 11111UAH UA: Municipality of Juarci. KM 30 

C11.: DAD JuAuz TO CASAS GaAND~S ROAD, in uroph;1ic .,~. with Larm, lridmtata , 
leg.J.Carra,ro,20.X.2006.UAC/ llll6inAll .17852 
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OBSERVATIONS - 13asidiomes of G. xemphilmn have suhsessile, densely to 
minutcl)' furfuraceous emluperiJial bodies (1-2 cm in diam.) wilh short stipes, 
endoperidia that split into 6-7 rays (typically recur\'ed at their tips and close])' 
surrounding the endoperidial bod)' at its base), a brownish gray gleba, and 
non·dclimited, small, truncate, applanatc to conical plicatc pcristomci, that 
are concolorous with endoperidium. Microscopically, G. xe.rophilmn exhibits 
glabruu~,aseptate, unbranchedcapillitium (3-4 µmin diam.) thal lack purcsand 
globosc, vcrrucose spores (4 - 5 µmin diam.) with dense, truncate verrucae. 

'I his is the first report of Ge11str111n Xt'ropllilum from Chihuahua. It was 
previously reported in Mexico from the states of Morelos and Sonora (Pfrci­
Silva et al. 1999). 

Lycopcrdon atrop11rp11rc11m Vittad., Monograph Lye.: •I:! ( 1842) 

SPECIMENS EXA MINED MEXI CO. C ll llllCA JI UA : Muni, ipality of Bocoyna. Ms 
)UANITO, in pine wood, leg. 1-1., ... Pena, lO.V][l.lOOl, UACJ 1152 in AH 31807. LAGO 
DE A1<u ,,eo, in pine-oakwood, leg. M. Ar,,.lr<>w& M. VArgas, l l.\'111 .2001, UAC} 1/C,3 
in , IH 378/J8. Municipality ofGuach ochi. CUSARARE, ,n pine-oak wood. leg. C. Ma11 
& V. Manriquez, ll.\llll.2001, UAC) 1173 in AH 37811. Mun icip,di ty of Ocampo, 

BASASEACHIC. in 1,i,w-ook "'00<1, leg. E. P,·droia, 10.\1111.2002. UACJ 1109 in tlH 
378W. Mun icipality of Ch ihuahua . Ct:M ~HS 1)£ MAJALCA, in cypress-oak wood. kg 
M. Liztmga, 15.XJ.2003, UAC) 1/llin AH 378()'). 

OllSERYATJONS - Lycoperdo11 arropurpureum is characterized by a gleba 
with purplish to violaceus tinges, an alvcolate, well-developed subgleba, 
and exopcridia with well-formed, brown, slender, simple, fragile spines. 
Microscopically, the species exhibits a Lycoperdon-type capillitium of rrddish 
brown, thick-walled capillitial thread;; with abundant, small pores and 4.5-6 
µm broad, globose, coarsely verrucose basidiospores. Under the SEM, stout, 
coni..:alspinescanbcobscrvcdonthcsporcs. 

Although Kreisel (1973), (Ortega ct al. 1985) , and Calongc (1998) regarded 
L. dedpims and L. atropurpurmm as synonyms, Jeppson ( J <j87) and Jeppson & 

Demoulin (1989) disagreed. Recent molecular st udies have .:onfirmed that the 
two species arc distinct (Larsson & Jeppson 2008). 

Although previous rc..:ords of this \axon from Mcxi..:o exist (Calongc ct al. 
2004), it is reported here for the first time from Chih uahua. 

Lycopcrdon eximium Morgan , /. Cincinnati Soc. Nat. Hist. 11: 15 (1891) 

SPECIMENS &XAMl!<ED - MEXICO. CIIJJI UAII UA: Mun kipal il y of Ocampo. 
BASASEACHIC. in pine wood, leg. M. Hern:!ndez, 22.Vlll.2002, Ut\C) 1108 in :Iii 

OllSEII.VATJONS - Basidiomcs pyriform, 3.5 cm high x 2.5 cm diam. 
Exoperidium comprising small, isolated verrucae and small, dark brown spines, 



Ga,kroid, an<l wrnti"i<l, of C hi huahua (M~xirn) ... 303 

occasionally joined apically with other spines. Endopcridium membranous, 
light brown. Gleba brown with li\a.;cous tones. Subgleba wdl-Jcvdoped, 1.3 
cm in length and 2 cm broad, cellular; cells up to I mm in diam. Capillitium of 
the Lycopado11-type; capillitial threads 2- 5 µmin diam., reddish brown, pitted. 
Spores 5-6 x 1-5 µm, ell ipsoid, or rarely subglobose, smooth to verruculose, 
with a short pcdicels. Spore ornamentation formed of abundant, dense verrucae, 
ucrasiunally joined al their tip;; to fo rm short ridges. 

Our collection agrees well with the description of Coker &Couch ( 1928). This 
species is characterized by its cellular, well-developed subglcba, Ly,:operdo11-t ype 
capillitium, pored capillitial threads, and ellipsoid spores. Lycoperdo11 eximium 
is similar to L. oblo11gis/>0mm, which Kreisel (1967) transferred to Bm•ist<1 as 
B. lo11gh1wrn Kreisel, the epithet ~oblo11gi~J10rn" having been used prcviou;;l)• 
by Bottomley (1918) and thus not available. Although both /l. oblongispora 
(Lloyd) l.lottomky and B. /011gispora have ellipsoid spores, both species have 
vcryl ittle toabsentsubglcba(Dcnnis 1953). 

Previous records of Lycoperdon eximi11m from Valle de MC xi co exist (I lerrcra 
1963); however, ii is reported here fo r the lin;l time fro m Chihuahua. 

Lycopcrdon /iviclum Pers., J. But (D<:svaux) 2: 18 (1809) 
SPEC !M .NS UAM JNED - MEXICO. Cmu u.urnA: Muni~ipali t)' of Bocoy ua . SAN 

)IIANITO, under /~m .. sp., leg. M.C. Nati,id<>d, IJ. Marin & M.A. Samaniego, l l . V IJ J.200 1, 

UAC)/115 in AHJ7858. 

011sERYATJONS - Rccognizcdbyitspalc brown,slightlygranulosccxopcridium; 
glcba greenish, subgleba alveolate, capill itiurn with abundant pores and 4.5-5.5 
µm broad, rugose basidiospores. 

Recently reported from the Mexican states ofllaja California, Jalisco, Oaxaca, 
Tlaxcala, and Veracruz (Calonge ct al. 2001) , L. lividum is reported here for the 
fi rs11imcfrom Chihuahua. 

Lycopcrdon marginatllm Vitt ad. ex Moris & De Not., Fl. Caprar.: 226 ( 1839) 
SPEC!MIO.'<S EXAM l >;EI) MEXICO. CHIH UA HUA : Municipality of Bocoyna, SA,; 

)IIAN JTO, un<l~r Pim,up., kg. M.C. Na li\'i<l<>d, IL Marin & M.A. s~manic-g", l l.Vlll .200 1, 
All 378 19. lhiden1 ,leg.A . Fran..:o& /.Mui'l01,8 .lX.2002,/JACj l l/J inAl/ 37820 

OBSERVATIONS - Lyw;,"rrlou margimilum is principally r<:cognizcd by its 
exoperidium with pyramidal verrucae (frequently composed 3- 5 apically 
convergent spines) and that sloughs off the exoperidium in small plates as the 
fungus matures. 'This species is microscopically distinguished by vcrruculose 
spores that measure (3.2- )1.0- 4.8(- 5.6) µmin di am. 

In their SEM examinations, Ochoa & Murrno 2006 obscrv<:d no significant 
spore ornamentation differences in the Mexico and Spain collections. Laferrifre 
& Gilbertson ( 1992) previously reported L. n1r1 rgi11a /11m from Chihuahua 
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t ycoperdo11 per/at11111 Pers. , ()l,...,rv. Mycn l. (Lipsi3c) l: ·I (1796) 

SPEC IME.'IS H AMISED - MEX ICO. CII JII UA II UA: Munidpal il y of Ocampo. 
B.\SASE.,cmc, on liucr ill pine-oa k wood, leg. f. ,\gu ilar, 26.Vlll .2002, VACI 1157 ill 

AH 37817. 

OBSERVi\TJONS - This species is easily recognized by its cxopcridium of fragile . 
conical spines surrounded by a persistent, circular row of warts resembling a 
pearl ne.::klace, a Lyco1'erdo11-type capillilium wilh pores, and globose, 3.5-4.5 
µm broad,vcrrucoscsporcs. 

Lycoperdo11 pa/atmn has been frequently cited in the Mexican mycobiota 
(Calongc ct al. 2001). Reported from Chihuahua by Pfrcz-Silva & Aguir rc­
Acosta ( l 986), Quifi6nez-Martinez et al. ( 1999, 2005), and Quiii.6ncz- Martinez 
&Gar.ta-O cali.as(2003). 

Lycopcrdon pyri/or me SchadL Fung. Bavar. P:.4lal. •I: 128 (1774) 
• Morgmwlfa pyriforrnis (SchaelT.) Krei,;e] & D. Kriiger. Myootuon 86: 175 (2003) 

s .. ~CU.tHIS H AM ISH]) - MEX ICO. CHJJI UA II UA: Mu .. k i1"'1 i1y uf Ocam f10 , 
ilASASEAcmc,ondecayingl'inussp. wood. leg. M. Lizt rrig.a & J. \'argas,6.V.2000, UAC) 

I I /Jin AH 37823. 

011sH1WATTONS - Thisspc.:ics is rccogni1.cd hy its t}'picallypyriform hasidiomcs 
with abun<l,mt,whi tish , ba:ial mrct:lialcor<ls and ilscharactcristic lig11icoluus 
habita t. ·nic cxopcridium is vcrruculosc-granulose and spores arc 3- 4 µm in 
diam. and smooth to vcrruculosc. 

Kri.iger & Kreisel (2003) pla.:ed this species in Morgm1ella Zeller (as 
M. pyriformi.,) ha~cd on molecular data. The molc.:ular phylogcncti.: studr 
of Larsson & Jeppson (2008) , which included a bruadcr sampk of species in 
Lycoperd11.::e11e, retains this species in Ly.:operdon. Ochoa & Moreno (2006) 
studied spores of material from Baja California under SEM. 

l.ycoperdo11 pyriforme was first reported fro m Chihuahua by Laferriere & 
Gilher1son (1992). 

Montag11ca arenaria (DC.) Zdkr, Mycologia 35: 418 (J':143) 

SPECIME.'IS EXAMISED MEX ICO. C IIIII UA IIUA: Mu nicipality of Ju;lre-,., KM 10 

CJL'DAO fuA RE~ TO )A'<OS llOAD. next tolarr<'a 1ridm1ara, leg. M. LiUrrag;,.. 26. VII 1.2000, 
UACJ 11•,0, ""' 12 SAN ln6NJMO TO C r,. JuA. ll7. ROA [), in,aridysoil. leg. A. Frnnro & 
s . E>cobar. 17.IX.2002, UACJ 1141. SAMALAYUCA. R.-sc110 EL Zouo PLATEAIX>. kg. 
F. G~rcfa & F. Pil'lera, 24 .V.2003, U,IC/ IJ.12 ill ,IH 37839. SrnallA OE JuAuz, in sa ndy 
so il, lcg.A.Aguirre,9.XII.2006,UAC/IIJ8.Srn1tllA Dtc SAMAI.AYUCA, in .. ndysoil,lcg. 
C.Sala7.ar, l6.][[ .2UU7,UAC/ J J37. 

OBSERVATIONS - Montagrre,i orenaria is .:haracterized by its pilcus having 
an apical disc, radial gills, a hymcnophorc, and spores with a prominent germ 
pore. 
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fu,,. 12 - 1.1, l,ya,p<:rdau ui,nium All 3i859. 12. Spc,r,;:i. l.1. Sp,oremnan,cntation ,J.et~il. F,r. 
H: Sc!,,ro./uma arcolatum AH 3i8l3. Spore. Fm. JS: S. wrruromm ,\H 378 11. Spore. 

& al eb.tr 12- 13 : 1 ~m; 14- IS : 2 ~m 

Hopple & Vilgalys (1999) studied the taxonomic position of Mo11tag11e<i Fr.; 
their sequence analyses placed M. arenaria in the same clade as Podaxispisti/laris 
and members of Coprim1s section Cumilli and the genus Le11wcopri1111 s, lhcreb)' 
confirmingthchypothcsisofSingcr(\986). 
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Spore sizes [(6- )7- R( - 9) x (4- )5(- 6) µm ] in the collections studied here 
differ from those reported by Dios cl al. (2001) based on Argentine wl\ections 
(13-16 x 10-12 µm). ·This variation in spore size is frequently foun d among 
basidiomes in the same collection. Chen (1999) concluded in a studr of the 
genus that ~there is extraordinary variation in the size and shape of the fruiting 
bodies and spores of Mmrt'1gnea" and indicated a wide spore si1.c variation of 
7- 22x'1.5- 14µm. 

Although it is frequently obser\'ed in xeroph>'lic areas of Chihuahua, this is 
the first published repor t of M o11/<1g11er1 M<'IIMill for Chihuahua. 

M }'t:t:11astrm11 cor i mu (Guers.) Dcsv .. Ann. Sci. Nat ., Bot., Ser. 2. 17: 147 (1842) 

SPEC IMENS EXA.\USED - MlcXICO. C HIH UA HUA: MuniciJ>ality of Ca,.a, Gra ndes. 
CASAS GRANDr.S, in grassla nd. le-g. M, Andrew & M. Vorgas. ]9.VIII .2001. UACf 
1 /.I~. Munidp,11i1 y of Ju:\ rc, , C1uuAu )UAlllZ, in facuda de \'e wrinari~ In,1. Cicncia, 
liiom<'dic.a,,agarden,lcg.S.1'.Kob.ar&M.Liz.irraga.13.Vl.2006.U,\C/ IJ./5. 

OBSERVATIONS - R<.'cugni:tcd by its thick pcridium which stdliforrn splitting at 
apical portion, spores 8- 12 µrn in diam .• reticulate and capillit ium cyanophi lous 
with numcrousspinose projedions. •this \axon was firs t reported for Chihu ahua 
by LafcrriCre & Gilbertson ( 1992). 

Pisulillu,surfo::M (S,op.) Rau,chcrt, Z.Pilzk.25:51 (1959) 
• Pisolitlms ti .. .iorius (l'ers.) Coker & Couch, G~t, E,w. U.S. D nOOa: 170 ( 1928) 

SPJ<C!MJ;NS J;XAM JN J;J> - MEXICO. C HIII UA H UA : Mun idpalil )' uf ,~ ...... P llUA c ...... 
DE An mrn, in r iparian ,·egetation next to Qua,u, 'I'·· leg. /. Martinez, S. Her re ra & 

I. /,,U rquei., 22.m.2001. UACf 1158. Mun icipality ofChilrnalm3. KM !!o '.'IAM IQUIPA 
ro C 1tlfWAIWA WAY, next lo Q11en:11, SJ>., le)\. S. l·l<."'rrer_., 28.VIl[.2003, U,\CJ I/59. 
M,rniciJ"'lity of Madera, Pu.SA PE.'<lTAS, leg. M. l.i7..lrrag~. 23.Vlll.2003, next to 
Quen:ussp.,UAC/1160. 

0BSll!IVATIO NS - This taxon is recognized by its 9- 13 flm broad, globose, 
spinulosc basidiosporcs. 

l'i.w1litlm.1 llrliizn< has hccn frequently reported fo r i\.k )[icO and is mainl)' 
associated with Pium and Querrns (Calonge et al. 2004). It forms a complex 
comprising se\'cral taxa that arc easily differentiated at the molecular level, but 
not morphologically. 

Guzm:l.n & Herrera (1973) previouslr reported/~ Mhizm from Chihuahua. 

Pm /axis pislilluris (!..) Fr .. Syst. Mycol. 3: 63 ( 1829) 

See<.:!MU<S tiXA."l"W - M EXICO. C.HIWA II UA : Mu ni <i1 ... lily of Juaire,, C. uDAU 

JuA HZ, U~MN zosr, ncx1 to l'=pi, •I'·· ks. I, Martine.-.. JS.Vl.2001. UAC} J/37. 
C11MPlJ• DEL IN6TITlJTO DE CJENCl!IS B10."EDICAS, USI\'. AUT6NO."" CllJDAD JuA~~z. 
in ,amly >Oil. leg. [. Mfo,iue, y ). Martin.,,,. 25.Vlll .200 1. UAC] 1511. Ibidem, as>0<iale<.i 
withlarrrolri<lenla/a,kg. l. llaca& W, Coronado, 13.Vlll.2002,UACj 1136. KM 12 SA~ 
Jn61<1Mo ro lui1rnz ROAl), ~noci~t~d with L,,,,,-e,, 1ri<l~11tata. lcg. A. Fr.rnco, J. Soto & 



Ga,kroid, an<l wrnti"i<l, of Chi huahua (M~xirn) ... 307 

s. Escobar, 17.IX.2002, VACI 1138. SAMALAYUCil, Jv.sc110 ZoRRO PLAHAl)O, in sandy 

soil,ltg./.Olrd<.>00.25.V.2003.UAC/1139. 

OBSERVATIONS - Recognized by its basidiome dehiscence by an irregular 
rupture at pilcus base, spores 9.5- 17 x 8.5- 13.5 µm, broadly ellipsoid to oval, 
with a thick doubk-walled, prominent germ pore. 

The large variahility in hasidiome and spore sl7.c exhibited hy Pndllxi.< 
pistil/1iris has produced taxonomk confusion. 

A solitary to gregarious species typical of xeric .:ireas, /~ pistillaris is commonly 
found in the Municipality of Juarez, including urban zones. This is the first 
report from Chihuahua. 

Sd1i=ruto111a l1Keratu111 (Ehrcnb. ex l'r.) LCv., Ann. Sci. Nat., Bol., SCr. 3, 5, 163 
(1846),as"/acenmi~ 

SrECIMENSEXAMl:<ED - MEXICO.C11 m oAlllJA:M u nici r ali tyoflu;lrez.SAMAlHUCA, 

in .. 11Jy soil, kg. M. lilarr•g~. 4.111.2001, U,lCJ 1135 in AH 37&16. Muukipali!)" of 
Cuahutcmoc. KANctm Ei. CAsT11.1.o. localed between Coyame an<l Cuauht<'moc. in 
~,;, area wi1h Larrea rride11,~ta and Pmsopi, , r. lcg. I. Vars~•. U,\CJ I HJ 

OBSERVATIONS - Two collections of isolated specimens. Basidiome stipitate, 
up tu 6.3 cm total tall. Spore sac subglobusc uf 1.5-2 x 2- 2.5 .;m, with a 
petalloid dehiscence produced by irregular fissuring downwards from the apex. 
Stipe white, 3-4 x 0.3-0.6 cm, which goes inside spore sac such as a columella. 
Exoperidium not observed. Capillitium 4-10 µmin diam .• reddish brown to 
ochraceous red, with isolated filaments , thick-walled, wi th short and scarce 
br,mches which have obtuse endings; capillitium remains in the endoperidium 
and columella wall when maturi ng. Spores of 5-5.5 µm in diam., globosc to 
subglobose,smooth. 

Moreno et al. ( 1995) presented a macro- and microscopical study of this rare 
species, including SEM micrographs, based on collections from Baja California. 
This is the lirsl report for Schiwstum« /t,cera/um from Chihuahua. 

Sdcroderwa«reola lu111 Ehrcnb., Sylv.M)•col.Bcrol.(Bcrlin):27(]8 l8) 
FIG. 14 

SPECIMIO.'<S EXA MJ:< ED MEXICO. C HIH UAH UA: ,\ lu nicipality of luirez. CAM PUS 01 

l HTJ'J' U'l'O l>h C, NC IA B10Mli1'J M, C ,.,. ,.ko "~ i1'10MA1. u,,,v. Au..-6sOMA CllJllAI) 

JuA REZ. in a ga rden wi1h Salu: sp .. leg. M. Liz<irrdga, 26.lX. 2007. VA.CJ /1)8./ in AH 
37813. 

OBSERVATIONS - Basidiome small, l - 5 cm in diam., surface hruising instantly 
purplish lo reddish with 5% KOH, peridium with small brownish s.;ales, without 
a stem or occasionally with a poorly defined pscudostipe. Spores 12- 16 µm in 
diam., globose, densely spinr but not reticulate; with spines up to 2 µm long. 
Under SEM spore ornamentation seen to be formed by large, conical spines 
that rarclrjoinat apex. 
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.Sims et al. (1995) construc1ed a key to the genus hased mainly on spore 
ornamcnlalion (spinulosc, subrcliculalc, or reticulate), after which Guzman 
& Ovrebo (2000) proposed a new genus section and cited a new species in 
the American Continent. Scleroden11a 11reofot11m has been confused with S 
1·errucos11m (Guzma» 1970), which is treated below. 

Erst reported in Chihuahuan mycobiota by Quifi6nez-Martinez et al. ( l 999) 
and Quifioncz- Martincz & Gar/.a-Ocaflas (2003). 

Sd eroderma cepa Pers., Syn. M<:th. Fung. (GUUingcn) I: 155 (1801) 
s • ..-:r .. F.NS RXU11N'r.l> - MEX IC.O. f:HIIWA llUA: MHn icipality i,f C. h il U1ah 11.t, 
CU1'-IIIRES DE Mi.lALA, ,n o.ik-cyprcss wood, leg. M. L1ulrraga & H. l'clayo. JS.X].2003 , 
UAC/I083inAH37812. 

OnsERVATJONS - Scleroderma cepa is characteri1.cd by spinulosc 9-12 µm 
broad spores and a smooth, white peridium that becomes pinkish-brown to 
dark brown when handled or becomes mature. '!he surface is often cracked 
or areolatf' but not with raised warts as in S. dtrim1m which can be furthf' r 
distinguished b)' reticulate rather than spinulose spores (Kuo, 2004). 

Gui.man & Herrera (1973) and PCTu.-Silva & Aguirre-Acosta (1986) 
previously reported S. cepa for Chihuahua. 

Sclerodermaverrurosum(Bul l.) P<"rs.,Syn. Mdh. Fung 
(Goningcn) l: 15-1(180 1) 

SPOCl .. ENS EXAMIN'ED - MEX ICO. C1111tUAIIUA: Municipalil}' of Guadah1pe. SJ[RlA 
LA AMA II.C.OSA, a...-.cia1ed wi1h Qa~ccu., .,p .. Prr,,n{'i> sp. a1><I IAlrr1<a /ci,lmrala, leg. C 
Artcaga.28.X.2007,U,\CJJUS5in 11H378/4. 

OBSERVATIONS-Characterized by its fragile puidium (~Imm thi.::k in the dry 
basidiomc) with small scales at maturity, generally well-developed pseudostipe, 
glohosc 9-12 µm hroad in spores, and cpisporium formed hy thick pyramidal 
spines. 

Pfrez-Silva & Aguirre-Acosta (1986) and Laferrifre & Gilbertson (1992) 
reported S. verrucornm for Chihuahua. 

Ti,lostowa albicar1s V.S. Whi1c.1\ull. 'fom:y Bot. Cluh 28: 428(1901) 

Srocl .. ENS EXAMINED - Ml:XICO. C t11H UAIIUA : Mu nici pality of Casas Gra ndcs, 
KM 36 C.,sM GlANDES TO Co. Jui.11.IZ ROAD, leg. D. ),.fojia, 7.X.2005, next 10 Larrea 
1ri,i~111"t",UAC) /Q76inAH378-/I 

OBSERVATIONS - T11lostom11 11/biams is recognized by its thin but clearl>• 
membranous cxoperidium, circular mouth, and spores that arc 4.5-5.5 µm in 
diam., globosc, smooth lo verruculose. Urnlcr SEM the spore ornamentation 
appears as small and irregular verrucae, some of which arc anastomoscd 
(ESCJUCdactal. 2004). 
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This is the firs1 repnr1 of this species from Chihuahua. 

T11/ostomacrctacc11111Long.Mycologia 36:32 J(l914) 

SroclMESS~XMIINED MEX ICO.C11 m UAII\IA:M uniei r ali l )"Of111UTci.SAMAUYUCA, 
RANCIIO EL Zou1.o PLAUADO, lcii;. T. RuNlkaba & G. Garcia, 20.IV.2003, in sandy ,oil. 
UACJ 1092 in All 37834. Anorn "" I. As Vi~oRAS. S1uH n1<) l!A ~~7, lrg. ,\ , Aguirre, 

9.Xll.2006. UAC/1066inMIJ7835 

OBSERVATIONS - Characterized by its whitish basidiome, hyphal '-'Xoperidium 
that is mixed with sand, fibrillose stoma that becomes indefinite when mature, 
cylindric stalk that arises from a conspicuous hasal mycclial cord, filamentous 
br..i.nchcd si.cplal<.' capillitium, and smooth 11,lobose lo sub11,lobosc spores 5- 6 
µm in diam. 

When the fruiting body is enlarged, it can b" rnnfus"d with "fo/ostoma 
o~sum, but that species generally has a straight stalk with a non-radicating 
(usually volviform) hasc, and capillitium hrokcn in1n hranchcs, seen under LM 
asdidwtomousendings. 

Known only from xcric areas in Baja California (Moreno ct al. 1995) 
and Sonora (Esqueda et al. 2001\) . "Jhis is the first report of ·1: crdace11m for 
Chihuahua. 

Tulostomujiwbriulum Fr.,Syst.Mycol.3:43(1 829) F1G.l7 
SPhC!MhSS EXAM ISHD - MEXI CO . C HIH UA HUA : Mu nki r alily of Ahu mada , h 
Slln:o, l'.Jrno Bn1,AVl~T~, next to l.anea tridc .. tata. kg. J. Mar tinc1,, 21.\111.2001, UACJ 
IOJJ8i11A11 378·H. 

OBSERVATIONS - This taxon is recognized by its fim hria1e stoma, hyphal 
cxopcridium, and spores 5-6 µm in diam., globose, with vcrrucosc and 
suhrcticulatcornamcntation. 

Within the genus 'li dos toma , this is one of the most widely distributed 
species worldwide. This is the first repon for T.fimbriatum from Chihuahua. 

T11/ostomaitwolucratu111 long,My,ologia36: 330(191·1) ]'1G. l8 
SPJ<CJM~s• EXAMINJ:U - MEXICO. C HIH UA HUA : M1111k ip.i.li1y of Ju::ire, , VALLh Dh 

JtrAR•7, A .. orn CUC.ANO, ne~l to l.a,·rea trid.-. .. tara. leg. J. Va rgas. 6.\11.2000, UACJ 
J06J inAH 378·J3. 

OBSERVATIONS - This species is characterized by its membranousexoperidium, 
tubular stoma, and echinulatc spores [5- 6( - 7) µm diam] under LM and large 
compound vnruca(.' under SEM. Specimens showed a conspicuolL~ ellipsoid, 
short tubular stoma. 

Esqueda ct al. (2001\) reported T. i11volucrnt11m for the first time in Mexico: 
thisisthefirstreportforChihuahua. 
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Tulostoma 111acrosporw11 G. Cunn .• Proc. I.inn. Soc. N.S.W. 50: 252(1925) 

S PEC IME.'IS EXAM IS~D - MEXICO. C HIII UA llUA: Munidpali ly of Ju.I~, .. CERJ<O EL 

MESUDO, KM 17.; Crno.\D luAuz TO ) A"OS ROAD. in xerophytic.scrub. leg. C. Sala zar & 
M. Li,Jrrag4 , 2l.V2007, UAC} /073 in , IH 37827~nJ U,IC/ I 156. lbiJ~m. in ,. ,,Jy ,oi l, 

leg. M. Varga,. R. C.trra>eo & I). S.euz, 20.I V.200,8. UACJ J079 in Al-/ 37816. 

OBSERVATIONS - lhis species is re..:ognized by its short tubular stoma, thinl r 
membranous exoperidium, and mainly because of its spore size [8- 12(- l 1) µm 
in diam. I. Spore om amt> ntation is form ed by thick spin t>s which art> occasionally 
joined forming a short wave under SEM. 

1\ltCs & 1\forcno (1999). who conducted type studies A s1udy with type 
mah:rials uf T. macrv~pornm, T. meridiom1/e J.E. Wright, and T. 11/11/1e11st: J. E. 
\Vright, recognized T. mllcrospornm and T. ut11hc11se as autonomoU5 taxa, and 
synonymis,.-d T. meridio,r11/e with T uflll1wse. 

Tu/ostoma nrncrosporum is little known in the Mexkan mycobiota (Esqueda 
c1 al. 2001; Calongc c1 al. 2004, 2007). "This is the firs\ rcpor1 for Chihuahua. 

Tulostoma 111da11ocyclu111 Brc, .. Ann. Mycol. 2, 4 I 5. 1904 

SPFS:1MESS ~ XA MI NEO - MEX ICO. C: 11 11n, .. 1rnA: Mu nicipa li1y of Mad.-ra. ?.ONA 

A RQUf.OLOG IC,, OS ,40 CASAS , in linerofQr,em,, sp, leg. A . Ji mC11ez-Leyv:,. 23. VIIl .2003, 
UAC}I075in ,\ l-/ 37815. 

OBSERVATIONS - "f"itlosloma mefo11ocyclum is mai nly recognized by its 
macroscopical similarity to T. bruma/e Pers. and spores [5-6.5 µmin diam.] 
that appear echinulate under LM and wilh large spines fused al the apex under 
SEM (Esqucdactal.2001). 

"!his is the first report of T mefo11ocyclum for Chihuahua. 

T11/ostomaobe511111 Cookc& Ellis.Grevillea6:82( l878) 
• folo,tom,.ro/v,,l«trm1scnsu auct .,non "/. volv"/"1,m,l.G.l,ori;hch . (1865) 

SPECIME.'iS EXAM INED MEXICO. C HIII UA H UA : Mnnidpalily of)uire,., CERRO EL 

M srnuo, KM 17.5 CJU IJAD JuAu:z TU /ANOS ROAi), ill x~rophytic ,nub, le'!! , c. Saln.ir 

& M. I.i,Jrraga, 23.V.2007, [J,ICJ 1(,l(,7 in Ml 37845 

OBSERVATIO NS - Basidiom,: whitish, stoma nipidly b,:..:oming ind<.'finil<.' w]u;n 
matur ing, stalk generally with a volvifonn base; capillitium thick-walled, 
st."ptate, fragile, spores smooth, globose and fr t> quently deform,.-d shapt>, 5 - 6 

µmin diam. 
1\lt ts ct al. ( 1999) have summari1.cd 1he taxonomic diffo:u11 i~ surrounding 

1: obesum. The species was known onlr in the Mcxk an my..:obiota fur Sonora 
(Esqueda ct al. 2004). and this is the first report for Ch ihuahua. 

F1G. 16: folo.slorn,z ,n:t..ceurn AH 37835. Spore. F1G . 17: T: _firn/,ri,z/rm, ,\H 37841 . Spore, 

FIG.18: f ;,,.,.,J,,..-,,1,m,AH 378H.Spore.FrG. l9: T.m .. crospon,rnAH37826.Srore.1'1G. 

20; T: po,/d,dlu,,, '"" ' · ·"'lfu,cum Alf 37835. Spote. Fu,. 2 1: T: .<1,iatum M l 37838. Spo re. 
Scalc00rl6 18,20 2l • lµm: l9 s- 2µm . 
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Tulostoma p11lcl1e/I11111 var. s11bfusw111 (V.S. White) J.I!. Wright, G. Moreno & 

AltCs,Mycotaxon43:483(l992) 
• fo/astomas,,bfu<eum V.S . W hi te, BuU. Torrey Bot. Club28:133 (1 90 1) 

SeE<.;JMEN" El<AMINW - MEXICO. C.tlll UA H UA: M un icip .. lily vf Juaire, s..,,. 
)H~6,.-1a,o. KM 10 Asco,sr6 .-.: TO CnmAr> Ju Au.:,. •0A1~ r,cxt 10 Pm.<Of>i• glm.Ju/,~..,, . 
ltg.R.Martinez,23.IV.2002,UAC/I07J inM/ 378J5 

OBSERVATIONS - Recogni1.ed by its d early membranous exopcridium, 
fibrillosc, fimbrialc and scutdlalc stoma, and basidiospon:s that arc 4.5-6 µm 
in diam. and seen under SEM with dense verru.::ae and waves of variable length 
and shape. 

This taxon is macro- and mi.::ros.::opically similar to Tu/osromt1 pulchellum 
Sac.:., which is distinguished hr a spore ornamentation that is also verru.::osc 
but lacks waves. For this reason, Moreno et al. (1992) proposed it as a variety 
of 'I: puld1ellmtr as originally suggested by Wright ( 1987). Calongc ct al. (2004) 
recently reported the variety for Mexico based 011 a single incomplete basidiomc 
from Baja California. The Ch ihuahuan collection has four complete basidiomcs 
and one spore sac. 

Tulostowa ,;triatum G. Cunn., l'roc. I.inn. Soc. N.S.W. SO: 255 (1925) 

SPECIMENS EXAMJN[D - MEX ICO. C l!III UA II UA : Mun k i pali ! )' of luircz. VALi.ti Dti 

JuA "Ez, EJ1Do E1. M1LL6N. in nndy soil, leg. T. Rub.okaba, 1- Martinez, M. Ramirez& C 
Mm'toz , 19.IX.2001 , UACJ 1089in AH 37838. 

OllsrnvATJONS - This species is distinguished by the usually obese spore sac, 
a rather shor1 ~1ipe, a dear ly memhranous exopcridium, fihrill osc-fimhriatc 
stoma, anJ. spores 15- 6.5 µmin J.iam.l with striate ornamcnlaliun (Esqueda ct 
al. 2004). Al though T. stridtum is represented br only one spore sac in the UJ\CJ 
herbarium, the typical basidiospore si1.e ( 4-6 µm in diam.) and ornamentati on 
is sufficient to confirm its identi ty. 

This is the firs1 record fo r fo/o.<toma .~rriatmn fro m Chihuahua. 
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Abstract - Et,glemmyce.• ,;,,.,.,;, is (kscrihe<l as new and i t; di sti ngui sh ing 

charactcri>ticsa rccontrastcdwilhlhoscofE.g,xt~eifrom fl frica. ltsdi1tribu1ionand 
bamboohostin Chi""• rediscuswd~ n<l it ,connoction 1o fulkn1<.o<licitll'notl'<I . 

Introduction 

Eugleromyces Henn. was erected for a single species, E.goetzei, occurring in East 
Afri.:a (I !cnnings l 9UO). b1glaomy.:es has been .:onsidered to have aflinities to 
S11rcoxylo11 Cooke and 'flmemenella Pcm~ & Sacc. being intermediate between 
the xylariaceous and hypocreaceous fungi (Saccardo 1902). Von Arx & MOiier 
(1951) placed the gcn<.' r.t in synonymy although lalt:r th,:y accepted St; paralt; 
status (,\-f i.illc r & Von Arx 1973). Dennis ( 1961) and Rogers (198 1) maintained 
the separation and agreed that the genus belongs to the Xylariaceae. ln his 
review of S11rco:,.ylo11 and E11tonaema MOiler, Rogers (1981) noted that the key 
fcaturcsofEnJ;leromyces are 

M ••• itspolystichousperitlwcia,whi tish fl<-sh,ydlowishexl<·rior crusthaving 
areaswith puncbteperithecial ostiolesin terspersed withstcrilearcasof tissue 
nw stroma is apparently rather soft wh~n fresh. Old herbarinm material is 
hard and horny, but becomes soft and somewhat gdatinons when soaked in 
water.' 

"Currt,:spoo,ding ~, ,tltor. 
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ltogers (1981) also stated that he was unahle to confirm a massive amyloid 
apkal ring as detailed by Dennis ( l 961) because ufthe poor .::ondition of asd in 
the material he examined, and he suggested that the asci deliquesce at maturity. 
' lhe ascospores were described as inequilateral and are often crescentric to 
C-shaped. Furthermore he noted that the ascospores appear to possess a germ 
pore of variable position and that the presence of truncate apices at one or both 
ends of the spores is susgeslive uf cellular appendages that had dehisced. 

During a study of the family Xylariaceae in the Mycological Hcrbarium 
of the Chinese Academy of Sciences, Beijing (l lMAS), two collections (five 
specimens total) from Yunnan Province, China that had been identified as 
E. ~oefzei were c..i,:amined. Although providing a clear account of the overall 
feature;; of this fungus, neither the original description of E,J;Odzei from Africa 
(Henning 1900) nor subsequent ones by l.loyd (1917), Dennis (1961), and 
Rogers (1981) provide details on such microscopical characters as the apical 
apparatus. the asci, and aspects of ascosporc morphology. Examination and 
comparison of the Chinese material with collections from East Africa provided 
further information on asci and ascospores bul also indicated a number of 
significant differences between the African and Chinese material. We therefore 
provide additional information on E11glerurny,:es from Africa and describe the 
collections from China as a second species in the genus. 

Taxonomy 

Engleromyces sinensis M.A. Whallcy, A. Khalil, T.Z. Wci, Y.J. Yao & Wh3Hcr ·- -~ Mn;oBA1<KMB11H)9, 

St .. ,maha ;,;lob,,,,,...,/ ,uhg/ol~mz, •l.3 - 4.9 '"' era.<."" x 4- 5.5 ,:in l,mga d 1.6-4 cm alt", 

irwofuta rn/mj bamhu,ac, pagiM hubalma, O.tioia di,pe,-,a, p!at11l w/ pavum dcvate. 

A"1wk> apkali iu liq,.or~io,/au, Mei::l'"l'icya,us,:;mu. A,ro,poraeatrae, lateiMq"il"1eral-,, 

/5- 19xll.5- 12.5(- 14}p,n 

TYPE- Yunnan, China, Yulong Co unty. Yulong mountain, 4 1\0\' 19511. S.-J. Han & L ­
Y. Chen 5058. ck>t. a,; Engleromyce, gcwt~ei [as "i;oeuir] by S.-C. Teng, HMAS 32031 
(Hululn•~l 

Stromata seated on and partiall)'envcloping bamboo culms forming two lobes, 
glohose to subglobose, 4.3-4.9 x 4-5.5 cm and 1.6-4 cm in height. Surface 

FIGs l 6. E11i;leromy= ,;,,.,mis. FIG. J. Holot)l'C, partiaUy blackened stroma resulting from fire 
damage. F,v. 2. Immature specimen d1owing colour of >lrom;, ;,nJ p0>ilion uf bamboo culm 
FIG. 3. Polystichou,; perithccial layer. Frc;. 4. Ascu,. showing asoospore, with appendages{arrowed) 

and apical apparatus. FIG. S. Funncl ·shapcdapirnlapparatusrcscmblingagolf- tcc(arrowcd). 
F,v. 6. Frc,h <p<:Cimcn in a Yunnan mnl:.cl , China. F,c,;. 7- JO. E"glerotnycesgo<:tzei. Fie. 7. Surface 
of .slroma. Fm. 8. l'<,rithecia in Ji,;cmc du,;te,., ,howing long rutiolar neck, (arrm,;ed). Fm. 9. 

A,;cus.showingcuboidapicalapparn1us(arrowcd).Fm. JO. Citriformasoospore,. 
Bar marl:.cr: F,,;s 1 ;,1,d 2, l cm; FJ<;>3, 7 and 8, 2 mm: F,<..4,9and JO, lO~m; 1'1<.. 5, S ~m 
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huff coloured with a pinkish hue when young, slightly dimpled whrn young 
hc.:oming smoother and greyish brown with age. lnlernal flesh buff .:olourcJ, 
texture firm when fresh becoming woody. Ostioles scattered, slightly papillate 
bc..::oming punctate with age. J\,rithecia polystichous, below a crust of ca. 
I mm, unevenly aggregated, spherical to flask shapcd,asci 8-spored with apical 
apparatus blued in Mdzer's Reagent , funnel or T-shaped, resembling a golf-tee, 
c. 4 x 4 µm. Asoospores uniseriale, black, smooth by SEM, broadly inequih1leral 
with one or both ends truncate, with drop-like appendages visible on spores 
within the ascus, with no germ slit or pore observed. 15- 19 x l l.5- 12.5 
(- IIJ ) µm. 

Aoorr!ONAL COLU=ION EXA~llNED: CIU NA. YUN~A~: Yulong Coumy, Yulong 
Moonlain. 3000 m. oil Arumliumi«, 4 Mdy 1974, M. Z.1111 46, J~l. •• E,.g/ervmyc~• 
g,x1:cilu·g,x1:i,~] byM. Zang.J lM,\S40S ll . 

Signifi.:ant characteristic features differentia te the Afri.:an and Chinese 
colk.:tions of Engleromyces and justi fy their separate taxonomic status. These 
differences include the overall size of the stromata, ascosporc shape and 
dimensions, and the unique funnel or T-shaped apical appar.1lus present in the 
Chinese collections. There arc a number of reports on this fungus. as Egoetzei, 
from China that compliment the des.:ription and provide additional data on 
distribution and ecology. e.g. from Muotuo County, Xiang (Tibet) at 2000- 3500 
m al titude in a coniferous forest with bamboo and also on bamboo culm in 
Yunnan, Sichuan (Mao ct al. 1993, Mao 1998, 2000). Characters cited included 
stromata 6- I0(-20) cm in diameter, spore-containing asci subcylindric and 
135-1 50 x 16-19 µm, ascosporcs 15- 21 x 11- 15 µm,and !iliform paraphyses. 
Mao ct al. (\993) and Mao (1998, 2000) also reported antibacterial properties 
and its medkinal use to reduce inflammation, Ying & Zang (1994) cited 
120- 150 x 11- 19 µm asci and 15- 21 x I l - 15 µm ascospores for collections 
from Liji ang, Yunnan (HMAS 32034, 40511) and Xizang. Yuan & Sun (1995) 
provid,:J ~imilar d~'Scriplions for collections frum Sidlllan and Yunnan and 
pointed out that the fungus contains cytochalasin D, a toxin that inhibits cell 
division and which .:an he used to treat skin cancer. 

Engleromycesgoet::ei I lenn., lln t. Jahrh. Syst. 2/l: 327(1900). FrGs 7- 10. 
•Srru"'""S""' ""i(H~nn.)Clem. , Gm. fo ng.(Mi nnea pol i, ):44:173( 1909) 

Strom.i ta seated upon and partially enveloping bamboo culms, subglobose up 
to 30 cm diameter, with an irregularly undulating, roughened surface, dark 
brown to black, wi th areas of orange pigmentation especially when young. 
!<lc:,h solid, white, becoming light brown towards the surface. Perithcci a oval to 
ellipsoid, 0.8- 1 mm, compacted at different levels in a layer 3-4 mm deep, with 
long peri thecia\ necks. Brown punctate ostiolcs scattered at the surface. Asci 8-
spored, 103-1 21 x 12- 15 µm with a largccuhoid apical apparatus, c. 4 x 41,1m 
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blued in Mclzcr's Reagen!. Ascosporcs uniscriatc, black, strongly incquilateral 
so as lo appcarci triform, (17.5-) 20-24 x 15-17.5 µm, with no i;cnn slit or pore 
obscn ·ed, paraphyses not seen. 

ColHCTIONS EXAM IN ED: ,\!'RIC/\, KEl\,'i\; KivJlc. S. /\~rd.are Mts .. 7800 ft., June 
1961. 1.A.S. Gibson, K(M) 162110. RWANDA (Conl(O Beige): Kivu, l'ore!d"Arundirniria 
alrina. Shamulam<la, Ma.«if du l\iega , Ko,· 1951, G. Fontana K(M) 162108. KENYA 
Turi,1958. Baker.K(M) 162109 

Dennis (1961) description of collections of fa1g/.mJmyces from the DR Congo 
and Rwanda is broadly in line with the one given abo\.'e, although his ascospore 
measurements (22- 27 x 15- 20 1,1m) arc slightly larger than in the ma1crial we 
c:uunine<l. Ro~ers (1981), who examined material Crom Nyassa and Vi::anda 
in FH, noted that he was unable to confirm the massive apical ring blued by 
iodine because of the condition of the a sci and indicat<"d that th<" asci appear lo 
deliquesce at maturity. He did, however, note what appeared to be a germ pore on 
the ascosporcs and also referred to the possible presence of cellular appendages. 
\Ve have examined collections from Kenya am.l can conlirrn the presence of a 
large. cuboid, amyloid apical apparatus 4 x 4 µm. in some cases slightly tapering 
towards the base. Rogus (1981) also indicated that 'old herbarium material 
is hard and horny, but becomes soft and somewhat gelatinous when soaked 
in water". We, however, did no1 observe this in Engleromyces collect ions from 
Kenya; on immersion in waler the flesh absorbs waler assuming the consistency 
of a firm bathroom sponge, It was not gelatinous. We consider Kokwaro's ( 1983) 
description of the tlesh as like a heavy cake resembling the local millet bread 
'ugali' as very apt. Thus Engleromyces dearly differs from Ento,wema whose 
dried s1romata readily take up water when submerged and become inflated and 
gelatinous again. 

Discussion 

Lloyd ( 1917) referred to Engleromyces goetzei as the largest pyrenomyce(e. 
Certainly collections from Africa justify this statement. Kol....varo (1983) stated 
that 'it is a semi-solid structure which can grow to the size of a football and 
weigh up lo 4 kg. 11s Kikuyu name 'Kicha-kia-Murangi' means 'tha1 which sits 
on bamboo' and it is fo und only on the upper stems or the mountain bamboo 
Anmdi1111r/(I alpim1 K. Schum. It partially envelopes the bamboo stem, often 
forming two lobes, hence its English name. 'baby's bottom' (Kokwaro, 1983). 
In a letter to Dr D.A. Reid at Kew on 3 June 1961, hfr l.A.S. Gibson, 1:orest 
l'a1hologist (Kenya), wrote 'I still canno1 sec where i1 gets i1s nu1ricnt from to 
form such an enormous fruit body. One of the larger ones we haw weighed at 
4.5 kilos fresh and it was by no means all water!'. 'lbe collections from Yunnan 
that we examined are considerably smaller attaining a si,.c of only 5.5 cm., which 
is in agreement with Teng (1996) (5-6 cm in the dried state), although Ying & 
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Zang (1994) recorded up to 20 cm diameter. Two of our authors, YJY and TZVI/, 
have seen specimens of E. si111m~is larger Lhan Lhe holotype commonly for sale 
on market stalls in Yunnan. 

Although possessing many of the features of H goelzei, E si11emis differs in 
a number of important characters. lhe ascospore dimensions arc considerably 
smaller than those of the African collections and do not have the citriform to 
C-shape oflhe Afri.::an mak rial. 'lbeapical apparatus is also quik difforcnl, being 
T-shapcd or resembling a golf-tee, totally unlike the cuboid apical apparatus 
fo und in the African collections. We were unable to observe a germ pore on 
the ascosporcs by scanning electron microscopy as spores were shrouded in 
the remains of the ascus, but we were able to observe appendages on at kast 
one end of the ascosporcs by lighl micros.::opy. However, the as.::ospores were 
not in good condition, a problem also encountered by Rogers ( 19Rl) and Teng 
(1996). We foun d no evidence that thc asci of the Kenyan or Chinese material 
deliquesced at maturity. 

The host for both species of En$!/eromyces was recorded as Anmdimiria 
in bolh Afri.::a and China. The African species of bamboo has sin.::e been 
reclassified as Y11.<lu111ia alpi1w (K. Schum.) W.C. I.in and the bamboo from 
Yulong mountain in Yunnan is now referred to either h1rge5i,1 mel,mostod1ys 
(Hand.-Mazz.) T.P. Yi or forgesid y11/011gslumemis 1'.P. Yi (Professor Nianhc 
Xia, pers . .::om.). 

E11gleromyces goerzei from Kenya has been the subject of chemical analys is 
and was found to contain a new cytochalasin, engleromycin (Pedersen ct al. 
1980). Interestingly, E. goetui has been used in traditional African medicine 
for the treatment of a number of aliments including fever associated with 
malaria (Kokwaro, 1983). Cytochalasins are produced by many xylariaceous 
fungi, especially species o( Xyforfo Hill ex Schrank, Rose!linia De Not. and 
Nem1111i11 Gray (Whalley 1996, Whalley & Edwards 1995). The medicinal uses 
of E. sitieusis in China have been recorded mostly urn.I.er the name E. J!Vi<lzd 
[as "goetzii"I. The fungus has long been used for treating illnesses and has 
anti-inflammatory and anti-microbial proper ties (Ying et al. 1987). A study 
o( secondary metabolites from E11gleromyces from Yunnan revealed a novel 
compound, ncocnglcromycin (Liu ct al. 2002). These au1hors also refer to 1hc 
fo lk-us,; ufthi~ fungus against inft:ctious di~eases and cancu in Tibd, Yunnan, 
and Sichuan Provinces. ·lbc cytochalasins arc known to inhibit cell di\'ision 
(Belina 1989) and the link to treatment of can,cr is therefore very interesting. 
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Al»lra,;\ - T"o new >pc'Cie> iwlal~d from ,oil samples from Mianyang City, Sichuan 
Province and Ndntong City, Jiango;u 1-'rm·i11ce. China, were n,waled through classical 
morphologyandDELTA-assistOOanalyscs.Bothspe,;:ieiared(:icribedandillus\rated 
anJ Ji~gnosti,; ,;hn,i,,;\ers revc-~bl through DELTA arc Ji, ,;u,,.,J. T,,ifa"gla11ia 
Mtwridis is charac1criud by brown colony. black re,·erse, phialide, 7.2- 13.5 x 1.8- 4.2 
µm, wi1h an ellipsoidal 6Wollcn basal por1ion and fusiform conidia, 4.8- 9.0 x l.8- 3.0 
µm; T.jia111i>11m,is i, .li,lingui,t,.,.,I by ycUuw ~olon}', rough or ,n,oolh-wallcd hyphac, 
phialide,6- 15 ~ 1.8- J .O µm, with a cylindrical swollen b~sal porlionandcllip . .uidalor 
fusiform conidia, 3.6- 6><2.1- 3.0µm,formingchain6andof1encapiiateatthetop. 

Key worJi - thermotolerant funf(i, morpholo~ical character. numerical classification 

Introduction 

The genus Taifimgfrmia was established by Liang et al. (2009), who selected 
·1: 1,eduumemis as the type species and accepted nine species in the genus 
worldwide. Taifimgl1111ia species arc thcrmophilic fungi that play an important 
role in cellulose degradation of compost, garbage, and straw (Liang ct al. 2007; 
Kluczck-Turpcincn cl al. 2003,2007; Klu.:zck-Turpcincn 2007). ln addition, the)' 
can produce novel active substances (Hill & Pitt 1999) and useful thcrmophilic 
enzymes such as laccases (Liang et al. 2007, 2009; Yang ct al. 2006). 

The recent use of moleculo.r data in systematic analyses has enabled the 
identification of many new fungi (Luangsa-ard et al. 2004, 2005; Rehner & 
Buckley 2005; Sung cl al. 2007). However, as noted by Hawkswurlh (2004), 
only about 11.5% of the known species were represented among the fungal 
sequences present in Genbank in 2001 and of those, regrettably approximatcl)' 
one-fifth was incorrectly identified. In addition, Paterson (2007, 2008) has 

'CorresponJinf( ~u!hor 
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reported 1hat mycotoxins present in some cultures may adversely affect DNA 
sequem;e analysis. For these reasons, many researchers use polyphask taxonom)' 
based on molecular, morphological, numerical approaches and physiological 
data (J loubrakcn ct al. 2007; Samson ct al. 2007; Varga ct al. 2007a,b). ln this 
regard, the D ELTA expert morphology-based system offers man)' advuntagcs 
to the classical taxonomic research of animal, plant and microbes that permit 
digital standardization of morphulogical characters to make them suitable 
fo r taxonomic identification (Carney 2003; Chang ct al. 2000; Chen & Chen 
2008; Li ct al. 1993; Li 1996) and international communication (Chen & 
Kuoh 2000a,b: Han ct al. 2009), In this paper we report and illustrate two new 
Taifmr1:la11fr1 species, T berberidis and T. j frm1:sumsis, that were identified using 
da;;.sical morphology in the DELTA system. 

Materials and methods 

MATERIALS-'ihedel'Cn 'foijaughmi<1spcciesuscdin1hcstudrarelisl<.'din'IABLEI 

SAMPLE co1,u :cno:s A:SD STRAIN IS O LATI ON - Stniin GZUU:R-SGQHJ46 and 
GZUIFR-HC18. l were isolated from soil samples of Mianyang City, Sichuan 
Province and Nantong Cit)", /iangsu Province, China, respectively. Two grams of 
soilwcrcaddedto aflaskcontaining20ml sterilizedwatcrand glassbcads. Each 
soilsuspension wasshaken forabou\l Omin.andthendiluted\o concentra tions of 
10-•- 10-•. One ml suspension (IO"') was mixed wi1h Martin medium in a s1crilized 
Pctridish of9cm diam. Cultureswereincubated at10°CforJ.l<lays. 

Snu1N JUEN'lU"lCA'l"ION - The strains were transferred to Czapek agar. After 
incubationat•IQ°Cfor7days.thestrainswercidcntificdbasedoncolonycharacters 
andconidiogenousstructuresaccordingtol.iangctaL(2009). 

TABJ.E l . List ofTa ifanglaniaspp. fo rconstruc tingDELTAdatabase 

'J:~~,p,,u.,ri,(Mots.,.h.)Z.Q. Lionge1al 

7: ~mp,,Wplw, ~ (~fat.,u..Ji.) 7.Q. T.i,,ig<t al 

T.!Ji_formis (ZQ. Li•ngetal.)Z.Q.Lian~etal 

T.cine,.,..(7-Q.Liangetal.)Z.Q.Liongetal. 

7: cu,riM<n.il~ (Z.Q. Li:,.~g& Y.F. Han) 
Z.Q.l.iangelal 

7:J~..-.d~(Z.Q.Lianget al.)Z.Q. Liong,tal 

7:l,,xlo~~,..,~•J•ZQ.Liangetal. 

'J: inJl:a1~<aurn:lido)Z.Q. Liangct • L 

7: "'"'"' (Z.Q. I.;, .,~et al.) 7.Q. l.iant<'l • I 

Mois,uh ,mal971,LLOng2009 

M,..,.,.,h,ma \ '17~, T.i•nget ~l.200\l 

Liangetal.li:/Jl,2009 

Lianget al.2006,2009 

HanetaL2007,Liange1al.2009 

Lianget al.2006,2009 

Liangotal.2002, 2009 

S.mson 1974, Liang ot al. !009 

Chuetal.2004,l.i•"l$et • l.200\I 

(lhi,work) 

Uhi,work) 
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TA[)J.E2. Charactcrsandcharactcrstatcsin T<lifanglani<J 

•2.Cokmyl 

•J.Colon)"oolorl 

~::~:.~::~ 
J.Urayl 
4.Wh ite/ 

•1.R"'"'"° 'olor/ 
l."frllowl 

•5.Cok>ny textur< I 
l. Compo.:t wlnty/ 
l .Vdv,ty.powderyorfio..--ro0<tofuniculosel 
J.Shorttlocoo></ 
4.Loo ... ,,:J,.-.tyl 

•6.Vegetati,..,hyhp>e <.width ~m>/ 

07.H)·hpae,urfacr/ 

~:=~hi 
•S.Conid,ophorcl 

l.p...,..nt (oimpkl 
2.1.diflgl 

•10.l'hia.licbl<ngthlµm/ 

•ll . Ph li li ,hwiJlhf1• ml 

•12.Ph.ali du<>hapc>I 
1.cyl io,,lric/ 

2.owidl 
3. ellipoo;d/ 

~:;:t~t' 

•H.Comdia<shope>I 
J.,ilip,oidl 
2.,ubgk,OO>e/ 

J.cylindric/ 

1.ovate/ 

~.ru .. ~rml 
7.L<:monoh>.p«l/ 

•l ~.Cooidiawidlh/~ml 

•16.Coo idi,lenJlhlµml 

•17.Cooidi>lchainl 

!:~~II 

THE PIIENEl"[C T REE GENERATE!) BY OEt;f,\ SYSTEM -Uiagnostic charncters and 
character states from the selected T<Jifrmg/m,ir, strains were entered into DELTA 
systcmasdcscribedbyHanetal. (2009)toformlhedalabase(TAHLE2).According 

to the program CON FOR with the "todisM directives of Editor, the phcnctic tree was 
gencrntcd by DELTA system using the PCLASS program. 

New species 

Taifauglania berberidis Y.f. I !an & Z.Q. Liang. sp. nov. 
Mrr.;0BA1<KMB116)03 

l'm. 1 

!,, agam C:~a~kii, colo11ia., 75- 80 mm diam., I.J di,:I,,., ad 40°C, pla,iac, hrnm"'a 
O:midioplwra r,bs.,11/ir,. Pi,iolidc, ,i1,gr,larc5, 7.2 13.5 ~ 1.8 4.2 I""• c ba.i ir,flr,la 
dlip,oida ;,. ~o!!urn di,ti,octurn apice ;..,pi,sa/o a,1;.:11,wtae. Cm,iJir, fusiformio, 4.8-9.0 ~ 
1.ll-3.0pm,catrnal",i"tcrJu ,n ctcapitat"a,/e,:t"'mmn. 

1/olotyp,., GZUJl'R..SGQ/1346 iso/at,.,, e soli, Mia1tyat,g Gtt)I l'rovir.:ia S,du.a", Chi,ia 
l'///,2006, Y.F.H,1N,i11G"i:,hooU"iv,ro11s,•rvar"r. 

ET,·..,uL0t;>·:bc,bcri<lis(Llltin), rcfcrringk>lha,socialo:J planlg,,nus. 
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Co1.0NY on Czapek agar reaching75-80 mm diam. within 14 days at 40°C, flat, 
fclty, wilh brown center and gra)' margin, irregularly radially grooved, faintly 
wavy at the margin. Reverse black. VEGETATIVE UYPIIAE hyaline, smooth­
wallcd, 1.2- 3.0 µmin diam. Pm,\LIDES single, borne directly on the vegetative 
hyphae, 7.2-13.5 x 1.8-4.2 µm, with an ellipsoidal swollen basal portion , 
tapering into a distinct neck. CoNtDIA hyaline, smooth-walled, fusiform, 
4.8-9.0 x l .8-3.0 µm, forming chains and sometimes capi late at lhc top. 

D1sTRlllUTJON: Sichuan Province, China. 

