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Arthrorhaphis vaci/lans, 
new to the Iberian Peninsula 

.~Jh!rcz@S.:,dr.ellh.:rg. d.: 
Forscl•rmJ:Siflstitut Smckct~bt!~ Abt. Bottmik 11ml Moldwlur..' Evolutiot~sforsclwrJR 

1J • 603.?5 frcmlifurt 11m M 11 i11 , Gerrmmy 

Abstrnd - tbl/,vrlmplti5 vu<illum is r«Ordcd for II~ lim tillll' from 11~ llx'rian 
Peninsula. Rcm.ar~ 011 its l'Colog~· antlnn ib <lilllorcnce.~ with do!>t'l)' !X'latt"d s~~ in 
t lu:lbl:ri.mflcnin)ula~n'm:u.k. 

K(")' wo"b lk•n)m)"YS mfi•$, kty, lidu:.limlou~ lichens, 5J1:tin 

Introduction 

Artllrorfwpflis wrc iftam 'I h. fr., a species of lichcnicolous lkhcn growing on 
Ua!!omyces rufu.~ (Huds.) Rcbcnt., is reported for the first time from Sierra 
Ccbollcra Natural Park in the nort hern pari of !he lhcric ~ystcm , La Rioja 
in northern Spain . It is a r.m: species with scatlered North llcmisphcrc 
di~t ribution up to now unkno,vn from the Iberian Peninsula li chen flora. The 
Sierra Cebollern Naturd l P<~ rk is pr<Hected from 1995 due to its natural and 
biogeographical importance, since: it represents a transition zone betwet:n the 
Eurosiberian and Mediterranean Regions G'••fendiola 1983). Climatic conditions 
arc more or less continenta l: upper areas oft he Reserve correspond to the cold 
temperate belt, whereas the lowlands correspond to the sub-mediterranean 
belt (Mendiola 1983). Geologically, siliceous rocks from the upper Jurassic arc 
predominant. 

Ecology and distr ibutio n 

1\rtllrorlwpllis 1111dlltms w .. .:Js found at 1420 m on medium add soils along both 
sides of a tr.a.:k crossing u mixed beech-pint: fores t {Piuo-Cytisia/1 purgautis 
Rivas-Mart int::t. 1965, Joi,gtmion sylwllicth:! LUC[Ud 1926). ·lht: fac t that it 
,,·as found growing on Baeomyces rujiu thalli rather than independently is 
considered unusual (Obcrma)•er 1991 ). At our collection site, Jlaeomyc~ 

.::ove red a large area and the number of thalli infe.::ted wa." high. 



2 ... 1'i r.n:·Orleg.t 

A wKill(ms is considered a rat her r.1rc specit.'S that has an arctic-alpine disjunct 
distribut ion. 1he studies of vascular plants by Mendiola ( 1983) ind icate that up 
to 10.1 %of the loca l norn belongs to this ar,tic-alpine cont·ingent. A. wh:illm•s 
has been previously recorded from Mongolia {Biazrov 2006); Russian Siberia, 
where it seems to be relatively common (Zhurbenko 1986), China and Nepa l 
(Obermaye r 1996), Greenland (! Jansen & Obermayer 1999, ' lhomson 199i), 
and Europe. "I he European distribution is St;:attered and r(.:'prcsented b)• few 
records, with the species reported from Iceland (Orange 1990), Norway and 
Sweden (SantC$SOn ct al. 2004, Ih len 1998}, United Kingdom (Coppins 2002), 

and Austria, Germany and Faeroe Islands (Obcrmaycr 1991}. Discovery of A. 
l'tld llm•s in Spain extends its distribution southward. 

Remarks 

Until now, only three Artltmrfwpl•is species were known fro m the Iberian 
l'cnin:-:ula (Uimona & llladun 20(ll): A. citriuella (A.:h.) Poelt, A ttlpina 
(Schaer.) R. Sant., and A grise(• Th. Fr. The firs t two taxa on!)' r.~.rcly begin 
their de\'e\opmcnt on nth'Omyc~ (Obe rma)'er 1996). A citrine/la usual!)' has 
a sorediak thallus and is .::har.1ctcrized by it s medulla lacking Ca-crystals anU 
large (50- 110 x 2.5-3.5 ~m ) 6-9-septate asco:;;:port.'S. A. afpiua is so closely 
related to A. vacifltms that l'lerilc tha lli can be often impossible to dHrerenliate. 
A afpiur1 has longer (30- 50 ~m) 5- 10(- 11) -sept<~le as.::ospores (Oberma)'er 
1996). A.grisea, usuallyparnsitico n Raeomy.::~ thalli that it partially disco lou r~, 

is only rarely found growing independently ( PCm~-Ortega 200-1). 'I he presence 
orlarge (30-50 x 2-2.5 fl lll ) 12- 1 5-septate as.::ospor~ readily separates A.gri.~etz 

from yo ung. under-developed A. wzcillaus thalli when apothcd:a arc present./\, 
grise(l is relatively uncommon to the Iberian Peninsula, where it has prcvio uj;Jy 
been rc.:orded only from La Rioja (Etayo 199 1) and Asturias (PCrcz-O rtega 
2004). 