F1G. 1. Conidio~nou~ ~lruc!urei of T,Uf,mx!,mia herb...-idis. B~rs - lO ~m 

COMMENTS: Othl.'"r Taif1mgla11ia species charac terized by fusiform conidia 
arc '/'. inflata, 'f. ji1mgs11e11sis, 'f. lied11ume11sis, and 7: biformis. 'The following 
characters separate !hose specie~ from ·,: berheridis: T. i,,jlaM is mesophilic, 
7: ji(mi,;smmsi$ culuni i;s ari; yelluw, the reverse ur T. l1eclm,111emis culunics is 
gray, and T biformis has an echinate conidiophore. foif1mg/m1ill berberidis can 
b(' distinguished by its thumophilic character, brown colony with the black 
reverse, single phialidcs, and often capitate top of conidial chain. 

foifa11gla11ia jia11gs1,e11sis Y.F. Han & Z.Q. Liang, sp. nov. l'w.2 

i.. "*''° C=a~kii, roloJ1iae 45- 50 "'"'diam.,/./ ,lieb,,s a,/ ,/0°C, villiformis, ffa,1a. 
Cot,idioplwraab.,,mtia. l'l,iali,/,.,,;,,gulares,6- 15 >< I.8-J .01,m.~l>a.,iiuflataqlimlrica 

it1ro//.,mdi<1i11<:tumapir.eittspissaloa11s11<1ata,,.Cot!idiaellip,oi,leavelfi,,if,,,.mia,3.6 6 

x 1.-1- 3.01,m, ~me11a1a, "'"'I"'~ e/~apitataadexlr<"mam.. 
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1/olotypus GZUJFR f/C·/8.l isolat.,,, e soli. Na11ro,,g CilJ! p,.,.,,i,,cia }ia"g.,,, 
China. IV. 2005. YF.HAN, ;,, Gr.idwu U,iiv, ,011,;erva/r,r. 

l'.TYM01.or,v:jia11g.,u.:R•is (Latin ),reli!rringc0 Jiang<u l'ro,,;no.>,wherethc type loc11lity 
isa ituat«I. 

COLONY on Czapck agar reaching 45- 50 mm diam. within 14 days at 40"C, 
villiform, light yellow. Reverse yellow. VEGETATIVE HYPlt!\E hyaline, rough or 
smooth-walled, 0.6- 1.2 µm diam. l'H IAUDF.S single, sometimes proliferating, 
borne diredly on the vegetative hyphae, 6- 15 x l .8-3.0 µm, with a cylindrical 
swollen basal portion, tapering into a distinct neck. CoNJDIA hyaline, smooth­
wa\led, ellipsoidal or fusiform, 3.6- 6 x 2.4- 3.0 µm, form ing chains, often 

capitateatthetop. 

D1sTRlllUTTON: Jiangsu Province, China. 

F10.2. Conidiog~no us,tructu rcsofTaifa11g!a11iajia11gs,,,,,,.;s.. Bars • JOµm 
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COMMENTS: Other Taifa11glanfri species that produce ligh1 colonies on C1.apek 
agar arc T. iuflat,1 and ·1: <1mp11llari~. 7: ji,mgm,m,k The facl lhal T. hrjfolll is 
mesophilic and 'f. ampr1llaris produces smaller conidia (2.2-3.4 x 2-2.6 µm ) 
differentiate those species from ·1: jiangsmmsis. Additionally '/: jimigsm:mis mar 
posscsi,cithcrsmoothorroughhyphae. 

T.jiangsuensis A 

F1c,. 3. Phenctictrecgcocrated for Taifa11Kla11ia.spp. t,yDF.LTA 

Numerical taxonomy 

Numerical character classification was not granted special priori ty, so that all 
characters selected were weighted equally in this study. The phcnctic tree based 
on the morphological characteristics is presented in FIGURE 3, which separates 
·1: jim1gsue11sis and ·,: i,rjhila from each other and from all other ·1aif,mF;lrmia 
species. lhe remaining species fall into three distinct groups 0-11[). 

Group I species (i.e .• 1: c11rticatenata, J: mnpulliplrom, T herheridiI) 
all produce brown w lunics on Czapck agar. Bulh T. wrtic-atemi/<1 and T. 
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mnpulliplwm are character ized by rough conidia (Han et al. 2007, Matushima 
1975), separating them frum 7: babaidis, which prudu.;cs smoulh, fusiform 
conidia, which supports 7: berberidis as an independent species. 

Group JJ species (i.e., ·1: major, ·1: hecluumemis, Tfrm:11/<1, T rm1pu//11 ris) 
share light colony color and phialides with ellipsoidal basal portions. 

Group I[] includes ·r. d,rerea and J: biformis, whose common characters are 

the villiform .::olony and conidia thal arc fusiform, ellipsoidal lo 9·lindr ical, 
and longer than 13 µm. Within the group, the unique biform conidiogenous 
structures separate T biformis from ·1: ci1Jerea (Liang ct al. 2006, 2007). 

The new species 7: jfrmgs11emis, which stands on an independent branch , 
can be characteriz"d by its yellow villiform colony, yellow reverse, and tin)' 
rough hyphae. 

The ph cnetic tree generated from morphological characters observed in 
the eleven '/i,ifi111g/mri11 spc.:ies using the lNTKEY program of DELTA system 
showed that colony color, colony tex ture, shape of conidia, reverse color, and 
conidial length are diagnostic for the identification ofTaif,mglania sp"cies. 

In conclusion, T. bttrberidis and 7: jirmgsuensis arc lwo new dis tinctive 
taxa with the support derived from morphology with the phenctic analysis of 
DELTA system. 
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Al>stract - "Jhclistofaphyllophoroidfungi of thc AtlanlicRainl'orcstinthc statcof 
Slo Pauloi,up<latcd . Specimens wcl'<'collected in fourd ilforemarcasofthcAtlamic 
Rain f.,, re,1 from 1988 1o 2007. Euio.-~1e, ,k[><>Sit"'I in 11w 1-krbarium SP wt're aho 

studied. A list ofllS species of B,uidiomycol" dist ributed into ll families and fo ur 
orders (Ag.iricales, Hymmo.::!w,tal"", Polyporaln, Ro,<.<o,{.,/~s) i, pn,..,med. A U species 
~,e nwn1ion,·d fort hefir,t 1im.-forthe colle<:1ion si te,.Two,1>ecie,a rerepor1,,Jforthe 

firsttimeforllraziland l7speciesarereoordedforthefirsttimeforSiiol'auloSlate. 
The complete List of specimens is avai lable ~1 hnp:f!www. mycotaxon .com/n>sources/ 

~ 
Ke)" wonls - di,·ersity, macrofongi, nwtropics, tllxonomy 

Introduction 

The Atlantic Rain Forest, which has 20,000 species of plants of which 6000 are 
endemic, is the second largest block of tropical forests of Brazil. 'Th is biome, 
which formerly occupied l,315,460 km; of Br-Jzilian terri to ry, extending 
through the region from OsOrio, Rio C.rande do Sul State(29"53'Sand50° l6'W) 
to Cabo de Sao Rogue, Rio Grande do Norte State (05°31 'Sand 35°16'W), holds 
today less than 8% of its origin.:il extent .:ind has become one the world's top five 
biological hotspots (Mit1ermeier et al. 1999, SOS Mata At liintica/lNPE 2009). 

The stale of Sao Paulo still holds a significant portiun of this important 
biome ( I 5% of the total remaining forest), largely in protected areas (Secretaria 
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do Estado de ,\>leio Amhiente 1996, 2000, SOS Mata Atl:intica/lNPE 2009). It 
i11du<lesseverJl types uftropkal ewsystems, sud1 as Lhe cuasls uflhe Atlanlk 
Ocean, the forests of lowlands and slopes of the Serra do Mar, inland forests 
and woods of Arcwcaria (Secretaria de Estado do Mcio Ambientc 1996). 

The aim of this study is to contribute to the knowledge of the diversity 
of aphyllophoroid fungi of the Atlantic forest and thl"" state of Sao Paulo, 
complementing the inventories in the Parquc Estadual da llha Jo Cardoso 
(Bononi I 979a,b,c, 1984, Gugliotta & Capclari 1995, Gugliotta & Bononi 1999) 
and Parquc Estadual das Fontes do lpiranga (Bononi ct al. 1981, Jesus 1993, 
Soares & Gugliotta 1998, Louza & Gugliotta 2007, Leal & Gugliotta 2008), 
and l""xpanding the checklist for aphyllophoroid fungi cited from thl"" Brazilian 
Atlantic forest by Baltazar & Gibcrluni (2009). 

Materials and methods 

Specimens were collected in four different areas of the Atlantic Rain Forest in 
the State of Sao Paulo,from !988to2007; 

l . Parque Estadual da llha do Cardoso (25"03'S- 48"05'W, 22.500 ha), 
munidpalityofCanan.'ia; 
2. Rcscrva Biol6gka de Paranapiacaba(23°<16'S-<16°]8'W,336 ha), munidpality 
ofSantoAndrC; 

3. Parquc Estadual das Fontes do lpiranga (23°39'S-16°37'W, 5~9.31 ha), 
municipalityofS:lo Paulo; 

4. Resen'll. Flore5tal da Cidade Universit:.lria "Armando de Salles Oliveira" 
daUnivcrsidadcdcS5oPaulo (23°33'S-<16°43'W, IOha),munidpalityofSao 
Paulo. 

The studied material wa~ deposited in .SP herharium (Holmgren & Holmgren 
1998). Exsiccah:s from tlu:sc localities deposited in lhe Hcrbarium SP wen: 
also studied. Micromorphological observations were made from material 
mounted in 5% KOJ I and Melzer's reagent; measurements were made in 5% 
KOH. Nomenclature, taxonomy and author .:itation fo llowed databases; CBS 
(http;//www . .:bs.knaw.nl/da1abases/) and Index Fungorum (http://www. 
indexlungurum.urg/Namcs/Namt:s.asp). ---

Results a nd discussion 

A list of85 species of Ba:iidiomycot11 distributed into 11 families and four orders 
(Ag11rimles, I lymenodweta/e5,Poly/'omles,Rr15sula/es) is presented. l'olypomceae 

is the most represented family with 30 species. All species arc mentioned for 
th e first tim e forthecollcctionsites. 

Sd1iwpow trid,iliae (Van dcr By\) Ryvardcn an<l Pvro_gmmme olboci11cto 
(Cooke & Massee) J, Lowe arc recorded for the first time for Brazil. 
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Seventeen of the identified species are recorded for 1he firs t time for Sao 
Paulu Stale: Am1mrodcnm1 omp/111/udc~ (Berk.) Torren<l, Coltridii dmwmomc« 
(Jacq.) Murrill, Dacdalca aetlwlodcs (Mont.) Rajchenb., Dic/1oclwete setosa (Sw.) 
Parmasto, lxl1i11oporia awleifem (Berk. & M.A. Curtis) Ryvarden, l/emii11gsio 
bmsi/iemis (Speg.) Speg., Nymwochaeteflorided Berk. & Broome, Nymmoclwete 
minuswfo G. Cunn., Hyme1wcliaete pi111u1tifido Burl, Hymenoc!l(lefe mbiginosa 
(Dicks. ) LCv., Megaspvroporia selulo>r1 (Hmn.) Rajchcnb., Nigroporus 
macropoms Rp•arden & lturr., Pere1111iporia olliensis (Berk.) Ryvarden, 
Peremripori,1 piperis (Rick) Rajchenb., Phdlim,s ferr11gi11eovelutim1s (J Jenn.) 
Ryvarden, Ti11ctoporell11s epimi/ri11us (Berk. & Broome) Ryvarden and Tyromyces 
fwnidiceps G.E Atk. 

Gugliolla & Capclari (1995) and Gugliolla & Bononi (1999) reported 
the occurrence of Tmmetes 1w.<irolor (L) Lloyd in Parque Estadual da llha 
do Cardoso, Municipality of Cananliia, but the specimen (SP 193613) was 
examined later and re-identified as Coriolopsis wpemw (Berk.) Murrill; the 
occurre n ceofT versicolorin thisarcawasnotcon firmed. 
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Fungi from palms in Argentina. 1 

M ARIA NA CAPl)ET" & t\N[)REA JRRNE R OMERO 

•mur·m,r p'!@)(m·t o,u 

PNHJDEB-CONICET. Di!J!I<!. Biodiw1siJu,i y Biufo,:"1 fapaimmlul 
F«rn/1<1.l ,I,, Ci.-ncius E.wda, y Nuluml<'s., UniY.-" ·i,1,.,/ dr Bum v, Air.-s 

Av. fut. Giiir.1/d<!S 2620. Bue,ws AilYs C1'128EHA, Arx,mtim1 

,\l>stra<:t - lhir1ee11 a,oomycete,are repor1ed from Argemin~ from fa llen woody parts 
ofth,.,.,pa lm,intwonati onalparks.&,kln,smi1 m1w rliw/,;,/l ,i,or"""·B",d,y,pmirl/., 
gayaua, D~tyospori,,m cocopl,)'l«m, D. ~qla,uc1<,n, l:'nd,xa{rx mda,wxanlh"1 rnr. 
me/a,ioxa11r!u«, Eriuiku/,imia a,d,;,,e.,,i,, Musicilliwn 11,<'Vhrom,ie, Sporidesmfom 
mi,mm,,11, and Srachylidium bic.ulor art' r1<•w r«<:ord, for Arg,·11 1ina. MdmH>dU!du 
l,emip.<ilai,...,portedforthefir.ttimea,ateleomorphinthisrnuntry. 

K"')" worJs-fungal taxonomy, neotropical myrnbiOla, pyreoom}'<'.etes 

Introduction 

111crc arc nearly 2800 spedes of palms in the world (Blumberry & Roi.id 1982), 
most of whkh arc used for food, edible oils, timber, and ornamental plants 
(Jiydc & Cannon 1999). In Argentina, there arc eleven native palms, ten of 
which are distributed in the northeast of the country (Cabral & Castro 2007). 
Many Argcn1inc palm species arc fo und in the Atlantic J<o rcst , a region with 
grcal biodiversity but covering only 7-8% of the national surface (Galindo­
Lcal & Gusmiio Ciimara 2003). Several areas have been proposed as natural 
reser\'es for protection of E11tape ed11 /is Mart. (Mpalmito~). a palm species 
that is currently a candidate for vulnerable status (Ministry of Ecology of the 
l'm\~nce of Misionc.~). 

Lillie is known about fungi un palms in Argentina. Spega1.zini (1881) was 
the first to describe some of them, such as Ceratostoma ,msrrale [• Cmmo11ia 
,wslmlis], a \'Cry common ascomycetc on woody spathes of 811tii1 yat11y(Marl.) 
Becc., from a cultivated palm tree in Buenos Aires province. Carmona et al. 
(1990) described a fo liar spot caused by Pestaloliopsis palmormn (Cooke) 
Steyaert on Syngms romtmzoffimw (Cham.) Glassman (native lo Argentina). 
lhere is also published work on a foliar spot caused by Plrytoplitlwrn palmivora 
(E.J. Butler) E.J. Butler, a pathogenic chromistan fungal analogue. on leaves 
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ofC/iamaedona ekg(m.< Marl . a palm in1roduced from 1\-kxico to Argentina 
(CU.ndum ct al. 2006). 

Hyde and co-workers, who have studied fungi associated with palms from 
various countries, have reported and described many members of Ascomycoto 
from palms (Hyde & Frohlich 1997; Hyde ct al. 1998, 2000; PrOhlkh & Hyde 
2000; Taylor & Hyde 2003). 

In order to understand bcllcr lhc diversity of ascomy.::ctcs on woody parls 
of palms in Argentina, we studied ascomycetcs on three Argentine palms 
- llulio yt1tlly, l.:.'ulerpe edu/is, and Syagms romi:mzojfi,1110. llulio yi:1/<1y is an 
endangered spcdes (Chcbcz 1991) and E. edulis is a candidate for vulnerable 
status (Ministry of Ecology of the Province of Misiones) . 

The present paper reports thirteen species from that study. 

Materials and methods 

"The sampling area comprised two national parks: Iguazl1 in Misiones Province and 
ElPalmarinEntreRiosProvince(F1c. l). 

'lhelguaZ11na1ionalparkcoversan;,reaof67,620hectares(25°41 ' S,.54°]1!'W) 
(Al'N 2008). 'lhis park is included in the "l'aranaense province" (Cabrera & Willink 
1980) of the Argentine phytogcographical regions. 'I he dima1c is sub1ropical without 
a dry season. Annual rainfall a\·cragcs vary between 1600 mm ;md 2000 mm and 
theannualawragetcmperatureis2Cl"C. 'Jhevcgetation issubtropicalforest,which 
represents the greatest animal and plant biodiwrsityin the country (DirecciOn 
de Bosques de Argentina 2003). The two palms studied in this area were Syu,:rus 
romu11zo_Dim1uandEufrrpeed1dis. 

The El Palmar national park,which covers an area of8500hectares (31"55'S, 
58"]4' W), was established in 1965 with the aim of preserving Bt<ria yatuy, an 
endangeredspecies(Chebczl994).ltisincludcdintheArgentineph)•togcographical 
region called "Espinal province" (Cabrera & Willink 1980). "The climate is warm and 
humid in the north, and temperate and dry in the west and south. Rainfall ranges 
from 400 mm to 1500 mm, occurring mainly in spring and summer (Direcci6n de 
Flosques de Argentina 2003). The vegetation includes a savanna with palm~. ~hrubs 
and gallery forest along the Uruguay river and grasslands. The palm studied here 
was flulia yatay, the only palm presen1 in the park. 

Four samplings (one per season) were carried out al ea<:h lo<:alion during 
2008, with a total of825 samples gather,,,d. Fall"'n rourn, woody pHts, i.e. ;;heaths, 
petioles, spathes, foliar and floral rachides, were collected. The material was air­
dried. Microscopic characters were observed from sporulation in l'ivo using light 
microscopy. Sizes of all the structures were based on 20 measurements. Drawings 
were made with a camera lucida. Photographs were taken with a Sony Digital camera. 
·The specimens arc deposited in the BAFC fungal reference collection (Holmgren ct 
al.1990). 

'!he adopted classification system follows Kirk e1 al. (2008). For ~pecies already 
recorded fromArgen1ina,brief informationand referencesaregiven;newrecords 
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l'wu~E l S.. mpling sit~s. 

for Aq;cntina arc full y ,kscribc<l and illuslralcd with information about anamorph­
tdeomorph rela tions. The type of substrnturn (pdiole, spathe, fl oral rachis, clc) is 
givo:nforcachspccics. 

Results 

Thirteen tax a were identified, of which ten are new records for Argentina. 
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Ca111w11ia australis (Speg.) /oao ne E. l'aylor & K.D. 1 lydc, Myrnl. Res. 103 
13911 ( 1999). P1..1F1<i . 1-3 

ANAMOl\ l'H - Unknown. 

SUBSTRATUM - Spathe of Syrwms romm1zoffimra. Peduncle and spa1he of 
Buririyrifiry. 

MA'l"Elll AL HA.,u,-;rn - ARGENTINA. Emn, Rfos, Dpto Colon: EL l'ALM All 

NATlONM. PAR,:. (',01. C,apdc,t , M. & Rornem. A.I. 23.IV.2008 (!\AFC 5 1673). Mision~.<, 
Dpto lg uad,: ]m ;,,zlJ 1'.'ATIOSAL PARK. Col. Capdet, M. & Romero. A.I. 22.IV.2008 

(BAFC51674). 

Ge.OGJl APHIC nlSTlll"llT10S-A rg,,n1ina: Au , tr~lia (T~ylor & l lyd~ 1999) 

REM ,\10,s-The collected material coincides with Taylor & Hyde's desc ription. 
lhis spccics was firstdcscrihcd in ArgcntinahySpcgan.ini ( 1881) asCerato.<toma 

umtrnlc on Butia yatay. Subsequently, Taylor & Hyde ( 1999) reassigned the 
species to the new genus Cmmonia and described material from Argentina (on 
B.y11tayfrom lluenosAires) and Australia (on Tmchyc,irp11sfor/1111ei IL Wendi.). 

lh is species is frequen tly fo und. mainly in the spathe and the floral rachis of 
R. yr1tay, at any time of year. It also occurs on spathes o(Syagm., roma11wffimM, 

b ut in more limilcd areas lhan on B. y11111y spathes. 

Cosmospora viii or (Starbiick) Rossman & Samuels, Stud. Mycol. 42: 

126(1999) PL.JFIG. 4-5 
Sn<ONYMS:se.! ROMmanC! al.(1999). 
D~S<CUPTlON Iii 11,1.USTRA1'10NS: Samuel~ et al. ((990): Rossman Cl al. ( (999) 

ANAMUl\l'H - Acnmo11ium bakeleywmm (P. Karst.) W. Garns (Rossman ct al. 
1999). 

SuJJSTRATUM - Floral rachis of /J.11/ia yatayand on Cmmonia austmlis. 
MAHRIALEKAMINUO-,\ RGE NTIN,\ . En lrcRlos,DploCol6n:EL PALMARNATIO:<AL 
PARK, Col.: Capdct, M. & Romero, A.I. 23.IV.2008 {BAl'C 5 1675) 

G•OllllAl'lll<; Dh"t'ltl"'-''l'JllN - Arg,,n1ina (O.ta11ia & RL>111~ru 2007) , Brazil , l11donc,ia , 
New Zea land (Samuels ct al. 1990). C hi na (Nong & Zhuang 2005). Taiwan (Guu C! al 
2007). 

REMAIIKs - Co.<mo~porn vilior is among 1hc most common species in tropical 
and subtropical areas. [l has bct:n found on slromata of various mt:mbcrs of the 
Xyforfricem: in Taiwan (Guu ct al. 2007). Recently, Catania & Romero (2007) 
reported this species on fallen twigs of l'odornrp11s parlatorei l'i lg. (from the 
Yungas region, northwest Argentina) and on stromata of the Diatrypr1eeae 
family. ln 1he curren1 coll ection, the fungus grows on necks of Caw w11ia 
wislwlis and on the Horal rachis. ·nu: fungus has nol been previously recordi;d 
in EntreRiosprovince. 
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Mela11ocl1aeta l1e111ipsila (Berk. & l\roomc) E. Miill., llarr & Snlmont, 
lle,11cMycol.. l'~ri~ 33:377(1969, " 19611") l'r .. 1 Fm.l'i-14 

Sn<ONYMS:sc.:MUUcrclJl.(1%9). 

TELEOMORPH - AscOMATA perithecioid, s.:attered, superficial, globose or 
pyriform, black, covered with hairs, 0.2- 0.1 mm long, 0.3 - 0.1 mm wide. Asc1 
cylindrical or narrow clavate, unitunicatc, eight -spored, pedicellate, with a 
small refractive non-amyloid apical ring. AscosPORES biserial,.'. fusirorm with 
rounded ends, curved or straight, 5-scptatc, central cells greenish hrown, end 
.:cllshyaline,47-62x9-l3µm. 

ANhMORl'II - Sporosc/1is111a saccardoi E.W. Ma.>0n & S. Hughes. Mrwl. Pap. 3 l: 
20(1919) 

COLONIES vdutinous, superfi..:ial, black, with mixed turts of ..:apitatc hyphac 
and conidiophores. CoNIDIOl'HORES smooth, straight, hairy. tubular, up to 1-
scptate. up to 260 µm long, IU- 18 µm wide,dark brown in the base, pale brown 
near the apex. CuNJU!fl formed cntcroblasticall)' inside the tubular .::ollarctte of 
the conidiogenouscclls, cylindrical with end~ flat, 5-scptatc,ccntral cell brown, 
cnd..:ells mu..:h pakr,48- 68 x 12- 16 µm. 

SUDSTRATUM- Spathe of Eurcrpc edulis. 
MArn"IAL [ XA.\IIN[D - ARGENTI NA. Misioncs, l) p\o Jguaz(t: [G UAZli NATIONAL 
Pu~. Col. C~J>dct. M. & Romero, A.I . 09.Vll.2008 (BAFC 51676). 

G OC.RAl'II msTRl• trTIC - T l.F.O CJRPlt: Au,trara. Fran.: 'sr Lanka, Th,.-Jand 
(Sivichaictal.2000).ANAMORPU:ltaly."lOgo,US,\(l-lughcs 1952):Cana.d,. Jndonciu,. 
haly (Nag Raj & lvmdrid: 1975);Taiwan (l,.fatsushima 1980): Arge ntina (Arambarri & 
Cahel lo 1990), A11.<tralia, 1\r,rnei Daru,sa lam, China, Malays ia, South Africa (Goh et al 

1997):E.:uador(Si,ichaictal.2000),Cube,l'ml(Hen:diat\baraicl al.2004):l'raocc. 
PucrtoRico(Cy~rtrumc"sRobigalia2009). 

REMARKS -The description of M. /1cmipsila coincides with those of Sivichai 
et al. (2000) and Hyde ct al. (2000), but the ascospores arc mu..:h larger in 
the Argentine material ('17- 62 x 9- 13 vs 30- 10 x 7.5- IO µm). Asci were not 
measured in the present material because they were not fully formed. The 
desniption of S. sucwrdui given above agrees with the descriptions of Hughes 
( 1919), Nag Raj & Kendrick (1975), Arambarri & Cabello (1990), Sivichai ct 
al. (2000) and Hyde ct al. (2000) ex..:cpt for the size of the ..:onid.ia (27.5- 47.5 
x 11.5- 15 µm vs 18- 68 x 12- 16 µm), but measurements of conidia in the 
Argentine material are very dose to those given by I [eredia Abarca ct al. (2UU1) 
(52-68x 12-IS µm ). 

Sp()ro.;cl1isma nigro.,eptatmn D. Rao & I~ Rag. Rao and S .. ,r1ernrdoi arc vcrr 
similar species, differing mainly in cunidial size. [l wou.ld be interesting lo 
revise these two species because, if they do not exhibit significant differences, it 
maybe appropriate to synonymize them. Arambarri & Cabello (1990) recorded 
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S. smxardoifrom Ruenos Ai res province, hut the species has not heen previously 
rcwrdcdfromMisioncs. 

Considering all the differences in the anamorph and teleomorph, a new 
species of Melamx:/u1t'fa could be proposed. J lowe\"er, this is not established 
here since the material was inadequate to serve as a type. 

Bracl1ysporiellagayana Bat.. Bol. Seer. Agric., Pernambuco 19( 1- 2): 109 
(1952) 1'1..2 F 1G. 15-20 

rm.EOMORPH - A.,cofi1iwani(I, fide Kirk ct al. (2008) 

ANAMORl'H - CoLOt-HES hairy, dark brown or black. MYCEUUM immersed 
in the substratum. septate. smooth, brown. CoNwtol'HORES mauonematous, 
monnnematous, erc.:t , dark hrown , up to 225 µm long,3- 15 µm wide. CoNJ DJA 
obovuid tu obdavale, truncate at the base, smuulh, 24- 41 µm Ion~, 14- 21 µm 
thick in the broadest part, 3- 6 µm wide at the base, 3-septate, brown or olive 
grecn,basalcellsprogressivelypaler. 

SUBSTRATUM - Spathe of Euterpe edulis. 
M.\TF.RIAL EXA.\IIN£0 - ,\RGEN TI NA. Misi oncs, IJpto lgua~(1: [G UAZLI NATIONAL 

l'Ak~ . Col. C.pd~t . M. & Runl<'ro, A.I. 09.Vll.2008 (BAFC 51677). 

Ge.OGUPlllClllSTUffUTJOX - llra,,i l. (;hana.SierraLeone{Ell is 1959):USA(Elli, 

197 1): fapan (Matsushima 1975): Taiwan (Matsushima 1980): Cuba (Mercado SictTa 
1981 , Holubov:l-Jechov.t & ~forcado Sierra 1984): Aunralia (Taylor & Hyde 2003) ; 
Crn ta Rica. Ma lawi. Malaysia. Puerto Rico. Vencw.,]a (CybertruftleS Rol,igalia 2009) 

REMARtss-1l1is material was identified usin~ the key provided by Ellis ( 1971 ). 
lhc above descript ion matches those of Holubov.i-Jechov.i & tlkrca<lo Sierra 
(1984) and Ellis (1971) except for small differences in conidial sizes. 

Berkleasmium corticola (P. Ka rst.) R. T. Moore, Mrcologia 51(5): 735 
(1961, " 1959"). 1'1.. 21=,c.. 21 - 24 

TELEOMORP!f- Unknown. 

ANAMORPtt - COLONIF.Scomposcdofsporodochia,punctiform,black,shining, 
scattered and dis.:rete. MvcEUUM immersed in the substratum. composed of 
pale brown, branched hyphae. CoNJDIOPIIORES si mple, semimaaonematous, 
easily broken in two or three parts. CoNIUIA solitary, oval lo ellipsoidal, 

PLHE l FIG~- 1- 3. Ca11t1"'1i11 <mslrali,. l: Appearance of ascomal~ on host surface. 2: Asci aod 
asco,pores (arrow " fuU lenglh g~rm •I it). 3: A,ro.spo res. FIGs. 4- S. C'""'""'/"-'"' viliur. 4, C,mm»/"''" 
vii,,,.- on 3$COrllatal neck$ of C11m,o,1i11 uusimli,. S: Asci. FIGS. 6- M. Mclano.iwc/11 l1cmipsil11. 
6: Hai ry ascoma. 7: Conid iophores of Spor=hismu wcc11rd11i. 8: Dpitate S(!Jae. 9: [mm~lure asci . 
JO: Conidiophor~ with ronidia . 11: Cha in of conid ia. 12: Conidia. 13- J.I: Ascospo,..,,. 

S..,alebilr$: l'I<:;. I, 4 • O.S mm: !'IG. 2, 11. IJ - H • lOµ m: l·IG. 3.9- 10 • S ~m :l'IG, S • !S ~m; 
F1G. 6 - 0.25 mm; FIG. 7 - 0.20 mm; FJG. 8 - 40µ m; FIG. 12 - 20µm 
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irregularly muriform, hrown or olive green becoming distinctly paler towards 
the base, smooth, slightly narrower al the s.-pla, 18- 21 x 22- 35 µm, with on.­
hyalinc conidiogcnous cell somc1imcs prcscn1 at th e hasc, 10- 13 µm diam. 

Su tJSTRi\TUM - Spathe or Sy(lgrus roma11zojfim111 and petiole or Butia y11111y. 
MATERIAL EXA.\IINEO - ,\RGEN TI NA. Misioncs, IJ pto lguad1: [G UAZLI NATIONAL 

PAR~. CA"II. Cap,l.>t, M. & Roi1k'ro, A.I. 07.V:2008 (BAH: 5 1678); Emre J.tfo,, 0 1>to 

Col6n: El l'ALMA R .'<ATIONAL !'ARK . Col. O•pdct M. & H.o mcro. 1\.J. 03.JJ.2009 (BAl'C 
51679). 

Ge.OGRAPIIIC OISTRIBlITION-finland{Moore 1959). 

RF.MARKS - '01c measurements fur this spcdcs arc dose tu those given by 
Moore (1959): 18-21 x 22-35 µm vs 18.5-26 x 26.5-31 µm. Berkleasmium 
wrtiwla was first des,ribed by Karsten on birch from Hnland., in a mid dirnate 

very different from subtropical Misiones. 

Berkleasmium sir1er1n Joanne E. Taylor, K.D. Hyde & E.B.G. Jones , Fungal 
DivcrsityRcs.Ser.12:302(2003) 

TELEOMORPH - Unknown. 

ANAMORPH - SPORODocrnA punctiform, black, shining, scattered and 
disuetc, 0.3 mm diam. MYCELIUM immersed in the substratum, composed of 
pale brown, branched hyhae. CoNIDIOPllORES simple, semimacronematous. 
CONTDIOGF.Nous CELLS hyalinc, terminal, cylindrical, integrated, 2.5- 3 1,1m 
diam. CoN!DIA solitary, oval to ellipsoidal, irregularly muriform, brown or olive 
green b"oming distinctly paler towards the base, smooth, slighty narrower at 
the scpta.12- 52.5 x 18- 28.5 µm, with 1- 3 hyalinc subtending cells at the base 
9-121,1mdiam. 

Su DSTRATUM - Rach is or Euterpe edrdis. 
MA'l"EM IAL HA~IINU) - ,\ RGEN TI NA. M isio1111s, IJpto lgua,~: [GUAZIJ NATIONAL 

l'u~.Col.C.pdet.M.&Ronk'ro.A.l.16.X.2008(llAFC5 l680) 

Gh<XiMA~lllfC lllS'.TklHOTION-China (T~ylor & Hyde 2003). 

REMARKS - The genus Berkleasmi11m Zobel, comprises approximately 31 
species. Several have hyaline subtending cells. Measurements in the original 
description or R sincnse (Taylor & Hyde 2003) arc similar to those in our 
material, but the subtending "Jls arc smaller in our material. "]he Chinese 
spcdmcn was recorded on TfachycMjl/15 fort1mei in a tropical climate. 

P1.ATE2 Fm,. 15- 20. /lrad,ysporit,/fog")'aua. 15; C.onidiophore with co11idia. 16- 20; Coi,idia 

Fms. 2 1 24 . &rkl~asmi11m =ticola. 23, Gcncrala•pcrt. 21 24: Coni<lia with rest of oonidiogcnoo• 
cell~- Fi Gs. 25 - 28. B,,,.k1€asmio,m si,ae1"'1. Conidi~ (~rrow = sub~n<lins cdl5). 

Scalel,;,rs: F1G. IS. 25 - 40 µm; I'm. 16- 22. 26 - 28 - 10 µm; Fm. 23 - 0.l mm; Fu-~ 24 - 20. 
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Dictyosporim11 cocopl1ylm11 llat .. l\ol. SecT. Agric., Pcmaml>tJco lfl: 5 
(1951) 1'1 .. 3l'm.29-31 

TiiLEOMORPti- Unknown. 

ANA MORPH - Co LONI ES composed of sporodochia, black, opaque. CoNlDIA 
12- 51 x 20- 21 µm, cheiroid. not compbnate, consisting mostly of 7 arms of 
cells forming, brown or olive-brown, cylinder;; , arms 7 µm wide, number of 
cells usually average 16 per conidia, appendages absent. 

SuBSTRATUM- rloralrachisofJJ.11tinyntay. 

MATERIAi >CXA MI NF.ll-A RGl: NT1N"A. En t re Rfos, 1l11toC.ol6n: fa. PAI.MA • Nnoo:<AI. 
PARK. Col. Capdct.M. & Romero, ,\ .[. J5.]V.2009(Bi\FC 5J6l\ J) 

GEOG~APIIIC DISTRJBllTION-Brazil (Goh et~I. 1999). 

REMARKS - Compared with the description by Goh ct al. (1999) , conidia in 
the Ar~cntine material are smaller: 12- 51 x 20- 21 µm vs 53 - 76 x 19- 22 µm. 
This may he because the eonidia were no1 yet fullr formed. 'This ~pccies was 
described from kaws of Cocos 1111cifem L. in association with lesions (Goh el 
al.1999). 

In Argentina, Spe1:1azzini ( 1908) described Diclyvspurium yerb<1e Speg. and 
Arambarri ct al. ( 1987, 2001) reported two other species: D. elegam Corda and 
D. lrimmvsum Aramb. et al. 

Dictyosporium =ey/a11ic11111 Pct.ch, Ann. R. bot Gdns P<·rndcnip. 6(3): 

252(1917). PL.3F1G.31-34 

TllLEOMOllPH- Unknown. 

ANAMORPH - COLONIES sporodochia, black, opaque. MYCELIUM branched, 
brown. CoNOD[OPHORES micronematous. CONIDI OGl:NOUS CELLS difficult to 
observe. CoNIDlA cheiroid, complanate, consisting mostly of 5 arms of cells, 
the central ann dark brown, the next 2 arms lighter brown and the outer arms 
even lighter, often narrower al the septa, 28-34 X 20-23 µm, arms 5 µm wide, 
number of cells usually average 28, cells which are narrower at septa appearing 
more or less square, appendages absent. 

SunsTRATUM - Peduncle of Euterpe edulis. 
MATERIAL EXA~IINED - ,\RGF.N TI NA. Misioncs, Dpto lguad1: [G UAZU NATIONAL 

Pt. MK . Col. O.pdct, M. & Ronk'ru, A.I. 17.X.2008 (BAFC Sl6S2) 

Ge.OGuPm c msT11.1~uT10N - Jl ra , il (Grandi & Sih·a 2()()(,); Sri Lanka ((',oh et al 
1999). 

REMARKs -'Jhe present specimen agrees with the descrip tion by Goh et al. 
(1999), the only diffe rence being the conidial size, which is slightly smaller in 
th e Argentine materiaL26- 10x\3- 25µmvs28 - 34x20- 231-1m. 
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Sporidesmimu macrurum (Sacc) M.11. Ellis. Mycol. Pap. 70: 53(1958) 

Pl.3l'ig.35- 36 

TEI.EOMORP!f - Unknown. 

ANAMORl'H - COLONIES effuse, black. hairy. MYCELJUM partly superficial 
on the suhs1ratum hranched, septate, hyaline to hrown. CoNrDmPf-fORES 
macroncmalous, mononcmatous, up to 150 µm long, 4-5 µm wide, simple, 
septate, brown, swollen at the apex. CoNIDIA straight or curved, rostratc, 
obclavak, 3- lo 4-septale, smooth, be.:oming gradually paler towards Lhe apex, 
basal cell dark brown and adjacent cell olive brown, 35-50 x 8-10 µm, 1-2 µm 
ncarthcapcx,3 - 4 µm wide al the base. 

SUBSTRATUM - Sheath of Syllgrw rorn,111wffia11a. 

MATERIAL [ XAJ\ILNED - ARGENTI NA. Misioncs, Llpto Jguaz(t: [OUAZIJ NATIONAL 

Pu~. Col. Capdct, M. & Romero. A.I. 07.V.2008 (BAFC 516113). 

Gf.OGRAl'IIJC DISTRIBUTION - Ghana, Indo nesia. Malaysia (Elli, 1958): P~pua-Ncw 

Guin.,-,. (M•l<u,him .. 197 1): Cub.r (HolulxJ\"al-)c'<:h<,v;\ & M~rc .. Jo Si~rr .. 198,1); Pu~rto 

Rico(Cthertruftle5Robigalial009) 

REM ,\llKs -Sporidesmforn mocrnrnm is very common on palms. The conidia 
oft he pre;cnt collection have smoo1h walls and arc smaller (35- 50 x 8- 10 1,1m 

vs 40-55 x 9-11) than those described by Ellis (1958). 

Endocalyx mela110:w11tl111s (Berk. & Broome) Pekh., Ann. Bot. Lund. 22: 

390.(190B)var.111clanoxat1t lms l'L.3l'1G.37-38 

TELEOMORPH - Unknown. 

ANAMO!lP11- CoNrn10MATA scattered, cupulate or cylindrical, brightly yellow 
or greenish yellow, 0.35 x 0.6 mm, peridial hyphae enclosing the inner black 
conidial mass. CoNrntoGENOUS CELLS holoblastic, cylindrical, integrated or 
terminal. CoNIDIA solitary, 12- 17 x 10- 12 µm, rcniforme, round or oval, dark 
brown, rugose, with a h>•aline germ slit. 

SUBSTRATUM -Sheath, petiole, rachis and peduncle of Syogrus rornmizoffia11<1. 

Petiole of Euterpe edulis and Butia yllfay. 
MATERIAL EXA~IINED - ARGENTI NA. Mi sioncs, Llplo lguad1: [ouAzU NATIONAL 
PARK. Col. C~pdet, M. & Romero, A.I. 17.Vl.1009 (BAFC 51681): 20.V[[[.2008 (BAJ'C 

51685): 21.IV.2008 (BAFC 51686); E.n ln: Rios, Dplo Col6n: h PAL.\IAJ< NATIONAL 

PARK. Col Capdct, M . & Romero, ,\.L 20.\'lll.2008 (llAJ'(; 51685). 

GF.OGRAPIIIC DISTMIDUT[ON - Ghana (Hugh("§ 1952); Sri Lanka. Jamaica, Malaysia . 

Papua-New Guinea, Pakistan. Philippines. Sierra Le<>ne, USA (Ellis 1971); Taiwan 
(M4lSushirna 1980); l•Jl"-n (OlaJa & Tubaki 19&1): CuOO (l·lolubo,i·Jo:ch""~ & 
Mercad0Sierr.11984):Peru(Malsu<hima 1993):Muiro(l lere.tiaetal2000):P11ertn 
l\ ico(C),'bcrtrurllc5Robiga lia 2009). 
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REMARKS -The examined rnaterial 1i1s the desc ription of Holubov:i-Jcchova 
an<l Merca<lo Sierra (1984). Endurnlyx mdmwx1111//111s is very common in 
different palms, but its pathogenicity is uncertain. This anamorph was collected 
in all seasons and with high frequency. 

Emakulawia cocl,i11ensi$ (Subr:.4m.) Subr:.4m., Kavaka 22/23: 67 
(1996. . J994/1995") 

TELEOMORPII - Unknown. 

PL.3F1G.39 

ANA MORPH - COLONIES dfus<.', dark brvwn or black. MYCELIUM sup<.' rfici aL 
CONIDIA solitary, muriform, variable in shape, obconical or piriform, dark 
brown or bla.:k. often verrucose, 43-97 X 31-65 µm, with up to 12-scptate 
appendages, pale brown, up to 90 µm long, 3- 4 µm wide. 

SUBSTRATUM - Spathe of Syagrus romauzojfimrn. 

MATERIAL EXA.\llSEO - ARGENTI NA. Misionc.s., Upto lguaui : [GUAZLI NATlOSAL 
PARK. Col. C:ipdet, M. & Romero. A.I. 07.V.2008 (BAFC 51687). 

GEOG~APIIIC DISTlll~t:TlON - India (Elli$ 1976); Japan, Mexico (Heredia Abarca d 
al. 1997); Cuha (Holulxrd-lech<ni & Merc•doSierra 19116; Merc~do Si~rra et al. 1997, 
2005):Malaysia(C}'b<!rtrufllc"$RObiga lia 2009). 

REMARKS- Subramanian ( 1996) proposed the genus l.:rirnk11/amia for l'etmkia 
cocl1ine11sis Subram .• because he considered it as distinct fro m the type species 
l'r'lmkia ec/1i1111to (Pcglion) .Syd. & I~ .Syd. and /lirirnudt1 Buhak to which Rll is 
(1976) had lnmsfom:J th<.' \axon as Piric,111d11 wd1inc:11sis (Subram.) M.B. Ellis. 
Most aut hors (Heredia Abarca et al. 1997, Taylor & Hyde 2003 , Mercado Sierra 
c l al. 1997, 2005) follow Ellis ( 1976) and retain the species in l'iriw11da without 
taking into account Subramanian ( 1996). 
The ahove descrip1ion of 1his species agrees with descrip1ions hy Ellis (1976), 
Hcr<.'Jia Abarca ct al. ( l 997), anJ ,\krcado Siara d al. ( 1997, 2005); the conidia l 

size range in the Argentine collection includes the size range given by Heredia 
Abarca et al. (1997): 43-97 x 31-65 µm vs 60-73 x 55-65 µm. 

M11sicil/i11111 tl,eobromae (Tu rconi) Zarc & W. Garns, Nova HcdwiHia 85(3- 4) 

,182(2007) PL.JFIU . . p-.p 

TELEOMORPH- Unknown. 

PLATr:3Fms.29 31.Dictyosporii,maxophyli,m. Conidia.Fms.32 31 . Diayc,spc,rii,m:ceyl,micu,n. 

Con idi a. F1v,. 35- 36. Spo,-i<k,mium "'"'""""' · Con id ia. l;1v>. 37- 38. En,/«,./y.~ melmro.l'lmll,w 
var. ,,,.,1,,,,,,.,;,m11u,, .37:(;enerala,l"'ctofa$oomata. 38: Conidia (arrow- full lengthgerm,lit) 
Fm. 39. Emakulamia coc/,i,.~,<Ms. Conid ia. 1=ms . 40 ~ l .Mu,icil/ii,m t/1,,obromae. 40: Aspect general. 
41 : Conidio11tnou~ cdl5. F,v~. 42-43. S1acl,ylidi11m hicolor. 42; ConiJiophorc. 43: Conidiophorc 
with echi nulateoon idiogenou,cells. 

Sca le b,m: F1G. 29 B. 36, 38 a 1011m: FIG. l4 • 40 fl"': FIG. 36. ~3 • 5 11111: FIG. 37 • 0.25 mm: 
F1G.39 = 60 11m:F1G.40 = 100 fl m;F1G.41: 30 fl111; FIG.42 : 80 11 m 
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ANAMORPH - Cor.ONIES scattered, pilosc, hlack or hrown. MYCF.IJUM 
~umposcd of immersed, smuolh, brandied hyphae, scpl;ilc, hyaline or brown, 
2.5-3.5 µm wide. C0Nm101>110RES straight,endosed, dark brown at the base to 
light brown al the apex, up to 360 µm long, 4.5- 7.5 µm wide. CoNJDIOGENOUS 
CELLS in whorls of 3-6, hyalinc, scarcely taper ing towards the tip, 15-65 µm 
long, 2-5 µm wide at the base. CoNIDIA cylindrical or spherical, hyaline 3-7 x 
2-3µm. 

Su!lSTRATU M - Floral rachis of T:uteqie ed11/is. 
MAHlllAL EXAM INBD - J\l(GENTIN,\. MIS IOl<f.5, V..-ro IGUAz(j: !G UAZU NATIONAL 

PARK. Col. Capdei, M. & Romero, A.I. 16.X.2008 (BAFC 5 1688) 

GsOGWAl'HJC l>Jsr11.1 Hu-rioN - Sp;ain , Colombia. Po,tugal, Jamai c,.. Z imhabw~ (Hugh.~, 
l95 l );Taiwan(Mat, u,hima l980);Georgia (J lolu bov.i-Jechov.i 1980), Cub.i{Mercado 
Sierra et al. 1997); BrX1.il, Egypt. Itxlia. Iran, Nigeria (Zareet al. 2007): Australia . 
N"ic,.r;agu;a, Oman , Pumo Rko, Trinidad & Tob.ago, Ve, ..... , uela (C)'b<ertrutlk,'s Robig,.lia 
2009). 

REMAll.!>;S - Afosidllium //1eobrom,1tc is perhaps best known as Vitrticillium 
theobrom11e (Hawksworth & Holliday i 970a), but Zare ct al. (2007) recently 
established a new genus, Mmicilli11m, based mainly on molc.:ular .:haractcrs. 
This species is a causal agent of "cigar-end rot" of banana. Morphologicall>• 
similar to V: alho-alrmn Reinke & Berthold, which also p roduces have dark 
conidiuplwrcs, Mmici/lii,m thevbrom,itc Jiff<:rs in its sm;iller conidia (3 - 7 x 
2-3 µm vs 3.5-10.5 (-12.5) x 2-4 µm) and torulosc myccl ium (Hawksworth 
& llolliday l970b). 

Stac/Jylidi11111 bicolor Link, M~g. Gesell. Naturf. l'm111dc, lkrlin 3: 15 ( 1809) 

Pl..1Fig,-!l--D 
l"F.J.EOMORPl[ - Unknown. 

ANAMORPH-COLONIES scattered, oliva.:eo us brown. MYCELIUM immersed in 
the substrotum. CoNIDIOPHORESsolitary or clustered, up to600 µm long, 3- 5 µm 
wide, unbranched, septate, brown and light brown towards the apex, e.:hinulate 
from the middle towards the apex, with whorls of2-6 conidiogenouscel\s from 
the mid poin1 upwards. CoNmJOGENOUS ct:us oval to oval-cylindri cal, pale 
brown, cd1inulal<:, 9- 14 x 4- 5 µm. CONIDIA cylindrical tu t:llipsuidal, smuulh, 
palcbrown,oval.4- 6x2- 2.5µm. 

SUBSTRATUM - rlor;iJ rachis of Euterpe ed1dis. 

MHUIAL H AM!NED- J\RGENTlN,\ . MISIOl<U, n..-ro IGUAZll: !GUAZU N ATIONAL 

l'uK. Col. Capdet. M. & Romero. A.I. 16.X.200,!! (BAFC 5 1724) 

Gr-OGRAPIIIC DISTRl8UTJON - Ghaoo (lfoghes 1952); fapan (Matsu,hima 1975): 
Uga.nd~ (Mat,ushi111a [980): Georgi• (Hulubuv.1-/ed>u,·.i [980); Mex ico (Heredia 

Ab.irca cl a l. 1997); Cuba, Malaysi a, New Zea land, Pa1>ua-New Gui nea , Sierra Leone, 
Solomon Islands, Taiwan, Venezuela, Zimbabwe (Cybertrufle"s Robigalia 2009). 
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REMARKS-The description matches that by Matsushima ( 1975, 1980) except 
fur coniJial sizes which arc, however, within the r.mgc he provi<le<l. 
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Lichens of Ordu Province, Turkey 
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Abslratl - 314 !axab.!longing lo 99gcncra arercpor~d from Ordu province in !he 
c .. n1ral Blad,S.:a,.,giouclTurk.-y. 2631,w,ar,·r~por1cdfor1h" fi"t 1im.,from the 
pro,.incc,andthr«!spccies.,lrll1opyret1i«{'<r,oo,rii,Spl,i"'lrmaler«op.:,dia,and 
Vermc,ariasubmersella,arcncw records for Turkey. 1hcfull checklis! isa,·ailablcon 
ht1 1~ //www.11 1yco1axon.con1frc-s<:>u rces/weblis1s.html 

KcyworJs - Aydo~nhill,bio1a, biodi,·ersity 

Introduction 

In the last two decades lichcnological studies in Turkey have increased 
remarkably (e.g., Candan & Ozdemir TUrk 2008, Hahc1 & Akso>' 2009, John 
& Nimis 1998, Kmahoglu 2009, 0:tdcmir 'lurk 2003, Oztiirk cl al. 2005, Yazici 
& Aptroot 2008). However, the lichen composition of some provinces is still 
insulftciently known. One of these provinces is Ordu, situated in the .:entral 
part of the Black Sea region of 'l\irke>' (P1G. I). There have been four studies 
referring to lichens in Ordu province (Steiner 1909, Kmahoglu ct al. 1998, John 
ct al. 2000, Asian ct al. 2006). In these studies, a total of only 94 lichen taxa arc 
cited from the province, suggesting that its lich en biota is very poo rly known. 
"lhe present study adds further information to our knowledge of the li.:hen 
biota of Turkey and in particular of O rdu. 

Data here arc compiled from Ordu, based on collections from 63 sites 1•isitcd 
between 20 i\·larch 2004 and 2 November 2008. Turkey has three main florislic 
regions: the Euro-Siberian floristic region, the Mediterranean floristic region . 
and the lr,mo-Tur,mian floristi.: region. Ordu is located within the boundaries 
of the Euxianian section of the Euro-Siberian lloristic region. h is situated at 
40"l8'- 41tj08' N, 36"52'- 38"12' Eat altitudes ranging from sea level to 3038 
m. The province has an area of 600 I km'. generally of rough topography. The 
most impor1ant peaks of O rdu arc K1rgnlar peak (3038 m), A~1t peak (2569 
m), Eri~o peak (2298 111), Deved Mo untain (1907 m ), and AyJogan peak 
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FIG. ,.MapofTurkeys howingOnlLll"°''ina 

(1971 m). There arc also wmc facics plateaux al high altitudes, mainly <;amba~1, 
Pcr~cmbc, Kcyfalan, Top(,am, 1\rgan, and 1\ydogan. Upper Cretaceous volcanic 
facies (agglomeni.ta, dacitc, diorite, granodiorit) are mostly present. '[here 
are various big streams in the province such as Mekt stream, Bi.ilbi.il stream , 
and Civil stream. Small plains, which cover relatively minor anas, exist near 
the coastal area and stream mouths. The wide ahitudinal variation, rouyh 
topography, influence of the adjacent sea, and big streams of the Ordu provide 
a wide range of climatic zones. However, oceanic climate prevails in Ordu. 
lhe mean rainfall per year is 1029.2 mm, the highest precipitations occur in 
October and Dt>ccmber and tht> lowest in May and July. On average, thcrt> art' 
178 r.1iny days and 6 snowy days on a yearly basis. The mean annual maximum 
temperature is 27.5°C in August, while 1hc mean minimum 1cmpcralurc is 
3.9°C in February. The mt:an annual relative humidity is 76%. Vegetation cover 
varies with climate and altitude. Up to 1500 m, deciduous trees (A/nus spp .. 
Car/)im1s spp., Ci1st,m,m sativa, l't1g11s oric11t11/is, Qr1en:11s spp.) and shrubs (e.g., 
Cory/us spp .• Rhodode11dro11 spp.) prevail. Coryl11s species are important crop 
plants as well. At 1500- 1900 m the forest consists r,f Picea ()fi,mtali.< and Pinus 
sylvestris (Atalay 1991), which pruvid<.' suitable habitats fo r a rich lidmi llor .... 
Abo\·e 1900 m alpine meadows are dominant. 

Materials and methods 

'!he .:ollections were identified following standard techniques using various 
lichen guides (Brodo ct al. 2001, Goward 1999, Purvis ct al. 1992, Wasser 2005, 
\Vir1h 1995). Air-dried samples were examined using a stereo microscope and 
a light microscope. All sampks arc stored in th,; hcrbarium of th<.' Facullr of 
Science and Arts, Giresun Uni~wsity, Giresun, Turkey. Lichen species new to 
Turkey are indicated by II in the Checklist, those new to Ordu provin.:e by •. 
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Results and discussion 

11m:e of Lhe lichen spedes in the Checklist arc newly rcoonlcd for Turke)': 
Artlwpyrc11ia pcrsoo11ii A. Massal., Spliinctrina lcr1copoda Ny\., and Verrurnria 
submerse/Ill Servi! are newly recorded for Turkey. Ar/}wpyrwia persoo11ii 
might have been overlooked in Turkey in the past because of its inconspicuous 
appearance; the species, which colonizes the bark of deciduous tree.~ such 
as Fraxium sp. and /11g/<1m sp. in Europe (Wirth 1994 & Berger cl al.), was 
collected from the smooth bark of Jug/ans regia. 

Sphi11ctrillf1 /eucopoda is pathogenic or commensalistic on />t.'rlusMia 
pawsa (more rarely on other PertusMio and Diploschistes species), in Europe 
and America particularly on old deciduous trees (Purvis et al. 1992); in Ordu 
it WJS lichenicolous on Pal11M1ri11 pnlzm, on Curylm sp. al I 080 m. Verr1ic-uriu 

submerse/la, which grows on wet noncakareous rocks in the mountains of 
middle Europe (Ozenda & Clauzade 1970, Clauzade & Koux 1985), seems 
restricted to the stream banks at altitudes> 1800 m. /ouaspis lawsrris and Umea 
intermedia are recorded for the second time from Turkey. /om1spis lawsfris 
is known throughout Europe and North America (Purvis cl al. 1992) and in 
Europe is mainly found in the mcditcrranean mountain regions. In Turkey, it 
has been previously recorded from Ak~chir (Steiner 1916). Usnea 1/Jtennedl// 
is known from Europe often on coniferous trees in submontane environments 
(Randlane ct al. 2009); in Turkey, it was previously recorded from Bursa 
(Vcrscghy 1982). 

The richness of g.::ographical features of the Ordu (wide altitudinal range, 
rough topograph)' and maritime influence) offers a wide rang.:: of niches so 
that a rich lichen biodiversity can be expected. Furthermore, due to the 
ecological features of the province, lichen species distributed elsewhere in 
Europe, America, and A~ia co-occur wi th local lichens, leading lu a rich lichen 
diversity. The number of known lichen taxa in Ordu, including records from the 
present study, is now 357. However, additional studies arc necessary to extend 
the knowledge of the Ordu lichen biota, with the inner parts of the province 
par ticularly poorly explored. 
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Lichenological notes 1: 

Acarosporaceae 

K ER RY KNU DSEN'S: / ANA K ocOURKOVA' 

kk999@nm1.com &- kocourkovaj@fzp.cw.cz 
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•Dcparlm,·nt of Ecology, Fawlty of Enviro,m1e11ral Sci,·t1 c.:z 
Czech Un iversity of 1.ifeScicnces Prnguc 

Kamj;:kli 129, Prnl,u 6 • Sudulol CZ 165 2/, Czech Republic 

Al»tracl - Aneotrpeisdc,ignatcdfor,k,1m<p<>u,i"l"'joct11.Arllr."f><>'"f>Y'W"f'><>ides 
isnot recognizedasoccurringin Canada.San:ogy11e.:ru,t,,ua isanewnamcfor 
Biatorellat.rrre,ia,a ran:lerri cok>u,spc..:ic'>frornS<.>ulhernCali fornia ,whichio rcvi,eJ. 

Ke1·w.-.r,ls - hiologica l .,;oil cru,u ,li.::hcni rolou,l id,ens 

I. A carospora inlerjeda H. Magn., McddcL GOtcborgs Bot. Tr:.idgard 5: 69 (1930). 

Tro• • = U.S.A. l<tW MEXICO, LA> vsv11, . 1927. Bro. G. , trn'M~ 19749 (l'H, ,...OTYYti 

dc.<ignatcJ l>cr~). 

Awrospora iuterjecu, is a \ichenicolous li .::hen parasitic on the yellow dliguralc 
t\carospora 11ovomexirn1111 H. Magn. It was dcscrihed from a single specimen in 
the herbarium ofBoulyde Lesdain collected by Brother G. Ars<!ne in New Mexico 
(Magnusson 1930). The holotype is believed to have been lost in the bombing 
of Dunkirk during WW2 when 13. de Lesdain's herbarium was destroyed. No 
isotyp '--s were cited in lhc original publication. Al Farlow Hcrbarium (HI), the 
fi rst author examined specimens of A. 1wvomexicm111 collected in Las Vegas, 
New Mexico, by Brother G. Arsfoc, searching for other possible specimens of 
A. iiitcrjecta. Only one speci men of A. i11terjccta was found, but with several 
apothecia, growing on a paratype of Arnrosporn 1101vmexicana on sandstone. It 
perfectly matches the protologue (Magnusson 1930) which, based on a scanty 
type, describes a brown spc.:ics with rather thick paraphyscs (2- 3 µm), broadly 
globose to ellipsoid ascospor~--s (3 - '1 x 2- 2.5 µm) and asci (70- 80 x 20 µm l 
with about 100 ascospores per as.:us. The hymenium ranged from 100- 170 
µm in height. We furth er observed that the ascospores begi n globose but in 
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maturity hecome hroadly ellipsoid [a development seen in some species like 
A. strii;14/11 (Ny\.) /all a] and have a distinct perispore. \\'e designate this specimen 
asancotype. 

'Jhrce other parasitic species of Acorosporaceoe known from North America 
have ascosporcs with distinct perisporcs: two lichenicolous lichens [Arnrospora 
stopfimw (Mull. Arg.) Hue on Colop/om species and A. rnca:d,ms H. Magn. 
un Dimei<,e,w orei1111 (Ach.) Norman (Knudsen 2008a)J and one licheniculous 
fungus [SMcogy11e sphaerospora /. Steiner on Crmdelaridla species (Lendcmer 
et al. 2009)]. Magnusson compared A. i111erject11 to A. 111111to/ica IL Magn., a 
parasitic species known only from the holotypc collected in Turkey on D. orei1111 
(Magnusson 1930). Awro:;pom ,maloliw diffl'rs mainly from A. interjecta in 
having thinner paraphys(.-S (1 - 1.5 µm ) and in developing a thick elongated 
mycclial base (gomphate). The type of i\. mwtolica (BP) is scant and we hope to 
evcntuallrcvaluate new collcctionsfrorn Turkey. 