A. tdpitUI var. juuge11s Obermayer & Poe it, described from Tibet (Obe rmayer 
1995), is a morphological intermediate between A. rdpi11a var. alpilld and A. 
wiCillm•J. A. rdphUI \f:lr.j11ugws shows3 rougherapothedal disc with somewhat 
thic ker margin, longer asci (80-110 fJ tn) and slightly longer spores-( 11-) 17-
25(- 28) fllll that arc often more than 3-septate (3-5(-7) septa; Oberma)'er 
1995). A. mdlftms produces slightly (16-20(-22) ~m ) smaller spores wi th up 
to 3 septa. I lowevc r, more research is needed to determine the genetic distance 
between these two taxa. 

S1•t:c1m :s t:x.uust:u- SI'AIN. L~ Rioj<1. Sicrro~ O:botkra. Villolbda dt- Camero~. 

30TWM27~. H 20 nl, on Baromyr-N rrifrt$ at tr.td:.-s idt, PJrc-Ort."];a. 30 Jum- .200S 
(UEIU!. t> ER£1'..-0RTEGA). fLC Rhi:to..---arpic ~teio.l. 



Jl rlhrorlraphiJ vacillmu, new to Jbtria (Spain) .. ~ 

Key to the known Arthrorhaphi5 species in the Iberian Peninsula: 

I. 'lhallus rdlo.,.,. to yellowish green, parasit ic o n llaromyus or not .......... . ... . 2 

I. 'lhallusgrey or imn1o:rsed, almost alway-s parnitic on 8tlt!lltll)'(i.'1 ••••••••• A. griso:a 

2. 'I hallus without Ca·Cr}'Stals in the medulla. spores ~ 50 ~m . . .. A. (irrindlil 

2. 'Jhallus with Ca·Cr}'Sials in the medulla, spores usua l!}• S 50 pm . . .. . 3 

3. t\sco~porcs (2·)3-scptatc, 15-22 vm lo ng ......... .. .......•.. 

3. t\scosporcs 3- l<l ·~ptatc, 25-55 }Jm long . 
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Preliminary list of cercosporoid fungi from Poland 
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Dcpw·tmclll fl/ Rotu11y mul Mycology. M•tritl Curic-Sklmlow$ktl llniwr>ity 

Akadcmi<ka 19. I'L-10-033 LuMht. Poland 

Abstr.u:l In thi~ pa~r. re:suhs ofa "omprehl'miiY, annut:.lted ch«klist of Cl'KO)iiOI'\>iJ 
hypho myc('tc sp«it'$ in Pohmd aR" summariu.:l. 67 sp«ics arc hithcno knovm from 
Pobnd. Th•• oomplcte annotated li~t comprising :n Ccrr~pom. ~ ~ p,,#-afflm, I\1-'0 
Stct~ll• and two Pi<'!uluu:rw>Jvtl• ~)>ecics is a111ilablf.' on tl~ foUov:ing Mycotaxon 
" 'ebsitc: hnp:/l~<>..,.,.w,nl)'COtaxon .contf resourcc.~wci)li~ts.htnl l 

K")' words mitosporic fungi , hyphnmyc('tes 

Introduction 

Cerca"1)()m and allied gcncr.:a arc anamorph)> of th<.· a'\comycctous ge nus 
M}'fOSfJiwc:rd/(1 Johanso n (t:.g., BroJun & Mdnik 1997, Kim & Shin 1998, 
Crous & Braun 2003). Sin.;e Cc:rfO~J;ora was eslablished by Fn:scnius ( 1863), 
I he number of species assigned lo I his genus increased rapidly, followed by a 
significanl expansio n of il s generic co ncept, induding numerous P(lS$11/om-like 
fungi (~raun & r..•lclnik 1997). 

"I he firs! wo rldwide monograph o f Cercnspora Frcscn. s. lal. was published by 
Chupp(l951).1.aler, Dcighton(c.g. , 1967, 1976), Braun (1995), Hraun& Melnik 
( 1997) and other authors narrowed the generic concept of Cer~·osportl s.lat. and 
divided it into smaller uniL-;:. Recent!)' C rous & Br.mn (2003) rccogni~cd four 
true cercosporoid gener.J., viz. Cerrospom, PsrmdOc.·ercosJwm Speg .. P<1ssafor" for. 
and Stwella Syd., and several o lhcr morphologi-.:ally similar genera, based on 
molc..:u lar se<1uencc analyst·s and a reassessment of morphological charJ..: ters. 

!=irst reports o f cercos poroid fungi colh:ted in Poland date back to the late 
J9tt.-ccntury, when Hennings ( !892), Schroeter ( 1892, 1897) and Hellwig (1897) 
listed various fungal spe.:ies found in the \'idnily of the !own of Swiede, in 
l.o\ver Silcsia, in the Sudeten Mts., and in the vicini!)' of t he town ofWr~.e~ nia 
ncar Poznati, respcclivcly. First studies in the 20'" ccnlury, for example by 
Garbow~ki (e.g. 1929, 1935), Garbowski & Juras"t.k6wna ( 1933) and l.c!!'zc-.-;cnko 
(1937), predominanlly contained data o n parasites o f crop >~nd orna mental 
plants. First records of ccrcosporoid fungi found in natur>~l plant communitit:s 
wt:re published from the Talr>~ National Park (Starmachowa 1963), followcd by 
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collections from the Ojc<.iw and Pieniny National Parks (e.g. KuCmiert. 1973, 
1976, 1977), the Polcski and Bialowieia National Parks (e.g Mulenko 1988-
1989, 1991a, b, 1996), and recently from the Slowi1lski National Park (Ada mska 
2001). Studies by Danilkicwicz. (1987, 1987-1990) condu.:tcd in the left-bank 
valley of the central Bug river provided valuable informat ion on parasi tic fungi 
in riparian communities. 

Materials and methods 

The list of ccrcosporoid fungi was complied lL"ing reports available in the 
liter .. ture. 1l1e species listed were usually rccorded on Jiving plant organs. 
Cercospora sp. collc..:tcd on honeydew of Abies sp. represent s an exception and 
is some"• hat rat her doubtfu l. 

'lhe fungal nomenclature and taxonomy follows Crous & Braun (2003). 
Spedcs names used in the origi nal publications, which deviate from those 
in the latter publication, arc dtcd as synonyms. "I he host plant nomcndaturc 
follows ~·li rck et al. (2002). 

Results 

A list cont01ining 32 species of the genus Cc!rcospom, 31 species of Pm .. mlom and 
two species of J>se.udocercospom os well as Sreuetfa is given below. Cercospom 
species were collected on 16 host plants belonging to 33 genera and 17 fam ilies 
of both da!'."es of the Maguoliopllyra (Maguoliopsida, Uliop$-ida). 'I he highest 
amoun ts of cerco$poroid parasites were recorded on reprcscntativ<:s of the 
Ftlbaceae {nine ~pccics), Brtmicaaae (six), and \liolaceae (four). Pasmlom 
species were collected on 92 host plants belonging to 58 genera and 19 families, 
including the Poaceae (\vith 25 species), ApitlCt!lle (with 11 species) , RoHtCelll.~ 

(with seven sp ... -cies), Ouagraceae (with six species), Clleuupodiaceae and 
Rul>iaceae (with four spcdl'S each), which represent the host plant famil ies with 
most ccrcosporoid species. Only two species of Srenella a11d l'seudo.:ercospora, 
rcspc.:livcly, arc known from Pola1\d, viz., S. l)'filri 01\ tyrlmun salicaria lA, S. 
suiJsauguineaon Maiantl11mllm1 bifolium (L) t-: \V. Schmidt, P geicola on Geum 
mcmrmmm l .. and/~ opuli on Vilmruum opulus 1.. 

Subs trates, literature references and synonyms arc included in the complete 
checkl ist (PDF fi le) available on th e Mycotaxon webside: http://www.mycotaxon. 
com/resourccs/weblists. htm l. 

1he chc..:klist includes the following CercosJ'<'m species rccorJcd from 
Poland: C. 11pii r resen .. , C. nrmomciae Sa..:c .. , C. bnrbrm~.ae (Sac.:.) Chupp, C. 
bericola Sacc., C. cardmnines Losa {cilrdmninae), C. cnrotae (Pass..) Kazn. & 
Siemaszko, C. wrvara (Rabcnh. & A. Braun) Wollenw., C. depmeoide.< (Dcsm.) 
Sacc., C. eupltm$iae. Ondtej, C. knbllfiana Allcsch. ex Lindau, C. l)'cii Ellis & 
llalst., C. maitmtltemi Fuckcl, C. m~dict1giuis Ellis & J ~vcrh . , G. melilotiOudem., 
C. mercuriali.~ Pass., C. ll(lSturtii Pass., C. oliw1scem Sacc., C. ono11idis (Auersw.) 
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IIOhn., C. prmtoleuca S3c.:. , C. paridis Erikss., C. plt~alidis Ellis. C. pin reuii 
Dominik, C. phmtagiui.~ Sacc., C. mdiat(t Fuckel, C. sttuedoui.~ Ell is & Ewrh., 
C. se f<lrht e C.E J\tk., C. t ragopogo11is Ellis & E\'crh., C. violfle Sacc., C. violtlc!· 
!iylwllime OuJcm., C. ttd1ri11a Pass., C. zotmlil G. Winter. 

1l1c genus Pasndom is represcnlly by R actmme (Ellis & l·lolw. ) U. Braun & 
Crous, P. aritlt! (Fuckel) U. lk..1un & Crous, P. avicut~~ris (G. Winter) Cro us ct 
al., P. bw.:i/l~gt'.m (Mont. & Fr.) Mont. & Fr., R bellym:kii (Westend.) U. Braun, 
I~ lm ple11ri Wass.) U. Urnun, I~ cmnpi-silii (Spcg.) U. Braun, R carlimte (Sacc.) 
U. Braun & Crous, I~ cir.:11mSci!'Sa (Sa.:c.) U. lkaun, I~ comari (Peck) U. Braun, 
I~ coucor5 (Ca..;;p.) U. lkaun & Crous, I~ depre.~sa (Ucrk. & Broom e) Sacc., I~ 
dissilie11.~ (Duby) U. Braun & Crous, P. du/) ia (Riess) U. Braun, P. f errugillt!il 
(Fuckel) U. Braun & Crous. P. Jtdt'a (Cooke) U. Braun & Crous, P. gafii (Ellis 
& llolw.) Arx, P. gmmi11is (Puckd ) IIOim., P. m(l/kolfii (Bubcik) U. Dro.~uu , P. 
bl!tl!ro~pum (HOlm.) HOlm., P. micro~·om (Sacc.) U. Braun, P. micro>pc:rma 
l~u.::kcl, I~ mim11issima (Dt' :>m. ) U. Braun & Crou:o, !~ muuttma (Spl'g.) U. Bra un 
& Crous, R muriuil (EIJis & Kellerm.) U. Braun & Crous, P. pmrctwn (Lacroix) S. 
Petzoldt (pwrcta), 1! rlummi (Fu.::kcl) U. Braun, 1~ ril1i~-rubri (S~\'UI. & Sandu) 
U. llraun, 1 ~ m.(icolil (Pa.;;s.) U. Braun , R scrmdiceamm (Magnus) U. lkaun & 
Crou...; and I~ l'amrs (C. Massal.) U. Brnun & Crou.s. 