2. Acarospora pyre11opsoides H. Magn .• Mcddd. G<>tcborgs Bot. Tradg,, rd 2: 74 

(1926) 

l'YPE: GREENlAN D. NEN).'HE,/. Vizhl(UPS, IIOWTYPE) 

Acaro.<pora pyrenopsoides was described from a collection by J. Yahl from 
Ncnnese on the cast coast of Greenland (Magnusson 1926). It is a brown 
ACllrospora, lacking secondary metabolites, forming a contiguous thallus several 
centimeters wide. !•or a description sec Magnusson (1929: 156-157, not on 
page 356 as li;,ted in lhe monograph index!) . Magnu;;son considered it a dis tant 
relative of i\. nitroplrila H. Magn. and reported other specimens from Austria, 
Denmark, and !' inland (Magnusson 1929). Awrosporn pyrenopsoides was 
reported from Ellesmere Island in the Nunavut Territory of Canada (Thomson 
& Scottcr 1985). The species is included on the checklist of the lichen-forming, 
lidieniculous, and allied fungi of the continental United Slatl'S and Canada 
based on that report (FA~slingcr 2009). 'The collection was made by George W. 

Scottcr and determined by John W. Thomson, who put a question mark br 
his de te rmination. 'Jbe first author rc, cntly compared the Scottc r collection 
with the holotype from Greenland and they arc not conspl'cific, differing 
distinctly in tha\lus types. Scotter's specimen has dispersed verruca while 
A. pyrmopsoides has a con1iguous arcolate 1hallus 1hat is much darker in color 
too. Unfor tunately, th<: small Scull<:r colkction was nut any species with which 
we arc familia r and should be re-examined in the future afte r the Awrospomccac 
for l'cnnos,andia arc revisl'd by Martin Westberg for the Nordic Lichen Hora 
series. 

SPEClMEN EXAMINE D. - C A NA D ,\. NotUIIWEST TlRRITO ll.ltiS: hLHM6J.E [U ANI>, 

79" 59' N85" 5!r46"W, l l. iv.2009,S..~,~· (\\'IS). 
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3. Sarcogyne crustacea K. Knudsen & Kornurk., nom. nov. 

MYC0BAN>:MB;1674 1 

: B,"aroullar,,rr~""H•»~. llu,llryofogi,t l4 (l):l(19ll), 
nonSarrogf111!1"7'rl!t1~H.Magn. l93S. 

Tvn: U.S.,\. CALl~OR'-'IA: l.os Angeles Co., SAS G1,mua. MoUNTA lSS, SORTII l'OllK 

Of SAN G" ""rnLCAN.ON, SQ 0 1•R~L l.~s. 1300m,oncarlh t,,,1,.•et:n ,wncsand b.oscof 
rocks,vii.1901 /l.f. l/a.~«(Fl l.llOI.OTl'Pll) 

/Jiutordfo lerrc1rn was JcsuibeJ in 'n1e Bryologist (Hasse 1911) but nol induJeJ 
in the tlora of southern California (Hasse 1913) or the recent treatment of 
Sarco;:y,re for the Sonoran desert region (Knudsen & Standley 2008). Jt was 
only known from the holotype collected by Hasse. Neither Magnusson ( 1935) 
nor Knud..cn & Standley (2008) saw the 1ype until the first aulhnr of this paper 
diswvcreJ the holotype of B. lcmnrn during a visil lo the Farlow Herbarium 
(FH) in 2009. Hasse, who had not re-labeled the holotype befo re his death in 
1915, wrote onlr the working name "/Jiatorellafmwta. Type~ on the packet. We 
were in the process of describing a conspecific Sarcogy11e but were hesitating 
because we had not been able to collect more suhstantial specimens fo r a type 
and fo r photography. We were happy thal Hasse haJ already desuibed the 
species. 

Only one other species of terr icolous S11rcogy11<' has been described, 
/Jii!torella 1are1111 H. Magn. from Brazil (Magnusson 1927). Magnusson's name 
was illegitimate (a later homonym of /J. ferrem1 Hasse), which he rectified when 
he revised his ~pecics as5<1rcogy11e lemm<, H. Magn. (Magnusson 1935). lfasse's 
species now fits in the modern concept of S11rcogy11<' Flot. (Knudsen & Standler 
2008). Lkcause Magnusson had already used the specific epithet ft'mma in the 
genus Sarcogyne, we here propose a new name for Hasse·s species, S. aml11ce11. 
San::o):y,re /arena needs a modern revision. hut differs from S. crusfacea 

especially in the lack of a corticated thallus, much ~mailer apolhecia (0.2-0.3 
mm in diam.) without a distinctly crcnulatc margin, the lack of an algal layer 
beneath the apothecium, anJ no observed pycnidia (Magnusson 1935). 

The thallus of Sarcogy11e crns tace,1 is continuous. to 10 cm across, forming 
"pscudo-areolcs~ caused by splitt ing and drying of the soil separating the 
tha\lus inlo sections. The lhallus is corticatc, light beige to gray, wilh abundant 
black dots of pycnidia or nascent or abundant crumpcnt or sessile apothecia. 
'[he thallus is often partially or ~ompletcly covered by soil particles or eroded. 
lhe cortex is up to 50 µm thick: the upper layer 5- 7 µm thick, formed of the 
conglut inated and expanded apkes ofhyphae in a dark brown pigment zone, 
with a thin syncortex (sensu Knudsen 2008a) scaling the upper surface; the 
lower layer is 30- 45 µm thick, hyaline, the hyphae irregularly oriented, 2- 3(- 4) 
µm in diam., septate, to subparaplectenchymatous, cells to 4 µm length. The 
algal layer is 10- 50 µm thick, continuous, and uninterrupted. extending below 
the apothecia, but varying in height, algal cells mostly 7-10 µmin diam. '[he 
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medulla is grayish-white, lo 100 flm tall, th oroughly mixed with soil particles, 
gclatini1,ed, with brand1ing antidim1\ hyphac, hyalinc, 3- 4 µ111 in diam., thin­
walled, cells 3-7 µm long or septa indistinct. The apotheda are abundant, 
round, 0.4- 1.5 mm in diam. and sessile. ' lhc margin is black, smooth in young 
apotheda to knobby and crenubte in older apotheda, becoming flexuous. The 
disc is smooth to rugulose, epruinose, and black or red, oft en redder when 
welled. The exciple is up lo 100 µm thick of r.id.iating hyphae mostly 2 µm 
in diam., septate, cells 3- 5 µm long, hyaline, outer layer formed of mc\anizcd 
hyphal apicci;, dark brown to black. ']he hrmenium is 85- 130 µm high, 
conglutinated. The epihymenium is dark brown, IO µm thick, paraphyses most I)' 
2 µm in diam. , branching, and apices not apanded or barely expanded, septate, 
cel ls 5-10 µm long, with sumc oil drops. The asd arc 60-80 x 20 µ111, wilh 
about 100 ascosporcs per ascus. The ascosporcs arc simple, hyal ine, mostly 4- 5 
x 1.5- 2.0 µm. 'l he subhymcnium is 20- 30 µm thick, l+ blue turning red. ' lhe 
hypothecium is indistinct. 'fhe conidiomata are pycnidial, abundant, globose, 
ca. 100 µm in diam. , wall thin, aposed ostiole area black. Conidiogenous cells 
5-10 x 1.0-2.0 µm, cunidia hyalinc, 4-5(-5.5) x 0.5- 1.0 µm. The species lacks 
sccondarr metabolites detectable by spot tests. 

S,1rcogy11tc cru:;faCtc(l is currently only known from two sites in southern 
California in wci;tern North America. It occurs on thin grani te-derived coarsc­
grained and rocky soils over granite bedrock in the Santa Ana and San Jacinto 
Mountains in Riverside County from 940-1 100 meters in chaparral areas. In 
the modern collections, S. crustacea is a component of biological soil crusts in 
terraces formed by Sefogi,ie/la bige/o1,ii Underw., a species endemic to southern 
California. Associoted lichen species growing on soil or decaying grnnite 
include such rare Sonoran endemics such as Acarospora tlielococcoides (Nyl. ) 
Zahlbr., Aspiciliaglciucopsi11a (Ny\. ex Hasse) Hue, and Ramo11it1 gya!ecriformis 
(Zah lbr.) VC1.da as well as ~ me more widc-~pread species includingArnmspora 
vbp,dle11s (Nrl. ex Hasse) Zahlbr., Crmdel,1ridill citri11a B. de Lesd., />fo cidium 
laci11ulat11m (Ach.) Breuss, l>sora wlifomica Timdal, P. /uridella ('JU.ck.) Fink. 
and "fo1Ji11ici aromarirn ('iurner) A. Massal. "Jhc holotypc of S. austace" is a 
historical record from the San Gabriel Mountains at l 300 m in Los Angeles 
County; it was collected between stones and at the base of rocks on soil and is 
mixed wi th an unknown lidicn and a muss. 

Sarcogym: crustacea is extremely rare. Terricolous habitats in coastal 
southern California have been severelr reduced by development, the remaining 
habitat often degraded by grazing, recreational use, in\'asive weeds, and fire 
(Knudsen & Magney 2006, Knudsen 2008b, Knudsen & Kocourko\'a 2009). 
Consequently, biological soil crusts comprised predominately of lichens are 
now relatively rare although Hasse reported te rricolous lichens as common at 
beginning of 20th ,cntury (I lasse l9 l3). lk,ause of the redudion of biological 
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soil crusts, some species reported as common such as Acaro,;porn .<cl1/dc/1eri 
(Adi.) A. Massa]. al beginning of 20th u:ntury (Hasse 1913) arc now rare 
(Knudsen & Kocourkov.i 2009). Some terricolous species possibly arc already 
extinct like 1111.d/ia bolllci11<1 Tuck., a unique species known only from the 
holotype (Bungartz et al. 2008). Terricolous species, often rare, continue to be 
discovered and described from southern California, including recently several 
/\om (Timdal 2002) and Cladonfo specie~ (Ahli & Hammer 2002, Knudsen & 
Lendemer 2009), Caloplarn obamae K. Knudsen (Knudsen 2009), and a new 
/V11 0Ji,u1 soon to be described by John Sheard. 

Both the type of S,m:ogyne crnsrace,1 and our best specimen from the Santa 
Ana Mountains are relatively poor. If better specimens are collected in the 
future, an cpitype is needed as wdl as material for sequencing for phylogenetic 
analysis. We hope eventually to obtain good photographs of the species to 
present in one of our future floristi.: papers on the southern California lichen 
biota. 

SrECIME.'< ExAMIJ<~D. - U.S.A. CALJ l"ORSJ.\: Riverside Co., SA:,,oA Al<A MooJ<TAISS , 
ELSJSOkhP UJ<, >Outh-faciugslopcon•pikcmo><tcrrac,.,;4buWp4wdru.id,33° 35"48" 
N 117" 20' 21" W, 1101 ni. 23.,i.2009. K. Kuud.,,:i, // ,J7J 6- R. 1/ernm,d,:~ (l'CR); SAS 
)Ac,,.,TO Moo,.,,A,ss. •pike-nx,,, terrace,on,lope a bow San fadnto River and Hwy 71 , 

33" 42 ' 39• N 116" 46" 36' W, 940 Ill, th•llu > crod.,J anJ cowml with soil, JL .ti.2003, 

K. K,11ul><11 6119 (ASU, UCR). 

Acknowledgements 

We thank our reviewers, Adam Flakus (Krak6w) and Martin Westberg(S). We thank the 
cutrators of FH, UPS, and WIS and for their special hdp with loans J.P. Bennet (WIS). 
A. Nordin (UPS) ;md M. Schmull (Fl-I). 'Jhc work of Jana Kocourkova was supported 
fi nanciallyby lhcgrnnt "EnvironmcntalaspcctsofsustainablcJc,·dupmcnt ofsocidy" 
<12900/13l2f423ll4 from the Faculty oiEnvironmcnlal Sciences, Czlx:h University of 
LifcScicnccsPraguc 

Litera1ure ci1ed 

AhtiT, l[a,nmerS. 2002. C/a,/o,ii11. Pp.l3l - lS8. in:NashlllTI[, RpnllD. C.rie.,,C,andBungarlz 

E(cds.):LichcnFloraoftheGrcatcrS.OooranO.:sertRcgion.\'ol.J.LichcnsUnlimitcd.Arizona 
StatelJniv<>r<ity.TemJl"'.Arizona. 

Buniartz I'. l\ord in A, Grube M. 2008 ("2007"). Bu-,/li~ . Pp.113- 179, in, Kash Ill TH, Gric,; C. 
l!trngMtz F. (etk), l.id,~n l'lora ofth<' C.realer Sonoran n~.<erl Region, Vol. 3. Tempe, Arizona: 

Lichens Un limited. Arizona State Uni"crsity. 

&slinger TL. 2009. A cumulative checklist for the lichen-fonni ng. Jid><nicolous and allied fungi 
of the continental United Sutes and Ca nad a. ~orth Dakota State Uni,·er,ity: hnp:/fwww. 
11d,u.cdu /pubw.,b/...,sslingdchcld,t/chcklst7.lurn (first posted 1 0,..,~111b,,r 1997; ~ 
wrsion(i JS)27August2UO'J),Fargo,NorthOa kota. 

Hass<, HE. 1911. Additiom to the lichen-flora of southern California. ~o, S. "lhc llryologi,t J.I: 

2- 1. 



366 ..• Knudscn&Kocourko,·11 

KnuJ,.,n K. 200&. (•2007' ). ili""'"'f'<-'"'· P1>. 1- 38, in: ~,fa;h III TH , Gric, C, Buug...rt~ F. (cJ,.) 
Lic hen l'lora oflhe GreaterSonoran Region. Vol. 3. Lichens Un lim i1cd, Arizona State Uniwr!ity, 
Tempe,,\rizona 

KnudscnK.2008b.ThcLichcnsonSanMigucllsland,ChanncllslandsNa!ionalPark.Culifornia: 
A Prdim inaryCh~cklisi . Croswooma 34(2): 57- 75. 

Knudsen K. 2(X)9. Calop/11.-a OO<lm~e. a new Sp<'cies from Sama Rosa IsLind , California Opuscula 
Philnliche11111n6:37-<!0 

Knudser, K, Kon>1irkm'll, /. 2009. l.ichens, lichenicnlou,a11d allied fungi of the S.rnta Monica 
Mountai ns. Par1 4: Additions and corredions to the anootated chc.:klist. Opuscula 
PhiloLichenumi:29- 48. 

Knudsen K, Lendemcr JC. 2<Xl9. CladlJ11UI maritima. a newspKics in the C urviwriri, group from 
westcrnNor1hA111,,ri'".Ol""'"'laPhilnlichcnum.6: 121 - 124. 

Knud,..,n K. U.gn,,-y D. 2006. Rare lichen habi1ab and rare lich•n sp..-i,,• of Vcn1ura Co,rnty. 
California.Opuscula l'hilol iche11um ]:49- 52. 

KnudsenK.Standle-ySM.2008("2007").Sarrogy,u,. l'p.289- 296.in:Na,;h'l'Hlll.GriesC, Bungart 
F.(ed1.).LichenFloraoftheGreaterSonoran~sertRcgion. \'ol.3.LlchensUnlimitcd,Arizona 
Sla!eli"ni,·croily, Ternl"'· 

l.<:ndcmcrJC, Kucourkov!J , Knudscn, K.2<Xl9.Studic>inlichem~11dlichc11icolousfungi: nl<Jrc 
notc,ontaxafromNorthAmerica.Mycotaxonl08:491 - 497. 

Magnusson All. 1926. 'lhc lichen genus A ... ro,p,,,a in New Mexico. Mcddclelser fran (,O(eborgs 
BowniskaTrtidgard2:7J 82. 

Magnusson ,\1-1. 1927: ~~riptions of new or not properly defined lichens. Mcd<lcldscr fran 
GilteborgsBotaniskaTr~g;,rd3:ll - 23 

M.awrns!iOn AH. 1929. A monowaph of the J(Cnus Araro,pora. Kun~. s,·emk.a \'ctenskaps 
Akademiem llandlingar, S1oc~holm,,,cr. 3, i(4), 1-400. 

Mag11ue<<0n AH. 19'.lO. '[he li chen g.,nus Ar,m,.,/hna in New Mexirn. M.,,klelelserfran Gi~L-h<lrg, 
llotaniska "friidgardS:5 5-n. 

Magnusson AH. 1935. On the •!""ic, of Bi~IMl'ila and Sar1"ngy11e in America. An nalc, de 
CryptogamicExotiquc.7: 11 5- 115. 

Timdal E. 2002. Pwrti. Pp. 118-'130. in: Nash II[ TH, R)"an BD. Gries C and Bungar1z F. (eds.): 
Lid,cn Flur-J uf the Greater Surmr-an [)L,s.,rl R.,giur>. Vul. l. 1.ichc11, li"ul imited, Arizuna St.Ile 
Uniwrsity.Tempe.Arirona. 

'Jhmmon JW. Scotler GW. 1985. Lichensol Eastern Axel Heiberghland and the Fosheim l'enin,ula. 
Ellesmcrc lsland.Northwest lcrrnories. G nadian h eld -Natura li51':19:179 187. 



MYCOTAXON 
Volumel/2,pp.367 370 April hm~20/0 

Dictyostelids from Ukraine 2: 
two new records of Dictyostelium 

Pu Liu' s, Yu L1, 

'puliu /982@yalwo.com & 1 )i,/i966@ /26.rom 
f.nginur ing Re:;e11rd1 Center of Cl, ine,e Afo1fatry of Edurntion for &lib/<t and Medicin<ll 

Flmgi, Jilin Agriwltura/ Universi1y 
Clumgclum/301/8,/!R.China 

Abstrat\ Two species of Dictyo,tdillm arc rcporlcd for the firn time in L"troi nc. D. 
magm,m and D. brefddia"""' were isol~1ed from fores! roil and k:af linercol lcctcd from 
Yalt a, Crim~a, Uk rai,w. '[h~ dcS<Cr iptic.,, arJo.1 photograph, of 11, ~ir im1>0rtant lif,· cycle 
,,;tagcsarcprovidcdba;cdon Ukraine n111terial;. Thcspccimcnshl''Cbccndcpositcd 
in 1hc lfo·b..rium of Myool.ogical Institu te of Jilin Agricu lt ural Un iversi ty (HMJAU), 

Changchun.Ch ina. 

Kc)' wonls - «Jlulllr slime mold, tuonomy 

Introduction 

DictyoslcliJ cdlular slim<: molJs, or JictyostdiJs, ari: a rdativdy small but 
qui te remarkable group of organisms (Raper 1981). In the life cycle, they 
share the protozoan characteristics of myxamoebae and pseudoplasmodia and 
fungal characteristics offruclifications and spores. Since Oskar Brefcld ( 1869) 
reported the first species of cellular slime mold and named D. mucoroid~ Brcf., 
approximaldy 60 Dictyosteli11m species have been dcscribeJ (Kirk cl al. 2008). 
Dictyostelium is the oldest and largest dictyostclid genus. The present paper is 
the se.:ond report of didyostclids in Ukraine since /). impliwtum H. Hagiw. 
and D. temie Cavender, Raper & Norberg were first isolated from this countr}' 
(Liu& Li 2010). 

Materials and methods 

The soil and leaf litter samples were collected during October 2008 in Baydar 
Valley, Eski-Kennen and Angara Valley, Yalta, Crimea, Ukraine. The samples 
w.-re refrigcr-J ted at 1~c and isolated according to He & Li (2008). Five agar 
plates were established and incubated at 23°C with 12 h light and 12 h darkness. 

•(".orresponding•uthor 
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lhe locations of each early aggregat ing clone and somcarps were marked. The 
life ,:;yc\c stages uf cell aggn1:1alion, pscu<loplasmu<lium, anJ sorocarp were 
obscn·e<l under a Nikon dissecting microscope (SMZISOO) with 0.75- l l.25x 
range (!Ox oculars). Spores, stalks, and sorocarps wac measured using a 
Nikon light microscope (SMZ !OOO) with !Ox oculars and 10, 10,and lOOx (oil) 
objectives.. Photographs were taken with a CANON 570 camera. 

Results 

l. Dictyos tc/i11111 111agm1111 H. Hagiw. , Bull. Natn. Sci. Mus., Tokyo, 
Ser. B.9(1): 155(1983). F1G. 1 A- E 

Sorocarps solitary, usually unbranched, phototropic, sometimes prostrate. 
Sorophores colorless, sinuous, 0.7- 1 L0(- 60) mm long, usually tapering 
from bases to tips, bases expanded and stout, tips blunt. Sori while, globose, 
30-500 µm diam. Spores hyalinc, elliptical, usually 6.5-R.8 x 3.5-5.0 µm , 
without polar granules. Cell aggregations radiate. Pseudoplasmodia not 
migrating without sorophore for mation, usually producing single sorogens. 
Mp:amoebae irregular or t riangular in the direction of movement. 

SrOCIMENS [XAMISED: MR01l. lsola~d from forC$( soil oollcc1ed by !he~uthors in 
An11~ra \ 'aUey (lO <kl. 2008, S0299-2), Yal!a, Crimea, Ukra ine in 2009. Deposi ted 
al the llcrbarium of Myoological Institute of Jilin Agricultu ral Univ,;:rsity (llMJAU), 
Changchun,China. 

CoMMENTs- Dictyostelium mag1111m is a gigantic species. It is most likely to 
be confused with 1hree other very large species - D. firmibilsis H. Hagiw. 
(Hagiwara 1971), D.gigmireum B.N.Singh (Raper 1984), and D. seplm lriom1lt 
Ca~·cndcr (Raper 1984). The spore,<; off). mllgtmm arc, however, stouter and 
shorter than those of V. Jirmibusis (6.2-9.2 x 2.7- 4.0 µm). HagiwJra ct al. 
(1992) suggested D. magnum, isolated from soil samples collected in Taiwan, is 
probably synonymous wi th D. gig1mre11m, and later mating tests by Hagiwara 
( 1992) support this synonymy. Our research shows lhat these two species differ 
in spore and sorocarp sizes. "The spores of D. magnum (6.5-8.8 x 3.5-5.0 1,1m) 
arc bigger than those of V . gig,mleum (5.5-7.2 x 2.1 - 3.9µm). The sorocarps 
of D. magnum arc somewhat smaller [0.7- 11.0(- 60) mm ] than those of 
D. gij{1mteum (U.5- 70 mm). Such differences support thei r separation as 
two distinct species. In the laboratory, D. sepren/rio1111k itself needs lower 
temperature conditions ( 12-19 °C) and fails to fruit at higher temperatures 
(Raper 1984 ), whereas D. mag1mm could be cultured at 20- 23 °C. 

2. Dictyostclium brcfcldia1111111 H. Hagiw., Bull. Naln. Sci. Mus., Tokyo, 
Ser.B. lO( l):39(1984). FIG. l F- K 

Sorocarps solitary, usually unbranched, phototropic, prostrate. Sorophores 
colorless, sinuous, 0.6- 1.5(10.5) mm long, tapering from bases to tips, usually 
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F1r.u u I. A- 1~ DU::1y,,.<1dium mllg11um; F- K, D. /,,~feldiamun. A. F. Sorou1rps (har - 0.5 mn,), B, 
P>eudoplasmodia (bill" m0.3 mm): C,H. l,Sorophorcba>e> (bar • 1511m), D, K. Myx.amocb.ic 
(b.ar - JS11m),E,),Spo1'<'s (bar - l 5 f1m):G ,Sorophoreti!"(b.ar - l5f1m) 

consisting of one tier uf cells except for the basl'S and tips, bases conical or 
round, tips capitate. Suri whitc,globose, 25- 230(280) µm diam, Spores hyaline, 
oblong, mostly 5.3- 7.3 x 3.0- 4,0 µm, without polar granules, sometimes with 
irregular granules, Cell aggregations rodiate. Pscudoplasmodia not migrating 
without sorophore fo rmation, usually producing singk sorogens. Myxamoebae 
irregular or triangular in the direction of movement. 

SPOCIMENSEXAMJNm:MR0-13.[sola1cdfromthcmix1urcoffores1soilandluflincr 
collected in ll,oydar VJlley {80ct. 2008, S0276-5) and forest ,oil colle,;1ed in Angara Valley 
(lO Oct . 2008. S0308·3) . Ynltn. Crimea. Ukraine in 2009. ~posited al the Hc!Nrium of 
Myroloj!;ical lm!ilu!e of Jilin Aj!;ricul!ur.,I Uni,·crsity (HMJAU). Chanj!;chun, China. 

CoMMENTs-Dic1yostelium brefc/Jimmm is a medium-sized species that is often 
prostrate and strongly phototropic, Its macroscopic characteristics are similar 
to the closely related species, D. imp/icatum H. Hagiw, (l·fagiwara !981a) and 
D. arahiwm H. Hagiw. (Hagiwara 1991). However, it differs from those similar 
spcdes in its .;apilalc sorophore lips and oblong spores ]a.;king polar granules. 
Other species with capitate tips include D. crassicau/e H. Hagiw. (Hagiwara 
1984b) and lJ. septe,rtriona/e (Raper 1984), which have stout and thick 
sorophorcs, D. purpureum Olive (Raper 1981) and D. mexicam1m Cavender ct 
al. (Raper 198'1), which produce colored somrnrps, D. lm1gn.<f>r>rwn H. Hagiw. 
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(Hagiwara 1983a) with longer spores, and 0 . capifatr1m H. Hagiw. (Hagiwara 

1983b) wilh smaller spo res. Furthermore, D. bnfddi,mum is cosmopolitan and 

has alread>· been reported in America, Canada, German>'• England, 1:rance, 
Denmark, Switzerland, Japan, New Guinea, Nepal, and Uganda (J lagiwara 
1981). However, this is the fil'S t time D. brefeldilmum has been isolated from 

samples from Ukra ine. 
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Five new records for the lichen biota ofTurkey 
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Abstratt-Five lichen ~pccies (Ba.i,lfo ,iprnanii, Buellia w/d,,,;,,.,,., By,solorn,z 
leuwhleplwmm,Co!l=,,ocrnl1~,.,,.,ar,d Pori11"/«1i»iml') arercporlo:dforll.., f,rst 
timetrom'l'urkey. Foreocha,OOrtdescriptioni,pre,ented 

KeyWords - biodi,enity. G,rcsun,KonakonU 

Introduction 

Lirgc part~ of Turkey arc still very insuflidcntly explored wilh regard to lhcir 
lichen biota. In the last four years, however, many new lichen spc.:ics have 
been reported for Turkey (e.g. Asian et al. 2005, llrcuss & John 2004, Candan 
& Ozdcmir Ti.irk 2008, (obanog:lu ct al. 2008, Hahc1 ct al. 2007, Kmahog:lu 
2UU9a,b,Tufan f'ta l. 2UU5, Yaz1c12UU7ctal.). 

Fur 'lhbwn province in the eastern Black Sea region 5 l 8 species have 
been reported (John 1995 land references therein], 1999, 2000, 2002; John 
& 13rcuss 2004; John & Nimis 1998; John ct al. 2000; Kmalio~lu 2007b, 2008; 
Kmahog:lu & Engin 2004; YazJCt 1996, 1999, 2006; Yaz1c1 & Asian 2002, 2005) 
and for Gircsun provincf' only 43 1 spf'cif's (Asian ct al. 2UU2; Asian & Yaz1n 
2006; Duman & Yurdakulul 2007; Halm & $cnkardc~kr 2009; John & Brcuss 
2004; Kmalioglu 2005, 2006, 2008, 2009; K1nahog:lu & Engin 2004; Kil(,tik 1990; 
Ozgcn ct al. 2003; Steiner 1909; Stilcyman ct al. 2002; Yaw.:1 2006; Yaz1C1 & 
Aptroot 2008). The present paper is a further contribution to the lichen biota 
ofthf'scprovinccs. 

Materials and methods 

Samples were collected in Trabzon and Giresun provinces between 2006 and 
2008. They were idcn1ified with various lichen guides (e.g. Brodo ct al. 2001, 
Purv is d al. 1992, Wirth 1995). ll1c specimens arc stored in the hcrbarium 
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of the f<a culty of .Science and Arts, Giresun University, Giresun, Turkey; with 
somcJuplkalcs in herb. H. Siprnan. The a.;cession numbers of the .;ol\eclions 
aregiven inparentheses afterthelocalitydetails. 

Taxonomy 

BacidiasipmaniiM . Brand ct al. 

A dttailcddc..:ripliun i,p""'i<ledbyBmxl el a l. (2009). 

lhe Turkish specimen was collected from siliceous rock. 'Jhallus crustose, 
thin, small, arcolatc, grey-brown. Apothc..:ia 0.1-0.9 mm diam., ofien few; dis.: 
slightly convex, light brown to dark brown or blackish brown, with a darker 
margin. Hymcnium colourle~~. 43- 60 µm tall; paraph~es simple, apices 
slig,htly swolkn to 2 µm. Ascosporcscolourlcss, 25- 45 x 1.5- 2. 5 µm,4 - 8 celled. 
Conidia 20- 28 x 0.8- 0.9 µm, strongly curved. Thallus C- , K- . KC- , PD- . 

Known from England, Ireland, France, Italy, and the Canary Islands 
on siliceous maritime rocks in the xeric supralittoral zone in crevices and 
underhangs, on vertical shaded volcanic outcrops and rarely on soil (Brand ct 
al.2009). 

SPHCU.tes u.-.,u su,c Tr-•bwn, Ara ki, , Kuna kUnU pl~c~, «,a ,hur~, 40"S7"l7"N, 

40"02"S6°E. 3 n,, 12 ,\ug. 2006.on,ili ceous m,;:k, det.1 !. Sipn'lan . (K,naho~lu 1568) 

8 11elliaca/desianaBagl . 

A detaileddeKriplion ispr<l\'i<ltdby-S.Cheidcgger( l993) 

The Turkish specimen was collected from siliceous rock. 'Thallus light yellowish 
or dirty white, crustose, rimose to areolatc. Apothecia 0.3 - 0.8 mm diam, 
immarginate to thinly marginate; disc black, plane, weakly whit ish pruinose. 
llymmium 60-75 µm tall; epithe..:ium olive. llypothe..:ium dark brownish. 
Asd Lecmwm-type. As.::osporcs brown, 1-seplalc, oblong, 12-13 x 6.5-7 µm. 
Conidia not observed. Thallus C -t orange. 

Known from Europe on more or less cakareous rocks (S..:heiJegger 1993). 
SPHCU.t~s .XAMlS~V; G irc,uu, U!11lt'r. SE slop~ .:J" G,..Jikk..y~ hill, 40"54 '35"N, 

38"24'48"E. 190m,l0 Ju nc2006,on iiliceousrock, det .l-l .Sipman,( KmahotJulS44), 

Bysscloma /e11coblepllarm 11 (Ny l.) Vain 

A detaileddeKriplionisprovi<ledby-J>urviset al . (1992). 

lhc Turkish specimen was collected from l;rica llrbored. Thallus crustosc , 
brownish-greyish, mostly thin. Apothecia 0.3-1.1 mm diam, llat; disc dark 
orange-brown, with a white-grey woolly margin spreading onto the thallus 
surface. llypothccium brownish. Ascospores 10- 17 x 2.5- 4 diam., 1-ccllcd, 
colourless. 1hallus C- , K- , KC- , PD- . 
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Widely distribu1ed in tropical and subtropical regions, extending to the 
temperate zone, 011 bark and leaves (Purvis cl al. 1992). 

Seu: JMSN SXA.'IINhl>: Tr .. bron, Ar~ IJ,, KoriakonU pl=. 40"57"4 4"N, •l0"02'32"E, 8 m , 
12 Aug. 2006.0,1 /iria,~r/,,,rea,det. ll. Sipman,(Kmahoglu 1690) 

Collc111aoccultatu111Bugl 

A detaileddeS<:riptioni,providedbyPu rvis eial.( l992)andz,.dda et al.(2009,157). 

The Turkish spe,imen was colle,ted from Fraxinus sp. Thallus small, dark 
brownish, mostly s,attercJ lobes, subcrustosc lo minutely globosc or with 
fo li ose lobes. Apothecia dispersed or aggregated; disc 0.2-0.<\ mm diam .. flat to 
.:onvcx, brown, pink when young and black when mature. Ascospores 13-21.5 
x 9- 15 µm, cuboid-oblong. submuriform. 

Known from Europe (especially Mediterranean region), North Africa and 
North Amt:rica, on bark. (Purvis ct al. 1992, Zc<l<la cl al. 2009). 

SPECatSNSXAMlNEL):Tr .. bron, Ara kl,.Kon.ikoniiplace.40"S7'44°N,10·02•32"E,8 m, 

l2Aug. 2006.o,1J-'raxi110.ssp .. dct.H.Sipma11,(Kmahotlu 1694). 

Porinalcctiss ima(Fr.)Zahlbr. 

AdetaileddeKriplionispro\'idtdbyPurviset al.( 1992). 

The Turkish spe,imen was collected from sili,eous ro,k. Thallus brownish 
green, irregularly cra..:kc<l, thin. Perithecia reddish dark brown or partlr 

pinkish, projecting abo"e the thallus surface, 0.2-0.4 mm diam. Ascospores 
3-scptate when mature, fusiform, colourless, 20-32 x 1-8 µm . Asci 8-spored, 
thin walled. 

Known from Europe and. North America on <lamp siliceous ro.:k ( Pur\'is cl 

al. 1992). 

SPECIM EN EXAMINED: Trobron, i\ ralJ,, Kona kOnii place, sea shore. 10'"57" l7"N, 
40"02'56"E, 3 m, 12 Aug. 2006, on , ili cwu~ rock, del. H. Sipman, (Kmahop,Ju 1569) 

Acknowledgements 

I would like to thank Dr. H. Sipman (Berlin, Germany) fo r the identi fication ofthetaxa. 
I also tha nk peer-reviewers Prof. Dr. V. Alstrup & for Dr. A. Orange their contributions 
on revising article. 

Literture dled 

Asian A, ,\pl root A, Ynic, K. 2002. Kew lichtns for Tu rkey. Mycotaxon 8-l: 227- 280. 
Asian A. V~zda ,\, Ynic1 K, KaragOt )'. 2005. New foli icolou1 lichen records for the lichtn 1lora of 

Tu rkey.Cryptogami~. Mymlogie26( l):6l-66. 
A.Jan,\, y,..,..,, K. 2006. Conlribulion to lh t' lidwri ~ur• of Gir.·""' pro,-inc~ of Turlc.-y. ,\da 

llot.a ni ca llungarica 4!1(3- 4):231 - 2~5. 



371 ..• KmahoJ!lu 

Brand M, Coppin~ BJ, van <kn Boom PPG, Serusiaux E. 2009. Further data on Che IKhen genus 
Ba<idia ~. I. in lhc Canar y Islands and Western Europe, " 'ilh Jc,criplions 0f 1w0 ne w species. 
llibliothe.:aLichenologica.99:83- 93 

llreussO.JohnY.2001.1'ew11ndintcre1tingre.::ordsotlichcmtrom'IUrkcr.Ostcrr.Z.l' ilr.k. l3: 

281 291. 

Brodo IM. Sharnoff SD, Sharnoff S. 2001. Lichens of North America. Yale University Press. New 

C~ndan M. Ozdemir Turk A. 2008. Lichen, of Mafaty~, Elazii:i and Ad1pman prO\inces (Turkey) 
Mvro1uonlOS:19- 22 

t;d>a notluG,St_•vgiE,SevgiO.lOOR. F.piphytic li ch<'n mycotaof,andncwr&:nnlsfrnm, ~rif 
Yiikscl rcocarch fo«,st.Bolu.Turkey. Mroologio Balcanica S: J3S 140. 

Duman C, Yurdakulol F.. 2007. Lichen re<:ords from Seri,;-i~ck Mountain in southern Gircsun 
p=·ine<>, Turkey.Turk/.Bot.3l: 3S7- 36S. 

!-lahct MG. Ca t-.dan M, Ozdcmir Turk A. 20Cfl. New records of lkhcnioolous ~nd lichenized fungi 
fromTurkey.Myoo1uo nl()(}.255- 260 

Hah~, MG, ~ "k,o"l"'ll,·r A. 2009. Gi rc><rn i,;-in )'<' ni by11 : Plw.ro,p,;,wl,,~,., 11wr<-'<'. Tfak likm 
tolulugubiiltcni 7: ll - 12 

John V. 1995. Hechlcnder'liirkci IV. Ergam.ungc n ,umd ie'l'iirkeibctrcllcnde lichcnnlogi.sche 
Schrifnum. Ne un kirchener Druckerci und Verlag, Ncun kirchen, German y. 

johnV. 1999.Lichencs Ana1olicifu.sicc111i .Fasc. J 3(No: I 75 ). Arnoldial6: I 11. 

johnV.2000.LichcncsAna1olicifu.sicca1i. Fasc.4 S(No:76 125). i\ rnold ia 19: J 27. 

johnV.2002.LichcncsAna1olicihsicc111i . Fasc.6 7(No: 126 175). ,\rnoldia2 J:J 2l!. 

john V, Breuss 0. 2004. l'lcchtcn d<:r Osllichcn Schwarznxcr-Region in dcr Ttirkci (BL/\M 
Exkursion l997) .Hcrrogial7: 137- 156. 

john V, Nimi, PL. 1998. Lichen Hora of Arna.nos mountain and the P'°''ince ofHatay. Turkish 
Journalofllo1a ny22:257- 267 

John V, S.,4w~rd MRD, Be4lY JW 2000. A ,,.,gl,,ckd lkku m ll,,ctiun frurn foriu, y, Berkh41llSleJ 
Schoolhpcditionl'fll."I\Jrki,hlournal ofBotany21:239- 248. 

Kmahogtu K. 2005. Lichen, of Gircsun district, Giresun province, Tu rkey. "I\J rkish Journal of 

Bot.any29:1 17423. 

K1nahogt uK.2006.Lichcns of Key,pdistrict (G iresun,Turkey).Aclnll-otonical-lung.,rica18(12): 
65-76 

KmalKJl(lu K. 2007b. Lichens of the alpin~ region in AralJ1 - Siirmcne d i,trict, Trabwn provi,x~ 
(Turkey) . Cryp1oga mie. Mycologie28(2) : 159- 168 

K1nahotluK.200R. 'lhrcencwreco rd,forthe li chcnt>inta ofTurke-y.Mycotaxon103: 123- 126. 

K,nahotlu K. 2009a. l.id,~ns from the An,asp .. f',orum , and Tnht res inn, of Turkey. Mycotarnn 

JW:181 184. 

K,nahogtu K. 200'.!b. Addition11l lichen records from Gircsun province. Turkey, Mycotaxon. 10\I: 
137- 110 

Kmaho!(luK. EnsinA.2004.lliilbiiLrn(Artvin).Aydcr,Am.er(Ri,c).Kalecik (Trabzon),·cKiimbct 
(Gin."Sun)y11ylala r, n,nJikenl<'ri.OtSistt>ma1 ikB01anikO..rgi,ill(2):l6?- 190 

Kii,;-l,k M. 1990. Gi re>LOII Ada>1'n111 Ao,-istik ya p,>1 . 0 rn 1'1ncihk Ar4~lir11 1'1 En, lilii,ii Ya y,nLu, 36(2): 

58 
Ozgen U A,lan A, "fcrzi Z. 2003. l'hytochemical screening C. some lichen specie, collected from 

Gi,..sun provi,xe. I. lntern~tional Congrws on the Chem is1ry of N~tural Products (ICNP) 

l6 - 190ctub.er, Tr4blUn , TUrkiyc. 



Lichens newtoTu rkt'y ... 375 

Pun is OW, Coppins BJ, Hawksworth DL, James PW, Moore OM. 1992. "lhe lichen flora of Great 
Britain anJ lrclanJ . Natural Historv Museum & British Lichen Socielv, London 

S.Cheid.,ggerC. l993.An,v i,iun ufEu rope4tl>Uiruluu,s1>c-.. ie,ufthe!!"llU>B11~1/i«O.,Ku1.anJ 
for merlyinc luded genera. Lichenologist25(4):315- 364 

Sl:einer /. 1909. J.ichenes. ln, Handd-Ma7,1et1i HRE: Erg,;:hn i< <e einer ho1anischen R.!iSI.' da< 
Pootilchc Randgebirge im SandKhak Trapezunt. Annal. Naturhi st. Hofmus. Wien 23: 
107- 123. 

S.iileyman H. Y,ldmm D, Asian A, Go.;er F. Gepdiremen A, Giiwnalp 2- 2002. An im·est igat ion of 

1heantiinfl.ommatoryeffectsofanextrac1fmn, r.!,,J.,11fom"ll.ifimni, lloil m. fhol. andl'fia m,. 
u .25:JOl3. 

Tufa11 0, Siimbiil H , Ozdemir Tiirl<, A. 2U05. "[k lichen floru of the Ternx,ssos Na tional Park in 
Sou1hwesternTurl<ey.Mycotaxo11 94:43- 46. 

Wir th V. 1995. Die Flech1en Baden-Wiimembergs. Ulmer. Stungart 
Yaz1c1 K. 1996. Alundcre Vadi,i Milli Par kl lil<en floras,. Turkish foumal of Botall)-' 20: 263- 265. 

Yazic1K.1999. LichenfloraofTrabzon.TurkishJoumalofBotany23:97- l l2 

Yazic,K.2006.Fournewl ichernfromTurkey. Myxotaxon95:315- 3l8 

Yazic1K,AplrootA,AslanA.2007.LichenbiotaofZonguldak.Turkcy.Myco1axonl02: 257 260 

Yazic1 K, Aptrool ,\ . 2008. Cor1icolou1 lichensofthe cityof Gircsun wilh descripliornoffour 
speciesnew10Turkcy.Myrot.axon !05:95- 104 

fazic, K, Asl~n A. 2002. New J\'conls for th~ lichen flor~ ofTurlwy. Turki,h Journal of Boiani· 26: 
11 7- 118. 

Ya7.1C11C,AslanA.200S.Sixnewlichenrieconl,fromTurkey.M)•rn1axon93:3S9- 3(,3. 

z..,_Jd., L, SchultzM,R,,mbold G. 2009. Diwrsity ofepiphy,i c lichens inlhesav.,,rn,hbion"' of 

Na mibia.Herzogia22: 153- 164. 



MYCOTAXON 
Volumel/2,pp.377 388 April hm~20/0 

Two new species of the Parmotrema subrugattJm group 
from the coast of Sao Paulo State, southeastern Brazil 

MICHEL N . BENATTI ' & MARCEW P MARCELLI ' 

' micl11d_ bem,lli@yolwo.wm.br • mpmurcdli@nwuom 

lnsliluludeBult)nia,,SepiodeMiwlvgiueli,1ue,wlogir, 
Caixa fu·ta/ 3005, Silo Amlu l SP, CEP 0106/-970, Brazil 

)om.; A. Eux 

jolm.Elix@tmu.t'd,um 

D.!par/mml of Chemistry, Buikling JJ, 1\us/rulian National Univ<'fsity 
C,mbem1, A.C. T. 0100, Aus/r,i/ia 

Abstract - During a survey oft hi' Parme!UU= in natur~I eco,y.scems and urbanized 
coa,1al atl'asofsouthcas1ern l\rnik 1wo new Parmo1,~ma,recie.wntainingalrctomnic 
acid were di>C0\1Cred: P. ~yp."rladmatufom and 11 re,tmgei,..,. "!he,., species arc de,cribcd 

andcomparedtoP.sr,brr,gatr,m. 

Iv:,<.>...:' - P rmolremu he· mhlod 1m, I' irm<>lrem" ,111mie11se, T\ rmm"''"" w,J 1' • 

Introduction 

The genus Ptmnofr<'ma A. Massa!. is characterized by lobes with broad rotund 
apices and naked lower margins, the absence of pseudocyphe\lae, the frequent 
occurrence of marginal cil ia, simple rhizines, and thick-walled, ellipsoid 
ascospores (Brodo ct al. 2001, Nash & Elix 2002) . More than 300 species are 
known worldwide (Nash & Elix 2UU2), and about one third of them occur in 
Brazil. 

Two new species .:ontaining alectoronic acid arc described in the present 
paper. These species were discovered by the authors during research on the 
broad-lobed species of Parmdir1aoe at the coast in Sao Paulo State, Brazil 
(Benatti 2005) , primarily situated between the municipalities of Ubatuba 
(23°02'5, 45°04'W) and ltanha<im (24°1 l 'S, 46°47'\V), "!his region includes 
urbanized areas and rocky shores, as well as mangrove and rcstinga forests as 
the predominant vegetation types. 
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The most common species of l>tmnotnma producing alectoronic acid in 
Brazil can be scparalcd into two characteristic subgroups: (I) the P. w<1i11ioi 
group, with ascospores ca. 15-25 µm, filiform conidia over 6 µm long and 
abundant long cilia and (2), the P. sr1bmg11fllm group, with larger ascosporcs 
25-10 µm long. unciform conidia up to 6 µm long and shorter, less abundant 
cilia 

Bolh of the new species lack vegetative propagulcs, arc curticolous in coasta l 
mangrove or rcstinga forests, and belong to the n s11brug11tum subgroup. 
Although we have included substantive information about the new species, 
more detailed morphological and chemical comparisons with other somewhat 
similar spt>cics can be found in Benatti (2UU5). 

Material and methods 

Specimens were distinguished by morphological characters using standard 
stcrcosrnpic and light microswpcs. Anatomi<.:al scdio11s, induding 1hosc of apo1hccia 
and pycnidia, were made with a rawr blade by hand. The chemical const illlenls were 
checked by spot tests with potassium hydroxide (K), sodium hnrnchloritc (C) and 
p11n1-phcnylenediamine (I'), and also examined under UV light (360 nm). Chemical 
constituents were identified by thin -larcr chromatography (TLC) using solvent C 
(Bungartz2001), high performance liquid chrom atography (Hl'LC) (Elix ct al. 2003) 
andcomparisonwithauthcnticsamplcs. 

Since we had encountered problems dealing with the many morphological terms 
pr~-scnlinthe lilcrature,wcspccifyhcrclha!ladnulesrcprescnladvcn litious,ribbon­
like sccondarr outgrowths from 1he primary lobe margins. Lobules arc similar, but 
short and rounded 

'Jhediagnosisforeachta.,onrcfcrsexcl11si,·clytoholotYJlCCharactersand1hc 
Ei1glishdcscriptionsandcornmcntsto allthcmatcrialstudied 

The species 

Par111otrc ,m1 /lypcrlaciniat11/11m Bcnatti, MaKelli & Elix, sp. nov. Fw. 1 

MYcOBA!<KMBs16772 

Sp"'i"' rnm 11,allo ,imili Parmotwnari, ladm,lmuli ,ed maJ<i• robi.<10 n rnm,i, /obi, 
a11g1istis la.:i,riati, demi,m rorru ,uperic,rco"tinu«• el emac«lat«s, cilii, 
par~is, co11idiis mfoarib,,s el d!ffen. Alra,wri,,,,m, chloroatra.wri11<1m, 

.,,. ·,;,.,, al 'oro11"11m, acid,.,,, « -colhofum, ac"/11m p .a/ torou·,,..,, mH""' 
p-colla!olu:um, add« ,,, ,lehydrocol{arolirom, acid«,,, del,ydroale<toronie.«,,,, ,,,etl,rl 

P'-'"doale.toro1ia1«m,ermerl1y!ps,,«doacollawlari,mco111i"ms. 

lloLOTYI'~: Brnil, S:kt Paulo SMe, MunicipalityofhanhaCm. Padre Maoo,;,I da N6brcga 
I lighway (SP-55) Km 108, a1 the crossing point with 1he ltanhaicm Riwr, ma11gm,·e, hy 
thc,idcofthchighwara1thcrightmarginofthcri,..,,.24•w·411.7"S. 16°4!1"07. J"W. J 
malt, on trunk of Rl,i:oplwra ma11Jd~ L , lc,a;. M.P. Marcelli & LR. l'on1cs 1670, Ol-X-
197<J(SP). 
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THAU.us up to 14 cm wide, subcoriaceous to coriaceous, corti colous, grayish 
green but becoming <lark grJy in lhe herbarium, primaril)· lobed to sublobeJ, 
ultimately developing dense secondary laciniae; LOBES irregularly branched, 
1.5- 4.0(- 5.0) mm wide, primarr lobes contiguous to ± imbricate, adnate to 
loosely adnate, secondarr lacinules ascending, unattached, eventually twisted 
and subcanaliculate; APICES ± plane to subconcave, subrotund; MARGIN 
smooth to irregularly <lis~ctc<l, plane to± ascending, weakly undulate in parl, 
entire to incised, .:iliatc. UrPER SURFACE continuous to weakly and irregularly 
cracked, smooth to subrugose, sometimes with verrucae becoming papillose; 
MACULAE weak to distinct, linear, lamina], more obvious at the distal parts, 
sometimes developing fissures; LACI NU LES linear and long, regularly spreading 
from margins, ab un<lanl al the tha\lus center, simple then dicholomousl)' 
or irregularly bran.:hed, subcanaliculate to canaliculate, 0.2- 15.0(- 30.0) )( 
0.2- 0.9(- 1.1) mm, truncate, crowded, often covering parts of the upper surfa.:e, 
sometimes with papillose verrucae, underside cream or black. SORALlA , 
PUSTULES and JSlDIA absent. CILIA black,simple or rarely furcate, U. l - l .7(-2.4) 
x c;i. 0.05 mm, frequent along the margins of the lobes and lacinules. MEDULL!I 
white, with orange pigmented spots often present in the lower portion. I.ow ER 
SURFACE black, shiny, smooth to rugose, unevenly papillatc; MARGINAL ZONE 

shiny to opaque, usually pale brown b ut soon turning cream colored at the 
start ofladnules growth, smooth to rugose, unevenly papillate U. 5-4.5(- 6.U) 
mm wide, naked; 1uuz1NES black, simple, sometimes agglutinated, 0.20-0.70 
(- l.3) )( 0.05- 0.15 mm, sparse or frequent, grouped ,\rOTHECTA submarginal 
to subterminal, common, often originating on the la.:inules, concave, 0.3- 9.2 
mm wide, substipitate, margins smooth to crenate or dentate-lacinulate, usually 
eciliate or rarely with scarce .:ilia, amphithecia and stipc smooth but becoming 
rugose with age; msc brown, epruinosc, imperforate; AscosPORES ellipsoid, 
(22.5- )24.5- 38.0(- 40.0) )( 14.0- 21.5 µm, epispore (2.5- )3.0- 3.5 µm wide. 
PYCNTDIA su.bmar~inal, .:omnwn, abundant on the ladnulcs, with brown or 
black ostioks; CON IDIA short unciform, 4.0- 5.0 )( ca. 1.0 µm. 

Cot.OR RE ACTIONS: upper cortex KT yellow, UV- ; m edulla K-, C-, KC-,. rose, 
P-, UV+ bluish green, and a K-,. dark reddish pigment in the lower portions. 

TLC/I I PLC: cortical atranorin (minor) and chloroatranorin (minor); medullary 
alectoroni.: acid (major), a -collatoli.: acid (major), ~-ale.:toroni c acid (minor), 
~-collatolic acid (minor), dehydrocollatolic acid (minor), dchydroalcctoronic 
acid (lrnc,:), mdliyl ps,:udoalcctoronate (trace) and mdhyl pscudo-a -coll;ilolatc 
(trace). 

PARATYns: Brazil, S.o Paulo Stale, Mu11ic ipal ityof llanhaCm. Padre Manoclda N6brcga 

Highway (Sl'·SS) Km 108, at the cro><ing poim with the lta11h""m Rh'<'r, molll(t"O\'<' by 
thehighway', , ideattheri,.,.r '• right,nargin ,24°10'41'1.7''S,46°4fl'07.1"W, 1m ah.,oi, 
trunk of Rl,i~p/,c,ra ""'"gle. k g. M.P. Marcelli & LR. Fontes 1669, JO ·l· l'il79(SP): idem, 
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on tree trun k. leg. M.r. Marcdli & ,\. Mather 1672, 05 -Vlll - 1981 (SP); idem.on lrunkof 
L1w,u1rrnlaria mcem<m1 C.F. Gacrln .. k11. M.P. Marcelli 8r LR. F<.>nl~-. 2386, OJ-[\'-19&1 
(Ill; idem. on tree trunk. leg. M.I'. Marcelli, ll. Marboch & C.l·I. Ribeiro 29380. 21 -Vlll 
l995(G). 

Co MM ENTS: This species is characterized by the absence of \'egetativc propagulcs, 
the narrow lobes which hecnme lacin iate and suhcanaliculate and develop dense 
lacinuks al the apiccs and mar):\ins, the substipital<.' apothecia with Jcntate­
lacinulatc, cciliate or sparsely ciliate margins, and pale brown lower margins 
whkh turn cream at the beginning of lacinule formation. An orange K+ dark 
red pigment is often present at the lower portions of the medulla, but this was 
not detected with HPLC. 

The verrucae (or papillae) on the upper surface of the lobes and Lhe lacinules 
resemble stout isidia, hut lack a constricted base present in true isidia. "They 
otlcnsupport pymidia. 

P<1rmotrema liyperfadniatulum differs from /~ subruga111m ,:md other species 
of this complex by the short, weakly inflated apothecia stipes (longer and 
markedly inflated in /~ subrugolum) although the stipes J o appear larger when 
developing on subcanaliculatc lobe apices. Although most of the apothecia arc 
eciliatc, we noted that some apothc.:ia in cad1 specimen examined had a few 
poorly developed cilia. 

PMmorrem,1 /oci1wlot11lr1m Krog from East 1\ fri.:a is superfi.:ially similar 
and we initially thought tha t the present material might represent this species. 
However I! laci11 11Ia1u/11111 has a thinner and more fragile thallus, much broader 
lobes (5.0-8.0 mm), longer cilia (3.0-4.0 mm ), a more continuous, cmaculate 
upper cortex, longer sublageniform conidia (7.0- 7.5 µ m) and lacks a K+ orange 
pigment in the medulla (Krog 1991). 

The lacinules of/~ /iyperfociniatulum often cover large portions of the upper 
surfoccandcxtcndtoseveralcentime1erslong.Wi1htheagingofthethallus, 
the older, primary lobes die and dis integrate, but the sub.:analkulatc lacinulcs 
continue to grow and resemble somewhat small specimens of Ev.:miasrrum. 

'! he mature thalli of /~ lrypalr1ci11iatulum must be colle.:ted and handled with 
care; otherwise, they may crumble sin.:c the older parts that keep the terminal 
parts together arc often no longer present. '!h is species is named after its habi t, 
where the lobes gradually d1ange their form, bc.:oming ladniatc an<l ullimatcl)' 
denselylacinulate. 

Parmotrcma rcslir,gcr,sc Mar.:clli, Bcnatti & Elix, sp. nuv. l'!G.2 
MYcoilM<i::MB5 1677J 

Spcoin cum tlwllo sirnili l'Mmolremat" mbmgati scd /obis " "g,mati,, margi1tc 
irwgr,laritcr,o,b/ac;i11u!atis,mars.i11ei"/erior11oncomim"""lbidaetapo1l,coialaevigata 
,,.,/ u purl~ laduul .. ra ,leutic11/a1 .. , eri!iala dif)~tl. At,a11,,,-im"11, d,/"""''""w,rfo,-.un, 
a<ulum alcotorot1K'11m, a,;;J,.,,, a -collatolioum, a,;;,l.,m ft -alcotorot1icum, aoul"m 
/3-ool!atoli"'m, mctl,yl pu,ulool«torotaatum, ct mctl,yl p~udo-a-wllatol~nm, «mtinm& 
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F,Gun,, - 2. , .lhr holotn,c<>fP.1,)'p~rl""i"i<m,lum. 
2. Thcholoty~of/1r~,lingc""'· 

Bar - l cm 
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MoLOTYPE: Bra oil, S.Io P,mlo St~te, M,micipality ofC~"""tia, 11car 1/1~ co11titim1al raft 
portt0Ca,"'"tia,rn1111;.:rowat1hroad,ide,1·1'59'IO.l"S,4r 57'06./ 0 \\;Jmalt.,ot1free 
lnmk,leK.M,/1Marc,:lliC-J.Vieiral'illwI593,23·Xll · 1979(SI') 

THALLUS up to 16.0 ,:m wide, subrncmbranaceous to sub.:oriaccous, r.1rnuli­
colous or corticolous, pale greenish gray becoming darker in the herbarium, 
lobate to sublobate. LOBES ( I.5- )2.5- 6.0(- 9.0) mm wide, irregularly branched, 
contiguous to crowded. adnate, ascending when bearing apotheda, loosely 
attached; APICF.S ± plane to subconvex and involute, submtund to irregular; 
MARGIN smuolh near the api.:es, turning subuenalc or irrt.11ular, ± flat to 
ascending or subundulate, involute or revolute, entire to irregularly incised, 
partially dentate-sublacinulate, ciliate. UPPER SURFACE continuous but 
bewming irregularly cracked with age, smooth to subrugose; Mi\CUL,\E weak 
to distinct, pundiform or sometimes aggregate and linear, lamina] hut more 
frequently appearing on the amphilheda and apothedal slipes. Adventitious 
LACINULES generally sparse, very short, irregularly distributed along the lobe 
margins but occasionally intermixed with some small irregular lobules, simple 
or irregular, flat, 0.3-1.1(-2.5) x 0.2-0.7 mm, truncate or acute, underside 
concolorous with the lower margin or cream on lobes with apo1hecia. CJLIA 

bla.:k,simple to fur.:ate or rarely irregular, 0.2-2.8 x ca. 0.05 mm, frequent to 
abundant along the margins but s.:arce or absent at the apkes of young lobes. 
MEDULLA white, rarely with spots of an orange pigment in the older parts. 
SO!l.EDIA, l 'USTULAE and [SIDIA absent. LOWER SURFACE black, shiny, smooth 
to rugose, weakly papillate or veined; MARGINAL ZONE shin)', brown, smooth to 
;;ubrugose, 1.5-5.5(-9.0) mm wide, naked, turning .:ream, white, or variegated 
under lobes with apothccia; RrrrzrNES bla.:k, simple, sometimes fur,:ate or 
irregular,0.10-1.60(- 2.30) x 0.05(- 0.15) mm,fcwtofrequent but more abundant 
in some parts, occasionally becoming agglutinated, grouped. AroTHl:CIA 

submarginal or subtcrminal, originat ing in part from sub..::anali..::ulate lobes 
apin-s, common, ± .:om:ave to urccolate, becoming fiss ured and distor ted with 
age, up to 9.5 mm wide, stipes infla ted, margins smooth when young, then 
subcrenate and short dentate-la..::inulate, cciliate, arnph ithe..::ia and stipe smooth 
when young, becoming rugose, veined or vertically folded with age, sometimes 
with papillose wrinkles; discs brown, epruinose, imperforate; ASCOSPORES 

ellipsoid, (19.0-)25.0-36.0(-40.0) x (12.0-)14.0-18.0(-24.0) µm, cpispore 
2.5- 1.0(-5.0) µm thi.:k; PYCNIDTA submarginal, frequent to abundant, with 
black ostiolcs; cONID IA un.:i form, (3.0-)4.0- 5.0( - 6.0) x ..::a. 1.0 µm. 

COLOR REA CTIONS: upper cortex K+ yellow, UV-; medulla K-, C-, KC+ rose, 
I'- , UV+ bluish green, with a K+ dark reddish pigment frequent only in old or 
necroticarcasofsomethalli. 

TLC/IIPLC:.::orticalatranorin(minor)andchloroatranorin(minor);medullary 
a\c,:toronic acid (major), a-collatoli,: acid (major), ~-alc.:toroni,: add (trace), 
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~-rnllatolic acid (trace), methyl pscudoalectoronate (trace) and me1hyl pseudo­
il.-wllatolale (tracc). 