Pseudl}(.:erco:~pora opuli ( I JOhn.) U. JJ raun & Crous. P. geicol(l U. Braun, 
Slcntdlft ly tltri (Wcslt'ncl ) J.L. Mulder and S. ~ubsfmguiuea (Ellis & Evcrh.) U. 
Br..1un complete the list of cercosporoid spcd~:s r~: cordeJ from Poland. 
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Notes on some Japanese smut fungi. IV. 
Mundkurella japonica, sp. nov. 

CvnTOM IR M. 0 £Ncu nv •· .s: MAKOTO KAKISII IMA ~ 

ond~llrlh!v@y<JIIIJCI.t'IJ.IIk 
1/nstitu t.: of&ttm)l 8ulf{t1ria11 t\tmll!my ofScii!IIU$ 

JJAcml. G. 8mtclh!I•SL, 11/JSujill, Bulguria 

kak i@sakum.cc.t.~ukuba. uc.jp 
1Gratlum.· Sdroo/ of Life ami E11vironm.:nltd Sc i.:11rcs 

U11iwrsity ofTmkubt~, Tsuk uba. llwmki 305-S!i72. /<IJI<m 

Abslra("I - A IX'W smul fungus, A!mufkurdlu jt<J'IImCil. on NlWJ~m .. \' /'it'll~ is<kKribrd 
and illuslratOO IR)ll l Jap~ n. Mundkmdlu k••lopwr~~t:is., :mo thl'r .sp«ies o n Kulopaun.'C 
pirll•$. knQwn only from the 1)1)(' locality in Korea, wo~s abo revised and ConlpHOO with 
I he! Ill:\\' spccic:s. The /apancw .specinX"IIS of M. jn{'l>llita, coiiN:tcd from lb;imki Pr('[ 

( l lomhu):m ll thn.'O.' kx."-.lliti.,'$ ill llokk.:.illo.JMS<:ssgrn>lli~h brown:mll m~il11)• ( 52 75%) 
3 4 ·c~ lkd f<!rli l.- spores while those o f M. kllfap.:lmu:is pOSS('$..~ light ~'C:Ik>"·ish bi'O\"n 
:mll m~inl~ (75%) I 2-o:.:; lk.J fcr ti lc~JK!"'~· 

Kt')' won.l.~ Amlitu.-C'UC", I.JxorKJmy, Urt~ey~WIC'!'. Ustilt~Kilulm)'t"l:f(S 

Introduction 

In the autumn of 1993, a smut fungus on Knlopmuu.: pictus {Amliaaa~} was 
observed in the Forestry and Foresl Produas Research Institute, lbaraki Prcf. , 
japan. Later it was found on I he same host in th ree lo.:alit ics in llokkaido. ' I he 
causal agcnl o( the disea.-.c is a J\·hmdkmella species. 

Muudkurella is a small and unusual smut genus with four known spcdcs on 
Amliaceue: M. heptapleuri 1hirum. on Ileptapleurum veuuloswn Seem. (India), 
M. mossii Savilc on Aralit1 uudic(fu/is L. (Canada ;~nd USA), M. ktllopmwds on 
KaloJ,mmx pict ~ts (Korea), and J\-1, sdlt!ffteme V.tnky ct a!. on ScbelJI"-m digitMll 
J.R. 1:orst. & G. Forst. (Neh' Zealand) {cfr. 'lhirumalachar 1911; Savill' 1975; 
V:.lnky !990, 2002; V;inh:y et a!. !999). '!he members o( this genus possess 
sori localized in fruits, inflorescences, stems, petioles, and leaves fo rming 
:;welling.~ fi lled \\it h spores. Muudk11rellfl spp. posses.-. 1\\'0 .:haraCicristics !hat 

"Aulhor far.:orn:sponden.:t 
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arc uncommon fo r smut fungi, namely the presence of (i) two kinds of mature 
and o rnamented spores, and (ii) 1-4 celled sport'S. All J'.-fulldktlrt!lltl species are 
parasi tes o n woody plant s {Am/it1, Heptapleurum, Kalopmwx, and SclleJJlem), 
wh i.; h is rare for smut fungi. 

In the present artide, the morphologica l characteristic.-. of the Japan ese 
specim ens were compared with those oft he only known species of Mmrdkurella 

on Kfllopmwx, \'i"·· M. kt~ lopmuli:is. 