PAUTYPES: Brazil. Salo Paulo State, Municip.ilit y of Ca,wx'fa , Canloso Island. 

r~•tinga ><ood of M,m,j; Vil"'g,,, post-dune re,t ing• nwtation at 1hc oouth~m part 
of the i,land. wood of bushes and small \n,es. 2S" l4'S. 4ll"Ol"\I'. S m alt."'' smaU 
treethinbronch,lcg.M.P.Ma rceUi 1717, 1751.1752, 1753,1751, 1755, 1756,1761, 
1762,1763,1764,1766,1767,1768,1769,1770,177 1, 1772. 1775(SP), 1759(B)20-

X-1981. M"nici1"'lityoflguape, BarradoRibei r., ,b,,1w,,,,nSuamirim "Riwr• andthe 
oc,:an. low rcstinga forest near the mangro,·e. 21"38'S, 47"22 'W. 2 malt .. on small 1r«! 
trunk. leg. M.P. Mm,eJLi & O. Yano6375, 15-VII- 1989 (G): idem, on thin ,mall tree 

brAnch, leg.M.P.Marcelli & O. Y•no6872 , 6873 , l8 -Vll -1989(SP): idem,..,nddunes 
,·qw1arinn. 24° '\S'S. 47"22'W, S m air., thin hranch nf <mall t,w. leg. M.P. Marcelli 
&O. Yano6808, W-Vll - 19S9(Sl'):idem, urban zone, 24°39'S,'47"22'W, 5 malt., 

tree trunk at 1he .sidewJlk, leg. M.P. Marctll i & 0. Yano 7112, 7117, 7131, 22 -\lll -
1989 (SP). Municipal ilyofllh~ C<.>mprida, Gambba N6breg~. 25"0i'S, 47"54 'W, 1 m 
alt., small 1rtt rn,nk , lcg. M.P. Marcelli 1594, 16-11 - 1982 (SP): id~n, ,c~ntral ~,ea of 

thc i, land. low rcstinga forest behind the propriety of the Kiu,ura family. 24°51'5, 

H 0 42'W, 2 malt ., thin branch of small trw, leg. M.N. Benatti, A.A. Spielmann, LS. 
C~ni', , M.J. Kit.tun, & M.P. M,m:dli 1730, 1748, 1749 (SP), 1717 (ASU) , 02-[\'-2001. 

M11nicipalityof Pcru il>e, margin nfGuar~i',Ri,·er, ma11gro>..,attheedgeoftheri,w, 
24"23'S. .f7"02'W, S m alt .. on trunk of Ri,;:,,,pl>ora r,umgk leg. M.P. Marcelli & 0. 

Yano¥Xfi,3909,3927,23-VIl-1988(SP) 

CoM MEN TS: Prmnofr.-m11 resri11!{e11Se is characterized by the absence of vegetative 
propagulcs, the d...nsely ciliate margins thal arc sparsely and irregularly 
sublacinulate, the apothccia with smooth or shortly denticulatc, always eciliatc 
margins, and a lower cortex whid1 is brown at the margins becoming white or 
creamonlyundertheapothecia. 

This is the most common sp,:cics of the alccloronic acid containing group 
along the coast of Sao Paulo State. Previously it may well have been mistaken for 
I~ subrugatum, whid1 has a shiny white margin and only becomes pale brown 
in a very narrow transition zone towards the black center. In P. restingense the 
marginal zone is always brown, becoming white to ivory colored only under 
lobcsbearingapothccia. 

'!he frequent, ramified, subcanaliculatc lacinules of /~ mbruglif11m arc 
very different from the uneven, short and simple, dentate lacinules seen in 
P. rr.sfi,r;:ense. While the lacinulcsin P resfi11gwsr.rarelyexceed J.Smm in length 
(usually r~'Sulting from the irregular incised margins), those in P. st1brt1g11tum 

arc regular in shape and branching pattern and may exceed I cm in length . 
Similarly, the apothecia of P. res1i11ge11se in\'ariably have a smooth, eciliate 

margin that only becomes dentate with age, while those of P sribmJ;ilfmrt 

somctim,:s haw apical cilia and frc<.[ucnt small lacinulcs (sec bdow). Tiu: 
epithet refc~ to the predilection or the species for restinga forest habitats at the 
southeastern Brazilianlilloral. 
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Parmotrema subrugat11111 (Kn,mp.) I lalc, Phytologia 28: 339. 19i4 l' rr; . J 

MYC0BAN>:MBJ4JJ3; 

• P..rmdi" subruglllll Krte,np., \'~r h. Zool. Hui . G~s.,ll. Wien 18: 320. 1868 

11 01.oTYPE: llra,,ik Ri o de Ja neiro State, Se rra dos Orgilos {Organ rvlountai ns), leg. 
Hc~nrck hcn ,.n.(MI) . 

THALi.US up to l l.O cm wide, subcoriaceous, corticolous, becoming dark 
greenish gr.iy in the hcrbarium, lobalc to sublobatc. Lo1rns 2.5-7.0 mm wide, 
irregularly branched, crowded, not adnate, subascending and distorted, looselr 
attached; APICES plane to subconvex and revolute when lacinulate, subrotund 
to subirregular; MARGIN smooth near the apices, soon turning subirregular, ± 
flat to ascending and becoming subundulate, involute or revolute, normally 
giving lhe lobes a canaliculalc aspecl, entire to irregularly incised, commonl)' 
lacinulate. ciliate. UPPER SURFACE continuous but be.:oming irrcgularlr 
aacked with age, subrugose to rugose; MAC ULAE usually distinct, punctiform 
and aggregated, appearing irregularly on the lamina or frequently forming on 
the amphithecia and stipes of the apothecia where they sometimes becoml'" 
linear. AuvHN 'llTlOUS LACINULES very common, short to mctlium, regularly 
distributed along the apices and margins of the lobes, occasionally intermixed 
with some small irregular lobules, often agglomerated, simple at first but soon 
bewming irregularly dichotomously branched. fl at to partially subcanaliculate, 
1.2-8.3 x U.3-1.2 mm, normally truncate, often ciliate, underside generall)' 
cream and.:oncolorous with the lower margin. C1uA black, simple to sometimes 
fur.:ate or irregularly ramified, 0.3- 2.5 x ca. 0.05 mm, usually common along 
the margins but scarce or absent at the api..:cs of young lobes. MEDULLA white, 
spots of orange pigments absent even in the older parts. SORllDI/\, PUSTULi\E 
and ISJDIA absent, but with some grouped papilloid, dactyli fo m1, massive and 
± ciliate stru.:tures resembling thick isidia without a .:onstricted base, 0.1- 1.5 
x 0.2- 0.5 mm, ramified, appearing on some parts of the cor1ex or sometimes 
on th,: slip<:s of th,: apothecia, somctim,:s di!licull lo distinguish from lht: 
young apothecia, partially developing into lamina] lacinules similar to those 
on the margins. LOWER SURFACE black, shiny, smooth lo subrugose, weakly 
papillate; MAR<.;J N,\ L ZONE naked, shiny 10 opaque, smooth to subrugose, 
1.0- 6.5 mm wide. normally cream or white in an almos1 continuous line in 
the distal portions; brown only in young, smalkr lobes be.i.ring no lacinules 
or apothecia; CENTER black; RlllZIN ES black, simple, rarely furcatc or irregular, 
U.20- 1.10(-2.20) x U.05(-0.15) mm, frequent to abundant at some parts, often 
be.:oming agglutinated. AroTHECJ,\ submarginal or subterminal partiall)' 
originating fro m th e subcanalicula te lobes apices, common, ± concave to 
urceolalt:, normally Jissuring and becoming distorted with age, up lo 17.5 
mm diam., stipes inflated, margins smooth when young, then denticulate and 
sometimes lacinulate, eciliatc except at the a pie cs of the lacinulcs, amphithecia 
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B 

1'1GUR~3. "!he holOIY)'eot I' sr,/m1ga/11m. A. 'lhecntire~pecimcn 
B. De1ail~of1he marginal 1-i,cinules and !ht papilloid ilrue\ures (arrows) !ha! give rise to them 

8,.rs : lcm 
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and stipe smooth when young, becoming strongly rugose and veined with age, 
sometimes with a Cew papilloid-isidioid struduresas seen on the upper surface; 
disc dark brown, epruinose, imperforate or partially perforate when mature; 
ASCOSPORES ellipsoid to ovoid, (17.5- )26.5- 35.0 x (12.0-)15.0- 22.0 µm, 
epispore 2.5-1.0 µm thick; HCNIDli\ mainly submarginal and on the lacinuks, 
frequent to abundant. with black ostiok·s; CONJDIA unciform, (4.0-5.0-6.0 x 
ca.0.75µm. 

Co1,011 JIEA CTJONS: upper cortex K+ yellow, UV- ; medulla K-, C-, KC+ rose, 
P- , UV-t bluishgri;cn. 

TLC: .:ortical atranorin; medullary alcctoronic acid and a -collatolic acid, with 
or without rhodophyscin (fide Culberson 1969). 

COMMENTS: Parmotrema subrugatum is characteriwd by the absence of 
vegetative propagules, the ciliate margins regularly developing dichotomouslr 
brunched lacinulcs, the presence oflaminal digitiform structures, the denticulate 
to lacinulatl" apothl"cia which are only ciliate at the apices of the lacinull"s. and 
by the black lower cortex with an usual white or cream marginal zone that is 
almostcontinuousalongthedistal partsofthethallus. 

The name /~ subrugt1t11m has apparently been misapplied to scverul different 
species, some of which appear as synonyms in Hale"s classic monograph on 
Pmmi!lfo subgrn. Amphigymniil (Hale 1965).This species is apparently one of 
the most frequently confused species of those containing alcctoronic acid, and 
its name has been misapplied for specimens which have a white (al least in 
part) lower marginal zone, eciliate apothecia, large ellipsoid ascospores (25- 10 
µm long) and short conidia ( 4-6 µm long). 

Hale (1965) described fl. subruga111m as having broad lobes (7- 15 mm wide) 
with an ivorr to brown or rnolllcd lower margin. However, when comparing 
P. mameme Hale to P. s11brng11tum (Hale 1990). he refi ned his species concept. 
mentioning that P. mbmgafum has a continuous white margin that turns dirty 
white with age. 

lhe holotype of P. subrugatum (M!, FIGURE 3A) has an almost uniformly 
white marginal zone which distinguishes it from the other species of this group. 
where the marginal zone is initially brown and becomes pale only on aging. ln 
this specimen, the margin is almost entirely shiny cream (probably white when 
freshly collected), with a few young lobes having a brown color. 

This species normallr forms abundant small, dichotomously branched 
lacinules along the margins throughout the thallus. In addition, they sometimes 
develop from the upper cortex. growing from scattered, isidioid-papillate 
structures (FIGURF 313). ·These structures are quite different from anything we 
have seen in other species of the alectoronic chemical complex, and although 
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they resemhle large, thick isidia without a constricted base, their function is not 
apparent. In some par ls, they resemble poorly developed apolheci al primordia, 
and .:an readily be .:onfused with them. However, on further development, 
their shape diverges from that of primordial apothecia and eventually they may 
form dichotomously branched lacinuks like those along the margins. 

Poorly dewlopcd thalli of P. mbrugtitwn and P restillgense may appear 
very similar. One should look for true lacinulcs along the margins and the 
overall color of the lower marginal 1.0ne for .:onfirmation. ·The presen.:c of the 
papillate structures on the upper surface is also important for distinguishing 
/~subrugalum. 

Pormotrem11 mbrugatwn is a species described from southeast Brazil, from 
a place mostly covered by the Atlantic rainforest, perhaps lilllc abuve 1000 m 
high (Serra dos 6rgiios) where .:ommonly the trees be.:ome shorter and the 
cloud forest begins to appear. "Jhe additional spe.:imen studied ~amc from a 
pla.:e with similar climate and vegetation but of higher latitude. 

ADDITIOXAL Sl'EC[ME" EX.\MIXED: Brazil, Rio Grande do Sul Stale. Municip~lity 
of Subr4dinho, open 1>l..c~ near the ro..d, 29°24"20.2"S. Sl"Ol'25 .9"W, 375 111 ~It. , 
corticolous. leg.A .A.Spielniann .'l60.l7 -VJl -2003(SI') 
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Ab, tra.:1 - In 1hi,s1ud)', thrc~ li,-ht·niu..l fu11gi (Gy,il~.tu ,./mi, 0.-J,wl,d,iu ,o,lwi,i,li, 
and O~graph~ vir,di,) ~re reported for the tir.t ti me from the 'li.Lrki,h province, of 

Y,nakk.ile, lstaOOul and Korkl~reli. Comments on their habitat and substrata and a 
, hortd,·.cription are l'"'"·id,·J for eac h taxon 

Key wonls - Aswm)"OI'~. cpiphy, ic lichem, Q"'"'"' sp. , F~gu, sp. 

Introduction 

lhc total number or papers referring to lichens from Turkey was 361 at the 
end of 2001 (John 2004). Thereafter many studies have hccn carried out ahout 
the lkhcns of Turkey (Tufon ct al. 2005, Giivcm;; ct al. 2006, John & Tl.i rk 2006, 
Hahc1 ct al. 2007, Kmahoglu 2007, Candan & Tiirk 2008, <;obanoglu et al. 
2008, I la\1c1 & Aksoy 2009). Jn spite of the increase in the number of studies, 
knowledge of the lichen flora in Turkey is sti ll insufficient. lhis paper aims at 
contributing to the knowledge of the lichen flo ra of Turkey. 

Materials and methods 

ll1e spe..:imens are stored. in BULU (Hcrbariurn of U]ud.ag University, Science 
and Art Faculty, Bursa, Turkey) and their accession numbers are given in 
parenthesis at the end of the locality information. '!he sped mens were examined 
with an Olympus SZ10 model stereomicroscope, and a Kruss light microscope. 
Specimens were examined in water, 10% KOH, and Lugol's iodine solu1ion. 
Sporcrncasurcm,:ntsw,:r,:g,:ncrally carricd uut in wat,:r, 

Species recorded 

Gyalccraulmi (Sw.)Zahlbr. l905 

O.,t•iled descript ion, a"' pruvid,~I by Clauud~ & Roux (1985: 374) , Pur•oi, ct ,II. (1992 
262)andWirth(l995:4l2). 

Thallus thin or thi ck, smooth or cracked, whitish. Apo1hc.:: ia 0.5- 2mm diam, 
num,:rous; true ,:xciplc pale, whilc-pruinost:, smooth or oftt:11 crt:nalt:; disc 
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concave orange-brown to chestnu1-brown and pruinose. Ascospores 15-25 x 
5-9 µm, 3-seplate, broad ellipsoid 

Seu: JMSN sxAM INw- <;:AN,\KKALE: Bayrami~; Kat Da)\1, ~;,1ilkoy, Kirg11iJcrcpla~c. 
Nk woodla nd , 39"5 ] 'S6"'N, 26"50'·16"E, alt . 643 m, o n ba rko1 (}uercwjrai,u,1/n, 18 Aug. 
2005,lcg. S.Oran,dct. S. Oran (BULU 138~3). 

Gy!llecta 11/mi generally grows on calcareous substrata, such as soil and mosses 
in limestone areas, and is found on mature lrt:(."S (e.g. U/mus) in humid and 
sheltered sites (Purvis ct al. 1992). Zcdda (2002) reported this species from the 
trunks of old Q11errns pubescws from Sardinia (Italy) and we recorded it from 
thetrunksofQ.frni11etto. 

This is a rather rare lichen, fo und from Scandinavia to the Mediterrancan­
montane zone and known only from Europe and North Africa. Its populations 
arc declining in many parts of Europe and it is a good indicator of long fo rest 
ecological continuity (Purvis et al. 1992, Wir th 1995, Zedda 2002). 

Oc/1ro/ec/1ia s11/1viridis(l-l<>cg)Erich se n 1930 
l>etaileddc,cripti<>n sarepro,ided byClauude & Roux(l 9115:530J,l'un·i ,ctal.( 1992: 
400).Wirth(l995:6l7J,andFru(l998:2lO). 

Thallus 1hick, smooth or warted, often densely covered with soft, branched or 
firm coralloid, cylindrical isidia, tu 0.5 mm diam, becomins conllucnl towards 
centre and forming a continuous, uniformly concolorous crust, often breaking 
down into granular soralia, 1\pothecia rare. lsidia KC (+) red,C(+) red. 

SPECIMENS tiXA Mr"w- <;:ANAKK,\L£: <;:a11: road ofBayrami<; - <;:• n. in th• vicin i1y 
of 1-!11ciku,m ,;1111g,;-. o.ik woodland . 39°5f:,"4t,"N, 26' 48"5rE. alt . 2W m. on ba rk of 

Quercwf"'inetto. 06 Jul. 2005, leg. S. Oran , det. S. Or~n (BULU 13595) 
1STANBUL: Sariyt'r ; Bdgrn d r.._, ro1s, T<>pl:orn plact', <>al: foro l, 41°11'05-N. 

lll' 59"0TE. alt . l38m. onNlrk ofQuem,spetraea, llJun.2006. leg.S.Oran.det.S 
Oran(BULU11619) 

KIRK L,\RELl: D,,m irkoy; D,,mirkor- Sivrilt' r road , 7 . l:m, 41"48' 19"N". 2r 49'0l "E. 
all. 195 m. on bark of Que..-u, petraro, 24 Jul. 2006. kg. S. Oran, det. S. Oran (BULU 
11658). 

This widespread species is found on bark of woodland and wayside broad-leaved 
trees (like Qucn:m) in submontane locali ties, humid and non-eutrophicated 
areas (Purvis etal. 1992, Wirth 1995), 

Od1rolec/ii11 mbviridis is frequent and occurs in oceanic and suboceanic 
Europe, British Isles, North America, Japan, and Kor~a (Purvis ct al. 1992). In 
Europe it is known from southern Scandinavia to the Mediterranean rcsi on 
(Zedda 2002, Wirth 1995) and Syria(John et al. 2001). 

Opegrap/,a 1•iridis Pers. 180) 

Detailed dc<eri ption< are pmvi,hl hy (].;u1.<ld~ & Roux (1911S: 540) , Purs·i, ~1 al. ( 1992 
411)andWirth(J995:628). 
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lhallus very thin or inconspicuous, usually in small (2-4 cm) patches,dull o live 
or bruwn. Apolhecia 0.4-1 x 0.12-0.4 mm, sessile, initially scmi-inuncrscJ, 
short, rounded, scattered, seldom shortly furcat e, often eliptical or button-like. 
Exciplc K (-t) olive-green; hymenium l (-t ) red. Ascospores23- 60 x 6- 9 µm, 8 
to\5-scptate,withaperispore. 

SPECIME.'<S EXAMINED - KIRKLAREl.i: Demirkoy; ro~d of S:irpdere- Balaban, Nk 
a11d b, ... ..:h for~st, 4 l"52"1 9"N. 27"36'17"E, ~It. 35 1 m , un bark of Fi,gu> "rimlali<, 15 
Jun . 2006, leg. S. Oran . de!. S. Oran (BUW 1500 1). Kot~az; rood ofKula - Kocayaz,, 9 
kmlxforeKocavaz1,ook~11dbeechfore>!, 1l0 59"12"N,27°16"30"E,alt.192111,011bark 
of F«i;.u; ,,r;,,.,r,,li>, 16 Jun. 2006, k'g, S. O ran , .l,·t. S. Qn, n (BULU 15 11 5) . o~rn irkiiy ; 

i)cmirlwy- Sivrikr road. 7. km, 41 ' 48"19"N, 27'49 '01""1:.all. 195 m. on bark otQrierc~• 
cerris,21 ful. 2006. k g. S. Oran, Jet. S. Oran (BULU 15326). 

Ope~mplra 1•iridisgrows on smooth, young (rarely old) shaded hark, particularly 
on broad-leaved lr<.'<.'S (e.~., Acer, Curylus, //ex, Qmm:us, Salix) in uld wuudland 
(Purvis ct al. 1992). 

"!his spc.::ics occurs throughout the Euro-Siberian region and is widespread 
in Europe from southern Scandinavia to the Mediterranean region; it is also 
known from Asia (Wir1h 1995, 7.edda 2002). It is very local and recorded from 
England, Scutland, lrdand, S1wd<.'n, !;ranee, Germany, North America, and 
rasmania (Purvis ct al. 1992). 
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lepiolaceous fungi in California, U.S.A. 
Leucoagaricus sect. Pilosel/i 

ELSEC. VELU NG A 

,xw/l ingu@wmrn;:l.n(l 

D.tp<1rlmml 4 Pl,ml ,m,l Mim,billl Bi,,/ugy. U,iiwrsily of Culifo,·n i<1 ul Br,k.:ley 
B.:,kdq, CA 9,/720-3102, US.A. 

Abstract - Eil(hteen red -bruising uua in 1he LeUC<Xl;:_aricu,J/.~,.,oroprim" dadc 
(Agmicuc~=) are li,ted for l..o liforn ia. TI, irt<'<'ll laira a re des.: rihe,J in deta il, with 7 
proposcda,m,wand2singlcsl"'cirncnoolk.diomrcmaining un na me<l .Thc spcc ics. 
aU of whkh turn g=n with ammoni~ and produce spore• without a gem, pore, fall 
into2morphologio,] gro111,s(no1ph)'logenet ic-.olly supporteJ) , 1hepilemofouegro,.,p 
oompri>CSa 1ridx,dcrmal oowringand thcpilcussurfaa,ofthc.sccond bca rs,trands of 

rep<'nt, coloured hJ'l'hae . New ta x.a in the laner group ~re lA. flammeoii,u:toid~s (more 
robu<! tha n L~J>iul« flmmnruli,w:I" and with darn!<' d1eil0<.-y<1itlia) , L<1. J'Y'rl,ui1l,arn> 
with irregular chcilocystidia and copper colours in 1he dried Dasid iocarps, and 
/,a. pyrr!n,lus with ain~gd .. li form spores. Tn" in the 'trichodermal' group -

L fo,/igim,,u., ,, Lr.. ""!""'"""• and L,. ay1!11uJ>l"m"' as well as new sp...:ie:s 
/,a.adelpl,icus. l,a.pa"la!otus, La.~•f<'rius, andLa. ,/ys,;ntu, - arcditlerentiated 
b.aS<'d on pileuocO\uing,eheilocystid ia , a ndre .. ctio ns ofthc lamellac whc n d .. magcd. 
TI1e IYI'" ooll'-" tion< of L fuligi,..,,um and L j/umm<'Vli"cu' were , tudi,,J . DNA 
sequencedataforallspcciesaregiwnandakeyto l9taxa , indud ingLa.gcorgi"ae 
(fromWa,hington),ispro,idcd. 

Key wmJs - bioJiwr>i ty. Le,mx,g,irkus l:,ri,/lwmii, L.,. /';!,,,;,,,,,,., nrTTS, !Jl"' studies 

Introduction 

Classification 
Leuco/lgllricus section Piloscl/i Singer horbours those species within the 

Lwcoagaricw/Lmcocoprim1s d adc of the Agarirnaae that stain red when 
bruised and discolour green with ammonia. 'The concept of this section has 
been changing over lime, and which species belong to it has hccn subject to 
debal<:. Singer (1973 ) described the section , bas,:don Ki.ihncr's work (1936), for 
species with lamcllac that turn pink, have a white or lilac pi lcus, and a surface 
that reads green with ammonia; Lepiofa georg i,we (\V.G. Sm.) Sacc was chosen 
as the type. Locquin (1915) erected Leucocopri1111s sect. Anomali Locq. (as 
"A11omalae~) fo r species that change colour. with I.e. mdeagris (Sowerhy) I.cicq. 
and Le. brum1«scms (Peck) Locq. as r,:prcsmtativ,:s. H,:in,:mann (1973 - the 
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same year as Singer (1973) descrihed section Pilo.<elli) placed the reddening 
spedes in Lcm:ot1g<1riws scd. A11om14/i l.ocq. One .:omplkation is that Locquin 
(1945) and Ki.ihner (1936) did not give Latin des.::riptons to their infragenerk 
units, and so the combination of Leuco11g11ricm sect. A11om,di has never been 
published validly. Furthermore, L-Ocquin (1915) applied the name Anomrdae 
alsotoasectionin Lepiot11charaderized bytheabsenceofclampconnections, 
and this section has been used in different ways by various authors (e.g. to 
accommodate species without damp-connections within Lcpiota, (Pegler l 986) 
though they belong to the L,mcoag,1rirns/Le11cocopriims dade). A third section 
where species with a colour change have been placed is Leucoag.:1riws sect. 
Ammlosi (Fr.) Singer (Singer l':173), typified by U1. leucot/1ites (Villad.) Wasser, 
a white species that docs not change colour and whose spon'S have a germ pore. 
Bon (1993) put I.a. amcrica,ms (Peck) Vcllinga (as /,a. brcs11dolae (Schul;,;er) 
Bon) in Leucoag,irirns subsect. R11bes,c11 /es (Wasser) Bon at the same time as 
he placed l<i . me/,:11gris (Sowerby) Singer, a dose relative of La. 11mericm111s, in 
sect. Piloselli. 

Species thal turn red, but not green, wilh ammonia and KOH, such as 
I.a. croceowlr1ti1ms (Bon & Boiffard) Bon & Boiffard, were also accommodated 
in sect. />i/osdli (e.g. Bon 1993, Candusso & Lanzoni 1990). 

Various authors placed some of those species in Leucocopri11us Pat. and other 
taxa in l..epioft1 (Pers. : 1-r.) Gray. For example, Pegler (1986), who held a narrow 
concept of Le11coagarirns Singer and placed many of its species in tepiota, listed 
I.e. z:cylm1iw.< (Berk.) Boedijn and/ .. /10/ospilola (Berk. & lkoome) Sacc. Other 
authors, e.g. Reid ( 1990),a..:commodated all reddening species in L,mcocoprim1s. 
Reid (1990) avoided a formal more detailed classification by referring species 
that stain with ammonia fumes to the" Leucocopri1111s badhamii complex~. 

Another complication in understanding the species and their relationships is 
tha1 the conccp1s of I .a. hadlwmii (lkrk. & Broome) Singer and I.a. americanus 
(as La. br~adulmt in Europe) were mixed up in the literature until Dcmoulin 
(1966) put thingsstraight(seealso Reid 1990). 

/..e11coagaricm sed. l'Uoselli has been subdivided into two subsections based 
on the respective absence [subsect. Pilatia11ci Migl. & L Perrone (Migliozzi & 
Perrone 1992)] or presence lsuhsect. Pilose/li11i (Singer) Bon, Pilalirmei)] of an 
apical excrescence on thecheilocystidia. 

All the above attempts at classifications have been based on European 
collections. All European taxa, except l. roseolivida Murrill (syn. /.11. marrh1gei 
D.A. Reid), have a trichodermal pileus covering, whereas species with a cutis 
or entangled cu1is, such as l. Jlmnmeoti11c/r1 Kauffm., described from North 
Americahadnotbccntaken into consideration. 

Phylogenetic analyses ofnrL.5U and nrlTS regions (Vellinga 2001\a, 2001b) 
have shown that the three groups - those that redden with ammonia, those 
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tha1 turn green with ammoni a with spores wi1hout a germ pore, and those that 
turn green and have spores with a germ pure - do not form a munophylctk 
group. Rather the first and third groups arc monophyletic (Vellinga & 
Sundberg 2008; Vcllinga 2UU4a), while the second one (green with ammonia, 
no germ pore) is polyphyktic. "Jbc nr!TS data do not seem to support a simple 
division of Leucoagarims sect . Piloselli into two subsections either, although 
thnc arc dad(."S comprising species with an apical excrescence on the C)'Stidia 
(e.g. the .::lade to which L(l. goorginac (W.G. Sm.) Candusso belongs), but the 
species with clavate or ot herwise non -appcndiculate cystidia do not form a 
monophyletic group. Pile us covering characteristics arc, unfortunately, also not 
a good predictor for phylogenetic relationships. 

The ~L,i. r,mericam,s-,. La. mtdeagrisff grnup tak(."S an isolated position in the 
l.cucoagarimsll.cumcopri1ms clade (Vellinga 2004a). 

'! he red bruising reaction in Lcucoagarims mc/cagris is caused by 
lcpiotaquinonc, an amino· 1,4-bcnzoquinone derivative (Aulingcr ct al. 2000); 
N.B. the authors identified their specimens as L. amaicm111, but the material 
turned out to be Lr1 . meleagri,; (pcrs. obs.). ll is not known whether this same 
chemical causes the reddening reaction in all species. 

Species recognit ion 
It has proven impossible to classify every single collection found so far; 

species recognition based on morphology alone is often challenging. 
Specimens in the field look often quite different from those brought home 

for description and study, as the basidiocarps of many species turn very dark 
from handling. l;urthcrmorc, old, weather-beaten specimens of different species 
canlookverymuch alike,agai nbecause ofthecolourchanges. Microscopical 
characters often cast the decisive vole in the identification process. 

Allhuugh the tentative new species thus far rcprcsenled by only one 
collection arc not formally described, they are described as well as included in 
the ident ification key. 

No new combinations arc made in Leuc0(1gMicm for species still 
accommodated in Lepio/11, as the taxonomy of this clade is not yet stable 
(Vcllinga2004a). 

Scope of the article 
The present paper foc uses on the California species of section Pi/oscl/i. Herc, 

for this study, we take the same pragmatic approach as Reid (] ',190) by covering 
those species Lhal turn red when snatched and lhal turn green with ammonia 
vapours. 

Several conspi~uous species, some quite common, have been described from 
California (Lfuligillcscens, La. cuprcsseus, La. mMgirrarus), but the group is not 
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well covered in popularfieldguides(c.g. Arora 1986) oron websites (e.g. \Vood 
& Stevens 1996-2009). Spedes <les.:ribeJ from California by Murrill (1912) 
and Burlingham ( 1945) are now recognized, and their names used Ul,>ain. 

"!he well-known species L.ffommeoti11ct11 \urned out to represent a complex 
of five different species with different nrlTS sequences, but with only subtle 
microscopical differences and an almost identical macros,opical appearance. 

The two reddening species with a genn pore in the spores, La. amerkwms 
and La. mefeagris, arc not treated here, although both fruit occasionally in 
California; descriptions based on European collections can be found in Vellinga 
(2001). 

Vellinga (20U7a) recently presented the lilac and dark pink species L. roseo­
liYid<, and L. decura/r, Zeller wilh full descriptions and comparisons wilh the 
type collections, which arc not repeated here. 

A description of Lepiola c,1s/,mesce11s Murrill, a spe.:ies that stains red 
with ammonia, has also recently been published (Vellinga & Sundberg 2008). 
Lmcot1xariws erytlrrophaeus was recently described for the interpretation of 
L. roseifulia, but its description is given here as well, as it can easily be confused 
with somc ofthcothcrspccics. 

'lhe key below covers all known Californian species in the Le1ico11goricm/ 
Leucocoprinus dadc that change red on bruising, although some species 
conc,:pts arc not yet completely settled. 

LeucoagaricU5 se(t. Pilaselli in North Americ:a 
Only a few reddening species hal'c been described for the central, eastern, 

and southeastern parts of the U.S.A. Leucoagarims brwmcscens (Peck) Bon, 
described from Missouri (Peck 1904), is a small species tha1 initially resembles 
L. crist1i/11 (Bolton : Fr.) P. Kumm. but chan~cs colour on drying. Bon (1993) 
reported it for Europe, hut whether it really is the same species is not clear. 

1.epiof<I mutata l'eck, a white species described from Kansas (Peck 1896) 
with a scurfy pilcus surface that changes brown on drying might belong to 
section Pifose/li. 

Murrill described several species in the group of species with a germ 
pore: the widespread /,t1. americami.<, /,. muticolnr Murrill [fro m Alabama 
(Murrill 1914), for type study sec Smith (1966)], and L. sm1g11ij/11a Murrill and 
L. 1i11croria Murrill, both from Florida, and featured in an artkle on this group 
by Smith & Weber (1987). ' lhe last authors introduced an additional species in 
this group, L. besseyi H.V. Sm. & N.S. Weber, characterized by pkurocystidia. 
Of1hese species, only (,a. mnericmrw has heen encountered in California. 

Dlversi1y, ecology, and dis1ribu1lon 

1:urtherinvestigationsandinventoriesofthestatcanditsdiversehabitatswill 
undoubtedly add to the diversity, as we know it now. New species were being 
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discovered up to the very end of the research for this article, even in material 
cullecled frum well-studied areas. Recognition oflhese new species is critical. 
As is the case with the small brown species in the L. oculatri group (Vcllinga 
2007b), many different species co-inhabit the same habitat and locality. 

Colkctingtripsfocuscdon the coastal area from Monterey north to Humboldt 
County and on the San f<rancisco Bay area, with occasional surveys of the lower 
parts of the Sierra Nevada (Yuba and Nevada counties) . Some ewlogical trends 
arc now apparent. Species oft he L. Jl11mmeo1i11e1a group, which have never been 
found under Monterey cypress (C11/lilropsis m11crornrpc1 (J lartw.) D.P. Little (syn. 
Cupressr1s m11cromrp11 Hartw.; f/espero cyparis m11crowrpc1 (Hartw.) Bartel). do 
grow under redwood (Seq11oi11 sempervirens (D. Don) End!.) and in forests of 
various conifer species with tanbark oak (Nutlwlillwcrirpus de11sijloms (Hook. 
& Arn.) Manos el al.) along the coast and inland. J,eucoagarirns rnpresseus 
is known from two kinds of habi tats; Monterey cypress plantings in coastal 
settings and kitchen gardens. It does not occur in an old cast-facing cypress 
plantation but can fruit abundantly on west facing slopes under cypresses 
used as wind breaks dose lo the coa~t. Only two spcdcs (La. eryt/1roplweus 
and / .. flm11meotincta) were encountered at lower elevations of the central 
Sierra Nevada, but this habitat is not well investigated for lepiotaceous fungi. 
TWo species seem so far to be restricted to old Monterey cypress plantations 
(L11. dyscritus and L(/ . liesperius, both described in this paper); in general, this 
habitat is very rich in lepiotaccous species (Guinbertcau ct al. 1998, Vellinga 
2004b). Distribution data for other west coast states arc scarce, but it appears 
that California has a unique 'Lepiot,i" tlor.i., richer in species than the more 
northern regions. Let1codg11ricus georgiuae, however, has been recorded from 
Washington, but has not been encountered in California, yet. Only Lepiof(I 

frdigi11esce11s, L. flammeoti11ct11, and L. casta11esce11s are widespread in the Pacific 
Coast s1a1cs. However, fo r most spccicsdis1rihution and ecological data arc still 
v,:ry incomplek. 

Material and methods 

Standard mcthodsfordescribingbasidiocarpswcrcapplicd, using the terminology of 
Vdlinga & Noordcloos (2001). Colour annotations in the ma,·ros-.opical descriptions 
are from MunsdlM so il color charts (1975). Micros-.opical obser\"ations were made 
on dried ,n;,lerial.111c nutaliun [60.4.3] indicatcstlrnt ,ne,.,;u rcmcnts wer<e m .. deon 
60 spores in four sampks in three collections. Al lea.st 15 spores were measured per 
colkction. ·n1c lamclfar d1arac\crs ,.nJ spo1e shape and size were ubscrvcJ in Congu 
Rcd in 10% ammonia followcd by ammonia only, and the pileus co\"cring was observed 
in l0% ammonia. The fo llowing abbreviations arc us..xl, L for number oflamcllac, 
l fo r number of lamellulae in between two lamellac, avl for average lengt h, avw for 
a,·cragc width , Q for quotient of length and wid1h, and a\"Q for 3\"Cragc quot ient 
"lheahhreviatio11Lisuscdforl."('inlll,/.a.forl.,mw11g,,rfr11., andl.c.forl.eucowprim,.< 
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- schanges 

F1v. l.l'hylogrambascdonparsimonyanaly~c,ofthcnrlTS region of species in U:11.:oos_«ricw 
se<:t. Piloulli. Oneofl0.000 MPT'• i,depictcd. bas<'d on 305 par.<imo ny inform.atiw,harncters. 
Cy.>to1kpiol1< _...,,niwulu wa1 d 1""'" a< oulgroup. 1l1e nt11nht,rs ahm-., hrondl,e< refor lo the 
numbcr ofchangcs..1hc oncsbclowthcbranchcsan:booMrap"alucs (>6S%). ·Jhc1axa1rcatcd 
inthi,paperarehighl ightcd. 
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All collections arc in UC unless otherwise stated. Hcrbarium abbreviations arc according 
to Holmgren & Holmgren ( J 998). Latin des-:riptions of newspedes have been deposited 
inMrcoBank.Formanyspecies. multipleillustrationsaregiventoshowthevariability 
amongcollectionsbclongingtothesamespecics. 

DNA was extracted from dried material using a Qiagen DNeasy" Blood and Tissue 
kit (Qiagen, Valencia, CA, USA). The nr!TS region was amplified with the ITS· I F/ITS-1 
primer set with an MJ PTC-100- thermocyder (Applied Biosystems, Foster City, CA, 
USA) under conditions previously described (Gardes & Bruns 1993). PCR products 
were deaned using 0.5 µl ofExoSAP IT (USB Corp, Cleveland, OH, USA) per reaction 
and cycled at 37°C for 45 min, followed by 80°C for 15 min. Sequencing was performed 
using Big Dre chemistr)' and an AB! PRISM 3100 Genetic Analp,er (both from Applied 
Biosystems, Foster City, CA, USA). Sequences were edited and contigs assembled using 
Scquencher 4.2.2 (Gene Codes Corporation, Ann Arbor. MI. US A). Newly produced 
scqucnccs were deposited in GcnBank, and their acc~-ssion numbers listed wilh th,: 
colk'Ctions. 

111,: nrlTS s,:qucnc,:s wcr,: aligned with the prngram MAl'FT version 6 (Katoh ,:t 
al. 2002). For the phrlogendic analyscs tlw Maximum Parsimony option in PAUP' 
v1(Swofford2002)wasusc<l.111escque11cedatabascwasalsoa11alyzedbyrnaximu111 
likelihood method (ML) using RAxML version 7.2.3 (Stamatakisct al. 2008); 100 rapid 
ML boo1straps were perfo rmed, and boo1strap values are included in the MP tree of 
l'1G. I.Cystolepio t<1,<!,11im,da (Las-ch) Bonwaschoscnasoutgronp. "lhcanalyscswcrc 
only performed to determine whe ther lhc sequences ma1ched sequences of p revious!)' 
s.cquenccd spccicsandcollcc1ion.,.andwcrcno111sed1oinfcra phylogcnrofscc1ion 
l',fosdli. 

Taxonomy 

I. Lcpiolu f uligines<.:ens .v1 urrill, Mycologia 1: 236. 1912 1'1GURllS2-5 

Tnesrn 1>Y - Smi1h(l966:l0S- 106) 

MlCIIOSCU J>J CAJ. C IIARA C 'l"ERS (l'RU.\l \'EJ. l.lS<iA l "YJ>E ST UD Y; f J<. Ull E l) -

BASlDlUSPURliS (15,1,1 ] in side-view 6.0-7.6 x 3.9-•l.9 µm, av[ x avw "' 6.7 x 
4.4 µm, Q : l.36- 1.64, avQ = 1.52, el lipsoid, some subamygdaliform, in frontal 
view ellipsoid-ovoid, rather thkk-walled, without germ pore, uni -gullulate, 
congophilous, immediately red-brown in Mclzcr's rcascnt (dcxtrinoid), 
mctachromatic in Cresyl Blue. Bt.sm1 11 not observed. Lamella edge sterile 
Cilll!LOCYSTIDIA abundant, 27- 70 x 8- 16 µm. clavate, fusiform -lagcniform 
todavatewithabrupt apical,cylindrical to moniliformappcndage(l2-28 x 
1- 6 µm) , with brown contents in ammonia. Pu:maoc\·snmA absent. P11.1ms 
COVERING a cutis of cylindrical elements, 3- 7 µm wide, with green·brown 
pigment in ammonia, giving rise to tufts of tipright clements. 55- 220 x 9- 19 µm, 
narrowlyfusiformandtapcringtowardsapcx orcylindricalwithroundedapcx, 
exuding green-brown pigment in ammonia, and with dark granules (as seen in 
ammonia). CLAMP CONNECTIONS not observed. 

DESCRIPTION OF MODERN MATERIAL ( i:1Gs 3-5)-l'll.EUS 35-90 mm, convex 

when young, expanding to plano-.:onvex without, or more rarely with, umbo, 
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pale brown or pale grey (e.g. 10 R 4/3-2.5 YR 1/2; 5 YR-7.5 YR 5/3-4) when 
younl::\, vclvcly all over, laler with dused .;overing al centre or umbo (e.g. 7.5 
YR 5f3) only and around centre spli11ing up into grarish patches (7.5 YR 
6/3 - 6{1) fo rming a concentrical pattern close to centre and radial pattern in 
outer \4 of radius, on whitish background, paler around centre than at umbo, 
and discolouring red at firs t, to dark purple brown to dark brown with age; 
mar!:lin exceeding lamellae. LAMH LLA E, L = 70-90, l = 0 or 1(-3), ver)' crowded, 
free and remote fro m slipe, subvcntricose to distinctly ventricose, up to 5- 7 

l'1G. 2. l~pio1afuligill..,.e11< - A. spc,n,s: B. cheilocy,1idia; 
C. ~krnml> ufpilcus cuwriug.(~ll frun1 holotyp,, .ollccliun) . Sc4]~ b.,r, 10 ~Ill 
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Fi<:,. 3. lepiota/111,gmoc,:1,s - ti.. lldsidiOQlrp, ll. ~pores , basidia. clcmcnl~ of pikusco,.,.:ring 
(a U from ccv27n) . Sule 00.r 10 mm (A); microKopic feotures JO ~m. 

mm wid<"", whit<"" wh<""n young, to whitish with pinkish sheen, discolouring 
immediately under pressure to orange-red, changing to almost black, with age 
often vina,cous-purplish pink coloured, with cystidiosc edge star ting white, 
butrapi<llychangingto<larki:speciallynearpikusmarginan<l cunlnistingw ilh 
rest of lamellae. STIPE 60- 125 x 5- 16 mm, cylindrical but with up to 20 mm 
wid<"" bas<"", whitish all over when young, but rapidly changing when damaged 
to red, changing to dark brown with age, short fibrillose all O\"er, but cspeciall>• 
so above annulus, ho\low,and white-tomentose at base. ANNULUS an as.:ending 
or <lcscemling cuff and a short, 2 mm wide, flar ing par(, slu.nly, at lirsl white 
and with rim concolourous with pikus centre, soon changing to dark brown , 
especially at edge. CONTEXT in pileus white at first, changing when cut via 
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f1,;;. 4. Upiot~fi,ligfr,e,0:11, - Cl..,ikxptiJi~ (from ~ollcdion c-.:v2n7) 
Scalebar!Oµm 

yellow to orange-red, or directly orange, in places; discoloration soon fading; 
in stipe white and shiny, or whitish and non-changing. SMELL like the rubber 
component of the smell of Lepiota cristma. indistinct, slightl>• randd. 

CtiEMTCAL TESTS - KUil 3% on lamella surface first red, changing to green. 

DRIED SPJ:CIMENS dark with dark lamellae. 

l.lASIDIOSPORES [296,19,191 in side view 5.8- 8.8 x 3.5- 5.2 µm, avl x avw = 
6.l-7.3 x 3.8-1.5 µm. Q = 1.3-2.1, avQ = 1.6-1.85. ellipsoid to oblong. often 
amygdaliform, in frontal view ovoid or ellipsoid to oblong. uniguttula te, 
cungophilous, dextrinoid. mdachromatic in Crcsyl bl ue, wilhoul germ pore. 
BASlDIA 15- 30 x 6.0- 9.0(- 12) µm, 1-spored, rarely intermixed with some 2-
sporcd ones. LAMELLA EDGE sterile. CttElLOCYSTlDIA 19- 60 x 6.0- 25 µm, 
in most cases with apical, moniliform to cylindrical excrescence. 2.0- 33 x 
2.U-9.U µm, with clavatc to lagcn iform body, with dark granules and green­
brown dilfusc pigment in ammonia; in fresh material with green contents in 
ammonia. PI.EUROCYSTlDA absent. PH.EUS COVERING tr ichodermal, made 
up of upright long and relatively slender to more squat and relatively short 
clements, 58- 330 x 10- 27 µm, rarely with predominantly short clements not 
exceeding IUU µm; clements with rounded apex, slightly thick-walled, with 
brown intracellular (often in blobs) and dark brown (al base of clement~) lo pale 
brown (al apex) parietal pigment; in fresh material with some clements with 
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blue-green contents in ammonia; repent hyphae on pileus surface cylindrical, 
wilh in.:rusting pigmcnl espedally in the .:dis just below lhe upright dcmcnts, 
and also with brown granular pigment (all pigment observations in ammonia). 
CLAMP CONNECTIONS absent. 

HABITAT AND DISTRIDU TION - Solitary to gregarious in small groups. terrestrial 
on litter-ri.::h soil, in various forest types, e.g. Callitropsi:; macrornrpa stands, 
under Sequoia sempervirens and other conifers in mixed woods, throughout 
coastal northern California, also in the Pacifi c Northwes1, no1 uncommon. 
November to M.i.rch in California, fruiting earlier in more northern r,;gions. 

Couu: rm1<s hXAMl.','.>l> - U.S.A., Wa,hing10 11 , Skagit Cu., Whidti.,y ls.la nd, °"'"'!'lion 
l'assStatcl'ark.28-X-l'.19S.S.1\. . ·1rudcll9S-]Ol·Ol.Californ ia.AlamedaCo.,llerkeley. 

UC-Berkeley campus. on the bank of Strawberry c ...... k, 6 De<:ember 2001. E.C. 
Vdlinga 2m (nr!TS AY243639); ibid~m. 7 January 2002 , E.C. V~llinga 2823 (nrlTS 
AY2436311). Marin Co .• Mo unt "lilmalpai ,. Alpine-Ken\ l',m1p Hoad . 21 Novembe r 2001 . 
E.C. Vellinga 273 1 (nrlTS AY21361l): Point R<>ye, NP. southern part. 25 Nowmber 
2003, R. Pastorino ll -25-c (nr!TSGU136184) ; Poinl Rey~, :'IJP, along Olema Trai l, 31 

October 2009. SJ'. Schechter {roll. E.C. Vellinga 4092): Meixlocino Co .• lackoon State 
Demonstration Forest, 22 Nm·eniler 2003, E.C. \'ell inga 3128. Hendy Woods SP, 25 
Nowmbl,r 2002, E.C. Yd Li ng~ 2887 (nr!TS GUl36189). N~,·arro Riwr R,'<lwooJ SP, 25 

Non,mber2002.KC.\'ellinga2903and 290-1.Sa.nMateoCo .• Sanl·ranciS<:oWatcr,hed.8 
De<:ember 2000, E.C. \'ellinga 25117 (nr!TS AY213612); ibidem, 23 [:X,cember 2002. E.C. 

\'dlinga 2974: ibi<km,25 Ft>bruary 2003 , E.C. Vellinf!<I 3053 (nr!TS GUJ%187): ibidem, 
S Ueccmber2003. E.C. \'cUinga 31 S9;ibidem,25 November200& E.C. VelJinga3938 
(nrlTS GU l 36 l83). S.,n Mateo Cou nty Memorial Park, 1 No,·ember2(XH. E.C. Yelling:, 

3219 (nr!TS GUl36186) • nd 3223 (nr!TS GUl36185). Moss B~ach, 27 February 2001 , 
E Steven, (coU. E.C. Yelling~ 261S) (nrl"fS AY243640); ibidem. lO Mar<:h 2001. E.C. 

Vcllinga2619(nr!TSAY2H637); ibidcm, J I Ja11uary2002,E.C. Velling.,282.l!(nrlTS 
GUl36188);28 Ja nu•ry2003, E.C. \'ellinga3029 and 3030. 

COMMENTS - Lepiow f11/igi11esce11s is very closely related to the European 
species La. badlwmii (fIG. !). Morphologically the two are very similar, with 
only lhc spores of Lf11ligi11escens slightly sm.illcr than those of La. badlwmii. 
The differences in sequence data and in distribution warrant the recognition 
of two spe..:ies. l l1c sequen..:e (GQ329056) from a colle..:tion in the Musco di 
Storia Naturale in Venice (MCV E). labled Lil. bildl111mii, represents a different, 
unknown.species. 

Lepiot<I f11ligi11escens is quite \'ariable, both in macroscopic characters and 
in shape and size of1hc elements of the pilcus covering. The two groups within 
L. f111igi11escem that can be distinguished baseJ on nr!TS ~c4ucnces (1;1G. I) arc 
not characterized by any corresponding morphological characters, though one 
of the two groups based on nr!TS sequen.:e1; set."ms to be .::haracteriz,.-d by short 
elements in the pile us co\'ering, wheras the sizes of the pile us co\·ering elements 
in the second group arc very variable. 

Lepiot11 f11/ii;it1t::sc;ms anJ La. bmilwmii differ from the vtherspecics in section 
Pilose/li by the combination of relatively big basidiocarps, a trichodermal pileus 
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Fw.5.Lepiotafr,l,gmescem - !I.Basidioca rp:B. ~porcs 
C.cheilocys1idi~; D.clenwmsofpileu,rn,uing(allfromcC\'2615) 

Scakbarl0mm(A); micros.opicfoa1uresl01un 

wvering, clavate .:heilocystidia with an apkal excrescence, and amygdaliform 
to ellipsoid spores. The young specimens arc very pale, but darken rapidly. 
l. e11cOt1gMiws J?.t'OrJ?,i1111e, reported from Washington, is much smaller with 
cyslidioid clements on the pilcus, but sh.i.res the cystidial charactcn; with 
L.fuligitzescws. 

'! he type .:ollection of L. roseifoli,1 Murrill turned out to have clavate 
chcilocystidia with an apical excrescence (Vcllinga et al. 2010), just like those 
of L. f11ligi11esce11s, but 1hc lamellae of the dried specimen were not as dark 
coloured as those of L. f11ligilll!smrs. Modern day interpretations of L. roseifoli11 
depict it as a different species, with clavate, non-appendiculate, cheilocystidia; 
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tha1 species has recently been described as / .11 . ery1/1ropluier1.< (Vcllinga et al. 
2010). Sundberg ( 1967) recorded the cheilucyslidia of L. rvsdfuliu as davale and 
elongate davate, sometimes rostrate. He might have included L. fuligincsccns in 
this description of L. rouifolia, a species otherwise lacking in his overview of 
lcpiotaceousfungi in California. 

!.Rpioft1 f11/igi11escem is known from a range of habitats, and is not, like 
Lr4. wpr~seus, restricted lo habitats dominali:d by Callitrupsis mr1e1vca1p11. 

2. Lc11coagaricm wprC$SC11s (Bud.) Boissdd & Guinb., Bl1ll. FC"J. Ass. 
mycol. mCdi l., n.s. 19: 34. '.!001. F1 GURF.S6& 7 

• Upiotac11pre<M0Burl.,M)"rnlol(i~37:53. l915 

Trnnuor - Su ,-..llx:rg (l976:381- 383) 

SELECTED DESClr.lPTION~ - lloissclc\ & Guinlx:rtcau (2001 , 35- 36): Burlingham (]945· 
5351). 

P1tEU.~ 30- 120 mm, convex, irregularly .:onvex, 1runcate .:onvex when young, 
expanding lo planu-.:unwx with central depr<:ss iun with or without low broad 
umbo, often obit irregulor, ot centre with pink-brown (S- 7.5 YR 6/3- 4 when 
young, later 7.5 YR 5/4) tuliy-tomentose rnvering, around .:mt re breaking open 
and more scaly-tufty, and with age in outer \.'. of radius radially orranged and 
streaked, darker to dark hrown with age and wi th rain, on whi te background, 
when scratch,:J turning r<:<l (both covering anJ background); margin exc<:e<ling 
lamelloe for more than l mm in young specimens. LAM llLL AE:, L • 100- 150, l • 
0-3, crowded to very .:rowded, free and up to 6 mm fro m stipe, not ventri.:ose, 
up to 10 mm wide, white at first, cream-white with age, with white cysti<liose 
edge which turns dark hrown with age, and imm ediately orange when damaged. 
Sn PE 50- 110 x 7- 25 mm, cylindrical, in must sp<:cirn<:ns with big bulbous 
bose, 25-50 mm wide, white ot first , longitudinally innotely fibrillose, often 
white-tomentose al base, shiny, orange when scratched or handled, turning 
ugly dark brown, hollow, protruding into pileus in some spe.:imens. ANNULUS 
with ascendingordescending white cuff, often relatively long, with small tlaring 
whit<.' <lull-Lomcnlos<.' part with thickened rim, changing orange whm touched 
and turning dark brown with age. CONTEXT' in pilcus thick, whi te and dull, not 
changing rnlour when ,ut, except where knife stu~k on pileus covering and 
there orange-red, in stipe white and orange in plo.:es, in younger specimens 
especially s1rongly orange-red in bulb, brownish in bulb in older specimens. 
SMtLL indistinct, Cungoid lo slightly aslringml. SJ>o1rn l'RLNT white, 

CHEMICAL TEST'S - KOH 3% on lamellae green to greenish. 

DRJElJSPEUMENSWith<larklamella<.'. 

BASIDIOSPORES [210,14, 14 Jin side view6. l-9.3 x 3.9-5.4 µm,avl x avw =6.7-7.5 
x 4. 1-4.7 µm, Q = IA- 2.0, avQ = 1.53-1.69, ellipsoid to oblony, amygdaliform, 



106 ... \'cllinga 

some with faint papilla, in frontal view ellipsoid to obovoid, uni-guttulate, 
congophilous,dexlrinoid, melachromatic in Cresyl blue. BASIVJA 16- 28 x 6.0-
8.5 µm, 1-spored. LAME[.] A EDGEStcrik. Ct1ElLOCYSTIDIA 23- 89 x 6.0- 16 µm, 
variable in shape, clavate, fusi furm-clavate, lagcniform-utrifurm, 9•lindrical, 
some lagenifor m with rather abrupt excrescence, or wi th subcapita\e apex, 
wilh dark granules and cunlcnls in ammonia. PLF.UROCYSTIDIA absent. P1ums 
COVERING trichodermal with upright clements aris ing from a cutis of repent 
brown incrustcd hyphac; upright terminal clements (50- )80- 350 x 8.0- 20 µm, 
in some collections in the smaller ranges, in others long and slender, cylindrical 
tu narrowly fusiform , with parictal brown pigment, especially in lower half of 
the cells. CLAMP CONNECTIONS absent. 

HAmTAT AND DJSTRIDUTION - Growing solitarily or in small groups under 
Callitropsis macrornrp11 and always close to the coast, in we5t facing grove5 and 
under trees planted as wind breaks etc., known from Pacific Grove and Point 
Lobos in Monterey Co., northward to San Francisco and the Berkeley Marina 
on the San Francisco Bay; occasionally in kitchen gardens and on compost 
heaps.December-March. 

CuLLU."fJU!<S ExA."l"E" - U.S.A., C di forni a, Abn1<.'<la Co., B<'rk<'l...y, B .. ,L~lcy 
Marina, 17 D,,cen,her 2002. leg. T.D. llrun, & P. Boynton (roll E.C \'elli11ga 29SO); 

ibidem. 22 December 2002. E.C. \'cllinga 29511: ibidem. 30 January 2003. E.C. Vdlinga 
30-1 l & 3042: ibidem, 28 February 2004, E.C. VcUi111t:~ 320.1 (nr!TS GQ258477): ibidem, 
9 January 2005, E.C. \'ellinga 3339: ihiden, , 15 11,,cen,her 2006, E. C. Velling., 3538 
& 3539: Bcrkdcy, Keeler /We. 5 /anu11ry 2009, E.C. \'eUmga 3973 (nrlTS GU!36l95) 
Momcr...y Co., Moss LandinJt:, Castroville Mos, LatxlinJt: cem<'lery, 13 Janc;a ry 2002, E.C. 
Veiling,, 2fl31 (nrlTS AY243628), 2832 (nrlTS AY243630) & 2833 (nrlTS GU136194) ; 
l'acificGrovc. Espl.,nade Park. 13January2002,E.C. \'cl linga2836(nrJTSG U l36196) 
& 284 l (nrlTS GUl36l93): unknown locality (at Funi:u• fair of the Fu nJt:US Fe,kratio11 
ofS.nt~ Cruz) , 12/anuary2002,F..C. \'cll i11ga2829(nrlTSGU!39787)a,.,.l2830(11rlTI 
GU\36192). San Francisco Co .. San Francisco, Sunset Blv, D.E. l)c~jardin 5642 (l'SFS); 
San Francisco, Land'• end. 12 fanuary2006, D. Bojantchev (nr!TS GUJ36l9l). San 
Mateo C,0., Mo" Beach, l'ing,,,ald Marine Re<er""· 11 Ja11 11ary2002, F..C. \'<'lling., 2827 
(nr1TSAY24363l):ibidcm,2Mlanuary2003,E.C.Vdlinga3031:1 

COMMENTS - Le111;oag1irirns wpr=em has mainly been found iu Callitrupsis 

macrocarpa litter in coastal groves and under rows of trees planted as wind 
breaks. lt has also been found in France, again under C. ,m1aocarpa, on the 
Atlantic coast and in the Mediterranean area (Bois:,clet & Guinberteau 2001). 
but the one l;rcnch spe..:imen analyzed differed in nr!TS sequence (Genbank 
accession number AY243627)from the Californian collections (Vell inga 2004b) 
(FIG. I). 

/..e11coagaricus cupresseus is highly variable; a whole range of sizes was found 
in the- basidiocarps growing in one- row of plantc-d q•prc-ssc-s (compare coll. 
ccv2832, and 2833; FIG. 7). 1hc- spores can vary from having a rounded apex 
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Fm. 7. l.e .. ,oa,:orims wpresser,s - B~siJ ioc~rp< (,\ from coUection ec,-1833. B from ccv2832); 
sron,,(Cfromecv21'133, Dfromecv2833):E, ek,ment,ofri le11srover ing(fromecv21\32) 

Scak,barJOmm(A);micros.opicfratu"'sJ011nL 
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to bei ng amygdalifonn and acuminate. Shape and size of the cheilocystidia are 
also vcryvariabk. 

In the collections studied 1hc chcilocystidia arc predominantly u1riform tr, 

lagcniform, and clavatc cystidia occur but arc in Lhe minority. Other authors 
(Sundberg 1976, Boissclct 2002) reported clavatc chcilocystidia as the most 
common lypc. 

/ ,eucoagaricm margi11atus (Burl.) Boissclct is VCT)' close to f,a. cupre.1.<eu.< 

anJ rni!-:hl actually rcpn:srnt a different variant. Burlin!-:h.tm (1945), who 
described both species in the same paper, did not compare the two directly;shc 
only compared L. m<1ri;i1111/<1 with L. rnbrutimtuide~ Murrill anJ L. dewra/<1. 
Leuc0<1g(lrims margi11atus differs from La. cupresseus in the pale reddish 
lilac pilcus center (Burlingham 1945), and both arc similar in stature and 
microscopical characters. Sundberg (1976), who studied the type collections of 
the two species, did not comment on their differences or taxonomic placement. 
Boissclct (2002) listed differences between two French species identified by him 
as La. cupresseus and La. margim1tw respectively. '!he dilferen.:es arc gradual 
and some might be weather or age dependent, such as the differences in the 
ammonia reaction. "I he spores in the type collection of La. C11/'n>sser1s are more 
amygdaliform than in La. morg/1/atus and the clements of the pileus covering 
in Lfl. cupresst'11S arc more attenuated towards apex than in Lo. mor~i,ratus 
(Sundberg 1976). 

/..e11coagariC11s puudopilatimms Migl. et al. and its varidies rost>odiffmctus 

Migl. & Rl'Sta and rngusoreticuh11m Migl. & Rcsla from southern Europe 
come very close and might well he identical to the French collect ions or 1£1 . 

rnpresseus (Miglioui el al. 2001. Miglio:ui & Rcsta 2001). Le11coag11ricus 
pseudopi/atirmus is a ra1hcr robust pale pink hrownish species, with rounded 
(nol atlcnualeJ), upright clements in the pilcus covering, davalc chcilocystidia 
and amygdaliform spores wit h an indistinct apical papilla; the hasidiocarps 
turn bla.:k on drying. 'n1is sped cs was Jcs.:ribcd at the same time that Buissdct 
& Guinhcrtcau (200 I) and Boissckt (2002) reported the French occurrences of 
L1i. wpr~sws and L11. m,1ri;i1wlus. 

The type collection of {,e11coagaricus wpresseu.< was collected in the cypress 
groves of Poinl Lobos, south of Monterey, on the Pad(ic .;oasl (Burlingham 
1945). lhis is ooc o(the two places in the world where Callitmp.1i.• macrocmpa 

o.:curs in native, not planted, groves (the other being just north of Point Lobos 
along the ' 17 tl'Lik drive', also along the coast) . Callitropsis macrowrpo has been 
planted in many parts of the world, but the occurrence of a species identical 
to or very closely related to La. cupresseus has only been confirmed for Prance 
(Boissclct & Guinberteau 2001 , lloisselet 2002). Data on the mycoflora of 
cypress-dominated landscapes arc lacking for other regions. 
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3. l.e11coagaricus adelpl1icus\'dlinga,sr . nov. ]'1Ge RP.Sf1&9 

MYC0BAN>:MB;1;363 

Leu~oogarico pilatiano ,imili.<, ~ ,;,,e odare ligui udri, diam in m.cleari 5/'atii i11terne 
1ra,udpii("11r/TS")or,/i11ed!ffu1. 

lloLOTY PUS - "U.S.A.. Cal ifomii , S.,n Male<> County, San Fri ncisco wak:rshed, 8 Dec 
2002.F..C.\'ellinga25M(UC)." (nr!TS AY243623 ) 

ETYMOLOGY: ade/plu•"' ;, the Lili ni zed fom1 oft he Greek word ubfl,,;,,>.o;;. brotherly 
orsis1crly,bec~useofthedOS<'ness!O/,a.pilaria11"' · 

Pn. F. us 32- 55 mm, piano-convex with or without broad low umbo to plano­
con.;ave with age, pale brown to brown, pinkish brown or orange-brown, (5 YR 
5/3- 1, 5 YR 1/3, 7.5 YR 7- 6/1- 6) to slightly darker at umbo than at rest of pilcus, 
rather evt>nly ..:oloured over pileus or with radiating streaks of ..:olour on pale 
cream background, or much paler at margin (up to 5 YR 8/2-3), velvety tufty 
all over, and those tufts more crowded al centre than al margin; piku.~ surface 
when scnitched slightr orange discolouring; margin ..:onspicuously lighter than 
rest ofpileus and fringed, exceeding Jamel lac. LAMllLLAE moderately crowded 
to very crowdt>d, 1(-3) lamcllulae in between 2 lamdlae, free and remott> from 

F!G. 8. Lruw"g"'fo" ,i,/e/p/,;,_,., - A. n..,idioc~rp; B. ch~ilocv1idi• ; 
C.pilcuscon:ringckmenls(a Ufrome.:v28l9).Scalcb;ir!Onun(AJ;microscopicfealurul0flm. 
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stipe, suhvrn1ricose to ventricose up to4 mm wide, white hut sligh1lyyellowish ­
pinkish, nut .:hanging .:olour on damaging, wilh white eroded cystidiusc edge. 
SnPE 50-80 x 5-9 mm, 9•lindrical but in most specimens slightly widened 
at base, in upper part whitish with pinkish sheen, in lower half orange-brown 
from touching, white tomcntose at base, hollow. ANNULUS an ascending or 
descrnding cuff with a small flaring part, white with dark rim. CONTEXT in 
pi leus white and dull, rather thick, al cmlre orange-red from culling, in slipe 
cortex white to pale brown and shin}', SMELL none, fungoid to astringent. 

LAMELLAE of dri,:d sp,:cim,:ns nol discoloun:d, pal,:, 

BASJDIOSPORES [75,5,5] in side view 5.9- 7.6 x 3.4- 4.4 µm,avl x avw = 6.2- 6.6 x 
3.9- 4.0 µm, Q = 1.43- 1.89, avQ = 1.58- 1.66, ellipsoid to oblong with round apex 
and flattened abaxial side, in frontal view ellipsoid to oblong and symmetrical. 
thick-walled, smooth, without germ pore, with guttule, congophilous, 
dcxtrinoiJ, mctachromatic in Chresyl blue. BASIDJ,\ 17-28 x 6.5-13 µm, mosl 
4-spored, a few 2-spored. LAMELI.A F.DGE sterile. CnETLOCYSTTDlA 20- 52 x 
6.5- 16 µm, clavate, broadlr davate, narrowlr davatc, some narrowly utriform to 
cylindrical, with brown pigment and inclusions in ammonia. PLEU ROCYSTID.~ 
absent. l'JLEUS COVERING resembling a fel ted mat, trichodermal with upright 
clements, either solitary or in tufts, 77-317 x 9-20 µm, r.1rcly not ex,ccding 200 
µmin length, widest at 1/4 or 1/3 of length, and tapering towards apex, rarelr 
blunt and relativclr wide, with middle brown parietal pigment, but pale at tips. 
CLAM p CO NN ECTIONS obsent. 

HA BITAT AND DISTRIBUTION - Solitary or in small groups, terrestrial and 
saprotrophic, in plantations of Callitropsis macrocarpa, in woods of Quercus 
a&rifo/i11 Nee, in Euwlyplus plantings, or in mixed conifcr-broadlcaf forests of 
central coastal California, Novemb,:r lo January. 

ADDITIOXAL couo:=1ox• EXA.\IIXE[) - U.S.A., Cali fornia, Alam<><la CD .• Oaklat-.d , 
15 Nove mber 2001, ll. \'iess& D. ll.u,t (co ll. LC \'cllinga 2669) {nrl'l"S AY24J622); 
Contra Co,;ta Co., Tilden llcgional Pdrk, 26 /\owmbcr 2000, F_C. Vcllinga 2558 (nrlTS 
AY14362l);ibidem,41:lece<cmbcr2001 , E.C. \'ellinga2772(nrlTSAYl43624);ibidem, 

6 /anuory 2002, E.C. Vellinga 2819 (nrlTS AY2~3625) . San Mateo Co .. S..n Francisco 
Watershed, 5 December 2003, E.C. Yellinga 3153 (nrlTS GQ258478): ibidem. J 
D«ember2006,E.C.\'cllinga3532A(nrlTSGUl36l90). 

COMMENTS - Le11co11g11ricus 11delpl1iws is morphologica.lly ond molecularly 
dose to the European species La. pilalimms (Demoulin) lion & lloiffard with 
which the following characters arc shared: a warm brown, plushy-velvcty­
tomcntose pikus surface, pale lamellac in dried specimen~ hasidiocarps not 
ehangin):\ mu.ch colour on agin):\ or when s..:rateh,:d; eh,:iloeyslidia clavatc, 
and pilcus covering made up of erect long, tapering clements. Le11coag11ricus 
adelpl,icm lacks the typical cedar wood smdl of La. pilati(IJJIIS, and differs 
considerably in nr!TS sequences from La. pifo1im111s. 
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The name /,epinta pulverapella Zeller was at first considered for the taxon 
here desuibed as L,1. addphicm, bul lhal sped L'S differs in the rubusl fruilbodies 
(also with warm brown colours), its habitat (in a field; Zeller 1933), and in the 
pileus covering structure and cheilocystidial shape (Sundberg 1995). llabitat, 
basidiocarp size, and structure of the pilcus covering make this an enigmatic 
species. The context staining yellow when bruised (Zeller 1933) almost suggests 
a relationship with Vi. 11 meric111ms, but that species has bigger spores with a 
germ pore. Zeller (1933) dcs.:ribed the lamdlae as 'drying a flesh .:olor with 
darker rosy and vinaceous tinges; .:haracters absent from L,i. 11ddpl,iws. 
Unfortunately, Sundberg (1995) in his type study did not place the species 
in a phylogcndic or taxonomic framework or compare it to other describl'd 
species. 

Somewhat similar species arc /,ti. lle.<perim and /,11. dyscrit11s. The former 
differs in the lamellae that dis.:olour on drying, while the latter shares the pale 
lamcllac but differs in the structure of the pileus covering, which is made up 
of uprightchains ofrelativelyshortelemcnts.Allthrcespl'cies canfruitatthe 
same time in the Monterey cypress grove of the San J:rancisco walershed south 
ofSanFran.:isco. 

Leuco,igaricm 11ddphicm differs from L. fuligi,rescem in the absence of an 
apical excrescence on the cheilocystidia and the pale colours of the lamellac in 
dried basidiocarps. 

The similar Le11coag11rirns a11ra111iowrge11s A. Gennari & Migl. has longer 
spores (avQ = 2) and relatively wide clements of the pikus covering (Gcnnari 
& Migliozzi 1999). It stains immediatelr orange on the stipe when bruised. The 
chcilocystidiaarccla\·atc. 

A third speci es from southern Europe, Leucoagaricus pu11dopilatiam1s, 
resembles La. wpresser1s much more than La. ade!p/1icus. Miglio21i & Resta 
(200 1 ), whopuhlishcd a kcy1 o the European species with davatc chcil ocystidia. 
1.m fortunatelr did nut include La. rnpressem and L,1. mllrgi11atus in their 
treatment and discussions. 

4. Lc11coagaricus licspcri11s Vcllinga. sp . n ov. F1 m ;11F. to 

Mn:ollANKMB115366 

Prop,' Leuooa garicum a<lelphicum ~, 1-'I. pilatianum, lamdlis rubesu11ribus differr. 

Ho 1.crrv 1>us - "U.S.A .• C.Lifornia, San Mateo County. S;in l'rancisco Watershed. l 
Decemb<!r 2006. E.C. Vdlinga 35 15 (UC)", (nrlTS GUl3978S) 

EHMOLOG \": lu:s~n11, is the Latini.red fom1 of the (.;re,:k word ·w1np10; mean,ng 
'evening-'and 'we~tern· 

1'11. F. us 30- 53 mm, convex to piano-convex with slightly depressed .:cntrc, and 
sometimes with low umbo in .:entre, piano-concave or wavy with age, cvenlr 
pin kish-rcddish brown ( 5-7. 5 YR 6- 5/4- 6), or at centre more dark orange-brown 
(5 YR 1/6-5/6) and orange-brown around centre, plushy tufiy-velutinous all 
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over, though closed at centre, and on background of radially arranged covering, 
on a whik background; margin cream and exceeding lamellae. LAMELLAF. 

crowded to rather crowded, free and I mm remote from stipe, ventricose to 
segmentiform, 3- 1.5 mm wide, whitish crcamr, with age more orange coloured 
cream, with whi te cystidiose edge, turning red to almost black with pressure. 
STIPE 35-77 x 6-10 mm, slightly narrower at apex, widened at base to 14 mm, 
whitish al utmost apex, pale pinkish-brownish to brownish from handling and 
with age lower down, innately lengthwise fibrillose, and with fibrils blackening 
on stipe, hollow. ANNULUS a descending cuff with ragged upper tear and small 
flaring part, white with dark brown rim. CONTE:XT dull, white and thick in 
pileus, white shiny in stipe. SMELL rather indistinct, vaguely like the rubber 
smcllofLuisl11U1. 

CttEMlCAL TESTS - Ammonia 10% on pileus, annulus, and lamdla edge green; 
norcactiununsurfaeeuflamellae. 

DRIED SPECIMENS with medium to dark pink lamellac. 

BASJDIOSPORES 170,3,3] in side-view 5.9- 8.0 x 3.5- 4 .7 µm, av] x avw = 6.2- 7.1 

x 3.8-4.2 µm,Q • 1.3- 1.85, avQ • 1.48- 1.69, ellipsoid to oblong, with rounded 
apex, with adaxial side almost straight, and abaxial side convex, in frontal view 
ellipsoid to oblong. uniguttulatc, with smooth thick wall, without a germ pore, 
congophilous, dextrinoid, metachromatic in Cresyl blue. BAsrDIA 21 - 28 x 
6.5- 9.0 µm, 4-spored. LAMELLA EDGE sterile. Ct1EILOCYSTIL>l,\ 31 - 73 x 
8.5-16 µm, clavatc, narrowly davatc, a few flL~iform, some with long neck or 
excrescence (si1.cs included in measurements), with brown, evenly distributed 
intracellular pigment in ammonia and sometimes with dark irregular granular 
contents. PLF.UROCYSTIDI,\ absent. PILEUS COVERING 1richodcrmal with 
upright brown-walled clements, some articulated, bu( most upright elements 
single-celled: terminal clements 95-325 x 7.5-25 µm, with narrowed rounded 
apex; pigment brown to pale brown, parietal but also exuding in ammonia, and 
encrusting in connecting hyphae. Ct.AMI' coN NrCTJONS absent. 

I IABJTAT AND DISTRIBUTION - ln small groups, te rrestrial in cypress duff in 
cast facing Ctdlitropsis macrocarpi, plantation, only known from one localitr 
southofSan Francisco. Decemhcr. 

AllDITIONAl COLLECTION~ ~XAM INBD - U.S.A .• Califomia, San Mal<!o County, San 
Fraocis.o \\·aier,hed. 13 D.!~mbcr 2002, E.C. Vcllinga2939(nr1TS GU139789); ibidem, 
l D<:~cmbcr 2005, E.C. Vcllin)'\a 3-129, 3·130, 3·Bl (m[TS GU139790) 

COMMENTS - Leucoagariws hesperir1s resembles La. pilatimws and l..ll. 
adelplticus but reac1s more s1rongly when damaged, especially on the lamellae. 

Lwcv,1i;,irims lwsperi11sshar,:sthercactionsofth,: lamella,:ondrringwith 
L. pulvempe/111, which is differentiated by a pilcus covering made up of short 
elcmcnts(Sundberg 1995). 
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S. Lt:11coagarims dyscri t11s Yelling:,. sp. nov. 

MYC0BAN>:MB;1536; 

Leucoogarico adelphico ,imilis la,nd{u dil~ti, uo,Hi11ctis, pilei tego,mmlo partib~, 
brevib,,.,ag.gregmi,diffm. 

lloLOTYl'US - "U.S.A.. Ca lifornia. San Mateo County, San l'ranci5<:o \\'a(er5hcd. 5 

Decemher2008, E.C. Vcllinga 3956(UC)". (nr1TSGU136180). 

ETYMOLOGY: dy,crir,,, is the Latinizcd form for the Greek buoxp,w~ which mean~ 
'difficuhiodininguish":i1soundsco11fusingly•imilar101heworddiscr<:1e 

P1LEUS 20-35 mm, convex with small umbo, velvety to tufty-velvety at centre, 
dark reddish brown (5 YR 3/1, 1- 3/3), around centre with very small radiall)' 
arranged pinkish brown to rl'ddish brown. (5 YR 1-5/4-6) pyramidal tufts 
un while tu whiti~h background, very pale al margin and slightly exceeding 
lamellae, with pressure al margin blackish discoloured. LAMlil.LAE crowded 
to very crowded, free and remote (up to I mm) from stipe, subventricose to 
segmentiform up to 3 mm wide, whitish with white cystidiose edge. STll'I: 
SU-90 x 1-6(-8) mm, slrndcr and cylindrical or latl'rally compressf'd, slight])' 
wider al utmost base, white or whitish shiny, discolouring reddish orange 

Fro. 11. l.~o,coog<>• ico,, ,ly,a ir,,, - A. lla.,;diocarp; ll. •ron,s; C. ha<idia; D. cheilocrtidia: 
E.dcmcntsofpilcusco,·cring(allfromhololypc,collcclionccv395ti). 

S.:~le bar 10 mm (A) ; microscopic fMurcs 10 ~m. 
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FrG. 12.U:11COOJ1.nri,;11,,tyuri111, - A.B~sidiocarp;B. sporc,;C. bilsidi~; 

n . chcilocystio.lia:F..cle111<n!sofpikuscmwing(allfrom.x:v3532B). 
Sc~lcbarJOmm(A);microS<:opicfc-a!ureslOµnL 

where handled, with dark hairs in lower part, protruding into pilcus, hollow. 
ANNULUS an ascending cuff and a small flaring part, or just only a funnel ­
shaped flaring part, white with contrasting very dark 10 black rim. CONTEXT 
dull and while, quite thick, in pileus, white shiny in slipe. SM ELL cacao-like 
fungoid and slightly astringent. 

DRIED SPECIMENS with light lamellae, without any trace of pink. 

Bi1.srnrosPORES [RO.S,5] in side view 5.l-8.0 x 3.4-4.7 µm, avl x avw .. 5.R-7.2 
x 3.7- 4.l µm, Q = 1.45-2.05, avQ = 1.56-1.82, ellipsoid to oblong, with 
rounded apex, in some specimens am}•gdaliform, in frontal view ellipsoid to 
oblong, thick-walled, smoo1h, without germ pore, unigut111late, congophilous, 
dcxtrinoid. mclachromalic in Crcsyl blue. BMIDI,\ 20- 25 x 6.5- 10.0 µm, 1 -

spored. l,A MEU,i\ F, DGF, sterile. CHElt.OCYSTlntA IR-55 x 5.5-15 µm, clavate , 
narrowly davate to almost cylindrkal, fusiform , irregularly lagcniform with 
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rather short neck (up In 14 X fi .0 µm), with dark (not brown, hut grey-greenish) 
granules ill ammonia. PLEUROCYSTlDIA absent. PtLEUS COVERING trichodermal 
with tufts or bundles of upright hyphac, made up ofup to 5 clements in a row. 
with the terminal clements by far the biggest, and most ditfcrentiatcd; terminal 
clements 40-170 x 10-22 µm, tapering towards apex, with brown intracellular 
and parietal pigment; pigment CJ1:uding in ammonia; pigment parietal and 
sometimes in.:rusling in the penultimate clements. CLAM!' CUNNECTJuNs 
absent. 

HABITAT AND DISTRIBUTION - Solitary or in small groups, lcm:slrial, in duff of 
Cal/itropsis mdcrocarpd planting on east-facingslopc, November and December. 
So far, known from the San l<rancisco Watershed., south of San Francisco. 

AnnrnosA1. c01.1.F.cT10Ns HA>-nsrn - lJ.S.A"' Califor nia, ::;.., Mateo Co"' ::;.., 
Fraocisro Watershed, JO DcccmOCr 1999, E.C. VcUing., 2389; 5 DcccmOCr 2003, E.C 

Vcllinl!" 3152 and 3155: ibidem. 6 DeccmOCr 2005, E.C. Vdlin~ 3428; ibidem, I 
Decemher2()()(i, E.C. Vcllinga 3~32B (nrlTSGlJD(,181). 

CuMMHNTS - Le11wag11rims J~cri111s is characterized by nun-staining 
lamcllae and a pilcus covering comprising squamuks and tufts made up of 
short clements. In his type stud.y, Sundberg (1995) noted that L Jmlvempdla 
has a similar pilcus covering but differs in the much more robust basidiocarp 
(7-12 cm across), the pink discolouringlamellae, and its original habitat (Zeller 
1933). 

Similar species with an equally tomcntosc-vclvety pikus covering that 
co- inhabit the same Monkrcy cypress grove south of San Fran.:is.:o arc 
La. adelphicus. with long elements in the pilcus covering and non-staining 
lamcllac, and La. liesperim, with discolouring lamellac and again a trichoderm 
made up uflungclcmenls. Leuco11garicus sp. (cullcclion ccv2484) is much paler 
in general and has a more squamosc pilcus CO\'Cring. 

6. Lcucoagaricus crytlirop/1ac11s Vcllinga in Vdlinga ct al .. Mycologia 102: 4~ 

20JO(i11pn,ss;dod0.3852/09- l64) 

MisAPP11ms11Mf. - l . .-pfr,taro. ... ifo/ia .sen,uArora(l986;305); 
scnsuSundbcrg(l967:ll5l19). 

SELOCTW D~SCRIPTION - \'ellingaet al.. Mycologi~ 102: 450-451.2010. 

1'11.EUS 18-60 mm, whenyounghemisphcrkal with inflexed margin .expanding 
via .:onvcx or widely coni.:al to finally wavy piano-convex to slightly plano­
concave, at centre with dosed CO\'cring, vclvct>•-plushy grey, dark purplish­
rcddish, to dark brown-black, around centre breaking open into conccntricallr 
arranged small fibrillosc grayish brownish to dark brown-black squamulcs, 
often in bands, on white background, when touched immediately red-orange . 
changing to dark brown; margin irregular in young specimens, later evening 
out, exceeding lamcllae. LAMEnAE free, and remote from slipc often a11ached 
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to a kind or collarium, moderately crowded to crowded, vcn1ricosc, yellowish 
while, with while .;yslidiuse edge, orange when touched, al lcasl on edge, and 
edge darkening after being touched. ST1ri: 55-70 x 4-5 mm, cylindrical in 
upper 2/3 and widening toward up to 15 mm wide base, pale at apex and in 
untouched specimens pa.le over complete length, when touched first or.ingc­
red, changing to blackish and dark, cystidiose or hairy-cobwebby over whok 
length, protruding into pileus, hollow. ANNULUS an as.:ending or des.:ending 
small, white cuff, with a tlaring part with fringed edge, turning dark on edge 
with age and touching. CONTEXT white to whit ish in pileus, orange where cut 
but soon vanishing, pale cream-coloured to yellowish in stipe, and orange 
where cut. SMELL indistinct, astringent or lepiotoid. TASTE not known. 

DRIED SPECIMENS with pink lamellae. 

BASIDIOSPORES [228, 13, lU] in side view 5.9-8.8 >< 3.5-4.9 µm, av]>< avw = 6.2-7.4 

x 3.8-4.2 µm, Q = IA- 2.05, avQ = 1.61 - 1.78, ellipsoid tu amygdaliform­
cllipsoid, some oblong and subamygdaliform, in frontal view ellipsoid, rclativclr 
thick-walled, often uniguttulatc, without germ pore, congophilous, dcxtrinoid, 
metachromatic in Cresyl Blue. 8,1,SIDIA 15- 29 x 6.5- 9.0 µm, narrowly clavate, 
with 4 stcrigmata. LAM ELI.A EDGE sterile, with a continuous broad band or tufis 
of cheilo9·stidia with brown contents. CHEJLuCYSTll>lA 30-75 >< 8.0- 14.0 µm, 
narrowly clavatc, narrowly utriform, to irregularly cylindrical and narrowed 
into an often long pediccl, some bi!id, with brownish contents and some dark 
granules in ammonia; in fresh material with green-grey contents in ammonia. 
l'LEUROCYSTIDIA absent. l'II.EUS COVERING a tr i.::hoderm, towards margin 
more cutis-like with differentiated terminal elements; tenninal clements 
96- 350 x 9.0- 20 µm, most often tapering toward~ apex, sometimes with hl unt 
and ruunJcd ap,:x, in sum,: specimens with many shurl<.'r ekmt:nls, in olhas, 
only with those long elements; elements brown-walled at least in lower part, 
sometimes also with granulose or diffuse brown contents; repent connecting 
hyphac with dark granulose contents, sometimes also with parietal and 
incrusting pigments. CtAMP CONNECTIONS ahsen1 from al11issues. 

li AtJ l'l",l,'f ANL> u1s·1 RJtJU'flON - In small groups. terrestrial. in different forests, 
e.g. in northern California mixed f'icea sitc/1e11.<i.• (Rong.) CarriCrc and ·1~11ga 
lielernpliylla Sarg. forests, or Aliws mbm Bong. and Seq11oiu 5empen1ire1Js and 
in central coastal California Pse11dots11ga menziesii (Mirb.) Franco with Sequoia 
sempervire ns and various other tree species, throughout coastal California from 
Mendocino Co. northwards. Also reported from lower elevations of the western 
slope or the central .Sierra Nevada, hut actual distrihution poorly known. End or 
Odubcr through beginning of December. 

Cuuu;n<JNS SXAM INhll - U.S.A., C.dif<.>rnia, Hurnb<.>IJl 0.,., A r~a(~ . 0.>mmunily 
For<.>s!. 9 No\'cmber 2001. 1,,C. Vdlinga 3243 (nrJTS GQ258469: Holotype. UC ); 
l'alrid($ Poin t SJ'. 23 October 2003 , E.C. Vc llinga 3081. 3082 (nrlTS GQ258-17l) and 
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3083; ibidem, 9 Nowmber 2001, E.C. VeUing~ 3l18 (nrlTSGQ258170) ~nd 3251 (nr]TS 
GQ203805); Orrick, along Davison R<.>ad , 27 O,;;c<.>btr 2007, N. Nguyen NN02 (nrlTS 
GQ258468); ibidem, 7 Novcmb,n 2009, E.C. Vcllinga4108: M~rin Co .. near Alpine lake, 
l5No,~mber2005,E.C. VdlingJ 3376(nrlTSGQ258·172)andJ379(nrlTSGU136l77); 
PointRc·ycsNP,3l0cl<.>bcr2009,S.P.S.:hcchl<ir(e<.>U.E.C. \'dlinga4094);Mcnduo:in<.> 
Co .. Jackson Stale Llemonstration Forest. 17 November 2001, E.C. Ycllinga 2691 (nrlTS 
AYHJ6H): Van Damme SP, 18No,·cmber 2001,E.C. VeUinga 2682(nr1TSGU136l79) ; 
S,m Mal~'<.> C<.>., San Mateo Coonly McnJ<.>rial Park, 4 Nowm,ber 200-1, E.C. Vcllinga 
3217; YuN Co.. Tahoe NI', llornswogglc Qompground nur UuUards Uar, 9 Nove mber 
2005, E.C. Veiling., 3358: south of ChaUengc, along Oregon I-Jill Road, 10 November 
200S,E.C.\'d linga3362(nr!TSGU l36l78). 

COMMENTS - Le11coagaricus eryrlrrophaeus is better known as Lepiota 
roseifolir1, but 1hetypestudy (\lellinga ct al. 2010) revealed that L. roseifolia is 
charactcrizcdbycheilocystidiawithanapicalcxcrcsccnceandrclativelybroad 
and short clements on the pileus covering; the dried collection also lacked 
dark larnellae - all charaders that do not fit the modern interpretation of that 

Leucoaxariws erytlrroplweus differs from L. Jlammeoli11cra and allies in the 
staining lamcllac, the pseudocollarium to which the lamellac arc attached, and in 
particular in the structure o(the pileus covering that is composed orlongoftcn 
erect (trichodermal) clements. In L.Jlummeoti11d,1 s.l., the pilcus covering is a 
cutis composed of strands of repent coloured hyphae. Ler1Cor1garicus pardalotus 
shares the trichodermal pilcus covering, is smaller, and has a distinct dark and 
whitepatternon the pileus. 

/,epiotl! ro.,eifolia was re-ported from 1hc Great Smoky Mountains National 
l\irk (Smith & Hesler 1938), but microscopical data were lacking, and it might 
well represent a different species in section Piloselli. 

Leucoagllfiws decipie,rsCon\u, Vizzini & Vellinga is the Euro pan counterpart 
ofLa.erythrop/wem(Vcllingact al.2010). 

7. Leuwagllricus pardalotus Vellinga, sp. n o1·. FlGL' llliLJ 

MYcoBAl<KMB;,;36~ 

lcpioi..c namme<.>linccac ,imilis, pilri 1ridwJerm11!i, texrm,e,a/o, d,ei/o,;y,tiJiis 
cyliuddroc/a...,ti,,ml"'emfo,.,i11t~"'er1<besu111idijfi:rt. 

lloLOTYl'U~ - ·u.s.A •. California. Mcodocino Co .. Yan Damme SP, Fern Creek 
C:.myon, 21 No,·cmber 2004, E.C. \'ellini;a 3313," (nrl'fS GQ25l!-479). 

EnMUlO<.Y: J><lrtfolo1u, i• Lhe latiniwd form of '"<.tp&,).ww;', >f><.>lteJ a, ~ leop~rJ , 
becauseoftheblackplushrpatche,andsquamule,onthepileu, 

P1u;us 30- 60 mm, convex with faint umbo, piano-convex to piano-concave 
with umbo, with plushy-1•clvety deep dark red-brown (5 YR 2.5/2, 7.5 YR 3/2) 
calotte, around umbo with small , dark brown v-shaped fibrillose squamules, 
radially arnmgcJ, uflen in streaks, un whitish background; outer 3 mm marginal 
wne sukate and white; surface changing to faintly orange when scratched. 
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Fu:. I). l,<UIK<t:"•~ p,mlalorus - A. B.isidioa.rp; 8. Sf"OR'$: C b,uidium; D. chciloc)'Ridia: 
E.pi k,usc,:,.-.,ring ..i..., ,..,11,(all f,omhololylll'.e<.>llf'ciion «"33 13). 

ScaltbarlUmm(A);micro..:opicfcaiu~slU 11nL 
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LAMEt.L AE moderately crowded to rather distant, free and remote from s1ipe, 
allachcd lo a rudimentary collarium, vcnlricosc or subvcnlricosc, .;rcam­
greyish, when cut yellow to yellow-orange, with white, distinctly cystidiose­
eroded edge, where touched dark brown. STIPE 80- 110 x 3- 7 mm, gradually 
widening towards 6-9 mm wide base, pale at apex, shiny but also with cystidia, 
below annulus brownish, orange to orange-rt>d when toucht>d and turning and 
staying dark brown, bul pale fibrils mitigating the ctfo::t, hollow. ANNULUS 
made up of an ascending pale cuff and a flaring part, dark brown on under side, 
white on upper side. CONTEXT white to pale creamy in pilcus, slightly orange 
where cut, especially below calotte, pale brown glass-like in stipc. SMELL like 
tht> rubber component of the smell of L. cristata. 

DRIED SPECIMEN.~ with coloured (pinkish) lam ellac, and a dark stipc. 

BASIDIOSPORES 131,2,2] in side view 6.6-8.8 x 3.9-4.7 µm, av] x a\'W = 7.4-7.5 

x 4.3 µm, Q "" 1.11 -1.92(- 2.14), avQ"" 1.71- 1.74, ellipsoid to oblong, most 
with straight adaxial side, some amygdaliform, in fro ntal view ellipsoid 
to ohlong, uni-guttulate, without germ pore, thick-walled, congophilous, 
de.xlrinoid, mctachromatic in Cresyl Blue. BAS[[)lA 18-23 x 7.0-8.5 µm, 4-
sporcd. LAM ELLA EDGE with tufts of chcilocystidia. CUEILOCYST[[)JA 26-65 x 
8.0- 12 µm, narrowly clavate, subutriform, cylindrical and attenuated towards 
pedicel, often a bit irregular, with brown gr.inular contents in ammonia, but 
many without contents. PLEUROCYSTIDA absent. PILE.US COVERING wi th tufty 
squamu\c;; made up of erect clement;;. 110-325 x 7.5-12.5 µm, wi th rounded 
tips, not attenuated towards apex, with dark brown granular contents and 
with thickened brown walls; basal connecting hypha<c" with dark incrusting 
pigment; hyphae of pikitrama with some dark granules in ammonia. CLAMl' 
CO NNECTIONS absent. 

HABITAT AND DISTRIBUTION - In small groups, terrestrial and saprotrophic, in 
damp places in mi:,;cd conifcrforcstson the north Californian coast, Novemhcr. 
So far only found in Mendocino C<..>u.nly. 

ALU>l'l"lONALCOLU:CTJON 1'XAMINEU - US.A., Cal ifornia, Mendocino Co., Jug l·lanJk> 
SR,19Nnven,hcr2007,F..C.Vellinga3727(nr!TSC,UJ:J.6202). 

COMMENTS - Leucoogarirns pMdrilotus may be taken for L.jl11mmeoti11cto in 
the field , but the dense velvety plush calotte and scales and absence of the intense 
red discolouration on touching, distinguish it. 11 is one of the most beaut iful 
species in the group. Microscopkally the mirrowly clavalc chcilocystidia and 
the pileus covering made up o( dense patches of upright dark brown clements 
set it apart from the other species. 

The new species looks a bit similar to Lepiorafelim1 (Pers.) P. Karst., but the 
absence of clamp connections, the reddening reactions, 1hc shape of the ring, 
spores anJ .;ysliJia all diagnose J.<1. p11rd11/otm. 
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Fm. J.1. Uoocag<Jricu,sp.(ooll<><: lion ecv2181) - ,\. B~,idi ocarp; B. spo1ts;C.b.isidia : 
D.ch,•ilocy,titl i4;E. d.,n lt'H1' of piJ.,u, wwring. 

Scale bar 10 mm (A): microscopic featu res lO ~m. 
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8. f.eucoagaricussp.(collection ecv24R4) F1G 1JRP.14 

PJLEUS 70 mm, piano-convex, dark red-brown (5 YR 3/3) at centre and there 
dosed and plush -like, around centre gradually ou1wards hreaking up into rcd­
bruwn (5 YR 1/3- 5/3) slwrt-fibrilluse patdu;s un while backgruund; margin 

exceeding lamellae. LAMELLA E. L = around 80, I = I . crowded, free and dose to 
stipe, not ventrkose, white, with white-fimbriate edge dis.::olouring dark when 
touched. STIPE 90 x 8 mm, cylindrical but widened at bulbous, l 5 mm wide base, 
whitish when untouched and staying so ahove annulus, in lower part with dark 
brown short fibrils un ydluw-brownish back):\ruund. ANNULUS an ascending 
cuff with short flaring part with dark purple-brown rim. CotffEXT white, 
unchanging, thick in pi leus, whitish in stipe. SMELL unpleasant, fungoid. 

CHEMICAL TESTS - Ammonia 10% or KOH 3% Oil lamella edge green, 
remaining basidocarp non-reactive. 

DRIED SPECIMEN not discoloured, pale. 

BASIDIOSPORES [15,l,l] in side-view 6.0- 7.9 x 3.5- 4.0 µm, av[ x avw = 6.8 x 

3.9 µm, Q = l.61 - 2.0, al'Q = 1.77, oblong lo subcylindrical-amy):\daliform, with 
rounded or more pointed apex, in frontal view ovoid with pointed or rounded 
apex, uniguttulate, congophilous, dextrinoid, metachromatic in Cresyl blue. 
BASIDIA 21 - 27 x 6.5- 8.5 µm, 1- spored, some, close to lamel\a edge, thick­
walled. LAMELLA EDGE sterile. CnEILOCYSTIDlA 19- 75 x 8- 11 fJffi, nar rowlr 
davale, rardy subulriform, without apical excrescence, green in ammonia. 
l'LEUROCYST!D[A absent. P11 .F,US COVF.RING trkhodcrmal, with erect dark 
brown, ..:ylindrical clements, 125- 210 x 11 - 20 µm, with rounded apex, with 
parietal pigment; lower, connecting hyphae with incrusting brown pigment. 
CLAMP CO NN ECTIONS absent. 

l lABJTAT AND DISTRIBUTION - Solitary, terrestrial in duff, under Quercm 
agrifolia, in central coastal California, November. Found once in the San 
l;rancisco Ray area. 

CoLHCTION" EXAMIN"W - US.A., California, Conlra Costa Co., Tilden Regional Park, 
16 Ko,emb,,r 2000, E.C. VeUinga 2484 (nrlTS GU 136182). 

COMMENTS - '!his large conspicuous taxon was only found once. It differs 
from the other species in the pale colours and absence of strong reddening 
reactions. 

9. Lcpiotaflaw111cotir1cta Kauffman, Papers Mich. Acad. Sci. , Arts Letters 4: 331 
l924 {as'L<'(>iot<1 f l<1mm,'<l/jm-1<1') F1G URES15- 18 

SH l.f.cTHl> [)ESCRTPTION - Kauffma11(1924:331 - 332) 

Tnr.sTum - Smi1h(l966: 103- 105) 

MICROSCO PI CAL CHAR ACTERS (FR OM VBI.LlNGA T\'PP. STUD\'; l'1Gurc 15) -
BASIDIOSPORES (21.l,1 ] in side-vic-w 7.4- 9.3 )( 4.4 - 5.0 fllll, avl )( avw = 7.9 X 

4.7 µm , Q = 1.58- 1.9 1. avQ = l.7, oblong, some subamygdaliform, in fro n\4] 
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vicv.• oblong and not amygdaliform, thick-walled, with central gmtuk, without 
germ pore, congophilous, swelling in ammonia and Congo Red, dextrinoid, 
mctaehromatic in Cresyl Blue. 11.~smiA :?1 -30 x 8.0-10 µm, 4-sporcd. L.urnu.A 
F.nGF. sterile. Cm.11.oCTsTrnIA 30-·15 x 5.0-9.0 µm , C)'lindrical. v.:ry narrowly 
clavate. a few wa,y. not coloured. 1'1,P.UllOCYSTll)tA al,5enl. Prl .lltJS COVP. RING 
made up ofadnate hyphae, with parietal l,rown-grey pigment in ammonia. with 
extracellular red granules, and some demen1s filled with very dark pigmen1s in 
dumps; hyphae unified in squamosc fibrils; terminal clements cylindrical with 
rounded apex, 36- l ]9 x 6.5- 9.5 fl ffi . Ct.a.MP COSSECTIOSS not observed 

DESCRll"IJON OF MOOERN MATEJUAL (FIGS 16- 18) - P1LEUS (7- )14 - 15 mm , 
convex, piano-convex to applanate with small and low umbo, at centre pale 
grey brown al first, turning to dark brown (7.5 YR 3/2), almost black fcltcd ­
tomentose, around centre with radiall>• arranged fibrillose v-shaped squamulcs, 
starting out very pale, but changing to dark brown with age, on white to pale 
background whfch immediately and vividly discolours orange-red on touching, 
after some time completely dark hrown. LAMEU.AE, L .. 35-50, I • (0-) 1-3, 
moderately dislanl lo moderately crowded, free and d ose lo slipe, rounded 
off near stipe, (sub)ventricosc, up to 6 mm wide, white to .:ream with pinkish 

F1G. 15. Lepio1a fk, ,,,mrotimla - A. ipom, B. ba~idi~; C cheilocystidia: 
D. pilcu• wwring ,·k·111<·nt• (~U from holo1 )']><' colkdion). !k~lt' bars 10 I'"' 
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sheen, not changing colours when cut or touched: lamella edge white cystidiose, 
wilh some very line wlourless drops when youn1:1, dark where touched. STIPF. 
40-80 x 2.5-4 mm, cylindrical, gradually widening towards 4-7 mm wide base, 
white at first, but instantly intensely red staining when touched, changing to 
dark brown fibrillosc where touched, lengthwise short-fibrillosc hollow, with 
some white rhizomorphs. ANNULUS oftl'n absl'nl in mature specimens, flimsy, 
not with a distinct cuff and tlaring parl, dark on outside, and with a dark rim, 
white on the inside. CONTEXT whitish in pilcus, dull rather thick, immediatelr 
orange-red when cut: in stipe white at first, shiny, with age pale brownish to 
glassy )'ellowish. SMELL rubber-like to astringent lcpiotoid and unpleasant. 
sometimes with fruity component. 

CttEMTCAL TESTS - KOi l 3% on lamellae reddish, on pilcus red, on stipe hard 
to see reaction. 

DRIED SPECIMENS with dark pikus and stipe, but lamellae pale and strongly 
rnntrasting with the rest of the basidiocarps. 

I'm. l6. l,pioti:,jlammroli10:ta - !\. b.osidiocarp: U. spores; C. cheilocystidia 
(from oolleclion ecvHl5). Scali' b.ir 10 mm(!\); micrmoopic foalllres 10 flm. 

Bi\SHJ!OiWORES [ 116,8,8] in side view 5.9-9.0 x 3.1-5.6 µm, av] x avw = 6.5-7.5 
x 3.9-4.5 µm, Q • 1.5-2.1, avQ • l.65-U15, (the longer values for collections 
wilh a relatively high number of2-spored basidia), oblong lo almost cylindrical, 
with straight abaxial side, and convex adaxial side, some subamygdalifonn, 
in frontal view oblong to almost cylindrical, thick-walled, smooth, without 
germ pore, and often uniguttulate, congophilous, dextrinoid, metachromatic 
in Cresyl blue, with walls swelling in ammonia. BASIDIA 16.5-32 x 6.5-9.0 
µm, 4-sporcd, but in some colledions with a relatively high number wilh 2 
sterigmata. I.AM ELi.A EDGE sterile. CttEtt.OCYSTtDIA 25-70 x 4.5-12.0(-13.0) 
fllll, cylindrical, cylindrical-wavy (at least a few), more rarely narrowly clavatc 
to narrowly utriform, with some dark brown granules or very pale brown in 
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I'm. 17. l,piota jlammcoli11cta - A. Uasidiocarp: R ~pores: C. basidia; I). chcilocystidia; 
E. clemcnl~ofpileusco,·erins(aUfromcolle<:tionecv3725) 

Scale bar 10 mm (A); microscopic features IO~m 

ammonia. PLEUROCYSTIDIA absent. PlLEUS COVERING cutis-like with bundles 
of repent to ascending hyphae, made up or brown-walled, sometimes inc rusted 
cells, also with dark granules and blobs and intracellular brown pigment (in 
ammonia); cxtracdlular pigmml blobs pr~-scnl; terminal clcmmls, 55-180 x 
5- 16 µm, .:ylindrical to slightly inflated, not or differentiated with rounded or 
acuminate tips. CLAMP CO NNECTIONS not observed. 

HAmTAT AND DISTRlllUTlON - Solitary or gregarious in small groups, terrestrial 
and saprotrophic in litter, in different types or .:oniferous forests, e.g. in .:oastal 
pine forests , in coasta.l mixed forests and in the Sierra foothills, widespread 
and common, Oct oher through December. Also known from Oregon and 
Washington. 

Cou~CTIONS EXA~IIN ~l> - U.S.A •. California, lfombold1 Co., Putrick"s Point State 
Park. 9 Non,mher 20Cl4. E.C. \lellinga n50 (nrlTS GU.136 168): near Orr ick . along 
Davi50n Road, lO Nowmber 2001, F. .C. Vellinga 3266: ibidem, 27 October 2007, '.'1.H. 
Nguyen 003 (nr!TS GUl36]69); ibidem. 7 Nowmher 2009, E.C. \'ellinga 4101; Morin 
Co .. Tomalcs B11y State l'Mk, 28Nowmbcr200l. E.C. Vellingi 2746(nr lTS ,\Yl76440) 
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F1G. l8.Lepio1t1jlt1mmeo1im:lt1 - A.Bas id iocarp ;B.spores; C.basidi a· 
D. chcilocystidia;fcelementsofpileusoovering(al l fromeC\·3927) 

ScalebarlOmm(A);micro«copicfeaiuresl011nL 

and 2757; ihidcm, near ll ea rt• De<i re l\coch, l2 Nov emher2008, E.C. Veil ing., 1927 

(nr/TS GU l 36 l63); Poin1 Reyes KP,6 <x1ober 2001 , E.C. Vellinga 2611: Point Reyes '.'I P 
along Sl-y Trail ,-~ I Octoher 2009, S.P. Schech1er (coll. E.C Velli11g<1 4093); Mel'l<loci no 
Co., Jackron Sw1e Demonstration forest, 18 November 2000. E.C. Velli nga 2533 (nrlTS 
AY17M41); ibidt'm, 17 No,·,·mbt' r 2001, E.C. \Idli ng• 2704 and 27 17; ibid<'m, 23 
November 2002. E.C. Vcllinga 2911, 2912 and 2913; ibidem, 20 November 2004, E.C. 
Vdlinga 3295 (nrlTS GlJ136 l66); Jugh~n.tle Stak lli,serw, 19 Nuwmbt'r 2007. E.C 
Veiling., 3725 (nrlTS GUl36 !70): Van Damme SP. l':I No,·c mbcr 2000. E.C. Vellinga 
2529. N~vaJa Co., San Ju;on RiJg~. near North Culumbia Schoollmusc o n Tyler Foulc 
Rd, J3 December 2003, E.C. \'cUinga 3174: San Matro Co., Sa n Matro County Memorial 
p._,k, 5 Dt,ccmbcr 2008, F. Slcwns cl ~l. (coll. E.C. \'dLi11ga 3967) (nrlTS GU136l67) 
Sonoma Co.. Salt l'oint Sw1c l'ark, 22 NO\'cmb<:r 2001. E.C. Vdlinga 3315 (nrlTS 
GUl36165) . Yub;o Co., Challcnp;c. alunp; Orci,:0,1 RJ, 10 Nu,·cmb<.'T 2005 , E.C. Vcllinga 
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3359 (nrlTS GUl3617l) and 3361 (nrlTSGU136l61). 0 reg<>n, Clackam$Coun!y, Ml 
Hood near Welche,. 50ctolwr 1922,C.H. Ka,,ffm~n{lfolotyre, MICH) 

CuMMHNTS - Whal was lhoughl lo rcpn,;;ent just one species, L.ji<,mmcotiuct<1, 
turned out to be a complex, with two common taxa, L jlammeorincla, and 
L(1.jl,1mmroti11ctoidt's (des.:ribed below), two rarely observed species, and one 
putativetaxon bascdonasinglccollection. 

The distinction between the two common and most intensely reddening 
species is microscopical, b.ised on lhe shape of the cheilocystidia: cylindrical 
and often wavy-constricted to narrowly clavate in / .. jlmnmeotincta, and onlr 
narrowly clavate, with an occasional cylindrical one, in La. Jlmnmcoti11aoidcs. 
lhe lamellae of the more robust La. j/11mmeotiiictoides stain reddish, and nr!TS 
sr.-gumces dist inguish thr.- two species very convincingly. 

The other satellite taxa have irregularly shaped, non-cylindrical 
cheilocystidia, and differ in subtle pikus covering characters or spore shape. 
Lr:pi1Jtajl.1mmr:otinct<1 and La. Jlammcoti,rcloides 'bleed' heavily, the others less 
so. It is amazing, and frustrating, that species that differ so clearly in segucnce 
dataarehardtodistinguish morphologically. 

The strong reddening reaction of L. jlammeotincta might be the reason that 
KOH on 1he surfaces did no\ have 1he chance to turn the !issues green. 

Kau!fm.in's (1921) macroscopical description of L. Jlammr:oli11c/a is verr 
accurate and complete. an excellent example of good and thorough observation 
without drowning in unnr.-cessary ddails. 

Smith ( 1966), who also studied the type ,ollection, noted narrowly clavate 
cheilocy~tidia and sligh1ly smaller spores than observed here. Only cylindrical 
and very narrowly clavalc chcilo..:ystidi.i, some wavy, were observed fur this 

study. 
Johnson (1999) included a collection from Costa Rica for which she used the 

name L.Jhlmmeotincta, but the nr!TS. nrLSU,and mtSSU seguen,es (GenBank 
accession numbers U85331, U85296 and UR5363 resp.) represcn1 a differen t, 
u.n identificdspccics. 

UnlikeLd .erythroplweus.L.fuligi11escem,andL11.ddelphicm.L.j/11mmeoti11ct11 
doe5 not have a sister species in Europe. Jn fact, all European species of section 
Piloselli, except L. roseolivida, have a trichodermal pilcus covering. 

10. Lew.:oagarims fla,m11eo fin ctoides Vellinga, sp. no'". FIGURES 19& lO 

MYcOBANKMB)ISJ67 

Lepiouc ~ammrotinciac simili,, /a,,.,,1/is po<I 1~111m ,li<COUJrmtib,u, du,ilocysridii• 
(1~,u,ita} dam Ii<, ""druri -•r~1ii ;,.,~rne lra11..:ipri ("11r/T.';")01Ji.,~ Jijfert. 

Uo 1.CYrV l'US - "U.S.A .. Cal ifornia. Mendocino County, Jugllandlc Slt 19 Nm10mber 
20Cf7,E.C. Vcllinga 3729 (UC),"(nr!TSGUIJ6t73) 

En'M<.JLOG>":1hccpithclf/mm""otfocloitle, rcfcr,;to the rcsembl aocct<.Jl.jlammeo· 
/j,i<1a;thewordcombine,the Latin jl.,mme.>ti,,c/a'with the,ullix'-<>idddcrin,d 
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from the Gre<:k, resulling in~ more euphonious word than the rompletely L~!in and 
s,ammatiolly cu,nct 'fiarnmeotinctastcr' "i!h the same mcaninJ'I. 

P1LEUS 31 - 60 mm, piano-convex, to applanate with centr.il depression and 
(low, broad) umbo to wavy, at first dark grey al umbo, soon dark brown to 
dark red-brown (5 YR 3/3), plushy vclvety-tomentosc on umbo, around umbo 
with concentrical rings of dark brown material as on pileus centre, and further 
towards margin with small fibrillose rodially arranged dark brown scales to 
small cobwebby fibrils on white background, gradually lighter toward~ margin 
to pale brown (7.5 YR 8/2), on pale background and margin; fibrils rf.'d whm 
touched, but background nol changing colour; marginal zone sukatc in some 
specimens. LAMELLAE, L = 50-60, 1 = 0 I, crowded or moderately crowded, 
free and I mm remote from stipe, some furcate, segmentiform to ventricose, 
1- 6 mm wide, white-cream to yellowish white coloured, orange near margin, 
orange-red when touched, with white crtidiose-dentatc edge, changing via 
orange to dark with pressure and age, but this reaction can be slow and weak 
SnPE 70-135 x 4-7 mm, slightly narrower al apex, 8-13 mm witle al ba~e, 
protruding slightly into pileus, white, lengthwise innately fibrillose and hirsute 
all over, changing instantly to bright orange-red when bruised., turning dark 
brown with time, hollow. ANNULUS an ascending white cuff and a small flaring 
part with dark rim, with dark fibrils as on pileus, and turning completely dark. 
CONTEXT white to whitish and dull in pilrns, but where mt (especially under 
umbo) red ur or.inge but soon fading, shiny tu glassy while tu pale brownish 
with age in stipe, orange when cut (fresh specimens). SMELL none, indistinct or 
astringent lcpiotoid to rubber-fungoid. 

DRIED SPECIMENS dark with dark lamcllac. 

BASIDIOSPORES [ 140,8,8] in side view 5.9-8.8 x 3. 1- 4.6 µm, av] x avw= 6.4-7.8 
x 3.5- 1.1 µm. Q • l.5- 2.2, avQ • 1.71- 1.88, t.'llipsoid to subcylindrical, with 
rounded apex, a few suhamygdaliform, in frontal view similar as in side­
view, thick-walled and smooth, uniguttulate, .:ongophilous, dextrinoid, 
metachromatic in Cresylbluc. B,,smu 18-29 x6.5-9.5 µm,1-spored. Li\MELL., 
EDGE completely sterile, or wi1h 1ufts and groups of cystidia. CHP.ILOCYSTlD!A 
22- 53(- 75) x 5.0- 15.0 µm, clavale, narrowly el.1.vale, narrowly ulriform or 
sublagcniform, occasion.illy cylindrical, a few with really long pediccl, with dark 
brown contents and hig inclusions or granules in ammonia. Pr.F.UROCYSTlDIA 
absent. J>itEus COVERING cutis-like made up of strands of mostly repent, more 
rarely ascending brown-walled hyphae; terminal clements 63- 200(- 260) x 
9.0-15.5 µm . cylindrical to slightly inflated, with rounded apex, or attenuated 
towards apex; penultimate clen1enls often much shorter; pigment brown 
parietal and intracellular, exuding out of material in ammonia, with dark 
brown granules, and can he incrusting in all clements except 1ermina1 ones. 
CLAMP CONNECTIONS absent. 
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l·m. 19.1.~1,caagaric"'jla"'m~i,rct<>ide, - A. llaoidiocarp; U. spores; C. ba,idia: 
D.chcik>cy,tidia;E.clcmcntsofpiku,cmwing(allfromccv3301) 

S.:~lt, bar lO mm (A); micros.:;opic fo:'~lurd 10 ~m 
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]·JG_ 20. le11co,w•riw,jlammrotitu;1oide, - A. lluidiocarp; ll. $pores; C. buidia, 
D.cheilocy,aidia;E. clcmcn110fpilcu;co"crin)l;(aUfrom37l5). 

ScalebarlOmm(A);microscopicleatu"'slOflnL 

I IA BJ TAT AND DISTRIBUTION - Solitary to gregarious in small groups, terrestrial 
and saprotrophic, in coastal mixed coniferous forests, with or without Sequoia 
.~emper11iren.~, in nnrthcrn California, Novcmhcr and early Dcccmhcr. 
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ADDITIONAL COLl.[CTIONS UlU.MJN[D - U.&A., Californ ia, Humboldt Co., Patrick6 
Point SP, 9 No,·cmbt,r 2004. E.C. \lcllinga 3247 (nrlTS GUl36l74); Marin Co .. Samud P. 
lliy lor Stal<! l'ark, 28 November 200], E.C. Vcllinga 2759 (nr[TS A Y2·13620); Mendocino 
County, [ackson State Demonstration Forest, 20 November 2001, E.C. \'dlinga 3301 
(nrlTS GUl36l75), 3304 (nrITS GQ258475) ~nd 3308 (nr[TS GQ258476); Van D,m,me 
SJ'. along Fem Ulnyon Trail. 18 ~o,·embcr 2007, E.C. Vclling11 37 15 (nrlTS GU136l72); 
San Ma1eo Co .. San Mateo County Memorial Park. 5 December 2008. F.A. s.tc,·ern et al 
(wlkclion,..:v3966)(nr1TSGU136176). 

COMMENTS - Le11coagr1rirns Jlammeotinctoides resembles L. ffommeotincta 
in the rapid staining reaction of pileus and stipe, bu1 it differs in the bigger 
an<l mor<.' robust basi<liucarps, lh<.' staining lamdla<.', an<l th<.' narrowly 
clavatc cheilocystidia. The lamcllae arc more remote from the stipe than 
in L. Jlmnmeoti11d<1. Wavy cylindrical cheilocystidia, so characteristk for 
L. flammeotincta, have never been observed in this species. 

It seems to be less common than L.flammeoti11cta s. str., no1 yet found outside 
the coastal for<.'sls, but its m.11 <lislribution and occurrrnc<.' arc unknown. 

The new species could he confused with / ,,:1 . erytliroplu1eus because or the 
staining lamcllae, but that species has a pseudocollarium to which the lamellae 
are attached and a trichodermal pileus covering structure. 

11. Lem:ougurirns pyrrl1opl1ue11s Vellinga, sp. nov. 
MYcoBAl<KMB;,;369 

A h11iola namm~'Olirxla ,lu:iloquidiis dflwztis ad laJ!.enifermihm wl irwx_11larihr,s 
dijf~rt. 

lloLOTYl'O~ - "U.S.,\ .. Californ ia, Humbokh County, near Orick. along Davidron~ 
Road, 10 No,·ember 2004, E.C. \'elling;i 3268 (UC)," (nrlTS GU l 36l99) 

fa'YM<.Jlo.;'= deriv'-.J frurn the Greek wur.Js ,ru pp<.>:; , 'n..J, nanw-rulour<ed, ~elluwish­
red: and ,r<:<io;;, 'dark"; chosen be<:au"" of the rt,a~lion oflhe ti .. ue. when expru.ed lo 

P1u;us 25-30 mm piano-convex with low umbo, dark red-hrown (2.5 YR 2.5/3) 
at umbo, around umbo with concentrical and towards margin more radially 
oriented tufts of fibrils, v-shaped, concolorous with umbo, on white background 
which easily discolours orange; margin irregularly fringed, exceeding lame Hae. 
L A MELLA E, L = around 50, 1 = 0, I or 3, moderately crowded, free and remote 
from stipe, ventricose, whitish with cr,tidiose edge glistening with some 
.:olourless drops; edge discolouring when touched to orange changing to dark 
brown-black. STIPE 50-70 x 2.5-3 mm, gradually widening downwards to 6 
mm wide base, pale pinkish at apex, below annulus with dark fibrils where 
touched. turning orange, then dark, when scratched, cystidiose-fibrillose above 
annulus, hollow. ANNULUS not very elahora1e, not a distinct cuff hut fonncl ­
shaped, with a broadened rim, pale on the inside, with dark upper rim, and 
some<larkfibrilsonoutside. 
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FJG.2 l. Uo,,"''J.:"'i<:"'i'>'''lwplu,.-,i, - A. Basid iO<Car p(holotypc,co lk,;.1ion e.:v3268);B.•1>0res; 
C. basidia, D. chc,locystid ui, E. p ilcu~ ro,·eringdcmcmj (all microscopic features from collection 

ecv3251). Sole bar 10 mm (A): microscopic features 10 ~m. 

DRIED SPECIMENS copper coloured, with coloured lamellae. 

B ASIDIOSPO RES 135,2,2] in side view 5.5-7.2 x 3.4-1.2 µm. av] x avw "' 6.1- 6.6 
x 3.8 µm, Q = 1.4- 2.0, avQ = 1.68- 1.75, oblong, with flallcned abaxial side, 
with rounded, non-amygdaliform apex, smooth and thick-walled, with guttulc, 
without germ pore, congophilous, dextrinoid, metachromatic in Cresyl blue. 
B AS JDIA 13- 18 x 6.0- 8.0 µm,1-spored. LAM ELLA ED(;E s lerik. C tt EILOCYST JDIA 

30- 68 x 9.0- 13 µm, irregularly lagcniform to utriform, some davate. some 
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narrowly lagcni(orm, with hmwn contcn1s and dark granules in ammonia. 
PLEUROCYSTIDIA absent. P11.F.US COVF.RJNG wilh repent lo upright brown­
walled hyphae with brown contents and some dark granules in ammonia, some 
with incrusting pigments; most typically 3 coloured elements in a row, with the 
terminal clement the biggest, and slightly differentiated, narrowing into acute 
apex, in most cases elements not widened at the septa; with lowest elements 
the narrowest or narrowing al base; terminal clements 115-285 x 12- 20 µm; 
penultimate clements up to 25 µm wide. CLAMP CONNECTIONS absent. 

HABITAT AND DISTRIBUTION - Solitary or in small )µ"OUps, tem:slr ial in coastal 
coniferous forests of northern California, under Pice,1 si1cl1e11sis, or in a mixed 
,:onifcr forest with Sequoia umperYirem, Picea 5jfc/1emis and "l!ug<1 lieteropl1yl/<1. 
So far only found in Humboldt County. November. 

ADDITIONAL COLUCTION EXAMINED - U.S.A.: C..l ifornia. liumbold1 Co.. Patri ck', 
Point St3te Park , 9 Noveinher 200-1, E.C Vellinga 325 1 (11rlTS C.Q2Sl'M73). 