Materia ls and methods 

Morphological obser vations of dry h~·rba rium specimen :>, hdd in the 
111)'Cologka l collection:> of the ln:> til'ute of Agriculture and 1:orestry, University 
of"I"Sukuba, Tsukuba (TSH), and Facu lty of Agriculture, l-lokkaido University, 
Sapporo {SAPA), \\'CrC made under light mkroscopc ( 1 ...~\ol ) and scanning 
electron microscope (S EM ). For obse rvat ions in I.M, the spores were mounted 
in lactophenol solution o n glass slides by gently heating to the boiling poi nt 
and then cooling. The mea.o;urements of spores arc given in the form: min· 
max (mean :!: 1 standard deviation). In th e description, a symbol'n/,_=' is used 
to im.lio:atc the total numbers of mcasurcd spccim~:ns and fertile spores. 1:or 
studies in SEM, the spores were attached to speci men holders by double·sided 
adhesive tape and coated with platinum -palladium with a Hita.::hi £..1030 ion 
sputter. The surface structure of spores \''as observed and photographed with a 
1-lita.::hi S-'1200 ~ca nning electron micro:::copc. 

Comparative morphology and taxonomy of 
Mundkurelfa specimens on Kalopanax 

M11mlkllrCIIt1 kt~ lopanacis V<inky, Mycol. Res. 94:271. 1990. fi~s 3-4, ?; Table I 

Sori subepidermal, confmed to the tips of s\t' m and usually situatt'd closely 
below the duslCr of com pound umbels; producing con:::idcrablc, irregular 
swellings up to I em long and 0.5 em wide wh ich arc filled wit h :::pores. Spore 
mass powdery, dark brown or brown-vinaceous, heterosporou!i.; liberated after 
ruptu ring o f the epidermis. Spores of two kind-.: (i) one-celled, sterile and 
U.'iually collapsed. :->uborbicular, broadly elliptical, ovate or :->lightly irregular 
in outline, 14.5- 23 x 12- 19.5 ~tm , pale )'ellowish brown, dcn:.cly and finely 
\'erruculose to verrucose, and (ii) 1- to 4-celled (1 - 2- celled spores 75%. 3- 4· 
..:clled spores 25 %; n/

1
=266), fe r ti le sport'S with rich cell contents, subglobose, 

broadly ell ipsoid al, ovoid or slightly irregular, sometimes irregularly roun ded 
rectangular, 10- 19 x 9- 13 (1 3.0±1.7 x 11.1:!:0.9) !Jm (n/

1
=50), light yellowi:dt 

brown; wa ll two-layered , int ernal layer 0.'1 - 0.7 ~un thick, outer la}'er 0.5- 0.6 
~tm th ick densely and finely ver ruculosc; warts up to 0.2 ~lm high, con fluent or 
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i~lated. Both kinds of spores often have a shorlappendage. Intermediate fo rms 
of spore!' may occur. 

SPECIW::N EXAMINED - O n Kalopnmu: pictcc.<.. KORf.A: M ·1; KosGo, SA SSI:IAN, 

H ;\RlOIIU , 13 Aug 1928, K. Kondo {tlok>t)~ in SArA - s.u.; host as K. rki,ifuliu. 
(SK:bold & Zucc.) Miq.). 

Known dis tribution: only from the lype .:olleclion. 

'!he japanese specimens possess greenish brown and ma in ly 3· to 1-.:cllcd fcn ilc 
spo res while these of M. kliiOfHtruzci5 possess light )'CIIowish brown and mainlr 
I · to 2-.:cllcd fertile spores (Tallie I ). Because of these differences we treat the 
japanese collections of ,\o1tmdkurelltl as a scpar..tte species which is d(.>scribed 
and illustrated here as: 

Mumlkr1rclla japot~ica OcndlCv & K-akish .• sp. nov. 
i\h'COIIASI<:. Mll511034 

F i~s h2, 5-6, 8-12; 'J3blc I 

tlulorypu$ he mmriu Kalt'Jf'f'lla.l' pit.tltS (11mub.) Ntrkai (t\mliauo~). }apotli<l, llO<I$/m, 
IINcmki l'ref., Kuki::~:~ki rmuM. "llm:strymul for~ l'nx/c,rt5 lk54'11IT}I l11slilute~. 2.X.I99J, 
1r"G..M. Kdr.i$/Uma(TSHSI/29); rwryp 11~in H.U V. /(j 731. Pumtypii11 muldu Kul<ll>~~m<.e 

pit.tuJ; TS/IS/113, '/'S/1 S/116. 'I'S /1 S / 117. TSII S /1 28. 

Sori i11 jnu;tilmJ vd ~icdlis; i11 f ructihuJ mdmp.:rmi~<m atqm: emJ,.yo mnni11n 
tk, lrt~tlln; iu f>t:tliul/is 1111110Tt:J cmui<fcmbilrJ q{urmtutiN. M11 u.• $/>Ol'lmu, pulvc<ttl, 
a/roviritli oli•uun, a11nlmmnea vd />r·wmo_Y> vi11rua. Sparm:<l~<plicisgo•tc.."tis: C<nit.,.l/u/ara, 
sterild.. J•ler11mque aJIInpi~~, la te dlif•li<<~t:. ovut.-, ! rob.-.rbicul11rn ul irl'l'gulttro. 11-2•1 x 
10 19)lm, pt•tlid.: ••iri.li o./il'll«fl<', d.:ru.: .:1 milmt.: •·.:rrlla<lmu.\ oliqcumdo wrn.w:<a<_; 
JJ>Orr~ I •I ,d/ul<lfn. ferti/<!5.. s•tb,:f~, ... o•tJitl.-tte, lat.e .-llit•wid..a.e, d/if'$0itlcue •-d 
iru:gu/mt~ llli<j ll<lllt/o g/obv>.w ,.,..j irUSIIftmtn t(}/ ltlll/t</o·rti'JIIIIJ;IIfMn, 10,5- 2-1 X 8- /7 
(1 5,8:2,2 x 11.2:/,J) /VII (ul,-110), viritli 11/ivtKtt<t v.el almviritJi nlivt<«tlt; pt1ri.tlt 