COMMENTS - Le11co,1garims pyrrlwplrae115 belongs to the group of species that 
lo'1k \'Cry much like Ljlammeotincta. In particular, it resembles I.e11coagaricus 
sp. (collcctiun ccv3723), but differs in the hyphae uf !ht: pileus covering with 
non-inflated clements, resulting in smooth hyphac; La. pyrr/111/u;; also comes 
dose but has amygdaliform spores. All three have cheilocystidia that show a 
certain resemblance to Dr. Seuss creatures. Le11coagariws pyrrlroplweus stains 
l~s easily red when touched 1han l .. flmnmeori11 ctt1 and /,,-1.Jfomm eoti11ctoides; 
furthermore, the chcilocystidial shape alsu easily st:paralt:s it from both these 
species. Thus far, nrlTS sequences diffe rentiate these taxa more easily than 
morphological characters 

12. Lcucoagarirns pyrrlwlus Vcllinga. sp. n ov. F1m:1rn 22 
MrcoBANKMB115368 

ALcpi01a1lammeotinc1a ir,pilco_/il,ri!/istem,il,,,s,,pori,amygda/iformil,r,s,d,ci/,x;ystidii, 
davati,adlageniformil,,,,differt. 

Ho,.orvi•us - "U.S.A., Californi~. Mendocino County, Jackson Demonstration State 
rorest, 20 November 2001. E.C. Vellinga 3306 (UC)~ (nrlTS C.Q258474 ); 

ETYMOLOGY:pyrrln,/,.,i,deriv.,dfromlheGr.eekword,ruppo;."red,tlame-ootoured, 
ye llowish -red'. Some lini;uistic freedom has been applied to coin the diminu1i,·e. 
n·frrringto1h~small fobrils o nthe pileu,,urface incompari so n !otheolhersp<'Cie,i11 
!hecoinpJ.,x 

l'JLEUS 15-30 mm, piano-convex to applanate without distinct umbo, dark 
brown at centre, white around centre with very small dark brown cobwebby 
fibr ils and a dark margin from pressure (after bringing home), wi1h some dark 
r.i.dial streaks fro m touching, with glistenin!,I surface, immediately orange when 
scratched. LAMELLAE, L • around 30, J .. 0 or l, moderately crowded, free but 
not remote from stipe, vcntricose, cream with distinctly white cystidiose edge. 
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l'1a.22.Lm,oag,:,ri,;uspyrrl111fos - A.llasid1oa,rp,ll. spores:C.basidia:ll.chei locys1idia: 
E.~kmen1,ofpileusoowri11g(allfrom holo1ype.oolk><:1ionecv3306). 

S<akbarl0mm(A); micros.opic foa1uresl011m 
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STIPE 30-50 x 1.5-2.5 mm, cylindrical or slightly widened al hasc, whitish all 
over, bul dark where touched, hairy cystidiusc all over, hollow. ANNULUS small, 
with a small ascending cuff, and a small dark flaring part. SMELL indistinct. 

DRIED SPECIMENS with pink to <lark lamdlac. 

BASIDIOSPORES [20,2,2] in side-view 6.1 - 7.8 x 3.2- 4.4 µm, av] x avw = 

6.8- 6.9 x 3.7- 4.0 µm, Q = 1.6- 2.1, avQ = 1.7- 1.83, amygdaliform-oblong or 
oblong with rounded apex, in frontal view oblong-obovoid, smooth, thick­
walled, with one or more guttules, congophilous, dextrinoid, metachromatic 
in Crcsyl blue. llASJD!A 21 - 26 x 7.0-8.5 µm, 4-spored. LAMELLA EDGE sterile. 
C11EILOCYSTIDTA 43- 67 x 7.0- 14 µm, lageniform with long neck, some wi th 
subcapitate apex or with moni\iform neck, a few clavate, with green-brown 
contents and dark granules or concretions in ammonia. PLEUROCYSTIDIA 
absent. Ptt.EUS COVERlt.G a culis made up of dark reddish brown hyphac in 
bundles on top of a yt:llow-brown lower layer with thin hyphac, some of which 
have fin ely incrusting pigment. Hyphae of upper layer with long cylindrical 
to slightly differentiated terminal clements, 80- 250 x 9- 13 µm, with rounded, 
non attenuated tips, with parietal pigment. CLAM!' CONNECTIONS absent. 

I IA BJTAT AND DISTRIIIUTtON - Solitary, terrestrial in mixed coniferous forests 
with Sequoia scmpervirens, in coastal northern California, found twice near 
Mendocino, November. 

ADDITIONAL COI.LECTIOS ~XM>tlNW - U.S.A., California, Mendocino Co .• Van 

Damme SP, FernC~nyon, 18 Nowmber 2007. E.C. Vellinga 37l9(nr!TSG U13620l). 

COMMENTS - /,e11cOt1gMiws (>yrrlm!u s is close in general appearance to 
the other specks In thc L.Jfommcu/incto )µ"oUp, but it has finer Jibrils on 
pilcus, docs not strongly discolour when touched, and is the only species 
with amygdaliform spores. Jt also differs in the shape and size of the cystidia 
from both L. flammeoti11cta and La. fl11mmeo1i11e1oides but the shape of the 
cheilocystidia is similar to those found in /,a. (>yrrlw(>llaem. 

Ditfercnccs with the undcscribcd taxon , L,mco11g11riws sp. (collcction 
ccv3723), arc subtle, but again, the amygdaliform spores distinguish U1. 
pyrrlwlm, and nrJTS sequence data clearly separate them. More material is 
needed to assess the morphological diversity of and the distinctions among 
these taxa. 

13. Lc11coagariws sp. (collection ccv3i23) Frm;RF.ZJ 

P1LEUS 31 mm, wide-conical with umbo, deep dark brown and tomentose at 
umbo, around umbo with short, small dark radial fibrils on whitish background, 
not arrangr.-d into v-shaped squamules or cobwebby, but individually arrangr.-d; 
background whitish to dirty pale orange where touched. LAMHLL.AE, L = around 
45, 1 = 0 or 1, free, hut not rcmo1c from stipe, moderately spaced, not dis1ant, 



138 ..• \'cllinga 

nor crowded, subvcntricosc, whitish with pinkish sheen, wi1h wh ite cystidiose 
cJgc, .::hanging tu yellow when peslereJ. STJPll 75 x 3 mm, grndually widening 
downwards to 6 mm, cream coloured when fresh, when pi.::ked immediatelr 
orange-red, .::hanging to dirty and dark brown, hairy-tomentose, but in lower 
half with dark fibr ils, hollow. ANNULUS an ascending .:uff and a small flaring 
par t whi.:h is dark brown and distin.::tly hairy-tomentose at underside. Co NT EXT 

very lhin in pile us, white, red al centre from culling through Lhc umbo, in slipc 
concolorous with surfa.::e. S M ll LL like the sweet and rubber .::omponents of the 
smellofL.crist11to. 

Fm.23.IR1WJaJ1.arirn,,p.(collection~cv3723) - A. BasiJ iorn rp;B.,pon>• 
C.bilsidi a;D.d1eilocyi;tidia:E.clcmentsofpilcu$ro••cring. 

S.:~le bar 10 mm (A); microscopic fMures 10 ~m. 
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DRlRD SPECIMENS with red-copper tinges and pinkish lamdlac. 

BASIDIOS POII.ES [20,1,l] in side view 5.7- 7.1 x 3.4- 4.0 µm, av] x avw: 6.1 x 
3.7 µm, Q = 1.55- 1.85, avQ = l.66, ellipsoid to oblong with slightly stniightcr 
ada)[ial then aba)[ial side, with rounded apex, a frw~ubamygdaliforrn, in frontal 
view ellipsoid to oblong, with gullule, thi.:k-walled, smooth, without germ 
pore, congophilous, dextrinoid, metachromatic in cresyl blue. BASIDIA 19-21 
x 6.0- 7.5 µm, 4-spored LA M ELLA EDGE sterile. C!IEILOCYSTIDIA 20- 48 x 
9.0- 13 µm, variable, clavate, more or less lageniform to utriform and relatively 
long. with hmwn contcn1s and dark granules in ammonia. PI.EUII.OCYSTlDIA 

absent. Pi urns CO VERIN G around centre with repent red-brown-walled hyphae 
made up of 3-5 coloured elements; terminal elements slightly differentiated 
and inflated, longer than the penultimate cells, 100-250 x 15- 18 µm. CLA MP 

CONNEC"l"lUNS absent. 

[ I ABJTAT A ND DISTRIBUTION - Solitary, terrestrial, in mixed forest, with Picea 

sitc/1ensis, Pim,s muricat,1 D. Don, and Sequoia sempervirens, only found once, 
in Mendocin o County, November. 

CoLL~CTION EXAM INED - U.S./\ .. California, Mendocino Co .. Jug.handle State Natu ral 
Reserve. 19 No,·~mber 2007,E.C. \'eUingo 3723 (nrlTSGU L36200). 

COMMENTS - More material is needed to assess whether this is a species in 
its own right. ']his ..:ollection is closely related to L,i. pyrrlwplweus, with whi..:h 
it shares the copper colours of the dried specimens. The shape of the pileus 
covering clements differs slightly in L(/. pyrrlwpliaeus as the cells in that species 
du nol show inflations al Lhc septa. The di!Tcrences with the o ther taxa in the 
Lfl11mmeoti11ct11 group are subtle, and pertain to the shape of the spores and 
cheilocystidia, and colour changes of the basidiocarps. 

Key to the California species in the Leucoagoricus fLeucacoprinus dade that 
turn red on brui~ng 

l.l'ilcus covcringlilacorrupbcrrypinktolilac,fibrilloscor 
plushytomcntosca ll ovcr 

2.Pilcuslilactopink. fibrillosc:basidiocarpslcndcr; pileuscovcringwith 
rcpent hyphac;sporesamygdaliform.. . . . .L roseo/i~idti 
[notuncommonin California,descriplion inVcllinga(2007a)] 

2.Pikusraspbcrrypink;basidiocarpslurdy,wi lh pilcuswidlh c4uallo 
stipelcngth;pilcuscovcringwithuprightclemen\s;sporeswith 
roundedapex ...... . ... . ......... . ... . .. ....... . ........ L. decomta 
[ran,,o,1lyknownfro111afcwcoU.,.;tio,1>inCaliforniaanJOrcgon,frui1i11g 
~l•tis·dylatcintheseason:d<:scriptioninVeUinga(2007a)] 

l.Pilcuscovcringstartingoutvcrypale,..:hangingtodarkbrowntoblack, or 
predominantlywithdarkbrowntoblack,brown,greyorbrickrcd 
colours:backgrOLmdcanturndccpraspbcrrypinkwithagc 
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3. Basidiocarps staining brick red with ag.:: and with ammonia, but not turning 
grccnwithammonia;sporcswithdistinctapicalpapilla .. 
[notuncommonin California.cormnont'urthernorth.e.g. inWa,hington; 
descriptionin\'cllinga&Sundl>crg(2008)] 

3.Basidiocarps5taininggn:.:cnwithammnnia(in slrongly rcddcningspcdcs 
thi~reaction mighthcobscurcd);~orcswithoutapical papilla 

1. Sporeswithagcrmporc 

5. Pileus (70-)100-230 mm with brown squamulcs; spores with distinct 
gcrmpore;clcmcntsofpilcuscowringtapcringtowardsnarrowapcx; 
basidiocarps solitary or in small clusters ••..••...•••..• W. americm,us 
(occ1lsionaUy fruiting in the western s1utes of North ,\merica. on wood chips 
orprobablyonhiddcnrootsctc •. widci;prcadinNorth,\mericanandEuropc-. 
typc dCKriptionin\'clhnga(2000);dc:script ionofEuropeanmatcrialm lkid ( l99ll) . 
and\'ell inga(200l )] 

5. Pikus 13-50(-80) mm with small, dot-like dark brown squamules 
(starting out palcgrcy· brown);sporcswith indistinctgcrmpore; 
clcmcntsofpilcuscovcringwithbluntapcx; 
basidiocarpsinbigclusters .. . .•.. . ••..••...• . •..•• W.mdrogris 
(occ11sionaUyfruitinginthewcstcrn s1ates ofNorth ,\mcrica.onwoodehipsc tc .. 
widespread and known from cas1crn North Amerie1. l-lawaii. Europe and Asia, 
dcscriptionof Europeanmatcrialin lteid(l990). andVeUinga(2001)] 

1. Sporeswithoutag.::rmpore 

6.Pilcuscovcringmadcupofrcpcnlhyphac,wilhurwilhout 
difTercnlialedterminalclcmcnls ... . •... L.flammeolinctagroup(Slaxa) 

7.Chcilocystidia(atlcastsomc)cylindricalandwavy(bestsccn 
whcnlamcllacdg<·isscwrclysquashcd) , most cylindrical 
lu narruwlydavatc; larndla-.,nolstaining rc<lwh-.,n 
damaged.. 9.L. flmumeolir,d,.s.slr. 

7.Chcilncys1idianotwavyatall; 
lamellaeotienstainingrcd whcndamagcd 

8. Chcilocystidia davatc. narrowly davatc . • • . •• JO. l...a. jlmumcotincloidn 

8. Chcilocystidiavariablc, fro mdavatctoirrcgularlyutriform, 
orlagcniform 

9.Sporcsamygdaliform;pileuswithfinefibrils •...•••. 12.La.pyrrhulus 
9.Sporcswithroundcd,non-amrgdaliformapcx; 

pilcuswithv-shapcdsquamulcs 

IO.Pilcuscovcringdcrncnlsnol constridcd al s<1>ta 
............... 11.Lt..pyrrhop/,ncus 

lO.Pilcus covcringelcmcnlsslightlyinflaledand 
~·onstrkt-.,dalscpla •...•• 13. Leucongarkussp. (,ullc, l ionlxcv3723) 

6.Pikuscovcring trichodcrmalmade upofuprightclongalcd, 
rarclycystidioid,clcm~nts 
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12. Chcilocystidia davatewith terminal. often moniliform, 
cxcrcscence;basidiocarpsstarting outratherpalcand 
oikndevdopingpink-purplctingcs 

13. Basidiocarps medium to large (pilcus > 35 mm: 
slipe 60-125x5- l6mm,upto20mmatbasc):pilcuscovering 
made up of clonguted clements only ............. L L.fuligincsun5 

13. Basidiocarps small to medium (pilcus < 35 mm: 
stipe l3-40 xl.5-3 mm):pilcuscovering 
made up of cystidioid and davatc clements. . l a. gcorginac 
[known trom 1he state of Washington and from Eu rope; included in the 
analysi,ofnrJTS"'l'"'""'"ofFm. l;description ofl'.uropcanool lcction, 
i11Vell ing;i(2001 )] 

12.Chcilocystidialackinglonglcrminalcxcrcsccnce.davatc. 
narrowly davatc or broadly davate. fusiform to lagcniform. 
cylindrical.ornarrowlyutriform 

11.Lamcllaestainingwhendamaged 

15.Lamdlacatlachcdtoa collarium-likeslrudurc; 
chcilocystidiadavate. upto90 µmlong ...... 6.UJ.erythrophaeus 

15.Lamcllacnotatlachc<ltoacollarium-likcstructurc; 
chcilocystidia ifdavatc, shortcr 

16.Basidiocarps sturdy,llcshy(pilcus30-120mrn); 
pilcuswith pink-bn.>wntomcnlus,,;, cu"crins, 
changingtocvcnlydarkbrownwilhagc 2.W.cupresseus 

16. Basidiocarps medium to small (pilcus 30-60 mm); 
pilcuswarmrcd-brown orwithdarkccntrcandpatchcs 
on light background 

Ii. Pil ... us warm r"d-brown all ov~r; d1<:ilocy,;.t idia v-a ri~d. 
narrowlr d av-al<:, davalc, fusiform -ulrifonn lo dav-dic 
with tc rrnin,.Jcxcrcsccncc .. . ........ ..... .4.l.,,.he5pcri,,$ 

17.Pilcuswhilcwithvcryd,ukccnlrc ,.ndaradiatinspallcrn 
ofdark patchcsonanoff-whil<.°background; 
cheilocystidiacylindrkal ................. 7.W.pardalotus 

14.Lamdla<.°notstainingrcdwhendamag"d 
(allhoughlarndlacJg~mighldiscolour) 

18.l'ilcusdarkrcd-hrown,fibrilloscaroundccntn:; 
chcilncys1idia long (S0-75 µm long). nar rowlycla\'a1c 

8. Le11ocagaric11ssp.(collection ccv2484) 
l8. Pilc11srcd -brown, warrn rcd -brown, pl11sh-Jikcvclvc1y-to111cn1osc; 

chcilocystidia clavate, narrowlycla\'atc(np to55ftllllong) 

19. l-'ilcu~cm·cringwith lnngclcrncnt,; 
chcilocyslidiacla\'a\c. . . .. .. 3. IA.adelplricus 

19. Pikusco\'cringwithbundlcsofshortclcmcnt!'-; 
chcilocysl idianarrowly cla,·al e . . . .. 5. l a.dyscritus 
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Two,pe.:: ies(UCid"" bere11s,·ria11a. L. ro.ifl1w,s) andone varil'ty(L lapicida 
,.,.,. pmul,niua) n~w lO China ,.,,J "" unknown •poci~• of Ledtka ""' r~pon~d. Photos 
of thetltaUi are pre,ented . 

KeyworJs UCidcau><1e.i\s iJ.taxonomy 

Introduction 

'lhc genus Lecidea (Lecideaceae) was established by Acharius (1803). Jts 
originally extremely wide circumscription became reduced step by step. 
Zahlbruckner used Lecide11 in an extraordinary wide circumscription, 
accepting more than 1350 taxa in the rank of species. Subsequently, man)' 
obviously unnatural units have been excluded (e.g. /\delolecia, /\mygdaforia, 
Birl/om, CMbo,rea, Cl,mrouxi", Cl,mzadea, Me/1molecill, Miwrea, Miriq11idiw, 
Ncsolechia, Porpidid, Psi/olechfr1, l>som, Pyrrlwspom, Rimulriria, Scluim:rid , 
Tepliromela , Trnpelia, Trnpdiopsis, Tylot/1111/ia) . Lecidell s. str. bcrnmca mcdium­
;;i,;ed (about 100 spccics), almost exdusivdy saxicolou;; genus (Hnlcl 1995), 
based on the stru.: ture oft he as.:omata, cspc,ially the nature of the hamath e.:ial 
tissues, as.:us apical structures, and cxciplc (Purvis ct al. 1992, Hertel 1995). 
Hertel (1967, 1977, 1995) based his narrow concept of Lecidea s. str. on the type 
species, Lecideaf11scoatra (L.) Ach. l!owevcr, there arc still many taxa indudcd 
in Lecid1m lhal obviously Jo not belong in Lecidea s. sir. (Hertel 2004). 

Worldwide, l.ecidea s. lat. includes about 400 known taxa. In China, 3 1 
Lecide,i s. lat. species have been reported (Wei 1991; A bass & \Vu 1998; Apt root 
2002, 2003; Guo 2005). During our study of lichen flo ra of western China, one 
unknown species, two species, and a variety of Lecidell s. lat. new to China were 
fo und. 
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Materials and methods 

The specimens examined are preserved in SDNV (Lichen Section of Botanical 
llerbarium, Shandong Normal Vniversi1y) or IIMAS-L (Lichen Section, 
Herbarium oCMycology, Institute of Microbiology. Academia Sinica). 

Thalli were examined and measured under dissecting micro~copc (COIC 
XTL7045B2). Characteristics of the apothecia were investigated by microscope 
(OLYMPUS CX21). Photos of the thalli were taken under OLYJ\I PVS SZX.12 
with DP70. The chemical constituents were identified using thin layer 
chromatography(TLC) (Culberson 1972). 

The new records 

1. Lecidea berengeriana (A. Mas..,al.) Nyl., Not. Sallsk. buna l'L hon 
l'Orh.8:144(1866) 
• Riar,.,,-,, hen,11guia11a I\ . M~~ ... 1 .. Ric. Auton. Li~h. Crost.: 128 (1852) 

Thall us grayish to grccni~h-gray, vcrrucuse, surface du ll, csorediale; medulla [-. 
Apothccia sessile with a constricted base, 0.5- 1.2 mm wide, flat and margin ate 
when young but soon convex and immarginate, dark brown or blackish; exciplc 
and hypothecium dark reddish brown, but outer edge of exciplc colourless, 
giving the appearance of a thalline exciple; epithecium yellowish brown; 
hymcnium 55-75 µm high, hyalinc lo pale yellowish, !-,. blue, then tum red; 

hypothccium abO\'C dark reddish brown, below usually paler. Paraphyscs 1.5-3 
µm wide, becoming davate to capitatc and brown-walled at apiccs and to 61,1m 
wide, mostly simple. Asci PorpidfrHypc, 8-sporcd. Ascospores: hyaline, simple, 
fusiform-ellipsoid,7.5-12.5x3-5µm 

SPOT T[STS: thallus K- , C- , KC- , P-

SECONDARY METABOLITES: none 

SPF.CTMF.'ISP.XAMINF.D:ClllNA.(;ansu.Tll lugou,Na1ionaltore,;\park,on1nru,. alt.2800 

m, 19 Aug. 2007, [.G. Liu, 20072126 (SDNU); Q inghai, Qiliao country. Mt. Niuxiruhan, 
on moS<, alt . 3200 m, l l 11.ug. 2007. Z.S. Sun, LQ350(SDNU). 

COMMENTS - L. berc11geri111111 docs not belong to the genus Lecidea s. sir., but 
be.::ause its generic position is still unclear, it is retained in Lecidea. Jt is dose 
to L. liyp11orum and L smiguineoarra but distinguished by its tartareous thallus 
and much hroadcr, hrown -wallcd api.:cs of the paraphyscs. 

L bere,igai,11111 has been rcportcJ from circumpolar in borcal regions of the 
Northern Hemisphere (Hertel & Printzen 2004). New to China. 

2. Lecidea co11jl11errs (Weber) Ach., Meth. Lich.: 11 (]803) 

Thal\us well developed, whitish gray, irregularly rimose-areolate. Medulla 1-t 
blue. Apothecia black, 0.5- l.l mm wide, immersed to± sessile.arising between 
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Fm. 1 lhalli of Uddea •p<>de, examined in the present study .. ,. Leci,lea h.,rMgi>ri,ma, J.G Liu 
20072126 (SDNU). 11. /,,,,:;,J,.,, ronfl"""'· 2.T. 21,~o 20071834 (SDKUj. c . uc;,J,.,, i<,J,ici,fo ,·4r. 
pm1t/1eri""· X.Y. Wang 025318 (IJMAS-LJ. D.leddeasp.1, J.G Liu 20071 57 1- 1 (SD~U). 

the arcolcs; disc plane to slightly concave, epruinose, margin prominent; cxciple 
blackish at out edge, colourless within; epilhedum bla.;kish green, hymenium 
colourless, 50-60 µm high; hypothecium dark brown. J\sci Lecidea- typc, 8-
sporcd. A;;.:ospores: hyalinc, simple, ellipsoid, 8- 10 x 3.5- 5 µm. 

SPOT TJ:STS: K - , C - , KC- , P-

SECONDA!I.Y METABOLITES: conllucntic acid 
SPEC!MEN E X AMINED: CHINA. Qinghai. Xiangridt' country. Mt. T<Jotu,han, on rod,, 
alt.3080m. l5Aug.2007,2.T.2ha0,2007 l83-1(SD~U). 

COMMENTS - L. conj/rum is morphologically dost.' to L lapicid,1 and L 
ressellata, but L. co,rjluens has wider areolcs, brown to dark brown hypothedum 
and smaller ascospores than L lapicida, hcsidcs L lapicida producing stictic 
or norslict ic acid. L. t.:ssdkl/o h.i.s an almost colourless hypolhccium and a 
bi t smaller, blunter and more thick-walled ascospores. L. co1rjluws ha:, been 
reported from Eurasia, North Amcrka, and India (Uprcti ct al. 2006). New to 
China. 
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3. Lecidea lapicida var. pa11 t /1erina (I loffm.) Ach .. Kongl. \'densk. Ahd. Nya 
llandl.29:232(1ROII) 1'1<1. l c 

: /=i<le"/"'l"'Fli\r~ee,Schaer., l.ich. HekS11icil.3: 127(18211) 

Thal\us bluish -gr,iy with yellow shade, medium, irregulatdy cracked-arcolate, 
areolate plane; medulla I+ intensively violet-blue. H>'Pothallus ± distinct, black. 
Apothecia black, subimmersed to immersed to the thallus, not constricted at 
the base, or rarely somewhat constricted, 0.6- 1.5 mm wide; margin rather 
thick and entire; disc plane. Exciplc concolorous to the epithecium externally, 
colorless or pale brown internally; epilhedum blackish-green; hymcnium 
40- 60 µm high, I+ blue; subhymenium colorless; hypothecium with various 
heights, yellowish brown to blackish-brown. Paraphyses simple. Asci Ledd,m­
type, 8-spored. Ascospores: hyaline,simple, ellipsoid, 10- 14 x 5- 7 µm. 

SPOT TESTS: 'Jhallus KT yellow, then red, KCT yellow, C-, PT yellow, medulla 
K- , C- , KC- , P-

SECONDARY META BOLITES: norstictic acid 
SPer.,.,,.N ~XAMnrnn: CHINA. Sid..,an , Xiaojin countrr, Mt. R.ala11gshan. 0,1 rock, alr 
4JOO m, UI ,\ug. 1982, X.Y. Wa ng. 025318 (HMAS· L). 

COMMENTS - It is morphologically similar to L lapicida but differs in the 
predominanceofnorsticticacid. 

L lapicida \'a r. />m1tlierim1 has heen rcpor1ed from Asia (Hertel 1977, Inoue 
1982) Europe, and North America. !Ls southern hemisphere distribution is 
mapped by Hertel ( 1997). New to China. 

4.Lecideasp. I FIG. ID 

Thal\us crustose, whitish gray to gray, developed well, esorediate, irregularlr 
areolale. Areolcs contiguous, flat to slightly con\'CX, 0.2- 0.9 mm in diam; cortex, 
20-35 µm; medulla white, I+ deeply hlue. Hypothallus distinct, hlack-hluc. 

Apothecia bla..:k, sitting in between the areolcs, usually not overtopping the 
areoles, 0.5- 1.2 mm wide, singular or in sometimes large and dense groups 
(then outline of apothecia angular). Margin thin; disc flat to slightly convex, 
dull , weakly pruinose. Epihymenium grccn-black, 12.5- 20 µm; hymenium 
hyalinc, 50-62.5 µm high; suhhymenium hyali nc to light ydlow 30-70 µm 
thick; hypothecium pale brown. Paraphyses simple not branched. Asci Lecide1i­
type, clav.:ite, 40- 50 x 15- 18 µm, 8-spored. Ascospores hyaline, simple, wall 
thick, ellipsoid to broadly ellipsoid, 6.2- 1 U x 3.5- 5 µm. 

SPOT TJ:STS: cortex and medulla K- , C- , KC- , P-

SECOND,\~Y METABOLITES (chemotype C); conlluentic acid, unknown (Rf class 
5, blue-white in UV fluorescence after charring) 

SUBSTRATE:onwood. 
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HABITAT: in arid climate. 38.l°N, l00.22°F. 

SPECIME.'i EXAMINED: CHINA. Qingh ai . Qilian country. Mt. Niuximha11. Oil dud 
wood. alt. 3200 m, ll Aug. 2007,J.G. Liu. 20071571-l (SDNU) 

COMMENTS -Th is specie:5 is charactcr i7.cd hy its modcratcly thallus with a IT 

deeply blue medulla, its distind hypothallus, its pale brown hypothc.:ium, and 
its small, thick-walled ascospores. This species is very close to L. tessdlata but it 
has distinct blue-black hypothallus, an unknown secondary metabolite besides 
confluentic acid, and its cortex is a palisade plcctenchyma. Besides, this species 
grows on wood while/,. tes,;el/ata grows on rock. 
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Introduction 

Ai..ad Kashmir is a lloristically rich area from which only about 23 spcdes of 
rus1 fungi have hccn rcpor1cd (Ahmad ct al. 1997). In nrdcr tr, cxplnrc this 
floristically rich ar<.'a,<:xtcnsiv<:surV<.'ys W<:r<:..:arri<:Jou\. Durin~such surV<.'ys 
of the rust flora of Azad Kashmir, Pakistan, one member of Pteridophytes, 
Athyrium d,mtigerwn, was found infected with a new anamorphic rust fungus 
Milesi(l lrns!Jmirimw belonging to Pucci11ias1race(le. Another rust, Pucd11ia 
cornnaffl var. ltimal,m.<is, is 1he first memher of the Uredi1111le.< ever reported on 
Pipllllhtcrnmviaffium. 

Materials and methods 

1:reehand sections of infected tissue and spores were mounted in lactophenol 
and gently heated to boiling. ' lhe preparations were observed under a NIKON 
YS 100 microscope and photographed with a JSM59\0 scanning electron 
microscope. Drawings of spores and paraphyses were made using a Camera 
Ludda (Ernsl Leitz Wctzlar, Germany). Spore dimensions were taken using 
an ocular micrometer. At lca~t 25 spores were measured for each spore stage. 
'lhe rusted spe..:imens have been deposited in the herbarium of the llotanr 
Department, at the University of the Punjab, Lahore (LAH). 

•correspondingaulhor 
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Enumeration oftaxa 

Milcsia kasl1111iriana Afshan, S.H. Iqbal, Khalid & Nbzi, sp. nov. (Fies. A- D) 
MYcollAi<KMll;,6713 

Tdia igpota. Urcdinia a,nphigcm,. ,11b.,pidc-rmalia, flavido ,·cl armmtio j/avidae. 
Uredinio,pome, ovoideae, el/ip..<oideae ,·el pyriJ.,,-mae, di/11/e f//i\•ido vd a,,ra11tio· j/avidae, 
ll - 17><21 -371"n:,pori,germi11a1ioui,/ - 4,"e'luatori"lih,..,;membna11"0-9-21""'"'""'• 
parietekviv,:lcchinr,/ato;pedic,4/i,hy;,/i11i5,2 3><8 2'11•"'· 

Ho LonvE, O n Atl,yrium ,l~,lli)l~rum (O~rke) ~fohn, & lli r, Pakistan , Azad Jammu & 

Kashmir, Neelmn va lley, Muchal, at '.lOOO n, a.<J .. 03 Nm-.,n,her, 2006. NSA "i&i . (I.A ll 
Hcrbarium No. NSA 1020) 

ETYMOLOGY: :'-famed after the locality, A,.ad J~mmu & K~•hmir. 

l'F.I I A not observed. URF:DINU amphigenous, golden to yel low or yellowish 
orange, erumpent , powdery, .:overed by the epidermis or soon naked, scattered 
or ir regularly grouped, rounded, 0.06- 0.09 x 0.3- 0.1 mm. Un1:01N1osronEs 
ovoid to ellipsoid or nearly cylindrical to pyriform, light yellow to yellowish 
orange, sometimes with yellowish orange granules, 11 - 17 x 21 - 37 µm; germ 
pores l-4,equatorial, capilatc; wall 0.9-2 µm thick, smooth or finelycchinulatc; 
pcJkcl hyalinc, minulc, thin, 2-3 x 8-21 µm. PARA PHYS F.S absenl. 

l'm.A:Lucidadrawi ngofurediniospore5ofMi/e,iaka,/,,,.;,;a,,a~r- nov.(typc). 
Scalebar • J2 µm 

COMMENTS: The urcdinia of genera Hyalvpsora, Milt<">i11a and Urt1di11upsis 
(Puccini11stracem:) arc classified in the anamorph genus Milesia. Mi/esill 
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Fivs.B- D:Mile,foka,J,mfri,"~'• l'· ""''·(trpd 
(B).Cro.ssse<:tionofurc<linium comainingurcdini05porc, 

(Q. SEM photugraph uf ured in iusp<>ff> (D). A firwl y cd,it1L1la1ed ,irediniu,por~ 

kmhmiri,ma most probablr belongs to the genus Hy11/opsv r,1 because of the 
morphological characters of urcdiniospores and uredinia. 
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Urediniosporcs or Mile.<ia kt1.,/1miri1ma and Nyrdnp.•nra />nlyf>ndii 
(Pers.) Magnus 1901 resemble each ulher in urediniuspore shape and wall 
ornamentation, but H. polypodii has shorter urcdiniospores (17-27 µm) with 
3- Sscatteredgermpores. 

Urcdiniosporcs ofM. kashmiriana arc different from those of H. /111kodatensis 
Hirats. r. 1932 in size and shape; f-1. lwkodatensis has shorter urcdiniospores 
(20-27.Sµm). 

Uredinopsis intermedia Kamei 1932 differs in its larger (12- 30 x 18-32 µm). 
wedge-shaped or rhomboidal urcdiniospores. 

Urcdiniosporcs of M. kashmiritm11 also differ from the larger (15- 23 x 23- 12 
µm) spores or H dipl1.1zii Hirats. f. 1910. Moreover, the absence of paraphyses 
and the presence of smooth lo finely echinulale urediniospore;; distinguish 
M. kaslimiritma from H. dipU1zii, which has a few paraphyses and distinct])' 
verrucoseurediniosporcs. 

Milesia kashmiritma is similar to Uredi11opsis d11is e11e11sis Hirats. f. 1936 in a 
rew respects, but the presence of shorter urediniospores (21 - 37 µm vs. 21 - 43 
µm) with smooth lo lincly echinulale wall ornamentation and lhc absence of 
beaks differentiates it from U. d11i.mre11sis. 

Uredi11opsi$ komag,1t11kemis Hirats. f. 1943 has shorter (17- 32 µml 
urcdiniospores with smooth or few longitudinal lines of minute papillae on the 
spore walls that contrast with the smooth to finclyechinulate urcdiniospores in 
M.kashmirimrnhas. 

On the basis of the above-mentioned comparisons, the present species 
seems new to science but will be kept in the anamorph genus Milesia until the 
tclialstageisdiscovcrcd. 

P11ccinia coronata var. l1i111all:nsis Hardar, Trans. I.inn. Snc. London. 
Bot.,Scr. 2. 3:227 (18\ll) (FJGS.E- F) 

SPERMOGONIA and AECIA unknown. UR EDINIA amphigenous, brown , 
0.07- 0.09 x 0.1 - 0.3 mm. UnEDIN IOSPORES globose-subglobose or ovoid, 
13- 19 x 14- 21 llm; germ pores (2- ) 4- 8, scal\ered, obscure; wall 1.5- 2 1-1m 
thick, pale yelluw to nearly colur\css, echinulate; pcdiccl minute. deciduous. 
l'ARAPllYSfS daYalc, apo 12- 13 µm wide while 7- 9 µm thick below, up to 50 
µm long. 'If.LIA amphigcnous, long covered by the epidermis, or only tardily 
exposed, without par.:iphyscs, bl.:ickish brown, sori 0.06- 0.08 x 0.09- 0.2 mm. 
TELIOSl'ORES golden to brown, paler basally, 14 - 19 x 27- 47 (- 54) µm, wall up 
to 2 µm thick at sides while about 2- 5 µm thick apically excluding digitations. 
apex coronate with digi1ations, 4- 12 µm long; pcdiccl short, yellowish brown 
to brown,8-9 X 9- 15 µm . 

MAn•1AL H AMJNUJ: On Pipt,,//,en,m vic,,ri11m (Grigorj .) Ro,hev. ( : Orywp,is 
m i<:roc,irpa l'il g.) . "ilh ll.111 5tages. Pakistan, A,,aJ lammo & Kashmir, Ne-,lom ,·alley. 
Modial, at 31))) m n.sJ., 03 /l;"c,,m,ll<'r, 2006. NSA • \l07. (LAH H~rbariumNo. NSA 10·17). 
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F1c,.,.F.- f:JJ,1cid.adr<1w ing.,,,,fPwxiJ1focnm11ala\"<1r.l1ima/e,ui, 
(E).E<:hinulatedurediniospo,...,(F)Coronate!eliospore• 

Scal~bar :o !O~m 

CuMMHNTS: P11ccinfo coro,rn/11 v.ir. 11ve1111e W.P. Fraser & Ledingham 1933, 
I! coro,111/11 Corda 1837 var. coro11a/11, and P. coro1wta var. gibbe:ro~a (Lagerh.) 
/0rst. 1949 have previously been reported from Pakistan (Afshan ct al. 2008, 
Ahmad et al. 1997, Jqbale t al.2008). 

P11cc:i11ia corona fa var. liimale:nsis has been reported on different members of 
Po11ce11e from Europe to India, Japan and North and South America (Cummins 
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197 1). The vari ety is a new record for Pakistan, and Piptat/1erwn 1·icarium 
rcprcscnls a new husl fu r lhc Uredi11<1/e~. 
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Cadophora malorum and Cryptosporiopsis ericae 
isolated from medicinal plants of the Orchidaceae in China 
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At>stra(\ - Two Sp,!Cies in the ana morphic genera C..dopl,om and CryptoS/><}riop,i, 
~re newly recorded as endophyks from medicina l plants of the O,d,idam,c in Chioo. 
Ca,loplwra malor,.m "'" ' i1ola~d from a s~m o[ Bl~tilfo strililfl in Hubei Pnwin~. and 
Cryplo.'(><>riopm rncac from 11 roOI of Spinmtl,cs siu~mis in Tibet. 'lhese lire the first 
re.:ordsofthese fungifromplantsof the Ord,idaa,,,~ 

KeyworJs - endophytkfungi, taxonomy 

Introduction 

Orchids arc unique among plants in their modes of nutri tion (myco­
hetcrotrophy) involving direct and often obligate relationships with fun gi (Leake 
1994). lhus, fungi arc critical for an orch id's growth and development. Orchid 
mycorrhizas have been historically regarded as the third distinct structural 
lineage of mycorrhi1.as in addition to ccto-rclatcd and arbuscular mycorrhizas 
(Imhof 2009). 1-l.cccntly, non -mycorrhizal cndophytic fungi associated with 
orchids have been shown to serve as potential growth promoters and source of 
bioactivity substances (Guo & Wang 2001), implying fur1hcr application in the 
fiel<ls ufcultivatiunandnaluralmcdkinc. 

During a survey of endophytic fungi associated with traditional medicinal 
plants of /Jle,i/fo strir1/<1 ('lhunb.) 1-l.chb.f. and Spir111i1hes sinemis (Pers.) Ames 
(Orchidace/le) in China, Cadoplwra mt1lorr1m and Crypro5poriopsis ericae were 
isolated from plant tissues. '[hese are the first record~ of these anamorphic 
spcdcsfrumurd1iJs. 

Co< rc>1><>1l<li nJ!• ul l><>r.E-111a il:sxguo2006@ya houcout.cn 
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Materials and methods 

Eighty-eight strains of endophytic fungi were isolated from healthy orchid 
plants of Dletilla srrfrirr1, collected from Lichuan County, I lubci Province, and 
fifty-five strains from Spir(mt/Jes $ine11sis, collcclc<l from Linzhi County, Tibet. 
lhc isolation of endophytic fungi was performed hy the modified method 
described by Bayman cl al. (1997). In brief, roots and stems were surface­
sterilizcd in a sequence of 75%ethanol for 1 min, 2.5% NaClO for 5 min, 75% 
ethanol for l min, and then rinsed in sterile distilled water. ·ihe endophytic 
fungi were first identified morphologically from published descriptions and 
the identifications confirmed through sequence analyses. After the extraction 
of genomic DNA from pure fungal cultures, the ITS regions were amplified 
and ~equen.::ed . .Sequen.::es were compared with fungal ITS sequences in 
Gen Bank using BLAST searches. ·n1esc isolates are preserved as living cultures 
in the China General Microbiological Culture Colle.::tion Center, Institute of 
Mkrobiology, Chinese Academy of Sciences (CGMCC). 

Taxonomy 

Cadoplwra 111alor11m (Kidd & Beaumont) W. Garns, Srndics in Mycology 
15: 188, 2000 FIG. I A- B 

CoLONIF.S on PDA after 2 weeks in the dark at room temperature 2.0 cm diam, 
brown, usually with while margin. Mycclium superficial and immersed. Aerial 
mycclium bristly, composed of pale brown, smooth thick hyphae. Colony 
margin irregularly wavy. CoNJD!OSPO RES simple, straight or slight flexuous , 
hyalinc and smooth, monophialidic phialides, integrated and terminal or 
discrete, ampulli fo rm, lageniform with hyaline collarelles. CoNIDIA simple, 
straight, oblong, rounded at the ends, .:olorlcss, smooth, 2- 3 x 0.3-0.5 µm 
(Fr(i. li\-ln. 

SPECIMENS llXA MJN l!D: CHINA: 1-!UBEI PROVINCE, Lichuan Count y, in Bleri!la 
,tri~t~ (Ouhid~croe) ~lem. 10 Sept. 20CM. Zhi-X ia M~ng BJ· lO·l(CGMCCIOl 18) 

REMARKS: Cadoplwrn has been t reated as a synonym of Pll ialophom (Conant 
1937). Garns (2000) suggested us ing the generic name C.1dophom for 
Phi11/oplwm-like species with affinities to the Dermarea.::c11c in the Hcloriab. 
Harrington & McNew (2003) molecular analyses supported Garns' view 
that members of the grnus C(1duplwrn were anamorph~ of the Helo1i11/es and 
distinguished from the morphologi.::ally similar anamorphic genus P/1ialoplwrn 
in the Choetolhyriales. C11doplwm species differ from true Phhdophom species 
by pale to hyaline collarcttes on top of their phialides (Garns 2000). In fact, 
morphologicalidcntificationofth etwogenerawasdifficultbecauscpigmentation 
in these specie~ is often quite variable (Harrington & McNcw 2003), makiny it 
ne.::essary to combine morphol ogical and molecular observations to identify 
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Fm. I Cadoplwra malor1<m {A· ll) (CGMCC!O l 18) and Cryptospario{"i• uicM {(> !)) 

(CGMCCJOl 19) , how ing conid ia and phi a Lide,. Scale OOr • 2011m 

them. Morphology an<l ITS scqucm;c (FJ450054) of our sample arc i<lcnti.;al 
to C. malorum (100% similarity with GenBank sequence DQ404350 from 
Cadoplloni mr1lornm). 

The known Cadophora sped es appear to be pla.nt pathogens, root associates, 
or wood coloni1.ers (Harrington & i\.kNew 2003). Gidoplwm ma!orwn is 
a common spcdes in the genus that has been i<lentificJ as a plant pathogen 
(Frisul\o 2002). In our stud>•, C. malorum was isolated from a stem of healthy 
8/elilfo strh1t11. "[he exact relationship between C. mi:1/omm and the orchid host 
plant needs further study. 

Cryptosporiopsis ericae Sigler, Studies in Mycology 53: 57, 2005. F1G. l C- D 

COJ.ONlE.~ on PDA at room temperature after 21 d up to 8.0 cm diam, flat, (c it y, 
white to gray at the beginning and becoming grayish orange with age. Pale 
yellowish brown droplets occurred in the centre. Colony reverse gray orange 
when pigments produced. CoNJDTOSPORES phialides, formed in hemispherical 
sporodochial conidiomata. Hyphac of young conidiomata moniliform and 
hyal ine, older eonidiomata composed of yellowish or black brown hyphae. 
CoN!DIAL MASSES while initially, bewming to pale to go!Jen ye llow in age. 
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MACROCONIDlA cylindrical, slightly curved, rounded at the apex, nonscptate, 
smuulh, hyaline, becoming lo golden yellow and gutlulate in age, 18-23 x 
5.5-7.8 µm (F1G. I C-D). M1cRocoNIDIA nonseptate, hyaline, oblong, 10-12 x 

4-5.Sµm(notshown). 

SPSC:TM,.Ns mr~MIN~n: C]IIN"A: Tll\ET. in roo1.~pir~11r/1e..,si"e"si.< (Ord,id,w,,u) , Ang 
2007, Zhi-Xia Meng SC-b-2 (CGMCC lOJ 19) 

REMARKS: Cryptosporiopsis ericae was isolated and described from cricaccous 
plant roots from western North America (Sigler cl al. 2005). Characteristics 
of conidiomata and conidia of our specimen coincided with the original 
description. Moreover, the ITS sequence of Chinese material (GU945547) was 
99% identical to the C. cricae sequence (A Y853 I 67) in the Gen Bank database. 

Many Cryptosporiopsis species arc known from roots of woody plants, 
especially from cricaccous plants (Kowalski & Bartnik 1995, Verklcy ct al. 
2003). The Chinese record is the firs1 report of the species from herbaceous 
orchid plant ruot. 

Although some species of Cryptosporiopsis (e.g. C. mdicicola, a frequent 
colonizer of oak roots) may be host specific, the precise ecological roles in host 
roots remain unknown ( Kowalski & Bart ink 1995). Cryptosporiopsis ericae has 
been isolated from ericaccous mots, hut Berch et al. (2002) found no formation 
of mywrrhizal structun."S (hyphal wits) in re-synthesis experiments done wilh 
salal (Grwlt/1eria slw/1011) and C. ericae. Similarly, Wang ct al. (2007) indicated 
that C. ericae was endophytic but non-mycorrhizal and non-pathogenic for 
their inoculated host, Pop11lus tremu/oides Michx. 

In addition, cryptocandin (a unique lipopcptide antimycotic) has been 
described from Cryptuspuriupsis sp. that might be useful c\inicall)' for the 
trcatmentofavarictyofmycoscs(Fischcrctal.1984,Strohclctal.1999).Thc 
role of C. aic.w in the mcdi.:inal host plant needs to be studied to establish 
whether it is associated with pharmacodyno.mic effects. 
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Al>stra~l - 1he 1 lowai ian nucsh roon, R/~,.Jocollyl,ia laulal,a wa< <ele<:1'!<1 •• • ,no,ld 
toinvc,;tigatcpancmsofgcncnowbctwccngcographicaUyisolatcdfungalpopulations 
from erologicaUy and bioclimatically va ried sites. Its morphology (distinctive when 
ron1pared 1001her n,emhersofrhegenu,)and affinity forenclen,ic l!a waiian fore.,1 
suggested that it was endemic to Hawai i. However, spccuh,tion 1,s to its do~ut non 
Hawaiian relat i\'e and its ovcraU placement within the genu1 wa; Nl;cd on mostly 
arw,cdn1alevidence.Thepre..ent mnrphologiu1landgerw,tic re<e.m:hidenr ifie,awell -
5upportcd dadc compri~ing R. ia,Jal,a individu~ ls from 11cross the 1-lawaiian Mandi , 
reveals R. /js_,.itilis(dcscribcd inl()().1 from thcNcotropics) tobcrompeciflcwilh 
R. !,.w/,;;/w, and identi fies R. u"ak~"-'i., fm n, Tcus a, a 1'11latin si<le r l~m n. [)iffc renl 
p<>Miblc historical scenarios arc discussed regarding the migMion and establishment 
of R lai.la/,a ancestors between the Americas and Hawa ii . RIJOdo,wllyl,ia lig11itilis is 
•y1><>11ym i7.1.,J wi1h R.la,Jalw,a11d.\l,m,,,nimdavi[""i< transforrctl r11Rl,n,/,,ce,,//yhia 

K<'yworJs - lTS, l.SU,.<p«ie., range 

Introduction 

Rlwdocollybia lm1/alsa Desjardin et al. was described from thl'" J Jawaiian 
Islands in 1999. At tha t time, it was recognized as morphologically distinct 
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from other known Rlwdocolly/>ia species in having pale-orange to grayish­
or,mge, labyrinthine, wnslricted lamdlae (Desjardin cl al. 1999). lls spedfic 
epithet 'laulaha' is the Hawaiian word for 'common and widespread'. Indeed 
R. /1111/a/w's range extends from the northwesternmost coast of Kauai to the 
southeasternmost corner of the Big Island and is present on all major islands in 
between. It fruits prolifically from July through December with peak mushroom 
production in August and September. In an analysis of the phenology and 
abundance of se\'cral putative Hawaiian endemic mushrooms, R. !au/aha 
pro\'ed the most proli fi c mushroom producer of the taxa studied (J lcmmes 
& Desjardin 2002). \..Vhilc its range extends the entire length of the modern 
Hawaiian Islands, it is significantly restricted by habitat. The forest habitat to 
which Rlwduwllybit, lmda/w is limited (montane wet foresl, montane mesic 
fo rest, lowland mesic forest, and lowland alien forest) is highly fragmented on 
the Hawaiian Islands creating a spatially subdivided system with forest 'islands' 
distributed across oceanic islands. 

Rliodocollybia is a small genus with 35 species and subspecies described for 
the genus in online fungal dal.ibases (Farr ct al. 2005) and an additional six 
neotropical species recently described from Costa Rica and Panama (Mata ct al. 
2004). Phylogenetic analyses utilizing nudear large subunit (nLSU) and internal 
transcribed spacer (ITS) gene regions suggest that the genus Rhodocollybia is 
monophyletic and is most dosely related to members of the genus Lenti1111la 
(Wilson & Desjardin 2005). Members of the genus Rlwdocollybia arc broadly 
distributed throughout temperate regions of North ,\merica and Europe and 
montane regions of Central America. A single Rlwdocol/ybfo spe..:ies was 
described from Indonesia (Rlwdocollybi11 spiss11 (A. \.V. Wilson ct al.) A. W. 
Wilson & Desjardin; Wilson & Desjardin 2005), a single species from "lhailand 
(Marasmir1s clavipes l'il Rlwdocollybia clal'ipes), and a single Rlwdocollybia 
of uncertain specifi c identity has been reported from Sou1h Africa (van der 
Weslhuizi;n & Ei..:kcr 1994, as Collybid dislurla (l;r,) Qucl.). A \ax<..>n similar in 
appearance to Rhodocollybia b11tyrace11 (Bull.) Lennox is common in Australia 
(G.M. Mueller, pers . .::om.). A phylogeneti.:: re.::onstrudion using nLSU data 
placed Rlwdocollybia ltw/a/111 in the monophyletic clade containing other 
Rlwdocollyhit1 species from the New World (Wilson & Desjardin 2005). 

Supp<..>rt for tlie p<..>pulati<..>11s <..>f R. fou/11/111 \Jd<..>nging lo a singk spe..:ics 
endemic to the Hawaiian Islands was based solely on its morphological 
distinctiveness and its reliable association with endemic I lawaiian rain forest 
vegetation (Desjardin ct al. 1999). Understanding of the role of long distance 
spore dispersal in the maintenance of fungal species cohesion is in its infancy. 
Some evidence suggests that fungal spores arc seldom dispersed for distances 
greater than JOO meters indicating that despite rare long distance dispersal 
e\'ents, significant gene flow via spore dispersal even between islands within 
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Hawaii is (]Uite unlikely (Bergemann & Miller 2002, Rurnett 2003). Other 
evidence suggests Lhal a single fungal species can sustain appreciable gene 
flow across virtually global distributions (James ct al. 200 I, Petersen & Hughes 
2007), but the dispersal mechanisms in such cases remain unclear. 

The possibility exists that a putatively endemic Hawaiian taxon like 
R /au/ah" does not actually represent a single lineage but rather the descendmts 
of multiple independent introductions. Global phylogcography studies of the 
upside-down jellyfish genus Cassiopea using mitochondrial haplotype data 
suggest that two species of Cassiop,m within the I [awaiian Islands represent 
independent introductions during the last I 00 year;; - one from the lndo-Pacific, 
the other from the Red Sea/Atlantic. Genetic data indicate that the two species 
of O.miopet, currently o.:cupying the island of Oahu arc separated by 11- 40 
million years of reproductive isolation despite nearly identical morphology 
(Holland ct al.2004). 

The goal of the present study was to determine whether or not R. laufo/111 
represents several linl'ages with independent introductions to the I lawaiian 
Islands or a single lineage and single migration event to Hawaii. Additionally, 
we sought to identify a potential geographic source for the anccstor(s) of 
R. /111,lah.1 and to estimate the number of introductions if more than one. '[his 
type of search for a 'sister taxon' is difficult, especially for organisms such as 
fungi with largely unknown distributions. A recent estimation of worldwide 
macrofungal diversity calculated only 16-41% of macrofungi to be known to 
science and that endemism levels for macrofungi may be as high as 40- 72% 
(Mueller et al. 2007). Considering that there is an extreme pau..:ity of data 
regarding native species of macrofungi from most global regions outside 
of Europe and North America, it is safe to say that our knowkdge of fungal 
diversity and distribution is minimal. 

lnvestiga1ions of o1hcr 1axonomic groups have led to hypotheses on the 
progenitors of Hawaiian r .. Jialions: mt:mb<.'Ts of the pl.ml bug g,:nus S11ro1111 in 
Hawaii represent radiation of a single introduction from the 1\mericas (Asquith 
1995); the spectacular honeycrceper radiation appl'ars to be the sister group to a 
New World cardueline finch (Carpodacus mexicanus) whose common ancestor 
traveled to Hawaii roughly 3.5 million years ago (Tarr & Hcischcr 1995); and 
the wdl-known Hawaiian silvcrsword alliance mt:mbt:rs arc dt:sccndants of 
a single California tarweed migrant that moved to Hawaii probably about 5 
million years ago (Baldwin & Robichaux 1995). Nevertheless, the sister clade of 
many Hawaiian radiations remains unclear including that of the large Hawaiian 
Drosopl1ilid(lt radiation, whose common ancestor may ha\'C arrived in Hawaii 
bt:for,: formation of the oldest modern high island of Kauai (D<:salk 1995). 
Members of the spider genus Tetrag11at/u1 in Hawaii arc thought to represent 
at least two independent origins in l[awaii (Gillespie et al. 1994). INote: Some 
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TA[)J.E 1. R/w clrxollybi,ispccics andoutgrouptaxonindudcdinthc analysis 

of IT S sequence data. 
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portion oft he Hawaiian island chain has hcen above water for 29 million years, 
so with potential islarn.l hopping, there is a possibility of the oldest age being 
around29 my,not5my.] 

Material and methods 

Ekvcn Big lsland. two Maui. and four Kauai R. /au/aha spiximcns.. a singk Thai spc-cimen 
(Ma rnsmius clavipes • Rlwdocollybia c/avipes), and a singk Costa Rican collection of R.. 
/igniti/is J.L. Mata & Halling were scquen-ccd fo r the ITS locus using the fungal 5P<Xifi-c 
ITS primers ITSJ F and lTS4. "The following thermocycler PCR settings were used · 
91°C (l minute). 50°C (15 s«onds). 50 to 72°C ramp (l minute), 72"C (l minute). 
repeat 30 times. 72"C. (7 minutes) - (Vilgalys and Heste r, l 990). PCR products were 
run on anagarosc gclandexciscdbands were-ckanedusinggclasc. Cycle sequencing 
was conducted using Big Dye v. 3.1. ,\ 3730 ABI capillary sequencer was used for 
sequencing. Scquen-ces were aligned with twenty-one GcnBank sequences rcpr~-scnting 
ten Rhodocollybia species and a Gymrropus dryopl1i/11s (Bull.) Murrill outg roup sequence 
(T.,BLI! I). Alignment was -carried out using Clmta/ X /.83 (Thompwn cl al., 1994) 
software with further manual alignment using MacC/ade v. J. 7 (Maddiwn & Maddison 
[997). Phylogenetk reconstructions were performed usi ng P,\UP 4.0b/0 (Swofford 
2000) . A hetiristic par,imonr search and bootstrapping were conducted using a random 
stepwise addition with 1000 r<:plkatl'S. Of [011 tot al i:hanu.: t<:rs, 561 ambiguously 
aligned charac ters were exdud~xl from lhc analysis rt.'Sulling in a total of 105 pars imon)' 
infonnath·c chan.,; tc1-s. 

Additionally,ascparnledalasctcornprisingsixR.luululwsp<:cirnens(oneBig lslan<l, 
thr~'C Maui, an<l lwo Kauai), two R. li,:nili/is spcdm<:ns fro m P~nama and Costa Rica, 
a R. unilkm,is (Murrill) Halling sp,,cimcn from Texas, and fiv., GcnBank scqucnc .. , 

T.-1BLI! 2.R/m,l,x;o/lybi«sp<:d<:sinclu<le<l in thc analysisofLSUsc<1uencc<lata. 

R.bidyr,,.,.,,.var .... "'w"' 
R. bw/yr..,,.,,,..,., ..,.~., 

R. 4zwioh~ 

£1.lignitilL• 

R. ~g~ir.li, 
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ID O>JGI,. 

Gl.M460l4 C><rm,ny 

REll6705 

llighl>nJ,Ht 

AY207 t6J 

,\\'6J9HO 

• TF.:-IN : \Juiwr,ily <M Ten,,.,....,;5F5\I : ll•rr y D. Thier, llerh• num, Sarr FraIJci>ro 51,!t: \Jniwr>ity; 
NY : KowYorkBo1o.nicalGarJen;F = Fi<ldMu .. umofN,1ura!HiS1or)·.O,i,;;ogo,IL; 
UH • Oork funga.l Herbarium. Worche,tcr, MA; l)\l o l)uke Un ivenil}' fungal Herb>riwn 
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representing three additional R/wdocollybiaspccicswascrcated forthe28SLSU locus 
using the 28S fungal specific primers LROR and LR6 (TALJLI! 2) . PCR. sequencing. 
alignment,and analysis procedures were the same as fort he ITS. l he LSU internal primer 
LR3 was used in addition to the LROR and LR6 primers for scquencing. Of 835 total 
characters, 31 characters were parsimony infor mative. No positions in the alignment 
were ambiguous. Both data sets were also subjected to analysis using Bayesian methods 
(Ronquist&Huclscnbeck2003) toobtainst1pportstatislics.Tcnthousand1rees resulted 
from l,000,000gcncralions.Burninwasrcachcdat8500trccs 

62 llgnllll$N'~7~ 
ligniliisGU369959 
ll\iah.01J3699H-M 

la<Aa h.OIJ3699U-K 
la<A• h.01J3699.15-H 
t.<AahaGU3699-15-M 
~th.OIJ369947-H 
la<At h.01J3699.19-H 
t.<AahaGIJ3699.l9-H 
!t<At htG\1369950-K 
!t<At haGIJ3E9951 -H 

Frvi:n 1. 0nt'of52equa lly nrn,1 p;1r, imoniou, trt'esoflength 386basedon m,clear ribosomal ITS 
5e<1uencedata. Hoot, trap •upport ,·a lue, grealerlhan 60appearabo\,ebranches. llranche,with 
B~re,ianposteriorprobabi li tyval ue;grca1erthan95%indicatedasthickencdbranches.l,land 
i• indk•lt'd for "·wnt,·t'11 R. km/ul,~ culk, :liom; (H,,Big hlaud; M" Ma<Ji, K,,K,,,,~i) 
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Results 

Both the ITS and LSU phylogenies (F1Gs. l - 2) indicate tha1 R. lignitilis from 
Panama and Costa Rica is nested within R. fou/olw of I lawaii wi1h boo1strap 
support values of JOO an<l 99 respectively an<l greater than 95% Bay,:sian 
posterior probability support in each analris. Their closest relat ive included 
in this analysis is R. um1kw~i5 from Texas; however, the R. lau/,1/w clade is 
significantly diverged from other Rlwdocollybia species. lhe R. la11folw clade is 
within the Maculata subcla<lc (as distinguished from the Butyracca subdade in 
Mata ct al. 2004). Variability within the ITS region is not sufficient to discern 
patterns within the R. l1mla/U1 dadeacmss the Hawaiian Islands or even hctwecn 
Hawaiian in<livi<luals an<l the two collections from the neutropics. Murmmiu~ 
cl1wipes ofThailand nests dearly within the genus Rlwdocollybia and is formallr 
transferred herein to Rhodoco/lybia. 