bist r(Jio, >frll/lml mt.-nmm Jrtiell/11111 , O,S-0,8 j t /11, ~trt•tum G\'l<'f/111111 t>~~lli.le w!oraJmn, 
0.5 0,9 jtm, .lert;;e er mim•te >'('Tflli~IIO.<IIC, >'('TTIIMt t<.fqtre mf 0,2 /11" alta.<. Germiumin 
J'<' ll<JI/IIIIIIIIiN<>iiJiwn,lllltN//o;l>it/ivsptJfiiS/11/<'fll/1/lulllllt:l<l'lllilllt/ill <'jftJtmlll. 

I;zymoluq. the name refers to Ja/)31/, 

Sori in the fruits destroying I he endosperm and embr)'O, o r in the cluster of 
compound umbcl,situatedsubepidcrmallyin thc bas<."S of lhe umbels, mrely also 
in some umbel pcd icels (ncar the base of th e umbel), producing considerable, 
irregular swellings of variable size and shape. Spore mass powdery, dark 
greenish brown, dark brown or brown-\'inaccous, heterosporous. Spores of 
two kinds: (i) one-celled, steri le and usually collapsed, broadly el liptical, ovate, 
suborbicular or slighlly irregular in outline, variable in size, 11 -21 x 10- 19 ~un, 

pale greenish brown,dcnsclyand finel)•vcrruculosc, sometimes verrucose (warls 
up to 0.6 !llll high), and (i i) I· to 11 -ccl\ed (I · lo 2-cellcd spo r~ 110%,3- to II · 
.::ell cd spores 6() %; n/

4
= 1911 5), fc rl ile spores wil h rich cell conlents, subglobMc, 

ovoid, broad!)' ellipsoidal, ellipsoidal or slighlly irregular, sometimes globose 
(especially some l·cclled spores) or irregularly rounded rectangular (some 4-
ccll ed ~"Pores ) , \O.S- 24 x 8- 17 ( 1 5.8~2.2 x 12.2:!:1.3) ~1m (n/s= 220), medi um 10 
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l:igs 1·2. Mrflullwr.-lla jl•JJOIIrm. Hubit. 
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rigs J..6. Sl~rik (~M row) ;.md f~nilt ~)10M in LM. 3-'1. Mumfkt.r.-/1(1 kiJ/Of>tltlllds (hololyj!US). S. 
M.jnpt>ttim (TSII Si1 2<i). 6. M.jnpoukn (TSII S t l 2~)- Figs HL Sltrih.•(arro\\' ) atMI ftrl ik' sports 
in SEM. 7. M. k.it/ut>tmf~iJ (HoiUI)'!'US) (fr;~~nl!.:nts of m)'Cdiiilx:long 10 11 !o.'Oillllmimml). 8. M. 
jJIJIOnim(TStl 51 126). Scalebars:7 - 6Jml, 8 -7.S !Inl. 
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1:;~ 9- l l . Spore g<! rminalit'ln <tf :\ fmulkurdlu japnui(o. (\n \\'olll'!r agar (0.3- I.S 'l'o) a! 20-ZS. •c. 

dark greenish brown; wall two- layered, inner layer darker, 0.5- 0.8 ~1m th ick, 
outer layer lighter, 0.5-0.9 1-'m th ick, very densely and fi nely vcrruculosc; warts 
up to 0.2 J.tm high, mainly confluent. Both kinds of spores often have a short 
appendage (up to 3 j.tm), occasionally a long one (up to 8 (Jm), more or less 
the same ..:olour a.~ the spore. Intermedi ate fo rms of spores may occur. Spore 
germinat ion results in 1- 4-.::elled ba.~ idia , often several basidia from the same 
spore, producing latcr..ally an d apkallr sessile. el lipsoidal basidiosporcs. 

SPECIMENS EXAMINED - On Kalt>paua.-.: piCI!U f AP:\ N: llokkaido, Kamikawa-shicho, 
NAKAVAW"·~I A(; IU , KOTOm~. 11 Scp 199<1 , 1~-g. S. 'l~u kaili! (TSH Sit H ); llo.Hduaido, 
Abashiri-shicho, r\I ~IIIOKOPPE·MVII.A, MT. lit..'WIIRI , Sl'!p 199;;, leg. Akin)()to lTSII 
S l1 26) anc.l26 Nm· \997, kg..S. Tsukada(S I127); llokkaido,/shikari-shicho, Cm-rost:· 
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sm . Sun::onu-Lua. 7 Oct 199S,Icg. S. Tsukada (TSH SillS); Hon.shu, lbarak.i Pref. 
( 1-J olot~'JIUS ). 

Distribulion: Japan (Hokkaido, Honshu). 