Rlrodoco/lybia c/avipes (Corner) Desjardin & Kcirlc. comb. no,· 

BASIONVM: Marasmiw daviM• Corner. Bcih. NovJ Hcdwigia l J l: 42. 1996 

l'YPE: Bornro, Mt. Kinabalu. MesiLlu, 1700 m elev., RS.NB 8180A (E l) . 

AL>L>ITIUNAL MAT •JALXASJIN "' 11 ·1 ml, Ch"ang M . Prov' Kt', Du" lnlhar,oi, 
Nationa l J'ark , Hwy HXl9 al juoction with ro;id 1o Mae Chem, 28 June l()(IJ, D.t:. 

~jardin8/SJ(BBH, Sl'SU). 

Discussion 

It is perhaps not surprising that R lig11itilis appears to be conspecifi , with 
R. lmdalw based on these molecular analyses. Despite the significant oceani.; 
interruption in the species range, there arc striking morphological similarities 
between the two taxa. Detailed examination of the protologues for R. ligniti/is 
and R. lmdaha indicates that the macromorphologi cal and micromorphological 
fca1urcs r,fthc two arc ,onsisknt and ovcrlapping(cf. Desjardin ct aL, 1999 and 
Mata ,:t al., 2004). As tlu:rc arc rw lix,:J substitutions in the ITS uf R. lignilifo 
that would pcnnit reliable genetic differentiation between the two, it seems 
safe to dedarc them conspecific with the name R. /a11/ri/,a having priority. 
Unfortunate\}', the neotropical population of R. lrmlalw is currently known from 
only two specimens: TENN 56628 from Costa Rica and R.E.H. no. 7907 from 
Panama. It is Intriguing that a mushroom so common and so prolific in Hawaii 
has been collected on only two occasions in the neotropics, despite the fact 
that the specifa collecting lo.:alities in Costa Rica and Panama from which it 
is known have been intensive]>• sampled by mushroom biologists. Nonetheless, 
few mycologists focused on collecting Rlwdocollybi11 in 1hcse areas and manr 
of th,: Rhodowllybia J,:scribt:d from Custa Rica and Panama arc known from 
only a few specimens. 
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1-rma~ 2. Si ngle most per,imonious \rc,, of length 71 00.scd on nuclear ribm.omal LSU ""'lueoce 
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Knowledge of1his expanded range of R. laulalw into the ncotropics allows 
fo rspeculatiun about the biog<.'ogrnphic history of Hawaiian Rlwdoco/lyb/11. Th<.' 
closestpotentialrelative of/1./1111/a/w(its sistertaxonasrecoveredin thecurrent 
analyses, which admilledly represents limited sampling) is R. 111iake11sis. The 
specimen of R 1make11sis used in this analysis was found near Beaumont, Texas 
(latitude 30.11 °N), well within the North American subtropics. One cannot help 
but notice the connection between I lawaiian Rhodocollybia and 11.lwdocollybio 
in the Americas. The type collection from Unaka Springs, Tennessee, and 
the spe.::imen we used in the analyses from Beaumont, Texas, are within the 
American subtropics. "lhis would seem to be in line with many other Hawaiian 
taxa that also trace their ancestry to the New World (e.g. Baldwin & Robichaux 
1995). 

"! here are at least two strnightforward scenarios that would explain the 
species distributions observed here. If R. lardalw originated in Hawaii, perh;ips 
evolving from a New \.Vorld ancestor that migrated west, the Costa Rican and 
Panamanian populations would represent relatively recent reverse migrations 
back to the Americas. Jf such a scenario were true, it might explain the relative lack 
of abundance of R. hmfo/1a in the neotropics. Perhaps the oak forests of Central 
Amerka provide a less than ideal habitat for this specialized Hawaiian endemic. 
Conversely, if R. lm1fol,a originated in the New World and has only recently 
established in Hawaii, its rapid spread and colonization of Hawaiian endemic 
rain forests might reflect a case of'e cologica\ release' whereby constraints found 
in its na tive land arc r<.'m<.wcd and it is able lo expand its range and numbers 
with case. Unfortunately, \csting these conflict ing hypotheses is not pos.~ible 
unlt.o.ss a considerable number of R. /1111/ulrn individuals can be colleclcd from 
the neotropies. The latter sci:nario might appear more likely than the fo rmer 
in tha t il entails a single long distance migrJlion cvcnl. However, wi thout any 
way to assess 1he difficulty with which a mushroom species accomplishes such 
migrJtion, il is impossible to argue that one migration event is any more likely 
than 1wn events. Perhaps if apprnpriate gene1ic markers could he developed, a 
comparison of neutral and non-neutral markers or of synonymous and non­
synonymous substitutions in a protein-coding marker might provide evi dence 
in lhe Hawaiian R. /mdt1lrn populations of ac tive positive selection or relaxed 
sclectioncnnsistent with ecological release. 

Clearly this investigation requires additional neotropical specimens. Ideally, 
with sullicient individuals representing the neotropics, multiple genetic markers 
might be able to determine current patterns of gene flow between Hawaii and 
the Americas (if realized) and the geography of origin - is R. lm1folw Hawaiian 
or New World? 
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Jahnula morakotii sp. nov. and J, appendicufata 
from a peat swamp in Thailand 
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Al>straCI - During a long-kml study of wood coloniz.ation by fresh"'akr fungi in the 
Sirindh or n1>ca1,wampf<.>rcs1inlhcwuthuf'lhaila11<l. 1wui11lcrcsling]1<lmulusp<'Cics 

were encountered. Ja/1111,la appendiculata occurred commo,1Jy on ci)\ht specie, of 
timber, wh ile/. momkorii occurl'<'d only once. /alm11/a morakorii ditfors from all other 
)dmufo,pccic,inha,·inglhc,111allcstascospone,withbipular~cUularappmJagc,anJ 
lacking a ~heath . The morphology of/. morakotii is illustrated and compared with other 
specitsinthcgcnus. 

Kcrwords - A,comycota. colonir..ation of wood. systematics 

Introduction 

During a long-term colonization study by freshwater fungi, of wood submerged 
in the Sirindhorn peat swamp fo rest, Narathiwat, in the south ofThailand, two 
f11Jm11la speeics were found . After several years of wood exposure, Jalmula 
appendiculata and f. momkotii were encountered. Jalmula appendiculata was 
found several times on test blocks of seven timber species after two to three 
years of submergence, while/. momkotii, was found only once on one timber 
species after the wood had been 1:.xposcd for two years. 

All thirteen Jal11111la species that have been described occur in freshwater 
habitats and mostly from tropical regions (Hyde 1992, Hyde & Wong 1999, 
Pang ct al. 2002, l'inruan ct al. 2002, lfaja & Shearer 2006, l{aja ct al. 2009). 
"Thus far, J. ,1pp,mdiculata and/. momkotii arc known only from the Sirindhorn 
peal swamp forest in Thailand (Pinruan cl al. 2002 and this study) and may be 
restricted to this unique habitat (water pH 5.8- 6.2, with a river system running 
through this acidic peat bog) . /11!11111/a appendicul<1tt1 was first described on 
a natural submerged palm trunk (Pinruan ct al. 2002), while f. momkotii 
was collected on a single test block of Azadimcl1/t1 i11dica var. siamwsis. The 
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characteristic features of the new species include: globose to subglobose, always 
stalked, superficial ascomata, pscudoparaphysatc hamathccium, bitunicatc, 
fissitunicatc asci, and brown, uniscptatc ascosporcs with bipolar cellular 
.ippcndag<.'S. ·These tniits arc congruent with taxa in the Jolmu/oles, especially 
the genus Jalmula. However, this fungus could not be assigned to any species 
currently included in Jt1lmula and is therefo re described as new. 

Materials and methods 

Nine timber species (Aza,Uracht,i indirn var. siame,Jsis Valeton, Erythroplrl,mm 

teysmannii Crnib, lHefo/euca caj1 ,puli Powell , Slroret1 ob111st1 Wall., S. roxbmgli ii G. Don, 
S. siam,msis Miq., \\'riglrtia lome,11osa Roem. & Schult. , Xylia xylocarpa (Roxb.) '"'­
n,.,oh .. Zol/i.,gai" ,/,mg.,uier,5i.~ Pierre) wer<; i.1.1b1nerged in the Sirindhorn peal swamp 
forest in Narathiwat Provin.;cc. Thailand on 12 Mar,:;h 2001 in order to follow their 
,olonizationbyfn,shwatcrfungiovera 10-ycarpcriod. Twdvesctsoftcstblocks(l5 
x 2.5 x 2.5 .;cm', 5 blod::s per sd fo r ca.;ch timber spedcs). free of preservative, were 
threadcdonanylonropeandautodavcd 3t imcsbcforesubmngcnceinthcSirindhorn 
peat swamp forest in Narathiwat 

Ninesctsoftestblocks(oncofeachtimberspccies)wererccovercdatland6months, 
and 1.2and3yearsandreturnedtnthelaboratnryinackanpnlrtyrenefoambnx 
Test blu,ks were washed with stream w-.1lcr to remove sill and mud from lhc surfoce. 
Each set oftest blocks was separated and single blocks were placed in pre-sterilized 
plastic boxes with moist tis.sue papers layered on the bottom. Test blocks were incubated 
at 20"C in a cabinet with cool white fluorescent light. Test blocks were examined for 
sporulating fungi after one week, and I, 2 and 3 months following removal from the 
river.AsscssmentprocedureswereasdescribedbySivichaietal.(2002) 

Materialwasexaminedusingastereomicroscopeand fungiisolated andid.mtified. 
Preparation,; were mounted in lactophcnol -cotlon hluc. and scaled wi th polyvinyl 
alcohol. Single-ascosporc isolation, were made and grown on Corn Meal Agar (CMA, 
Diko?), As.;cosporcs were spread over the aga r surface with a flam c-stnilizcd inoculat ion 
loop dipped in 0.05% (wfv) Triton X-100. Plates were incubated at 20"C in a cabinet 
with .;cool, white fluores,;cnt light and examined with a mkroscope each day for signs 
ofgermination.Sixtoeightgcrminatcdascosporcs,vcrctransferrcdtoncwplatesand 
incubated in the same cabinet. Dried sped mens arc deposited in the BIOTEC Bangkok 
Herbarium(BBH#'2768t) 

Taxonomic description 

Jalm ula morakotii Sivichai & Boonyuen. sp, nov. 
MvcoilANK Mll 513321 

A.scomala 100- ISO 1•m diam.:/ro, globo,a ad ,ubglobosa. gregaria, ,uperficialia cum awl~ 
vd,e"'ilia. l',ei,,loparaphyse,septara,,, hyalinae l.5- 2µmlata,,a. 1501,mlo";:is.Asci 
/07.5- /20x9- 1J.5jlm,o.tospori. cyli,idrici,pedkel!ati,bit,mkati,fis,it,mic«ri, mmem 
uc11/«riel o1'm1loretu1ii.,,;1r11c1i.Asco,p,,ruel7.5- 20x 5-6.51lm,f11siformue?,bn,mo:ue, 
;:uttul«t"e uni,eri"t"" vd biseri,,t,,c, ""™'ft"t"'-', amstritct"e, reel&· ....,{,,/iq11,,r,/um 
,11r11ara~, d1rob11< rapp,,,rdicib,,s allularib,1< termi,ra/ib,,s /ongis !,y.,li,ris pra~,J;,a,. 
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Fms. l - l l . Jalu111/a,oorakDfii.(Holo1n,eSS2447). l. Superficialascomataontestblock[ar rowed). 
2. A><:omata wi1h long and >e ptale ,ta lk, . 3. Squash mount of a><:i and pseudopara physes . 
4 7. Cylindrical a>ei with ped icel,. 8 l l . Ascospores with bipolar appendages (arrowed). 

Me~s urebars for FIG . I " 2001101 . F1G. l : lOOpm. FIG. 3 "' 3011m. l'1Gs . 4- l 1 " 20pm. 

HoLOTYI'~: ThajJanJ. Narathiwat: Si rindh or n peat swamp forest on submerged 
wood kst block (A :::,11li,..c!,r" iurlica). JO March 2003 by Somsak Siv id,ai & Naltaw ut 

Boonvucn.BIOTECSS2447. 

ETYMOLOGY: "momkoti,~ in honor uf Professor Murakul Tan lkharo<cn. lhe past di.-.,clor 
of BIOTEC: ~at iona l Center for Genetic Engineering and Biol«hnology, who supports 
ourMycologylaboratoryinlhailand. 

Ascomata 100- 180 µm diam, globose to subglobose, superficial with septate 
stalk, 18- 30 µm wide, or sessile (PIGS. l-2). Peridial wall of large, thin-walled 
cells. Pseudoparaphyses septate, hyaline, 1.5-2 µm wide, up to 150 µm in length 
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(FIG. 3). Asci 107.5- 120 x 9- 1 l.5 µm (mean • 116 x 11 µm, n • SO), 8-sporcd, 
.:ylindrical, pcdi.:cllatc, bitunicatc, fissituni.:atc, with a shallow ocular .:hambcr 
and faint ring (l:1Gs. 3-7). Ascospores 17.5-20 x 5-6.5 µm (mean=l9 x 6 
µm, n = SO), fusiform, brown, multi-guttulali:, uniseriate or biseriate, slightly 
.:onstricted at the septa, straight to curved with cellular bipolar hyalinc apical 
appendages. 

HABITAT: Saprobic on submerged wood test block (Azadirad1ta i11dica) in peat 
swamp forest . 

GEOGRAPlllCAL DlSTRlllUTION: "Jhailand. 

COMMENTS: fa/mu/a morakotii was collected only once on an Awdirad1ta i11dica 
test blo.:k, and it .:an be considered a rare fungus. fa/11111/a morakotii differs 
from all Ja/11111/a species in having the smallest ascospores among all described 
species (17.5- 20 x 5- 6.5 f!m). Species mosl similar in ascospore size to 
}. mornkotii arc J. bipileata Raja & Shearer (25-30 x 9- 10 µm) and J. australiemis 
K.D. Hyde (19- 30 x 6- 8 µm), however, they lack the bipolar appendages of 
J. morakotii (Raja & Shearer 2006). Ja/11111/a appendiculata is the only other 
species with bipolar appendages but the ascospores of this species arc longer 
and wider (45- 52.5 x 22.5- 27.5 µm) than those of J. mornkotii (17.5- 20 x 
5-6.5 rim). In addition, as,ospon.-s of}. appendiculat11 have a thick sheath that 
is absent in J. morakorii (Pinruan ct al. 2002). 

Jalm ula appendiculata Pinruan. K.D. llydc & E.B.G. Jonc5. Sydowia 
54(2):243. 2002 flGS. ]2 - ]9 

MvcoBANKMB375055 

Ascomata 280- 350 µm in diam, pale brown, globose to subglobose, semi­
immersed, becoming erumpent, but with the base remaining immersed, or 
superficial with stalk attached to the base (F1G. 12), stalk up to 2 mm long and 
65 µm wiJc, brown (FrG. 13). Pscudoparaphyscs scptalc, l1yalinc, 2- 3 µm wide 
and up to 500 µm long, filamentous, septate, unbranching (PIG. 14). 

As.:i 320-450 x 38-45 µm (mean: 400 x 42 µm, n: 50) (Fies. 14 - 16), 
8-spored, cylindrical to cylindric-clavate, pedicellate, bitunicate, fissitunicate 
(F1G. 16). with a shallow ocular chamber and faint ring (FIGS. 15- 16). 
Aso:osporcs 45-52.5 x 22.5-27.5 !-J m (mean= 49 x 25 µm, n = 100). cl lipsoid­
fusiform, apices pointed, brown, guttulatc, uniseptatc, uniscriatc or biscriate, 
slightly constricted at the septa, wall mi nu tel>· verru.:ose, ascospore surrounded 
by a thick mucilaginous sheath, ends with a small subapical hood-like rim, and 
a long, appendage arising from both api.:es, up to 150 µm long and 5 µm diam. 
(FIGS. 17- 19). 

HABITAT: Fresln,~<1tcr. Saprohic on submerged wood (Azadimc/1ta i11dica var. 
siamensis, Erytllroplrleum teysmamrii, Mela/eurn rnjup111i, Slwrea obt11sa, 
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• • 
17 

FJGs . 12 19. /a!1111,fo ap~,u/~i,/ara. 12. Superticial ascoma with stalk on test bkxk. 13. Squash 
mounlofaoascomawithalongseptatestalk. 14.Squashmountofasciand pseudoparaphy_~. 
lS- l6.Cylindric-da\'atc 11sci.l 7- l9.Ascosporcswithbipolarappcndaj!;CSandathicknmcilaj!;inous 
sh~ath 

Measurebar>forFm.12 - 500µm.l"m.l3 - IOOµm.F!G.l4 - 50 µm.FrGs. l5- l8 - 40µm. 
F1G. !9 ,, 20µm. 



480 ... Sivichai&Boonyuen 

S. roxburghii, Wrightid tomc11toS11, Xylia xylornrp11, Zo/li11gcria do11g1111icnsis) in 
a peat swamp forest. 

CEOGRi\PHICi\L DJSTRlllUTION: Thailand. 
S1•ECIMENS EXAMIN ED: ·1hailand. Nara1hiwai: Sirindhorn peat swamp forc~I oo 

submerged test blocks(M. cuj,,pultl. BtOTECSS2414: BIOTECSS241S; ( \¥. lumer,tu.,,,) . 
BlOTEC SS2129: (X. xyic,ci,rpa). BlOTEC SS2438; (A. i11dica). BIOTEC SS2418; (S. 

ob1t1<a), BlOTECSS2466;22 February 2003, Somsak Sivichai & Nattowut Boonyuen: (£ 
tq,mmmi,l. BIOTEC SS2900; (X. .,,yloc..r/1ul, BIOTEC SS2903; (M. wjupur,). BlOTEC 

SS2906; (,\. i,uiica). BIOTEC SS29ll: BIOTEC SS2915: (Z. doi,.1:,uaicmis), BIOTEC 

SS2922; (£ roxh,:mll,itl, BIOTEC SS2924; (S. obt"'a). BIOTEC SS2934; 30 January 2004. 
SomsakSivichai&NattawutBoonyuen. 

COMMENTS: ~forphological features off. 11ppwdic11irlt11 from our study agree 
with the type collection reported by Pinruan ct al. (2002). Ascospore size in 
this study agrees with the range that was reported for the type specimen, as 
did measurements for the ascomata and asci. All major characters also agreed 
with the holotypc specimen. Pinruan ct al. (2002) noted that the frequency of 
occurrence of J. 11ppwdicukita was l .7% and regarded this species as a common 
fungus. In this study, seven of the nine timber species were coloni1.ed by 
f. t1ppemliwlutti but tbt' fungus did not occur on E. teysmmmii and S. sir1me11sis. 
J11Jm11fo 11ppe11dirnlat11 is known only from one site and therefore may be well 
adapted to the a,idi, waters of the peat swamp forest. Moreover, it has not been 
collected on natural submerged wood and test blocks at other test sites (e.g. 
Khao Yai National Park, Doi Inthano National Park, Kacng Krachan National 
Park, and Khao Sok National Park, 1l1ailan<l, in lhe pasl eight years. 
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and a new variety of rust fungi from Fairy Meadows, 

Northern Pakistan 

N . S. AFSHAN '", A. N. KHALID',$. H. ]QBAL', A. R. NIAZl' & A. SULTAN' 

·puk,mtiicyn,.,i/.wm 
'Gm/re for Undergraduate studfrs, U11iv.:,~ily of tire Purijab 

Quaitl-e,-Azom Campus, Lal,ore, 54590, Pakistan 

' Depllrtmimt of Botany, Univ.:rsityoftl,t Punjab 
Qiiait/-e-Az,m, Campus, Lal,ol"i.', s,1590, Pakisllm 

Abstract - Pua:itJia a11apl,alidi, -virgma,; on Auaphali, virgau. is de.suibed a, • new 
specie,fromPakistan.Previousre<:ordsofrustsongcnusAt1ap/111/isha,~bcenspec,cs 
of Miyagia, Pllllk"f'.<Ma, and Um.~yu.<; thi, i~ the fim P,,a,i>,ia .<pccii:s rc,:;ord~~l on 
thisho,;tgcnu1.A newvariclyl'/u:lic1otricl,i,·a r.p,,kist1mica is<lcscribc<lbas,:J onits 
l'<!Semblaoce lo P. l,~liclolri<l,i; howewr, ii d iflC,rs in si,e ~nd numb<>r of gc,rm pores of 

urt'<.liniuspon:sandapicallhid.:ness ofldiuspord. 

Keyword, - Miyagia, ~ang.a l'arb.11, l'lrnkopwra a,uipl,alidi,-ad,rata~, Pucciuiales, rust 
mycobiot.a 

Introduction 

'Th is paper is a continuation of our pub]i.:ations describing the rust fungi of 
Pakistan. The taxa presented and described in this paper were collected from 
Fairy Meadows, Northern Pakistan. Out of all rust fungi previously recorded 
from Pakistan, 68 species of rust fungi have been reported from northern 
areas of Pakistan with only 12 taxa from Fairy Meadows, including one 
species each of t\ecidir1m, Chry.;omyx11, Cro1111rtium, l/y11lopsor,1, Melampsom, 
.ind P11cci11foslrum .ind six species of P11cci11fo (Afshan el .ii. 2009, Iqbal ct al. 
2009). 

Numerous new records and new species can still be expected as a result of 
ongoing fieldwork in these areas of Pakistan because of the high divers ity of 
vascular plants i.e. 3000 species (Iqbal et al. 2009). During recent rust surveys in 
northern are.1s of Pakistan, one specimen was determ ined lo be new lo science, 
i.e., P11cci11ia mwplwlidis-\lirgaMe on A,wplwlis virg(1t11. Puccinia helictotricl1i 

• Corre,pondiJ1gauthor 
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var. pllkist1micll on He/ictotrid,011 Firescem is also being proposed as new to 
science. "Jhe present paper contributes to the knowledge of the rust mycobiota 
offoiry Meadows, Northern Pakistan. 

Materials and methods 

Specimens were rnllectcJ from 1:airy MeaJows, l\1kislan. Fn:ehanJ se.:tions of 
infected t issues and spores were mounted in lactophenol and gently heated to 
boiling. The preparations were observed under a NIKON YS 100 microscope 
and photographed with JSM59l0 Scanning Electron Microscope. for SEM, 
dried plant material was hand-sectioned wi th a ramr blade and mounted on 
SF.M stubs. 1hcsamplcs wcrccoatcJ with gold in aspulter-coalerand examined 
with a JSM59!0 Scanning Electron Microscope. Spores and paraphyses were 
drawn using a Camera Lucida (Ernst Lei tz Wetzlar, Germany). Spores were 
measured with an ocular micrometer. At least 25 spores were measured for 
each spore state. The specimens were deposited in the Herbarium of the Botany 
Department, University of the Punjab, [.ahorc ([.AH). 

Enumeration of tax a 

Puccinia anai,lwli1fo-virgatae Khalid. Afsh3n & S.H. Iqbal, sr . nov. 
Mn:0BANK MB51&120 

Aeciruportle ovoi,b,e, obovoid1NU vd dlip,oideae, l1y<>li11a~ vd dil«te jlavi,lae, demiur 

vem,co"'e w/ comtJatae, 19- 22 >< 21- l .9/im. Cd/11/i, p,nidii irwg"laribt1s. 47-05 >< 20-29 
I'"'· 1,yuliui, wl Jj/uufoavirli,. u,.,Jiuia iuf><li;i,,,. wba.,·ialifalio,um, 0.7- 2.0 ~ ·1- 7 mm, 
a11rcobro,1mea. Un,di11irupor;,e gk>bo.ae ve/ rnbglobosa~, 17 21 x 20 28J1m; f><lri.:te 

l. 5- 211rn£roHo,«l,im,la10,pallidejlavidc,w/,li/111ebrwmro;pori<g,,rma1io";'5-o, 
di,pmi,;patupl,ysjh11,dav<lti,,l,y,,liui,,.,/ Ji/u1~fo, vidi,,5- 7><55- 72 Jm1;p,:dicc/1;5 ,j- 8 
xJO 2511m.'Jl,liaatro, 0.9 2x2 7rnm."le/irupo1'iielul/11/ares,r,aro1mice/!11/or<'s.ao,1?0 
hmm1~,ae wl m,tauro·hnw11~ae, oblmisa~. j, .. iforrn«5. tl!ipwidet,e wl /a,,. ellipsoid""e, 
20-24(- 26) x 50-64(- 70) µm; apicaliter ca,ta,u,o -bru1111eM, l>asalit~r palli,!.u, apiu 

obtu,o,coniww:lobliqueco11iw,5- l0/•mcra'50,p,,rietel.5 -2/1mcra.<51>,levi, pedicelli, 
f>"t'<i.<thirih11s,hy,,li11i< veldi1111e hrrm11ds,8- 13x32- 5{)/'"' 

lfoLOTY PE: On A11,apl,ali, vir:,:_ata "Thomson c;; C.B. Clarke (A,t<·rac•v<e). [ , II , Ill , 
Paki,1an , Northern A,...a,, hiry Meadows , 3036 m a.,J .. 12 Aug 2007. NSA ~ GOJ (LAH 

- NSA I004l 

ETVMOLOGV: :-:a med after the host plant Anaplw!i, vi,g,at;, 

SPERMOGONIA not found. AECIA on stems, orange, 0.1 -0.2 x 0.2- 0.3 mm, 
cupulate. AECIOSPORES ovoid to obovoid or ellipsoid, hyalinc to pale yellow, 
finely verrucosc to coronate, 19- 22 x 21 - 29 µm. Peridial cells irregular to 
fusiform in shape, moderately rugosc, 47-65 x 20-29 µm, hyalinc to pale 
yellow. UR EDI NIA on leaves and stems, aha,;ial, 0.7- 2 x 4- 7 mm,gul<lcn hrown. 
UREDIN1osroRES globosc to subglobose, 17- 24 x 20- 28 µm; wall 1.5-2 µm 
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~IGS. A l): Pr,ccirria mwphalidi, vi>gatae (type) {A) SEM pho!ogrJph ot pcridial cells and 
a~cio.~pores. (B) An aeciosporc showing 1·crrucosc Wdll omamentacion. (C) F..:hinulace 
ured iniospores.(L>)SEMphotographofsmoo!hwalledteliospores. 

thick, pak yellow lo pak brown, sparsely cchinulate;germ pores 5- 6, scattered; 
paraphyses davatc, hyaline to pale yellow, 5-7 x 55- 72 µm; pedicel fragile, 4- 8 
x 10- 25 µm. TEUA on stems, black,0.9- 2 x 2- 7 mm. T11uosroRES mostl}· two­
cdkd, few one-cclkd, golden brown to chestnut brown, oblong to fusiform 
or ellipsoid to broadly ellipsoid, 20-24(- 26) x 50- 64(-70) µm; apex chestnut 
brown, paler basally, apex mostly rounded but sometimes .:onical or obliquely 
conical, 5- 10 µm thick; wall J.5- 2 µm thick,smooth; pcdiccl persistent, hyalinc 
to palcbrown,8- 13 x 32- 50 µm. 

COMMENTS: Previously, Pl111kopsora m111plwlidis-adnatae Khalid & S.H. Iqbal 
was reported on Anapholis 11d1111ra DC. from Pakistan (Khalid & Iqbal l 996b) . 

Other rust fungi reported on Anaplwlis spp. include Miyagia anaplwlidis 
M.iyabc on A. awtifoli,1, A. aur.:opimctata, A . brevifolia, A. hmzcockii, 
A.m11rgoiri/11ct'asubsp.rmgw,1ior,A.marg11ritace,1suhsp.j11po11iw,A.m11rg11ril11Cl'II 
subsp. yedoensis, A. morrisonico/a, A. sinica, A. subdemrrens, A. yedoensis, and 
A. uylm1ica from Japan, China, Sri Lanka, and Taiwan; Miya~ia macrosporn 
Hinits. f. on A. a11reop,mctat11, A co11torr11, A. morriso11icola, A. 11<:pale11sis, and 
A. xylorhiw from China, Nepal, and Taiwan; Phakopsora artemisfoe l·lirats. on 
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Fms. E- 11: Puai,aia a,o,.p/rn/idis·vi,i,:"ra~ (E). Aeciospores showing germ pores 

(F) . Peridialcellsolthcaecidia(G).Urediniosporesshowinggermpores(!-1).Teliospores 
Scalcharfor F &C. : 1011m, F: 51,m, H : l5 pm 

A. m11rgarit11cw, and A. shziw from China and Nepal; Plwkopsom composit11rum 
T. Miyake on A. siniw from China; Plwkopsom eleplumtopi Hirats. on A. 
si11iu1 fmrn China; Vmmyce.< amo,nm.< Syd & P. Syd on A. alpiwfo, A. lmsmi, 

A. co11tortt1, and A. margarit11cet1 from China, Japan and Nepal; and Uromyces 
langtrmgensis Durrieu on A. nepalensis from Nepal (Sawada 1943, Ito 1950, 
Hiratsuka 1969, Hiratsuka 1973, Tai 1979, Azbukina 1984, Durrieu 1987, Guo 
1989, Ono ct al. 1990, Hiratsuka & Chen 1991, Hiratsuka et al. 1992, Zhuang 
1993, Zhuang & Wei 1991\, Gjacrum 1995, Khalid & Iqbal 1996a,h, Cao et al. 
2000, Zhuang 2005). 

Puccinia mwplwlidis-virgatae is characterized by the absence of pcridia in 
uredinia and telia and up to 6 scattered germ pores in urediniospores. Another 
characteristic feature is the presence of thickened, rounded, or .::onical apiccs of 
thcteliosporeswith persistent pedicels. 

Species in the genus Miyogi" h:.ivc pcridi:.ile urcdini.i .ind teli:.i while the 
absence of peridial urcdinia and telia is characteristic of the genus P11cd11i11 
(Cummins & Hiratsuka 2003). ·fhe urcdinia and telia of Miy11gi11 1m11pl10/idis 
are peridiatc with a pcridium of laterally adherent, palisade-like paraphyscs. 
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Moreover, accia of Miy(lgi(1 arc erumpcnt and uredinioid with aeciospores 
borne singly on pediccls. 'J he aecia of/! mwp/111/idis-virgalae arc of the aecidium 
type with a peridium. Miyagia 1maplwlidis is somewhat wmparabk to the 
P. mwplw/idis-virgatoe in the size .ind wall ornamental ion oft he urediniospores 
and teliospores. P11cci11fr1 mwplwlidis-virgatae with urediniospores hal'ing 
5-6 scattered germ pores differs from M. mia/i/w/idis with 2 equatorial germ 
pores. 

Pucci11i,1 illtaplia/idiM,frgatoe differs from P. horti-kinte11bo$d1i Berndt & 
F:. Uhlmann reported on Ndichrysum sp. by the si1.c and shape of lcliospores. 
P. a11apl111/idis-1,irgt1Me has larger (20-26 x 50-64 (-70) f!ID vs. 17- 23 x 40-55 
f!m) tcliosporcs with th icker (5- 10 flln vs. 0.5- 1.5 f!m) apiccs than in P. lwrti­
kirstenboschi. 

P 1111ap/111lidis-virg(lf(le is similar to P mbindume11fima Berndt reported on 
Ne/icltry.111m dtry.1oplwrnm hy the shape and apical thickness of tcliosporcs. 
However, aeciospores are smaller (19-22 x 21 - 29 f!ID vs. 25-30 x 27-33 flm) 
and tcliosporcs arc wider (20- 26 µm vs. 16- 22.5 µm) with a persistent pcdicel. 
P. a11apl111/idis-virgatae has smaller aeciospores (19-22 x 21-29 flm vs. 23-31 
x 29-41 µml and urediniosporcs (17-24 x 20-28 µm vs. 24.5-29.5 x 28-34.5 
f-1111) than in P. conmrediata Berndt reported on Helicltr~mn petiolarum D. Don. 
Moreover,/! a11r1plwlidis-\lirgt1tt1e larks pcridia in urrdinia while P, corn11rediafil 
possesses slightly tapering, orange-yellow pcridium in urcdinia. 

Puccinia liclictotric/1i var. pakistanica Afshan & Khalid, vu r. nov. FIGS. [-J 
MvcoBANKMB518o21 

Spermogot1iae1<1eci.,ig,IQ/.,_Urediniaamphige11a,s"hepidenmi!ia.Urediniosporr,eglob<,we 
velrnbt.lohooac,QVQid,acvcld/ip,oid,-.,c,!9- 25x23-29(- 32)1"'';f"'riete/ - / .Sµmcnmo, 

f"'llidebro1J1JMveibr,m,w1,l!'Chi1Jr,/mo;pori,germiualio11i,2 - 4,""'/'"''oru,libr,swl 

,upra·aequaloria/il,us. Tdia r,mp/1ige1111. ,ubepidumalia. atra. Tdiospora.: 1- J·cellu/are;, 
oh/011,i:ae vcl daw,tae, H - 21 x (36- N4- 56 /""• pariete lni, 1.5- 2 !"" cra.ssa, ad apicem 

4- 71Hncr=o,•i1m11mome11vcl11tro·brwmro,basalit.-rpallidae;11pi.etnw,atovclobtusr,; 
J,.,./ice/lisl,y,.lirruvddil,.iebruuu~i,;,5- 8x II - HI"" 

HoLOTYl'E: On Neli.totrichorr virescms 1Ne<:\ ex S!eud.) Henrard (l'oac,me), JJ + JlJ 
stages. Paki11an. Nor lht'rn Ar<,as, Fai ry Meadows, 3036 m a.s.l .. 12 Aug 2007. KSA I 69. 
(LAH - NSA 1075). 

ETYMOlOGY:1'°amedaf1erthecoon1ry.Pak.is1an 

SvERMOGONlA and AECIA unknown. UREUJNIA amphigenous, sub1:pidermal, 
yellowish brown to golden brown, 0.09- 0.1 x 0.1 - 2.0 mm. UREDINIOSPORES 
globose to subglobose or ovoid to ellipsoid, l 9- 25 x 23- 29(- 32) µm; wall 
l -1.5 µm thick, pale brown to cinnamon brown, cchinulatc; germ pores 
2- 4, equatorial to supracquatorial. pediccl hyaline, 1-6 µm wide and up to 16 
f-1111 long. Thi.IA amphigenous, covered by epidermis. dark brown to blackish 
brown, loculatc with paraphyses, 0.09- 0.5 x 0.2- 0.8 mm. lELIOSPORES 1- 3-
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Frc:s. 1- J: Puc.dnia l,eliclntricl,i ,·~r. paki,ta .. ic.a 
(l)Echinulateurediniosporc,;.(J)Tdi05poruScalebar - lOµm. 

celled, oblong to davate, septa usually horizontal, but sometimes oblique in 
three-celled spores, 14- 21 x {36- )14- 56 µm (mean 17 x 44 µm);wall 1.5-2 µm 
thick, cinnamon brown to golden brown hut paler ba~ally, smooth;apc,i: mostly 
truncate, sometimes rounded, 1- 7 µm thick; germ pores obscure; pcdicel 
hyaline to pale brown, 5-8 x l 1-14 µm. 
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COMMENTS: P11cci11i11 helicrotricl1i var. p11kist1111ie11 is characterized by the 
presence of 1- 3-cclled teliosporcs with sometimes oblique septa in three-celled 
spores. The presence of 2- 4 equatorial germ pores in urediniospores and the 
.ibsence of urcdinial paraphyses also rm1ke it different from o1hcr P11cci11i11 
species reported on hosts in the same tribe. 

Pucci11ill helictotric/1i var. p11kist1miw closely resembles P. helictotrichi J0rst. 
by the shape and wall ornamentation of urediniospores and size of tcliospores. 
These varieties can be separated by the size of urediniospores. /~ hdictotricl1i 
var. p11kiMa11iw !ms snrnllt:r urcJin iusporcs (19- 25 x 23- 29 (-32) µm vs. 
18- 26 x 24- 48 µm) than P. lielictotriclli. Another characteristic difference is 
the presence of l-3-celled teliospores with thicker apices (4 - 7 µm vs. 2- 4 µm) 
and 2-4 equatorial germ pores of urediniospores in the I~ helictolrichi var. 
p<1ki:it1111iw than in P. helictotrichi that possesses l - 2 celled teliospores with 
6- 12scattered,ohscuregerm pores. 

Pucci11i11 helictotric/1i var. pakistanica is similar to P. bmc/1ypodii var. 
pooe-11emow/is (G.H. Otth) Cummins & H.C. Greene in the shape, wall 
ornamentation, and size of urediniospores. These species differ in the size 
of teliospores, which are smaller in /~ lidictotriclii var. pokist,miw (14- 21 x 
(36- ) 44 - 56 µm vs. 12- 27 x 30- 80 µm). l11e presence of 1- 3-celleJ tcliospores, 
sometimes with a vutical septum in three-celled tcliospores and absence of 
uredinial paraphyscs in /~ helictotrichi var. pakistm1ie11 make it different from 
P. bmcl1ypodii V'Jr. poae-nemoralis. 

On the basis of close resemblance with /! /ielictotric/1i, this species is described 
as a new variety of P. hdicrotrid1i i.e./~ hdicrotrid1i var. p11kisr,mica. 
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ELSEC. VELLINGA ' 

/tookrc,·ie,.·s@mywt,,;,;Q/l.com 
1161 Keeler Aven11e, Berkeley CA !J./708· 1323, U.S.A. 

I NTRODUCTION 

This installment of BooK REVIEWS AND NOTICES focuses on two different 
topics, ascomycetcs in different parts of the world, and mushroom guide books 
from North America. A checklist of the non-lichcnizcd species occurring in 
Sweden (free to download from the author's web site) and several books on 
taxonomically or ecologically defined lichen groups are treated in the first part, 
followed by the review of field oriented guides. The present selection of guides 
covers the southeast, the northwest, the northern plains in between, the oak 
associated my.:ollora of the eastern U.S.A., and the genus Laclarius. The books 
arc as different in layout, user friendliness, and approach as their subjects. 
Guides are 1he ideal medium to famifoirize <1maleur mrcologists with the huge 
changes that have recently taken place in the classification of fungi. But the 
main purposes arc to pro\'idc accurate names and especially to introduce non­
mycologists to the diversity and beauty of this fascinating group of organisms. 

A list of recently published books to be included in future reviews is given 
at the end. 

AsCOMYCETES 

The non-lichcnized Ascom rcetcs of Sweden. Hy O.E. Eriksson. 2009. 
Department offaologyand En\'ironmcntal S<eicn<ec, Umdi Univc~ity, SE-901 87, Umd, 

Sweden. <ove.eriksson@cmg.umu.r.c>. l'p. 461. maps 1. ISRN 978-91 -7264-989-2. l'rice 

not indicated; fl"<'c for download at <http://wwwS.umu.sc/mrconct/asco/asco_pdfs./ 

indcxPDF.html> 

' Books for consideration for coverage, in this column should be mailed to the Book Review Editor 
at 1hc ~ddrcss ~oo,·c. AU uns,gncd entries are b)' the Book Rc,·icw Editor. 
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While the non -lichcnizcd pyrcnomycetes and the \ichcnized fungi known from 
Sweden have been summarized in relatively recent checklists (Eriksson 1992, 
Santcsson ct al. 2004), no overall listing of the phylum has been appeared since 
that of Fries (1849), something Nannfckl1 (1936) commented was a "deplorable 
state" over 70 years ago. This new checklist remedies this situation, covering 
all non-lichcnized aswmycetes except lichenicolous genera (unless they also 
include non-lichcnicolous species; others being covered in Santcsson ct al. 
2004) and yeasts. It enumerates 2692 species placed in 772 gemra and dispersed 
through 159 familics.1he genera arc, thankfully, .i111rclltcd alplrnbctically, hul 
a synopsis by subphylum, class, order, and family is provided at the start. By 
each generic name, the family placement is indicated, and there is also a letter 
to indicate the type of spore-bearing structure (e.g. ~o» for discomycctcs). for 
each species, information is included in the categories of synonyms, citations 
in the works of Fries, references to literature, exsicca1c ci1a1ions, hos1 or 
habitat, distribution (by provinces, or for new records with specimen details), 
anamorph, and notes. No new scientific names arc introduced in the work. 

The notes section often includes important and new information or 
corrections relating to bibliography, nomenclature, or taxonomy - for instance 
the retention of Triclwtltyrina as distinct from Lichenopeltella, as r alpe$fris 
has sctac with a furrow not seen in Liche11opeltella species. Detailed notes arc 
provided on l 12 ~Excluded species» (pp. 297-306), some of which will require 
more work lo resolve conclusively. The bihliography is rnosl impressive at 53 
pages and will be an immediate source of elusive references for workers on these 
fungi. The work ends with a massive 99-page epithet-index to both accepted 
names and synonyms. One thing that is missing here, however, and which 
was an especially useful feature of Eriksson's earlier pyrrnomycete checklist, 
is a listing of species by their host organisms; that would add enormous r.1luc 
to any future edition, but at least Eriksson (1992) can be consulted for such 
information on the pyrenocarpous representatives. 1 would also have included 
the dates of publication of at least all the accepted names, as in the British 
checklist (Cannon ct al. 1985), but appreciate that would have involved much 
additional work and that this can now be obtained at no cost from the Index 
Fimgummwcbsitcifrcguircd. 

The work has, characteristically, been meticulously prepared and involved 
much scouring of not only publications but ~lso hcrb~ria. But lhal dues not 
mean that there arc no slips, as is always inevitable in such a fact-packed work. 
I will not make any enumeration here, but as it concerns a subheading I do point 
out that it should be "Subphylum" not ''Subclass» before l'ezizomycotina on p. 7. 
Additionally, author citations of species names arc gi\'cn for infraspccific taxa 
othn than those including 1he type, which is contrary to the practice in the 
CODE (e.g. the "Lib." should have been omitted in "Acrosperm11m grmni1111m 
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Lib. var. decip iem (Pass.) 0.E. Erikss.~ on p. 21). Corrections and updates arc 
already being reported on the web pages devoted to the project (<http://W\vw8. 
umu.sc/my..::onct/as..::o/indexASCO.html>). 

Today, fungi with no known sexual structures can be placed by molecular 
phylogenetic methods within the ascomycctc system based on the sexual 
stages. 'This means that in the future such phylum-based checklists should 
logically include the hordes of fungi known only in the mitosporic state. This 
would involve a major expansion of ascomycctc checklists in the future, and 
here Eriksson has, as a matter of policy, included only taxa represented by 
the tcleomorph in Sweden - with the ex.:eption of members of Erysiplwles 
~where we can expect that the tclcomorph will be fo und" (p. 4). The names of 
.inamorphs for species found forming lelcomorphs in the country arc, however, 
provided as noted above. 

Although this !isl may seem enormous in comparison with lhc checklists 
fo r non-lichcnizcd ascomycetes in many other countries, it constitutes a huge 
stride towards the elusive goal of a full national inventory. It is now the key 
reference work for anyone concerned with non-lichenized ascomycctes in 
Sweden , and all ascomycologists and conservationists should be indebted to 
Ove for 1he herculean dforl he has pul in bringing this t<1sk 1o publication. 

Cannon PF, Hawbwnrth [)] ., ~crwood-Pikc MA. 19S5. lhe Rritish A,mmy,;:o1i11a, an 
annotatedchc.:klist.Slough:CommonwcalthAgricultural Bure11ux 

Eribsoi1 OE. 1992. The non ·licheni7.cd Pyrcnom)·cctcs of Sweden. Lund: SBT·fdrlagd. 

Fries EM. 1849. Summa Vcgctubilium Xundinuviac. Vol. 2. Stockholm: A. Bonnier 

Sanntddt JA. 1936. Conttibutiolls to the m~collora ol Sweden 3. Some ra1t or interesting 
inopercula1edi,comrccre,.SvcnskllornniskTidskri ft30,285-306. 

Sante,son R. Mobt,rg R. Nor<lin A, T<>nsbcrg T, \'ltikaincn 0. 2004. Lichcn·forming and 
lichenicoloui fungi offonn<»<:andia. Uppsala: MuS<!um ofEvolution, Upp.ala Uni,·crsity. 

0AVIU L l·I AW KS\\'011.TII 

l)e/mrlmmmlo de Riofogfo Vegdul l/, l'uwltud ,Ii., T.,;,rnwciu 

Uniwrsidad Complurenu de Madrid. l'lm:a RamOn y C11j11/, 280,IO Madrid. Sp11in 

Lichens. By Ji. Thiis & M. Schultz. 2009. Spcktrum Akadcmischcr Verlag, 

Ticrgartcnstra(k l 7, 69121 l kiddbcrg, Germany.<scsc-books@springcr.com>. Pp. 209, 
plates 6, figs 171. SiiPw-<tsi;crllun von Milldcuropa. Vol. 21. Fungi. Part I. ISBN 978-3-

8274-1594-3. Prke: €64.95,CHF94.50 

'This series, eventually comprising 24 volumes, some with several separately 
hound p<1rls, <1ims to cowr lhc frc~bwalcr "!lorn" of Ccntr~l Europe. It is 
a classic reference work for algologists, with 19 of the volumes dealing with 
different algal and cyanobactcrial groups. It is pleasing to sec lichens included 
in this prestigious work, and especially as they appear as the first part in the 
volume on "Fungi". The book aims to be a tool for the identification of all 
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freshwater lichens occurring in Central Europe, and the introduction notes 
the categories of aquatic (able to survive under water for more than a year), 
amphibian (occurring in splash zones), riparian (living close to, but never in, 
waler), \Ind terrestrial (with a low tolcr.ince of submersion). Ecologic.ii factors 
affecting occurrences are outlined, including pH, nutrients, and sediments, but 
somewhat surprisingly nothing on zonation patterns or the use of lichens in 
assessments of river capacities. Following a clearly presented glossary, there is a 
~General key" which, in addition to the genera treated, includes 23 lichens that 
arcnot - n<>lablyin the genera Catilltiri;i, 1 . .-cmrorn, and Pl1~ciu.1l1emain body 
of the work, however, comprises "keys to species and species profiles". Thirty­
six genera are treated alphabetically, pyrcnocarpous ones predominating, with 
'Jhdidium and Vermcaria as the most speciosc genera with 18 and 24 species 
respectively. The latest generic concepts are employed, with, for example, the 
acceptance of NyJmp,maaria and Sporodic1yo11. 

Each generic account cites the pertinent literature followed by sometimes 
extensive discussion on status or circumscription, followed by a key to the 
lrealed species. As in the "General key", species nol accorded sepl!rate entries 
are sometimes included in these keys. For each species there is information 
on synonyms, a description, notes on ecology and distribution, and most 
importantly notes on separations from other similar species. In a few instances 
~s.L" is used to embrace groups of closely allied and difficult to separate species 
(e.g. Vr:rrnrnri11 mrlfJ,;1K11a s.L). Aulhor citations uf scicn1ific nanK'S .ire given 
with the yc-.1r of publications throughout, whether accepted names or synonyms 
- an increasing practice that merits general adoption. ·niere arc schematic 
diagrams of sections of vertical sections of perithccia in some genera and fine 
half-tone macro-photographs showing the habit of the species as they would be 
seen In the field with a hand lens. ·n1e half-tones are supplemented by six colour 
plates at the end of the book - more use of colour should be considered for 
any future edition. The collection details of all figured specimens arc included, 
together with an indication of the hcrbarium in which they arc preserved -
something too often missing in illustrated guides. 

The book is authoritative, comprehcnsi\'c, pocket-sized, strongly bound, 
and entirely in English. Also, while focussed on central Europe, it must be 
pointed out that many of the taxa have wide distributions in ivlcditcrranean, 
western, an<l northern Europe in parlicular, as wdl ;is other continents. This 
work consequently has the potential to generate a renewed interest in the so­
often neglected freshwater lichens not only by lichenologists, but further by 
ecologists freshw;iter biologists, and geographers internationally. 

De/,r.rtumen/o,/i,/liolr,gfo v~gdu/1/, Fuwltm/,/efr,rnwciu 

Uniwrsid111/ Complut,mu de Mad,-id, /'lww P.amOn y Caja/, 280,IO M<1drid, Spuin 
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Ta.wnomical Revision of the Caloplaca saxicola group (Tcloscl1istaccac, 
lichen -forming fungi). Hy E. Caya. 2009. J. Crnmcr in dcr Gcbrllder 
Bomtnu.:g,:r Vcrlagsbud1handlung. Johannc~tra&, JA. 70176 Slullgart. German)"· 
<mail@schweizcrbart.de>. Pp. 191, plates 36 (5 c:oL). figs 2. Biblio1hcca Lichenologica 

No. lOl. lSBN978-3-443-58080-3. Price:€73.00. 

'n1is has been a taxonomically confusing group, with great uncertainly over 
the application of names, and so this worldwide revision was much needed. 
The group comprises saxicolous species that are lobate-effigurate and have 
ellipsoid ascosporcs with a median septum at least 3 µm thick. "Jhc "group" 
is restricted to a smaller core to exclude Ca!oplaca cirrochroa, C. marina, 
C. microtlwllim1, C. .,wJmltiris, C. ver-rw:;u/if,mi, elc. The characters employed 
in the differentiation of the taxa are described in detail, with in-depth accounts 
of thallus features and tissue types, as well as of cxcipk types, paraphyses, 
ascosporcs, and conidia. Jn the C. rnxicola group itself, eleven species and 
five subspecies arc recognized, and a further ten species considered as closely 
related are also treated in detail (incl. C. ,wnmti<1, C.Jlave.<ceus, C. 1fo1/li11coki, 
and sorediate species). Por each species information is provided on synonyms, 
types, in some cases a transcription of the original diagnosis, illustrations, 
distribution, ecology, specimens examined, and there arc particularly full 
descriptions and discussions (under "Remarks~). ·The microscopic features of 
each accepted species arc shown in one or more full-pages of line drawings, 
.ind macroscopic appearances oClhc thalli arc illuslr.itcd in a series of coloured 
plates. The colour is especially valuable here, as the nuances or oranges and 
yellows can aid species recognition in these lichens. Something I did miss was 
any photomicrographs of sections to show the different tissue structures of the 
cortices and the excipk types to help relate the necessarily somewhat schematic 
line drawing,s lo what is actm1lly seen in the microscope. ·n1e revision is bl!sed 
entirely on morphological and anatomical features, to some extent supported by 
principal component analyses, and no molecular data in support of the re\'ised 
taxonomy arc presented. 'I his carefully executed work will need to be taken 
into account in re-assessing which taxa are actually present and which names 
lrn\'c h1.>cn wron!!,ly used, in rrntiorrnl and regional checklists. For example, 
C. tm10ldii ofU K authors is C. amoldii subsp. oblitemtti, and C. saxicola includes 
C. murorum; the name C. saxicola is to be proposed for conservation. This may 
not be the last word on the group, especially as more material from Asia and the 
Southern Hemisphere becomes a\'ailabk and the concepts merit challenging by 
molecular phylogeneti.:: approaches, but it represents a major step forward. 

D,\\'ID L I-I AW KSWORTII 

D<!parlmm.mlo J.,. Bio/ogfo V<'g<'tal fl, Faw/tad de fwmaci11 
Universidad Complutmse de Madrid, Pfow RamOn y Caja/, E-280,IO M<1drid, Sp11in 
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Revision of the corticolous Opcgraplia species from the Palaeotropics. 
By D. Ertz. 2009. /. Cramer in der Gebriider Borntmeger Verlagsbuchhandlung, 
Johanncsslnilk JA. 70176 S(ullgart. Germany.<mail@sd1wciarbarl.de>. Pp. 176, figs 

124. BibliothccaLkhcnologkaNo.102.ISBN978-3-443-58081-0. Pricc:€73.00 

A major obstacle to getting to grips with crustose lichens in tropical countries 
has been the lack of authoritative revisions. Reassessments arc needed of the 
thousands of names introduced in the nineteenth century,often published with 
the briefest of diagnoses and no illustrations. Good progress to that end has 
been made with graphids, thclotremes, and some pyrenocarpous groups, and 
here Opegraplw species on trees or wood arc tackled. But this work docs not 
only deal with palaeolropical material from the past (from tropical Africa, Asia, 
and t\ustralia), it is also based on collections made by the author in Benin, 
Gabon, La RCUnion, Rwanda, and Zambia. In all, S2 species are accepted, 
of which seven arc tentatively (and responsibly) named using ~ate, eight arc 
described as new to science, and two proved to be lichcnicolous; 31 names are 
newly recogni7.ed as synonyms; si)[ species were fo und to belong in other genera 
(notably Arthonia, Enterogmp/111, Lecm1ogmpl111, and Patel/aria); and nine names 
are categorized as doubtful or otherwise excluded. A staggering 17 generic 
names arc listed as synonyms of Opegn1plia. There is a user-friendly key based 
on the artificial but pragmatic categories of spore septation, but no attempt to 
discuss phylogenetic relationships within these species or the genus as a whole. 
For ccach accepted species, there is lhe expec1ed informal ion on synonyms and 
types, detailed descriptions; notes on chemistry, ecology, and distribution; 
highly pertinent "observations"; and lists of additional specimens examined. 
'!he accompanying illustrat ions comprise photomicrographs showing the habit 
and details of the lin:llac, line drawings of asci and ascosporcs; and maps of the 
known world dislribulions. Pholomicrog,raphs o( vcrtic.il sections oft he lircllae, 
showing details of the excipular structures, would ha\'e added value. Damien is 
to be congratulated on yet another meticulously C)[ecuted contribution to his 
elucidations of opegraphoid lichens, and in this case one which also forms a 
base-line for further exploration and identification of existing collections from 
the Palacolropics. A comp.inion work lo tic 1hesc rcsuhs in1o the 1axa described 
from the Neotropics would now be most welcome. 

DAVID L H AW KS WOII.TII 

D<'part,mumto ,fa flio/rJgia Vegetal l/, l'tlwluu/ de hmnacia 
Uniwnidml Cumplule>1$e de MmJ.-id, /'/,mi /<.,m,O,i y Cuj,Jt 28040 Mu,lrid. 5pui11 

Poro sty pif,rea kosodczewiny w Polskiej C2fisci Tatr Wysokich. By M. W~grzyn. 
2009. lnstytut Botanik im. W. Szafcra, Polska Akadcmia Nauk, ul. Lubicz •16, 31 -512 

KmkOw. Poland. <l.frcy@botany.pl>. Pp. 117, figs 10, maps 224. ISBN 978-83-89648-
64 ·8.Pricc: € 25.00 
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·fhisisan account of the lichensofthedwarfpine (Pinus mugo) belt of the Polish 
part of the High Til.tra Mountains, which occurs at an altitude of around 1550-
1800 m. Forty eight sites were- examined, which yielded a total of225 lichens 
.ind five lichcnicolous fungi - roughly 25% of all lhe lichen species known 
from the Polish Tatra Mountains as a whole. For each species, information on 
the ecology and sites in which they were found is presented. Most species arc 
characterized as alpine, with a few subalpinc and many "multizonal" species. 
I lowever, in the locality data presented, many of the species occurred in only 
1-3 si1cs and 64% were calegurizcd as "very rare': Indeed, 89 species were ones 
classified as "\-ulnerable or endangered", and 13 as "critically endangered" in 
Poland as a whole; the latter include Bryoria implexa, Catolecl1ia wa/llenbergii, 
£vernia divaricata, Hypogymnia vittata, and Solori1111 crocea. Some of the results 
were somewhat surprising to me, for exam pk a single occurrence of Xa11t/Jor1i1 
parfrti,w, and also only one of Alec/oria .~arme11/osa as opposed to ten of 
A. ocl1role11rn (the reverse of the situation on the high Scottish mountains). 
Distribution maps are provided for all but one of the lichen species. 'fhc area 
had not been given much attention by lichenologists since .\fotyka dismissed it 
as very poor in lichens in the mid- l920s, but it clearly is a site of conservation 
importance with so many species that are rare or endangered in Poland today. 
Although in Polish, there is a welcome one-page summary in English, and the 
legends to the tables and figures arc also given in both languages. This is dearly 
a carefully executed study, and one that will provide a baseline ag.:iinst which to 
monitor any of the future changes that might be expected to occur as a result 
of climate change. 

DAVID L I-I AWKS\\'011.TII 

Departam,mto de Uiol<>i!ia VeJ:dal II, /'awltad de formacia 
Univ«rsidad Complutms« d« Madrid, /'law Ram011 y Caja/, E-28040 Madrid, Spain 

GUIDES 

Macrofungi associated with ooks of eastern North America. By D.E. Binion, 
S.L. Stephenson, \V.C. Roody, H.H. Burdsall, Jr, L.N. Vasilyeva & 0.K. Miller, 
Jr. 2008. West Virginia University Press, PO BolC 6295, Morgantown, WV 26506, U.S.A. 
<pn."5s@wvu.edu>. Pp. lCV -t 467. plates. ISBN 978-1-933202-36-5. Price S4•1.95 

Not the shape of the mushrooms, but their ecology is the main organizer of 
this guidebook in which macrofungi associated with oaks in the eastern parts 
of North America (without Mexico) arc lrcalc<l. After a short introduction lo 

the oak habitat and fungi in general, mushrooms arc shown in three sections 
(mycorrhizal fungi, parasites, and decomposers). Over 200 species are treated, 
each one on n>,·o pages with a photo on the lefl and the text on the right. A short 
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list of references and tips for further reading, a glossary, and a short chapter 
on mushroom poisons follow at the end of the book. "]here arc no keys to the 
species that arc treated. 'The photos arc in general of very good quality (a few 
.ire out of focus), lhc n.imes arc usu.illy up lo d.itc, and .iltention h.is been p.iid 
to details, such as the names of the authors of the species. Data on habitat and 
distribut ion are a little too scant, and in some cases wrong; e.g. Tremdfo is put 
in with the decomposers, though it parasitizes other fungi. 

It is refreshing to see so many polypores and crust fungi in a 'mushroom' 
guide! The rare species G/obifomes gwveolens and Porodisculm pwdulus arc 
well illustrated., together with their more common relatives. The mycorrhi1.al 
life style of some of some of the crust-forming species might come a,; a surprise 
to the users. Determining which likstyle your fungus h.is may be difficult, but 
by flipping through the pages you get a lot of extra knowledge from this heavy 
book. 

In short, a well-executed, interesting, and well-illustrated book. 

Mushrooms and o ther fungi of th e midcontinental United States. (Bur Oak 
Guide). 2"" Ed. By D.M. I luff man, LI!. Tiffany, G. Knaphus & R.A. l lealy. 2008. 
Universityof lowa Press, I 19W. Park Road, 100 Kuhl House, Iowa City, IA 52242-1000, 

U.S.A.<uipress@uiowa.edu>. Pp. 384, plates 300. figs 21. ISBN 978-l -58729-627-7. 