Comments- '! he fertile spores of Mu11dkurella japouica arc main ly 3- to 4-
ccllcd (52-75 96, mean 60 96) while th~c of M. kulopmltlciS are main ly 1- to 
2-ccllcd (75 %) (Table 1 }. Muudkurcdla jaJxmica seems to he morph ologically 
more d osely related to /H. scltefflerae on Scltefflera but despite th e resemblance, 
there arc differences in tht' frcquen..::y of the number of the cells of the fertile 
spores and in thc si:tc::> of t h~· sterile spores, namdy in M. sdteffleme I he fertik 
spores are mainly 1- to 3-cclled and the sterile spon:s measure 14-26 (-32} x 

12-24 ~tm (cfr Volnkyctal. 1999: 332). 

Key to Mundkurella species 
Fertile spores thick-wJ.llcd (1.5-2 ~m. excluding the v.~trts.; warts OA-Q.7 11m 
high), mainly 1- to :! - ~:died . dark brown, On H.:JIItlf!l.:urum .... M. /,cpl(lp/curi 

I • F<rtilc spores thin-walled, not dark broh'll. On other plant genera .. 2 

2 Fi:rtile t<porcs light to medium yellowish brown .. . ...... . ................. 3 

2' Fertile sporc!i medium to dark greenish brown .. .. ...... . •................ 1 

Sterile spore." 17- 27 (-3 1) Jlm long. Jterti le spores yellowi ~h brown, 
mainly 2- to 1-cdlcd. On Aralia . . . .. M . m ossii 

3' Sterile SJmn:s 11.5-23 IJ.m long. Fertile spor"-s light yel lowish brown. 
mainly l · to 2-cdled. On KtlltJfJamu: . . . ........ .. . M. knloptmacis 

Sterile !ipOrcto JJ - 211J.m long. Fertile spore!' mainly 3- to 4-cdled. 
On Kalopmr(l.'f .. .. ........ .. . .. . .... ... . ... ... .......... .. 1\f. japo11ica 

4' Sterile spores 14- 26(- 32) Jlm long. Fertile spores mainly 1- to J-celled 
On S.:hi!fflcm ............................................. M. Mlll:fflerae 
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Conidial fungi from the semi-arid caatinga biome of Brazil. 
Cubasina microspora sp. nov., a note on C. albofusca, 

and some new records for South America 

M ARCOS- FAIJIO OI,IVt: IRA MIIRQUt:S 

nifmaf<JII<'$@UllL-h.br 

V<'/'llff l/1111'r110 rfl' litiiiCII(lifl 

lluiwn;itfwlc tlo Es1mlo tl<t B,lf,ia, C;mqms VII, 
8R407 KM 117, •18970-000, St:nlror rio Uonfim, JJA , JJmzif 

FI.AVIA Ro muGuHs BAIHIOSA 

jl(lvittri!J()@ImtllwiL.:mn 
D<'partammto de Ci~11cil1s 1Jiof6gims,Labomt6rio tit Micoloj:it1 

Uniwrsidwll' r~t<lllrml til' Feir<~tlc Stml•m•r 
lJRI 16 KMOJ. 44031-460. F.:ira tle Stmtmw, lJ.o\, JJrm:il 

Lufs i!ERNA N DO PA SC HO LATI Gusr.tAO 

lgu$111<lo@lu:fs...br 
Ocf!<lrlmt~omtu d<! Ci.:r~das Rialcigicus, l.t~lx:lr.:ll!irio tic Micologitl 

Uniwrsidadc /i.$tadrwf dt• fdra dt> Sa11tmta 
RRI/6 K.:\103, •N031-·160, Fo:ir.t tleStmtmw, RA , Bruzil 

RA t>AEt. E CASTMil r. t>A Ruiz 

rfCtutmieda@inifill.mcu 
llt>:tilt#W tl! lmcstig.leiottc.<; limt~miL"Itlttl.!;m ;1~-Tiadtum 'lh•pird i\l.jm~tlmtkllumboltlJ' 

Ct~lle I EUJ. 2. Smrtit~J:O de Las V.::gas. C fltibmlfl, CP. 17200, Cubll 

L EONO R COSTA }.·l AtA 

/eOI/0((/Illlifl@)'fi/IOO.C0 /1/,bt 
l'kJmrlumom/o tlo: o\ lict >lt•giu,llnivcrsitlatlo! fctlcml eli! l'cnwmbut:ll 

Av. l'r'>f Nelum Cllflves s/11, Citlc~de U11iwrsittiria 
50670J/20, H. r:cifi·. PI!. IJrot zil 

1\hstracl - Cuba$i11a .nbYI:!p<lm, IOund o n :1 ;ICCil>i rl)l!"'liole in the -sc.-rr~ ,b Jib6ia': 
Caatingil bionk'. Hah i<~ Stutt', Hro~zil, i10 t!~ribt.>J and illu)\r.Jtt.>tl. It is di~t ill)lubht'd 

hy subglotx!$c cooidia wit h constrkted septa and \'Crrucu lose, nucroncmaiiMI{ 
conit! iopho~.). !' .. ,~ oi)St.>r\'atiO!U a~ pi'IJ\•iJo.>d baSl.'d v n rt' ·t'Xantin<~tion of I)'Jlt' 
material o.f c .. bt.situz ulbojwr", and 1-1 $j~iC$ of conidial fungi are ~portrd as litst 
n.o.:onb for South Antt.>riru. 