Prke $39.95 

'This is the second edition of a guide to the mushrooms of Iowa, with more 
species (especially ascomycete truflles) covered and some photographs replaced. 
'This book has the usual set up of an introduction to mushrooms, a subdivision 
into larger groups (e.g., Agaricales, Bolerales, Aplrylloplwmles, gasteromycetes, 
jelly fungi, and ascomycetes) with specie,; treated alphabetically and - within 
the Ag11riwles - further subdivided according to family. A glossary, and lists 
of general and technical references complete the book. The layout is clear, with 
photos on the left page and (short) descriptions on the right, usually with two 
species on a page. Keys to the around 300 species that arc treated in the book 
arealsogivrn. 

Some photos arc very good, but some of the older ones are too dark with 
colours too inaccurate for identification purposes. Additionally, some names 
do not seem plausible. As is ..:ommon in most guides, the source for the photos 
and descriptions is not given. 

Names have been updated in some cases ( e.g. Microstoma floe co sum replaces 
Srircoscypl111 jloccusa of the first edition), but Hygruplwrmi has been rdained 
for specks that are now universally accommodated in Hygrocybe, the family 
Lepioraceae no longer exists, nor is there any longer an order 'Apltylloplwrales' 
or the equally artificial ·casteromycetes'. 
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Nevertheless, this remains a nice fin,t introduction to the fungi of this 
midcontincntal state, where forests and mushroom guides arc not \'cry 

Mushrooms of the Pacific Northwest. Timber Press Field Guide. By S. 'J'rudcll 
& J. Ammirati. 2009. Timber Press, 133 SW 2nd Avenue .+'450, Portland, OR 97204, 
U.S.A. <info@limbcrpress.com>. Pp 352, plates 530, figs 22. ISBN 9780881929353. Price 
$27.93 

This book is like a whiff of fresh air in mushroom field guide land. It dearly 
states the geographical area that it covers, the introduction tells about the life 
styles of mushrooms, the ha:rards an<l pleasures of mushroom hunting, the 
pit falls of identification keys, and of course poisonings and much more. The 
bulk of the book is taken up by photos and descriptions of mushrooms. Spore 
print colour codes the lop of the page: the descriptions arc informative and 
well wrillen (not in telegraph style), and for many photos a collection number 
is giwn, so the names c.m be verified. ·nic emphasis is not on the charismatic 
megafunga, although certainly big mushrooms are treated, but the less 
conspicuous fruitb odies feature prominently. Names are generally up-to-date, 
and author names arc consistently spelled in the same way. Names also seem 
correct and to fit the pictures. The only negative comment I can make is that the 
photos arc a little on the small side; making them bigger would have increased 
the price of the book significantly. The book is slightly too big and too beautiful 
to be taken out into the field, but it would definitely like to live in your car, for 
the after-the-hunt identification spell. 'fhc price is also extremely reasonable, 
and this book deserves to be used all through the western states. 

Mushrooms of the southeastern United States. By A.E. Bessette, W.C. Roody, 
A.R. Bessette & D.L Dunaway. 2007. Syracuse University Press, 621 Skytop Road, 
Suite I JO, S)Ta<:use, NY 13241-3290, U.S.A. <suprcss,@syr.edu>. Pp. 400, plates 527. 
ISHN978-0-8156-3112-5. Price$95.00. 

The southeastern parts of the U.S.A . .:ire well known for their plant and fung,11 
diven,i ty, but field guides to the latter arc rare and cover only parts of this 
hugely diverse area. The present book by Bessette et al. fills this gap and aims 
at illustrating an<l describing over 450 spcdt-s from various fungal groups 
forming macroscopic basidiocarps. Field characteristics arc emphasized in 
the keys and descriptions. The format is similar to that of the earlier book 
by Bessette ct al. (1997) that covers the northeastern parts of the U.S.A.: all 
plates with 6 figures per page duster together. followed by all descriptions. All 
arc organi·,.c<l alphabetically by group, and the groups arc morphologically 
recognized (in other wor<ls, not phylogcnetically). The introduction to 
mycology and a glossary will be helpful for the mycological novice. There are 
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two sect ions of references, one with technical literature, the other with so­
.::alled non-te.::hnical publi.::atiom. four appcndi.::cs, with s.::ant information on 
microscopic examination of mushrooms, chemical reagents used in mushroom 
identification, dassificalion, and mycophagy (including recipes and photos of 
tempting dishes) complete the book. 

'The guide gives a good first introduction to the mushroom flora of the area, 
with the emphasis on the larger and showier species. It is very nice to sec a 
good selection of subtropical polyporcs depicted. However, there arc many 
shortcomings in the details. 

It is not at all dear where the descriptions come from. The authors claim 
that they arc based on the original descriptions. This is in many cases not 
true (e.g. the original description of Le11cocopri11us cepislipes docs not fit the 
present interpretation of the species and is extremely unspecific). The second 
problem is lhat there is no specified information on lhc photos - in the 
ideal situation descriptions should be based on the material depicted, which 
has been vouchered and is available for further study in a publicly accessible 
hcrbarium. Field guides arc in particular an ex.::cllcnt venue to make the 
amateur mycologists aware and familiar with the large changes happening in 
,,ur underslanding oft he fungal phyl,,gcnies and consequent ly in chissifi cal i,,ns. 
Unfortunately, the argument that all is in flux has been applied, resulting in no 
changes at all. Two examples: the genus Pa.xii/us still harbours both P. invo/utus 
and P. atrotomentosus, although the latter, a non-my.::orrhizal spc.::ies, has long 
been accepted in fopi11elfo; likewise, Omp/111lotw; illudws is called 0. olearius, 
which is a strictly European species. '01e nomenclature and author citations arc 
appalling, as if there arc no easily ac.::essibk on-line data files available. 

In conclusion, this book gets a mixed report - beautiful well-photographed 
nwshroums make up for the mistakt:s in 1hc details and Ili c outJ .. 1cJ 
nomenclature. 

Bessene AE. Bes1eue AR, Fischer D\\'. 1997. Mu&hrooms of northca;1em l'/orth Anieric~. 
Syr.1cu,..,Univcr.i1y Prcss. 

Milk mushrooms of North America. A field identification guide to the genus 
Lactarius. By A.E. Bessette, D.B. Harris& A.R. Bessette. 2009. Syrarnsc University 
Press, 621 Skytop Road, Suite 110, Syracuse, NY 13244-5290, U.S.A. <supr.::ss@syr.cdt1>. 

Pp. 256,plates263. ISBN9i8-0-8 156-3229-0. PrkcS\IO.OO. 

"]hough not really a field guide, this treatment of the genus Lact11ri11s for North 
America (excluding Mexico) has that feel, as it docs not cover mi.::roscopi.:: 
characters, and th e keys and descriptions of l.,1dariu., species arc written 
in language that should be clear for a beginning amateur. Besides the genus 
Lact,1rius, a few species from related genera Zelleromyces, Bondarzewia, 
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ArC1111gelielfo, and two fungal parasites of Lnctnrius species arc illustrated and 
provided with dcs.:riptions. An introduction to the characters of the genus, the 
edibility, ecology, and field characters lay the basis for the bulk of the book. 
Dichotomous keys lre.il lhe species divided by region (western species vs 
eastern species). The plates arc grouped together with 3 figures per page, and 
arc organized alphabetically by species, o!kn with multiple photos per species 
to show the colour variation (unfortunately it is not often dear whether the 
colour variation is in the mushroom or due to the photo). The descriptions are 
als,, alphabetical. Appruximalt:ly IW<>-lhirds of lhe spccics arc reprt:Senled by a 
colour photo. Source information is not given for the photos or the descriptions, 
nor is there an indication whether the photos arc connected to the descript ions. 
·1hc authors arc most familiar with the northeastern species, and the ecology 
and dist ribution of the western species arc scantily covered ,\fore attention 
could have been paid to the details, sud1 as the references and th e author nam es 
for ca.:h species. Recent literature and developments in L<1Cl<lri11s classification 
have not been incorporated in this book, unfortunately. l;uture research will 
probably result in the rejection of many of the European names that arc applied 
to American species. 'The book serves perfectly as a colour guide to the much 
more techni cal and out-of-print work by Hesler & Smith (1979), but it falls 
short of being a critical assessment of the genus in North Amerirn. Last but not 
least, the price will be a severe impediment for wide usage of this book. 

Hesler LR, Smith AH, l'ifl9. North Americall •pecies of /,,,ct<>ri,.,. The Uniwrsity ofMichig~n 
Prcss,Ann Arlx,r. 

BOOK ANNOUNCEMENTS 

Agaric11s L. Allopstdliota Nauta & Bas. Fungi Europaei I . 2"'1 Ed By L. A. 
Parra Sanchez. 2008. Edizioni Candusso, Via Ottone Primo 90, 1702 l Alassio SV, Italy. 
<maxcandusso@lih"rn.i t>.Pp. S24, Plat"s391i + •l2.r.gsll4.ISI\N88-90l057-7-l.Pricc 

€ 75.00 

Complements a la Flore des champignons supirieurs du Maroc de G. 
Malen,;on et R. Bertault. By ). -C. Maire, P.-A. Moreau, G. Robich (editors). 
2009 . ConfCdCration europ&nne de mycologic mCdi tcrranCennc, Nice. Pp. 775, plates 

5S.iigs50.NoJSBNnumbcr.Priccca.€116.00. 

Commo n interior Alaska cryptogams. Fungi, lichenicolo us fungi, lichenized 
fungi, slime molds, mosses, and liverwort s. By G.A. Laursen & R.D. Seppelt. 
1009. University of Alaska Press, PO Box 756240, Fairbanks, AK 99775, U.S.A. 

<fypress@uaf.edu> Pp.256,plates338,ligs l\3. ISBN978l602230583. Price$26.95. 
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Co11ocybe Fayod. Plioliotinii Fayod. Fungi Europaei 11. By A. Hausknecht. 2009. 
Edizioni Candusso, Via Ott one Primo 90, 17021 Alassio SV, Italy. <maxcandtisso@libc: ro. 

it>. Pp. 968. plalcs•l6 -t 403. figs 150, maps 154. ISBN 88-901057-8-X. Price€ 79.00 

Edible wi ld mushrooms of Illinois and surrounding states: A field -to-kitchen 

guide. lly J. Mcfarland &G.M, Mueller, 2009, Universityof [l]inoisl'rc:ss, Univers ity 
of Illinois l'rcsi;. D25 South Oak Street, MC-566. Champaign. IL 61820-6903, U.S.A. 

<uiprcss@uillinois.edu>. Pp. 232, plates292. ISBN978-0-252-07643-5. Price$24.95 

Fungi fromdiffcrcntcnvironmcnts. lly J.K. Misra & S.K. Dcshmukh (editors). 
2009. Science Publishers, 234 May Street, P.O. Boie: 699, Enfield, NH 03748, U.S.A. 

<info@~ ipuh.net>. Pp. 405.1SRN978-l -57808-578-I.PriccS119.95 

Fungus flora of tropical Africa, Volume 2, Monograph of Lactarius in tropical 

Africa. Dy A. Vcrbckcn & R. Wallcyn. 2010. National Botanic Garden of Belgium, 
Nicuwdaan 38. 1860 Mci~c. Belgium. <salcs@hr.fgov.hc>. Pp. 151, plates 5•1. ISRN 978-

90-726-1981 -5. Price€ 50.00. 

II genere Crepidotus in Europa, By G. Consiglio & L. Sctti. 2009. J\5-5ociazionc 
Mi~ologica Hresadola, Via A. Volta, 46. 38100 Tn:nto, Italy. <amb@ambbresadola. it> 
Pp.344, numerousplal<.'s,figs.NolSBNnumbcr. Price € 50.00or€60.00. 

The kingdom Fungi, The biology of mushrooms, molds and lichens. By S.L. 
Stephenson. 20 10. Timber Press, 133 SW 2nd Avenue #450, Por lla11d, OR 97204, 

U.S.A. <info@timbcrpress.com>. Pp. 328, plates 124. ISBN 9i8-0-88 192-89l -4. Price 

S34.95, £20.00 

Notable macrofungi from Brazil's Paran;i pine forests. Macrofungo not;iveis 
d;1s florestas de Pinhe iro-do-P;1wna. By A.A. R. Je Meijcr. 2009 (2008). Embrapa 

Inform~io Tecnol6gica, Parque Esta,;:iio Biol6gica, Caixa Postal 040315, Brasilia, OF, 
llrazil 70770-90 l. <wndas@sct.cmbrapa.br>. Pp. 4 HI, plaks 102. figs 17. JS!lN 978-85-

89281 -17- L Pricc RSI 20.00 

Pictorial atlas of soil and seed fungi: Morphologies of c ultured fungi and 
key to species. 3n1. Ed. By T. \\'atanabc. 20 I 0. Routledge, Taylor & Francis Group, 

270 Madison Avenue, New York, NY 10016, U.S.A. ISBN 978-1-4398041-9-3. Price 
$143.96. 

Quelques especes nouvelles ou mal dilimitees d'Amiinitii de la sous-section 
Viiginiiti11iic, 1° compliment a A1111111itcac, Fungi Europaei 9. By P. Neville t & 
S. Poumarat. 2009. Fungi non delineati Ll-LJI . Edi1.ioni Candusso, Via Ottone Primo 
90,17021AlassiC1SV,llaly. <maxcandusso@libcro.il>. Priccf.26.00 
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Schimmelpilze und deren Bestimmung. 3. neu bearbeite Aufl. By L.E. Petrini 
& O. Petrini. 20 I 0. /. Cramer in der Gebrlide r Born tracgcr Verlagsbuchhandlung, 

Johanncsslnilk JA. 70176 Slullgar l.Gnmany. <rnail@sdiwd zcrbart.de>. Pp. x -t 170. 
figs33.ISBN978 -3-443-50035- l.l'rice €39.80. 

Taxonomic studies on Agarica/e.s of Hokkaido, Northern Japan , with special 
reference to Mela11olc11ca, Oudc111asiella, Xcmla, Volvariella and Plutcus. By 

S. Takchashi, ·r. Hoshino & 1: Kasuya. 20 10. Non profit organization l he fornm of 
FLmgi innorthcrnJapan, Kanayama l- 310-3 . . fo inc-ku,Sapporo,Hokkaido,006-004 1, 
Japan. <BXG0502·l@ni tiy.,om>. Available from SANO Books, Sakac-machi 6-19. Aioi­

city. Hyogo 678·0008, Japan, <c_s.ano@d2.dion.nc.jp>. l'p. 145 -t xiii, m1mcrous platcs, 
numcrousfigs. lSBN 978-4-99050l0--0-6. PrkcY5.600 



NOMENCLATURAL NOVELTIES AND TYP IFICATIONS 

l'ROl'OSED I N MYCOTAXON 112 

Arnrospora interjecla H. Magn. 1930 (ncotypificd), p. 361 

A!,>ariws deserticola G. Moreno, Esqueda & Lizirmga, p. 292 
•Sccotium lexeme Berk. & M.A. Curtis 1873, 
non A_i:ariws te.wnsis Berk. & M.A. Curtis 1853 

Ag,iriw~ pliculili~ Curtis 1781 (kdotypificd). p. 127; (cpHrpificd) p. 128 

A/curia medogcnsis W. Y. Zhuang, p. 32 

Aruiselc,wspoft'lla l lcrcdia, R.E Castaii.cda & R.M. Arias, p. 66 

Anase/cnospordla sylvatica Heredia, R.F. Castaiicda & R.M. Arias, p. 67 

Chcilyn1mia sineusis W.Y. Zhuang, p. 33 

Clitopilus byssiudoi,lt'!; Gminder, Noordcl. & Co-David, p. 226 

Coprirms rmricorm,s l'al. 1886 (kdotypiticd), p. 130 

Coprinm miser P. Karst. 1882 (neotypified), p. 134 

Emlog,mosporn R.F. Castaii.eda, 0. Morillo & Minter, p. 76 

F,ndog,mo.<pora asp«ta/,ilis R.F. Castai\cda. 0. ,\forillo & Minter, p. 77 

lingleromyces sincnsis M.A. Whalley, A. Khalil, 'l:Z. Wei, Y.J. Yao & Whalley, p. 318 

F.r,toion,u ungw;!i.~po,rm,m, Noordd. & O. V. Monm,va, p. 239 

Ento/oma eug,mei Noordcl. & 0.\1. Morozova, p. 231 

Er1to/o111u hdrov,mu Noordd. & O. V. Morozova, p. 236 

Entoionw paliidocarp11m Noordel. & O.V. Morozova, p. 238 

Ento/oma roseojl,1vm11 Noor<lel. & 0 . V. Morozova. p. 241 

Entoion,a s11braesid/11m Noordcl . & O.V. Morozova, p. 243 

frysip/,ebapli';ir1eU.Braun& ). Krusc,p.176 

Erysipl,ibaptisiico/a U. Braun.p.178 

Erysiphc desnumth i (U. Bmun) U. Braun. p. 176 

F.rysi/>l,cinlunwdi,.(U. Rmun)U. Rraun,p.175 

lirysiphcs~buniue Wokan & U. Braun,p. 181 

F.ry;ip/1elriji1/iorum(Wallr. )U.Rmun(alsokclolypif1cd).p. 175 

/almu/<1morakotiiSivichai&Boonyucn,p. 176 

Lucl<Jri11srnpestrisWartchow.p.S6 

Leucoogariwsadelpl1irns\lellinga,p.410 

Lwcoogaric1,s i/y5cri/i,s Vellinga, p. ·11 6 

Leucoogaric1,s jlanmuotinaoides Vellinga, p. 429 

Lwcoogaricus lrrspai11s Vcllinga, p. 413 

LeucoogarimspordalotusVellinga.p.420 

Leucoogaricm pyrrlwphMus Vcllinga, p. 433 

l.e11cor1gMic1L<pyrrlrul11IVcllinga,p.435 
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Ly/ea imliw K.G. Karand. & S.K. Singh, p. 257 

Afornsmiel/us ko,-.,<111m Antonin. R. Ryoo & I l.D. Shin, p. 190 

Aforns111ii!l/11s rh iw111<lrphig,m11s Antonin, R. Ryoo & H.D. Shin, p. 193 

,Wi/esia kciYm,irimrn Afahan, S.[l. lqbal, Khalid & Niazi, p. 452 

Otidea birolor W. Y. Zhuang & Zhu L. Yang, p. 35 

Pamrotr,m1a /1yperltlciniatr,/r,m Bcnatt i, Marcelli & Elix, p. 378 

Parmotr.ima rf!Stingense Marcelli, Bcnatti & Elix, p. 380 

Pl,awgropl,isjlavcscensDol-fomo& Eliru;oro,p. l6 

P/1hbi11 crassisubirnlulu ,\vm:cl P. Singh, Priranka, Dhingr.1 & Singla. p. 21 

Plul<!us neV<Jdcnsis Rodr.- Aldnt., p, 166 

Pum/u11crudiclysm1r.ulirn R.E Caslaiieda, R.M. Arias& Heredia, p. 71 

P1,aini11 at111pha lidis-virgat11e Khalid, Afshan & S.H. lqbaL p. 484 

Pucciriia lrdictolrid,i var. pakist,mi"1 Afshan & Khalid. p. 487 

Rl1odoc<lllybia clavip.-s (Comer) Desjardin & Kcirk, p. 469 

Sarcogy,,e crustacea K. Knudsen & Kocourk. p. 363 
•Biatord/a t.:rrma Has~ l9 ll, 
non Sarcogyne /arena (H. Magn.) 1-1. Magn. 1935 

Scu1e//iniaj<'j1umi.< J.G. Han, Y.J. Choi & H.D. Shin, p. ,111 

Swtd/inia se/osiopsisWY.Zhuang,p.38 

S~/Jlobu~i,/ium e.,ry,.e-groffii C.X. l.u & L Guo, p.148 

!frpt<lbasidiumgaoliwmg~nse C.X. Lu & L Guo, p. 143 

Sqtobusi,foun polyg,mi C.X. Lu & L. Guo, p. 146 

Symphaster :dm.iniae J.L. lkzcrra, Drechsler-Santos& /ad. Percira, p. 2 

Taifm,glonia be/"W,·idis Y.E I !an & Z.Q. Liang, p. 327 

T11ifm1g/ania jim1gm,msis Y.F. Han & Z.Q. Liang. p. 328 

Tephromela follmmmii Plrcz- Vargas, I krn.- l'adr. & Elix. p. 10 

'/1111/foloma ponta/,mse Dal-Forno & Eliasaro. p. 18 

Volv11ri~ll<J dm1ensis (Vila, Angel & Llimona) Justo & M.L. Castro, p.262 

Volv<Jri~lld tldll.<eo.«1 (Romagn.) Vinini & Contu, p. 28 

VoJwiriclla strangulata (Romagn.) Vizzini & Contu, p. 28 



AUTH OR INDEX-VOLUME ONE I IUNDRED TWELVE 

Afshan, N.S .. A.N. Khalid, S.11. Iqbal, A.R. Niai i & A. Sultan. Pucci,ria mwplwlidis­
virgalae. a new species, and a new variety of ru5t fungi from Fairy Meadows, 
Nortlx:rnPakistan.112:483-490.2010. 

Afshan, N.S., S.11. Iqbal , ,\.N. Khalid & ,\.R. Niazi. A newanamorphk rust fungi.is with 
a new record of Urediriaksfrom A2ad Kashmir, Pakistan. 112, 451-456. 2010. 

Antonin, Vladimir, Rhim Ryuo & Hycun-Dung Shin. Two new manismiclluid fungi 
widdyd istr ibutcdintheRepublicofKorea.112: 189- 199.2010. 

,\ria.s Mota, Rosa Maria,scc C...astafieda Ruiz & al. 

Avis,l'.G.,sceKeirle&al. 

Bascia, LG., sec Ottoni B.S. & al. 

Bcnatli, Michel, Marcelo I'. Marcelli & John:\, Elix. Two ncwspceics of the l'armotr.m,a 
wbm~alum group from the-coast of Sao Paulo State, southeastern Brazil. 112: 
377-388.2010. 

Bczerrn, Jose Luiz, Elisandro Ricardo Drlx:hskr-Sanlos, Jadngudson Pereira & 
Leonor Costa Maia. Symphaster xi,mmiae sp. nov.: a rare astcrinaccous fungus 
fromBrazil.112:2\9- 223. 2010 

Birkcbak, loshua M. The genus Leucocoprirms in western Washington. 112: 83-102. 
2010 

Bononi, Vera LUcia Ramos, see Gug[ io lla & al. 

Boonyuen, Nallawul , S<-'C Sivichai & noonyuen 

Braun, Uwc, Julia Krnsc, Silvia M. Wokan & MOnica Mu race. lhrce new specks of the 
gem1s Erysiphe (Ascomycora, Erysiphales) on leguml>sand some new combinat ions 
112:173-1 87.2010 

Capdct, Mariana & Andrea Irene Romero. Fungi from palms in Argentina. 112: 339-
355. 2010 

Caruso, Dcnissc,see Rojas&al. 

Castaiicda Rui1., Rafael F., Gabriela Heredia Abarca, Rosa Maria Arias Mota, Mare 
Stadler, Masatoshi Saikawa & Uavid W. Minter. Am1sd,'1105pordla oylvaticu gen. 
& sp. nov. and l'sei,doacrodic1ys aq1u11ica sp. nov., two new anamorphic fungi 
from.'v\cxko.lJ2 : 65-74.20JO 

Castaiicda Ruiz, Rafael f., O smar Morillo, Belkis 'fo var, Zulaima Hcrn.inJe1,, 

l<' rcsa lturriaga, David W, Minter, Joscpa Gene, Joscp Guarro & ,\1arc Stadler. 
Endos.:nospora, a new genus of anamorphic fungi from Venezuela. J 12: 75-82. 
20l0. 

Castro, Maria Luisa, S<..>e Justo & Caslro 
Cavakanti, M. ,\uxiliadora Q., sec Wart , how & Ca\·akanti 

C hen, Juan, llai -Ling Dong, Zhi-Xia Meng & Shun-Xing Guo. Cadoplrora malonm• 
and Cryptosporiopsis ericat isolated from medicinal plants of the Orchidaceae in 
China.112:45i- 461.2010 

Choi , You ng-Joon,s.ce Han &al. 
Co-David, Delia, ,;cc Noordeloos& al. 
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Contu,Marco, see \'i1.1.ini&Contu 
CoronaJo, ,\-larthaL,seeMoreno&al. 
Dal-Forno, Manuela & Sionara Eliasaro. Two new species ofGrapliid,1u,u(licheni1.ed 

Ascomycola)from Brazil.112: 15- 20. 2010. 

DesjarJ in ,D.E.,sceKeirle&aL 
Ohingra,G.S.,seeSingh &al. 

Diamont, Diego, see Rojas & al. 
Dong, Hai -Ling, seeChen &al. 

Dong,Xuan,seeHan&al. 
Drechsler-Santos, ElisanJro Ricardo. see ne1.erra & al. 

FJiasam,Sionarn,"'-.><:Oal -Forno&F.liasam 

Elix,JohnA.,seeBcnatti &al. 
Elix,JohnA.,seePCre1,-Vargas&al. 

Esqueda,Martin,5eeMorcno&al. 
Fazolinol'.,E., sce Ottoni B.S.&al. 

Fcrram,1,.1., sceM ichlig& l'erraro 

Fonscu, MargaridaPercira,secGugliotta&al. 
Galvin-Corona, AJrifo, sec Rodriguez & al. 

GenC, Joscpa,seeCastallcdaRuiz&aL 
GhobaJ-Ncjhad, Masoomeh, see llallcnbcrg & al. 
Gm inJcr, Andreas, sec NoorJcloos & al. 

Guarro,Joscp, secCastaiiedaRuiz&al. 
Gugliolla, Adriana de Mcllo, Margarida Pereira Fonseca & Vera LUcia Ramos Bononi. 

Additions to the knowledge ofaphyllophoroiJ fungi (Basidiomyw/11) of Atlantic 
RainForcstinS:lo Paulo State. Br.i:zil. ll2:335-338.20l0 

Guo,Lin,seeLu&Guo 
Guo,Shun-Xing,seeChen &al. 
Guzmin-Divalos, Laura, sec Rodriguez & al. 

Hallenbcrg, Nils, Eugene Yurchenku & Masuumeh GhubaJ-NcjhaJ. !'.mioJ,iwru 
puudonrnillisasynonymofP.lada. ll2: 153-162.2010. 

Han, Jae-Gu, Young-Joon Choi, Donald 1-1. Pr.s ter & l-l)·con-Oong Shin. &ut,dlinia 
j,juensis (Pafrules). ~ new species fmm Korn. 112: 47- 53. 20!0. 

Ha n, Yanfeng, Jiandong Liang, Zongqi Llang, Xiao Zou & Xuan Dong. Two new 
Taifangfoni<i species identified through DEI.TA-a!<.~i,ted phene1ic analysis. 112· 
325- 333.2010. 

Hawksworth , David L Book reviews: Ascomyce\es l 12 491-497. 2010. 

Hemmes, O.E., sec Keirle & al. 

Heredia Abar..:a,Gabricla, see Castalleda Ruiz & al. 
l lernlindcz, Zu laima, sec Castai\cJa Ruiz & al. 
HerninJez Padr6n, Consuelo, >t.><: P~rez-Vargas & a l. 

Holec, Jan & Ma..:h iel Evert NoorJcloos. On the infraspcdfic variability and taxonomic 
po,itionnffa1to/onwzucd1ercllii. ll 2:2S3-2S9. 2010 



Hur,JaeScuun,sce /oshi & al. 

lqbal ,S.H.,S<..>ct\ fshan&al. 
lturriaga. Tc~sa, see Castaiicda Ruii & al. 

/\I'll.IL- JUN~ lO!Q ... 509 

Joshi, Yogesh, Xin Yu Wang, Young Jin Kuh & Jae Scoun Hur. ll1e lichen genus L,:j,rm·iu 
(Stcreocw,luuuc)inSouthKorea.112,201 - 217.2010. 

JuslO, Alfredo & Maria T.uisa Castro. An annotated checklist of Volvaridfo in the Iberian 
PcninsulaanJ Balearic lslanJs.1 12:271 - 273.2010 

Juslu, Alfredo & Ma Tia Luisa Castro. 'The genus Volvarielfo in Spai n: V. dimi',Jsis comb 
&s1at.nov.andobscrvationson V.ear/d. l l2:261-270.2010 

Kan.ndikar, KedarG. & Sanjay K. Singh.1.ylea i,u/ica: a new hyphomycete species from 
lndia.ll2,257- 260.20l0. 

Ke irle, M.R., l'.G. Avis, D.E. Desjardin, D.E. Hemmes & G.M. ,\1udkr. Geographic 
originsandphylogeneticaffinitiesoftheputativcHawaiiancndemicR/iodocollybia 
/au/al,a. 112: 463-473. ::?0JO. 

Khalid,A.N.,secAfshan& al. 
Khalil,,\.M.A., scc Whallcy&al. 

Kmahoglu. Kadir. Five new records for the lichen biota of Turkey. 11 2: 371 - 375. 2010. 
Kmahuglu, Kadir. Lichens nfOrdu Province. Turkey. 11 2: 357- 360. 20l0. 

Knudsen, Kerry & Jana Kocourkov:i. Lichcnological notes I: Acarospora,,me. l 12· 
361-366.20]0. 

Kornurkovi,Jana,s,.,.:,Knudscn&Kocourkova 

Koh, YounµJin ,sce Joshi &al. 

Kruse,Julia, sceBraun&al. 
Li , Yu ,s.:c Liu &Li 
l.iang. Jiandong,sec Han &al. 

Liang,Zongqi,see Han&al. 
LizirraW!,Marcos,sc.:: Morcno&al. 

Liu, Pu & Yu Li. Dictyostelids from Ukraine 2: two new records of Dictyoste/iu m. 112: 
367- 370. 20l0.Lu, Chunxia & Lin Guo. Three new species of Srptobasidimn 
(Srptobasidiacea..,)fromGaoligongMountains. ll2: l13- 151 . 2010 

Maia, Leonor Costa, see Bezcrra & al. 
Man:cJli , Mar,;do I~ . S<..>c lknatti & al. 

Meng, Zhi-Xia, see Chen & al. 
Michlig, S.A. & LI. Ferraro. 'The first record of Parmo/rem,i psemlocrinitum 

(Parm<'liauae, lichcnized As(Omycola) in South America. 112: 275- 282. 201 0. 
Minier, David \\!., sec CastallcJa Ru iz & al. 

Moreno, Gabriel , Marcos Liz.irraga, Martin Esqueda & Martha L Coronado. 
Contributiontothestudyofgastcroidand S<..x:otioidfungiofChihuahua.Mexico. 
112: 291-315.2010. 

Morillo, Osmar, sec Ca5taiicda Ruiz & al. 
Morozova. O lga V .• sec Noorddoos & Moro1,ova 
Mueller, G.M., ,,.,_.., Keirle & al. 
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Murace,MOnica,scc Braun& al. 

Nagy, uiszlo G., Csaba vagvi.ilgyi & Tamas Papp. Type studies and nomendatural 
revisionsinl'ara.so/a(Psalllyrdlauae)andrclatcdtaxa.112: 103- 1'11.2010. 

Niazi,A.R.,scc,\fshan&al. 

Noordcloos, Machicl E., Del ia Co-David & Andreas Gminder. Clitopilus byssiseJoides, 

ancwspccksfromahothou&einGcrmany.112:225- 229.2010 

Noordcloos, Machlcl F .. & O lga V. Muro1.ova. New and noteworthy En!<!lci11w spedcs 
fromlhePrirm.11skyl~rritory.RussianfarEasL 112:231 - 255.2010. 

Noordcloos, Mach id Evert , sec Holec & Noorddoos 

O ran, Seyhan & ~ule O zt i.irk. Three lichenized fungi new to Turkey. J 12: 389- 392. 
2010 

O ttoni B.S., T., B.D.B. Si lva, E. l'azolino I~ & ].G. Bascia. Plral/us rouus, first l"\.X:ord in 
thcncotropics.112:5- 8.2010. 

Oztiirk, ~ulc, S<..'C O ran & Ozti.irk 

Papp, Tamas, sec Nagy & a l. 

Percira, Jadergudson,S<.....,lkze rra&al. 
PCrc1. J c Pa·,., l'edro l - ,r.ee l'Crc1,-Vargas&al. 

Pt!rcz-Vargas, Israel, Consuelo Hernandez l'ad rOn, Ped ro L Pefcz de Pai. & John 
,\. El ix. Tepl,romela fol/mmmii (lichenised Ascomywta), a new species from the 
Canarr lsl~nds. 112:9- 14. 2010 

Pfiste r,DonalJ M.,see l-lan & al. 

Pons,Ninoska,sec Rojas& al. 

l' ri )",mka,sccSingh& al. 

Rodriguc1,,Aar611 ,scc:: Rodrigucz& al. 

Rodrigue1~ Olivia, Adri.in Galv.in-Corona, Alma R. Villa lohos-Ar.imhula, AarOn 
Rodriguc1. & I.aura Gu1. mai n-Daivalos. A new spt:dcs of Pluleus (Plweaceac, 

Aguriwb) from Mexico. 112: 163- 172. 2010. 

Rojas, Thamara, DcnisscCam so, Ninoska Pons & Diego Diamont. Type specimens in 
the My.;ologkal l·krharium ~Albert S. Muller" (VIA) , Vcne1.Ucla. 112: 1-4. 2010. 

Rom<.'ro, Andrea l r<.' n<', sc<.'Capd<.'l & Romero 

Ryoo, Rhim,scc Antonin & al. 

Saikawa, Masatoshi, sec Castaiieda Ruiz & a l. 

Shin,Jlyeon-Dong,scc ,\ ntonin & al. 

Sh in, Hycun-Dung,sce Han &al. 

Si lva, B.O.B., scc O u oni B.S. & a l. 

Singh, Avncct P., Priyanka, G.S. Dhingra & Nishi Si ngla. A new spcries of l'Mi!bia 
(Basfrliomyce1es)fromlndia. ll2:x.20l0. 

Singh, Sanjay K., sec Karandika r & Sini;:h 

Singla,Nishi ,sccSingh& al. 

Sivichai, Som sak & Natlawut Boonyuen./ul,., ,. /,, moru/wtii sp. nov. and/. uppcudiw/ut11 

fromapc::ats1Vamp inThailand. li2,475-481.2010. 

Sladlcr, Man::,sccCaslaiicdaRui1.& al. 



Suhan,A.,seeAfshan&al. 

Sun,Li-Yan,sceZhang&al. 
Tovar, Belkis, sec Castaiicda l!uiz & al. 

V.igvOlgyi, Csaba, s,,.~ Nagy & al. 

/\I'll.IL- JUN~ lO!Q ... 51 I 

Vellinga, ElseC.(ed.). Book reviews and no1kes. 112:49 1-503.::?0JO 

Vdl inga, Else C. Lcpiotaceous fungi in California, U.S.A. Leucoagariws s..>ct. Piloulli. 
112:393-444.2010 

Villa lobos-,\T3mbula, Alma R. , see Rodriguez & al. 
Viztini , Alfredo & Marco Contu. Volvarid/<1 a,y,tidi<1ta (Ag<1ricomycetes, Plute<1ce<1e), 

an African species new to Europe, with two new combinat ions in Volvariella. 112· 
25- 29.2010 

Wang, l-lai-Ying,sccZhang&al. 

Wang,XinYu,sce Joshi&al. 
Wartchow, f-clipe & M. Au1dliadora Q. C'.avalcanti. Lact11ri11!' rupmris-a ne,v species 

fmmlhcBru.i lianscmi-aridrcgiun.112:55-63.2010. 
Wei, T -Z., see Whallt:y & al. 

Whallcy,A.J.S.,sceWhalley & al. 
Whalley, M.A., A.M.A. Khalil, 'J: -Z. Wei, Y. -J. Yao & A.J.S. Whalley. A new species of 

t:nRlaomyces from China, a scrond specks in the genus. 112: 3 17- 323. 2010. 
Wol.:an,SilviaM.,sccBraun&al. 
Yao,Y.-J., sccWhallcy &aL 

Yurchenku,Eugcne,s.:c Hallcnbcrg&aL 
Zhang, l.u-l.11 , l-l ai -Yi ng Wang, Li-Yan Sun & Zun-Tian Zhao. !'our lichens of the 

gcnusL.-cideafrom China.112:445-450.2010 
Zhao, Zun-Tian, sec Zhang& al. 
Zhuang, Wen-Ying. ·iaxonomk assessment of some pyroncmataceous fungi from 

China.112:31-16. 2010. 

Zou,Xiao,sccHan &al. 
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p.SO,JineS 
p.8S,Jine38 

E R RAT A 

VOLUME 101 

for:7-,.xij.-,., 
for:l.=,roracryrella 

VOLUME 103 

p.198, lastlinc for:Skr:lcta<utismsroius 

p. B5, ARSTR. line 8 tOr:gm,nmosopik,..,, 

VOLUME 105 

p.31(TA~.e<>l.2, line6) fnr:P.am..,,.11em.seu 

p.18,lirte3 

p.32,Jine2S 

VOLUME 107 

fnr:Psr,d"'""rcrupomb.,,i,/o,u/1,u 

VOLUME 108 

p.53. hne24 j,r:from,ubgen 
p.235.A RSTR,line 7 for:D.m11ralifro/a 
p. 239, linc32 for:D. mura/iico/a 

p.76,lincS 
p. 79.linc8 
p.80,H<J. lincS 
p.2S2.lincl4 

li1X'2S 
p. 297 , flu.Jine3 

Fm. line8 
p.399, ARSTR.line2 
p. 410, lin~ 16 
p.514 

VOLUME 109 

for: «mocuer"-'Cfll 

for: mr1,:>w(r"-'C11s 
for:Da,;.c/lipsmporr,m 
for : Da,;.l,aptmyl11m 

for:D. 1ri1icirepe11tis 
for: C.iulcrm,:,/i11, 
for:H.obpyriform 

for:1,i:e,ulomicrusp,1111m 
for:Moellerodi,cusroprowmae.p.439 

for:Oxypon,spiuico/a ... p.314 

VOLUME 111 

p.Jl3,A 8STlACT, ]ines4- 6 

read:T.,aifrr1,,., 
read:Lx11,wra cyrtellll 

reJd:Skdetoc11 tisro,eo/« 

read:gn,mowJ>i!osr,s 

read:Psroufoa:,rncpm-a 

bv11.!11crllae 

.w./:fromlloletus subgen. 
read:0.m1'ralic,,la 
re.d:D. 1111<ralfrola 

read:am0<t1c· roS<Cr" 
read:P.arn0<ne· ro,e11s 

rcaJ,a,.,oe11e-roS<'"s 
re•d:Da,;.e//ipw,pora 
read:Da,;.luiptoptylll 

read:D. tritici· rep.,tatis 
read:C.iirrcmm/ia 
read:H.obpyriforme 
n:ad:ps.,,ul,,microwr,,m 
,....,,,, ... p.437 
,....,,,, .... p. 308 

for,Aspicilinmoe"i,11n,Vwmomalbe/!11/a,Perr11sariaJ>1,pillaris,Porit1<1<1,,.,ea,a,xlRi11odfoa 

/ari.,,ensarenewtoTurkey. 

read, A.<pidlia "'a('"iwn i~ ,~w to Turh): 
p.491,linel? far: lt , ,....,,l,ltis 
p.49J,li ne34 ,Meler/,ewor,l.s,r., thcrthangyrophoricacid 
p.492, lint' 21 for. und~r ,ik of lobe margins ,....,,/: umk-rsidt' of lobe ma rgins 
p.493,line2 far. ltoccurrsonbark... ,....,,/:ltoe<:ursonbark ... 
p.493, line32 far: ... fromX.verru,igerainthechcmi,try,,inccitoontams .. 

re<>d: ... from X. wm,cigt"ra in their chemistry, since it coma ins*" 
p.502,lincl far:(lurkcy) n-a.l:(Turkcy) 
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MYCOTAXON BECOMES AN ON LI NE JOUR NAL I N 20 11 

MYCOTAXON ONLINE? - After thrC\' months of considerotion, we have decided to 
convert our journal from a print medium into an e.'\:dusivdy online publication , 
beginning with the January-March 201 l volume, MvcoTAXON J 15. To facilitate 
the most seamless transition possible, we shall make all papers from MvcoTAXON 
2010rnlumesavailableforfreedownloadovcrthenextfowmonths.Ourtableof 
conten ts,abstrac1s,book reviews, nomenclatural novelties arealrcadyonline,and 
we now host almost 70 previously summarized armo1alcd distributional spcdL'S 
lists on ouronlincrcsourl;L'S]Jagc. 

·n1c decision to make this revolutionary change vrns not easily reached. Many 
ontheeditorialstaffandadvisoryboard initially resisted thechangeove1~formally 
proposed by MYCOTAXON founding editor Dick Korf in mid-Pebruary. llowever, a 
judicial cost-benefit analysis shows that the move is both timely and wise. Even the 
most inveterate bibliophiles among us confess (some rathershamc-faccdly) that we 
havecomctodcpcndoneasilysearchcd l'Ul-'filcsforouroW11 individual research. 
For instance, I now find a reference much more quickly on a io.ptop than when 
I walk the few steps over to my now over-loaded library shelves to ferret out the 
pertinent passage on the correct page in the proper volume. 

Although a print version will no longer be available after our final 2010 volume, 
there arc many benefits to both subscribers and authors. One important plus is that 
as many color platt'S as authors wish to include will now be available at no cost toll~ 
(or them!). We will reduce subscription rates, as we will eliminate virtually all of 1he 
printing and mailing .:osts, which will so,m bcnccdlxl only to wvermailingprinh:d 
volum.:s tn selected lihrnri<cs as rcquir,:J by lho.c l11lc rn.i lio11al Cn<le of l~olanic.il 
Nomenclature. We arc simultaneous ly "going green~ and advancing the future 
of publishing. More information and regular updates about the journal's radical 
change arc available at 

WWW.M \"COTAXON.COM/GOGREEN. IITM L 

THE 001: AN INVALUABLE AUTllOI< t.ESOUl<CE ANU t.ESEAl<C.:lt TOOL - EIT.::ctive 
immedia1ely, we ask ,111 au lhors 1odelermincforeach reference in their LnEt.ATUII.E 
C t'fliD (bibliography) section whether it has a DOI number as an online document. 
["This new requirem,:,nt, which will b,:, also be includ,:,d on th<' expert revinv 
comments forms sent to the Editor-in -Chief, must be completed before amhors 
submit a paper for accessioning and nomenclature review.] 

Authors can ,:,asily ch,:,ck all th,:,ir rcl"cr,:,nces for 001 numb,:,rs by signing up 
for a free account at CrossRef <http://www.crossref.org/SimpleTextQ11cry/>. 
Aftcrrcgistration,a11thorsmayfrcclyentera whole set of references from their 
paper, formaltt:d ,:xa,tly as Mycotaxon rcquir.:s, in the box provi,k..J. (You will be 
restricted to checking I 000 references per month.) The results will give you a DOI 
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reference to every paper that has one. You can dick on the DOI lo sec the first page 
oratleasttheabstractofthecitcdartidcandyoucanchecktoseewhethcryouhave 
spelled everything correctly. You must then add the DOI to the end of each citation. 
Hcre'sancxamplcof4citedrefcrcnccs: 

\'OUR CITED REFl!REXCES [YOU PASTE INTO TH E l!OX]: 

Ewald, OM. 2009. Using Latin in diagnoses: a guide for the perplexed. North 
Acerican Fungi 4: 1-9 

Hodge K'l; Garns W, Samson Iv\, Korf RP, Seifert KA. 2005. Lcctotypification and 
statusoflsarial'crs.:Fr.·1axon5•1:485-489 

Korf RY. 2007. On the genus Solenop;,,zfo (Fungi; Laclmaceae) and ICBN Art. 58-
a slccpingdog bitcs back. Bol. Soc. Argcnt. Bot. 43: 29-32. 

Strongman DB, Wang J, Xu, S. 20!0. Nev, trichomyce\cs from western China. 
Mycologial0\:l7'1-l84. 

CRossREF's DOI RESPOXSE: 

Ewald,0/1.1.2009. Usinglatlnlndlagnoses:aguideforthcperplel<ed.NorthAeerlcanFungl 
4:HI. 

doi'J02509/naR009004002 

Hodge KT, Garns W, Samson RA, Korf RP, Seifert KA. 2005. lectotyplfication and status of 

doi ·J0230ZQ'i065379 

Korf RP.2007. On the genus Solenope2la (Fungi: Lachnaceae) and ICBN Art. 58- a sleeping 
dogbltesback.Bol.Soc.Argent.Bot.43:29·32 

Strongman DB, Wang J, Xu. S. 2010. New ulchorny.:etes from westem China. Mycologla 

101;174-184 

doi'J03852/09-029 
PMid:20120240 

\'OU RREVLSllDCITATJOXS: 

farnld, OM. 2009. Using Latin in diagnoses; a guide for the perplexed. North 
Amcricanfungi4;] -9.doi:I0.2509/naf2009.004.002 

Hodge Kl; Gams W, Samson IL-\. Korf RP. Sdfcrt KA. 2005. Lcctotypifi-cation and 
statusoflsariaPcrs.:Fr. Taxon5•1:485-489. doi: I0.2307/25065379 

Korf RY. 2007. On the genus Sol.:nopeziu (Fungi; Laclmaceac) and lCBN Art. 58-
a slccpingdog bitcs back. BoL Soc. Argcnt. Bot. 43: 29·32. 

Strongman DB. \\fang J, Xu, S. 2010. New trichomy"tcs from western China. 
MycologialOl:l7•1-llM.doi,I0.3852/0'.l-029 

[If ynu dick on the blue DOis returned by Cross Ref, ynu will go to the original 
first Jrnges, where we hope you wnuld rnlch lhe misspelling of "American" in lhc 
first rdcrcncc. ]1,.]ics arc igrwrcd by Cross Ref. The third nJcrcncc hHs no DOI. '01c 

fourth h<1s anolhcr index rcwrdcd bul nol linked: PMid:20122024. = Pub Med] 

More informal ion <m lhis new prci.:css is ivailablc al 

\V\V\.,.,MYCOTAXON,COM/AUTII ORS/ DOLll1'ML 
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Nm,IENCLATUJtE - Mycotaxon has long listed the new taxa, new taxonomic 
combinations, and new names in the end pages of each volume. However, readers 
have had toreadthepaperstolcarnthatanalreadynamcdta:ii:onhasbccntypified. 
We now include this previously overlooked information in our newly c:ii:panded 
NOM EKCI.ATURAI. :-.OV6LTIES AKD TYPll'ICATIOKS page. \Ve also now supply the 
basionym for each "nom. nov.' within our lists - particularly helpful as it provides a 
link between a previously "known' name and a new 'unknown' one. 

ln 2009 WC initiated a formal NoMEKCLATURE SECTIO;,;" that printed IN TOTO 
new conservation/rejection proposals currently being evaluated by the [APT 
permanent Nomenclature Committee for Fungi (CF) as well as formal Committee 
reports, proposals to amend the CODE that directly affect fungal nomenclature, and 
spirited opinion picccs on nomenclature. All formal proposals, however, are first 
(or contemporaneously) published in TAll:ON, which posts them for free download 
on its wdlsite, <www.ingcntaconncct.com/content/iapl/lax>. We have decided to 
offer MYCOTAXON readers only brief proposal summaries and the URL where the 
complete proposal can be downloaded. Our Nomenclature section will therefore 
resume in Mrcotaxon 113 in an abbreviated form: although we will only summarize 
lht': formal proposals, we still welcome original pap<..'1"S from thost': wishing lo 
cormm:nl nn <1ny propnsal still undcr considcrnlion by the CF. 

MrcoT!,XON J 12- 0ur 2010 April- June volume contributes 91 new fung-1! names 
and typifica tions in 16 papers by 113 authors and co-authors representing 21 
countries and assisted by 88 expert reviewers. As always, authors include many 
excellent drawings and photographs, and we v.'lsh to draw attention to the subtle 
blues and browns in the lovely full -color plate of several new entolomas described 
from the l'rimorsky Terr itory in H.ussia on page 233. Enjoy! 

Warm regards, 

Lorelei Norvell, 
MYCOTAXO:-. Editor-in-Chief 

6/une2010 
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FOUR EASY STEPS TO SUCCESSFUL MYCOTAXON PUBLICATION IN :?.010 

MYCOTAXos's complete instrudions, whkh "'ere last updated in January, 20l0, arc 
posted on the INSTRUCTIONS TO AUTIIORS page on the MYCOTAXON website listed bdo,v. 
Prospedive authors should download instructions Pl)!-', expert reviewer comment and 
submission forms, and helpful templates by dkking the 'file download page' link on 
the instructions page before preparing a paper intending for the journal. Below is a 
summaryofoursimplc'4-s.tep' publicationprocess. 

Step I- PEER REVIEW: Authors send a formatted text document with illustration files and 
MYCOTAXOS Reviewer Comments l·orm to two experts for peer review. Authors should 
(i) make .:crtain that both peer reviewers haw Emailed the .:omment forms to the 
Editor-iri-Chicf <editor@my.:otaxon . .:om> and (ii) revise their manuocript a.:cording 
to reviewer suggestions before submitting a master text file to the Nom;:ru:latuN Editor 
for nomendah1ral n:vicw. NEW: doi reference numhers shollld l,c ~ddcd lo lhe dtcd 
rcfen:ncespriortoscndingamanuscriptoutforreview.(Seepp.515-515,thisvolume.) 

Step 2- NOMEKCLATURI\L REVIEW; Authors next Email their rc,·iscd master tc;,;t file 
(containingfootnotcs,tablcsandcaptionsbutNO illustrations)tothe/l!om;:"c/alurc 
Hditor <Penny.:ookS@Land.:areResear.:h.co.nz> for a.:cession and pre-submission 
review. The Email message MUST in.:lude the word 'MYCOT,uo:,,,' on the subject line 
and MUSTin.:ludc names and Email addresses of all peer reviewers. The Nomcn.:lature 
Editor will returnannotatedfileswitha listofnecdcd.:orrectionstotheauthorsand 
F-t/i!or-iri-Chief 

Step 3-F11,;A1. s1111Mrss1os: After .11.lllwrs receive their manuocript accc:s,;ion number 
and make rc\'isionsrcquestcd duringnom.:nclatur.i.l review, they should send (i) a 
completed MYcOTA.'.:ON submission form; (ii) scpar.i.te text files for main text. tables, 
and legends; and (ii i) art files to the Editor-in-Clrief <cditor@mycotaxon,com>. O nly 
tcxtandimagefilesconsideredrcadyforimmcdiatepublicationshouldbesentatthis 
time. The Eclilor-irr -Clri~f will try to acknowledge receipt of files within two weeks 
Authorsarcash•dtowaitatleast 14daysbcforcsendingafollow-upqnery, toavoid 
unnecc~~ary Emai l traffic near publ ication deadlines or during temporary dosllrcs of 
theeditorialoflice 

Skp 4- PttESS PREPARATJOS: A tier preparing a press-quality Pl)F from the author's text 
and art files, the Ec/itor-in-01ief sends journal entries for the nomcndatural novclti<:5 
andauthorindc.~ pagcswiththel'DFprooftoallcoauthorsforapproval.Editorialcrror.. 
arc always corrlx:ted frce of charge, but authors who ask the f.dilor-iri -Chicfto .:orred 
errors present in their original files will be .:hargcd SJO per .:orre.:tion (minimum 
charge oiS40). Payment arrangements of all !"ecs should be made by writing the Busin..ss 
A/1ma1;ff<subocriptions@my.:otaxon . .:om> 

Mvr.oTAXos fre,iuently updales it s wchpagcs and regularly posts abs1rncls, table of 
contcnts.bookre,·iews.indkcs,distributionalchc.:klists,andrevis,,.-dinstrudionsand 
forms on its website. We invite all of you to browse our website frequently for updated 
journalandothcrintcrestingmy.:ologicalncws. 

WWW.MYCOTAXON.Cm,t 
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Mvco·rAX0.'1 is published qua rterly during the periods of fanuary Morch, April June, July 
S.-ptemher. and Octoher-Decemher hr Mvcouxos, l.rn., 316 Richard Pl., llhaca, NY 14!\S-O. 
USPS Publication r l6-l2l , ISSN, 0093-4666. Periodical postage paid al lthac,, NY, and at 
odditionalm~ ili11goffices.Subscription rate,for20l0: [11 US.andpo<<ession<, oneyear,$330.00: 
n,ducedralcforpersonalsubscribcrs.onc)·car, SIS0.00.Allforcignsub,criptions: Canada/Mexico 
add$J 5.allothercount ries add$<\OforlMS aironail 

S.,ndiKklrcsschangt..-;loMYCUl"AXo.'1, [;m. 
P.O. Box 264, Ithaca, NY l·U~5l ·0264 US.'\ 
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MYCCl"fAXON 
Tiil! l/1!/TRNATIONA/, fOURNAJ, OF l'UNG,tL TAXONO.\IY & NO,\ ll:/\'Cl.A"/'URl: 

M¥cor 11 xo;,.· is a qltancrl y, pe,:r-re\'iewcd journal de voted to mycological taxonomy anC 
nomcndalurc. All arlidcs arc rcvicw..xl by spi.'Cialisls prior lo submission. l'ubli~ al iu r 
is orcn to eve ryon e. Papers are in English, with summaries in any additional language, 

desired b)· lhc authors given for longer articles. Author, prepare their o wn iilcs after havi nf 
rccc"vc l u ·1·ca l comment < ! om pn,-<nhm '<Son rcv'cwc r,; and n omcndat ur 1 J'C',. ·cw hy th, 

Nomcndahm: Editor. frmruit i,.,,s Ir A11tlmrs and Guidd<rus Jw R.-v,.-w.-rs arc updated J ll<l u r 
he do wnlo aded frn m nm wchsik ~1 < WWW. MYC:O TAXO'< .C<Ht{A1'THORs!nm,· i,;1 .nM>S.f!TMI :> 

Submission p m ~cd ,m:s arc presented in lhc fast page < o f e.u.h volume 

A LERT - ATT ENTIOr<. A LL S U BSCRIBERS: IM PO RTANT NEWS! 

Mn.01A ~<"isevolvingl 

In Jam1ar)' 2011 , we will con,·cn to an o n linc form at and will n o lo nger o ffer a pri nted , ·c rsior 

of the journal. M n:o rAXo)< has, from it s incept ion , worked al being a fast and alfonJahk mean, 

ofsha ringtaxon omi.:andno mendalu r~I discoveries. Risingpostagc .:osls anJ o ur c lfortsto "gc 

gr<:<:n" ha,·c m ade i( ~ka r ( o us tha t moving lu an onlinc lo rmal o ffers su b!>< rihc rs and au lhon 

numerous adv-Anl ages. Yon will rece ive ad d itio nal information abo nl what the<c changes will mcar 

to rou in the ne~I ,·ol ume o f MYcor ,uo:<. You ~an al,o hep up lo date o n thi < d1ange o,·er at 

www.mycot axon.com/ gogrttn.Jitml 

A LERT - ATTENT ION AUTHO RS: AOOIT IONAL NEWS! 

Am o ng the many adv-An1 ages an o nline M\TOTAXOS" offer< authors is the nppnrtunit} 

to publish an un h ,mted number o f pages and ~olor illust rations. both al r< O coH ' Al 
a rlicks suhm\Ued ln Mn:oTA.,o)< now rcq llirc authors lo prcwidc D igital Ohj<:~l ldc nl ilic n 

(DOis) in thei r cited references. More in form atio n o n this new p ro~-ess is available al 

www.mycolaxon .com /anthors/doi.html 

l'rinl,:d w n io n$ c,f th~ .l!ycul~.,w, C11m 11/u1, ve In.Ike, fvr Vvlunm, I ·20 (ISBN 0-930815·00-5),\'<.>lumc, 
2 l -40 (ISBN 0-930815-01-03 ), .ind Vulum,·• 41 .6() {lS IIN 0 ·930845--0i --0 2) drt' J , ail,1hk (><'<' oc.._riptiun• 
J l <W\\W.Mn.ur,u v s.c.u.,1> .inJc,r,J,,r tll<T<'<.>rlh roughyvurlvwl b<.><.>ks l<.> n.'s li>1ini;$und,·r "Bc,ok, 
in Prin t"). An on[in e Ciimufotiw 1'1,le..l to T,1.ro i,i Vo/,,mes 61-Jf. and th~ C11m .. l<11iw •. \,,r/,or lmf<'X fr 

\lo/11me:s6 I -J,f.an,po>1edal <W h\\.M YLU l'AXUS.UJ .\I :>. 

lla,k V<Jlumcs lhruugh2007art•a,-:,.ilabk· as dvwn lo.ids 1hroui; h C~ br rlil>t'r 
<WW h.LY~lR I R\F tl Lt .UR<;. ( KkY BbRLl ~tl</i 'l l)lX.!l l .'•t > und,·r 'Jvurnab 

COI\TACTING MYCOTAXON'S 1:mron. /N-C/1/EI' /J)' J:-MA/1. OR /'()Sl" 

' lv rt·~~h the Edi1or·i'1 ·Cl,i4 rci;,1rJin£ m,1nu...:ript •, E- m,1il lo <bl>l l'U R(@MYCuL, xu.,.cuM> 
or post lo Lo«fo L Nur w ll , 6i 20 C' W Skyline &ulc V"drd , Po rtland, 011. 97229-1309, USA 

CONl'ACl/1\'.G MYC01i\XON'S 0/WE/l /)/i l'AR1'M/J'N'/" 8Y /,' -MAIL Oil /·AX 

l i.> rt·a~h th,· Onkr Dep;ulmt•nl for in fvrm.ili<.>n vr pla~ini: vn.kn, )·u u may 
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Type specimens in the Mr.:ological Hcrbarium "Albert S. Muller" 
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Priyanka, G.S. Dhingra & Nishi Singla 21 

Volvariella acystididtd (t\garicomycetes, Plutencemt), an African species 
new to Europe, with two new combinations in Volvariella 

Alfredo Vizzini & Marco Contu 25 

Taxonomic assessment or some pyronemataceous fungi from 
China Wen-YingZhuang 31 

Smtdli11ia jeju.msis (Peziwfos), a new species from Korea Jae-Gu Han, 
Young-Joon Choi, Donald H. Pftsh:r & Hpmn-Dong Shin 47 

Lact<irius rupestris- a new species from the Brazilian semi-arid region 
Felipe Wartchow & M. Auxiliadora Q. Cavakanti 55 

A11asel,mospordla sylvatica gen. & sp. nov. and Pswdoacrodictys aq11atiC11 
sp. nov., two new anamorphic fungi from Mexico 

Rafael F. Castaneda Ruiz, Gabriela Heredia Abarai, Rosa Maria 
Arias Mota, Marc Stadler, Masatoshi Saikawa & David W. Minter 65 

£,rdoge,wspora, a new genus of anamorphic fungi from Venezuela 
Rafael F. Castaneda Ruiz, Osmar Morillo, Belkis Tovar, 

Zulaima Hernindez, Teresa lturriaga, David W. Minter, 
Joscpa GenC, Joscp Guarro & Marc Stadler 75 

'The genus Le11cocopri,111s in western Washington Joshua M. Birkebak 83 
Type studies and nomenclatural revisions in l'arasola (/'satllyrellaceae) 

and re lated tax a Lasz.l6 G. Nagy, Csaba V3gv0lgyi & Tam.is Papp I 03 
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