Key wonJJoC- hyt1hon1~t'h~. litter fungi . M.'mi-arid fun)li, ))") len~:~t ia;; 



IS ~- Marques & al. 

Introduction 

The sem i-arid region of Brazil is located almost exclusively in the no rtheast o f 
the ..:ountry. This large exp<mse of drylands, which slreh::h cs b~ tween 3-l'r S 
and 35-15" W, ..:overs almost 8% of the territory of Bra1jl, occupying an area 
of approximately 900,000 km l (Giulietti ct a l. 2006). '!he dimatt• of 110rthcast 
Brazil is one of th e most complex system s in the world and .:reates an enormous 
diven<ity and instability in rainfall patterns. '!he annual precipitation within the 
region \'aries from 250 to 800 mm , usually restricted to a few months during the 
)'Car (Vclloso cl al. 2002). 'I he seasonal availability of water strongly influen ces 
the dislribution of plants, fungi and other organ i:>ms. 

The predominant vegetalion type in this region is composed of severa l 
forms known as "Caatinga". 1lte Caatinga biome is characteri7A.'d by fo rest with 
sc mideciduous or deciduous canopy in the dry season. 1lte structu re of this 
biome can vary considerably fro m forests composed of spiny trees (6 to 10 
m tall) wit h an understory of sma ll shrubs, to sub-shrubs and annual herbs 
predominant \)' belonging to l.egt~miuo!;ae , cacti, bromeliad._, and 1-:upltorlJia~eae 
(Giul iell i et al. 2006). 

Ho" •cver, some hygrophilous forests, resembling islands, arc di stributed withi n 
the Caatinga biome. "I he vegetatio n of tlu .. -sc islands is similar to the Atlantic 
rain forest (Velloso et al. 2002). ' I he "Serra da Jib6ia" is one nf nine -"UCh areas 
o ccurring in this biomc which have characteristic.,._ of the Atlantic rain fo rest 
vegetal ion. 

During several expedit ions from 2005 to 2006 through the "Se rra da Jib6ia", 
approximately 150 conidial fungi were collected from dead plant material. 
Some of these arc ncw-"pedesor new records for Bra1.i l, South America, and the 
Neotropks. One of these fungi shO\.,ed rcmarkablcdilfcrcnccs fro m previously 
described hyphom ycctcs and is therefore described as a new species. 

Materia ls and methods 

Samples of litter plant material were placed in separate paper bags and taken to the 
l:thor-J to ry. thc.n incub:ttcd in Petri dishes, at 2S" C in m oist ch:tmhcrs composed of 
plastic containers (50 L capacity) h'ith 200 ml of sterile water plu$ 2 ml of glycerol. "I he 
plant m;tterial wa."eX'Jmined at regular intervals for theprei\iC nce of microfungi. Moun!$ 
were prepared in pol}"'inyl alcohol-glycerol {8 gin 100 ml of water. plus 5 ml o f glycerol) 
:u\d measurements macle at a magnification uf x 1000. 

Taxonomy 

Cubasina microspom M.F.O. Marques. Gusm3.o & R.F. Castalicda anam. sp. nov. 
M\·co0>~~~> MO St0li7J Fig;; t -5 

Co,.i.lioi,UJr/1 t •WCHHI<'IIWIII , rNOIIVI'<7nl•l••· Jiml'li.::i<~ •-ri umr0Q, .-rt'clu, f/et"IIO>U, 

;.-.:t~knltllu, ,yrrucul~*'· 10 /6$rpUt/ll, ltyt•lillll, I 75- 197.$ X .l I""· Crllnfll<' crmi.fi~'<'IWI' 
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mullubl<ldiw~, ml~mltw, lt'l'mirud~• ~I i11fn~lllmn, >ympt.>tli11lo;, lcvUtr, h)\'llillu~, 6- /3 

x •J.5-6t•m. Qmitlitl wlitmm. mbglvbm:a, •li• IJflkJ•Itlla, inrort5Jritt•c rormri<ta ml S<'{> ltl, 

1Kt<Jflln1W$mlf, kvia, bnllltWI, JJ- /9 X /0-15Jinl, lui><' okmtio~ /nmmlll, 6-7.5 X •J.5-
6Jml, 'J<dromorplto~ji;l:•.mtl. 

Etr mology: Gr<'Ck. mikffl.,. minuscule relo.'rring 10 si1.(': !por/J$. St.'<.'<l n:oJcrring to tht­

l.'Onidiutu. 

Conidiophores mac:ronematous. mononematous, simple or br.mchcd, creel. 
or fl exuous, sometimes geniculate, ap1.·x verruculose, I U- to 16-~eptate, hyaline 
175-197.5 x 5 JJm. Conidiogenous ceUs monob\astic, intl.>gr-Jted, term in al 
and interca lary, sympodial, smooth, hya line, 6-13 X 4.5- 6 !Jill. Conidia 
solitary, subglobose, dictyOs~!platc, incon:opicuously constricted ut septa , 
acropleurogenous, smooth, 13-19 x 1o-15 J.lnl, bal'e conical-truncate, 6- 7.5 
x 4.5- 6 )Jm. 

Tclcomorph unknown. 

COM.M.ENTS: ' I he monotypical genusCubasi11a 1{, E Castaneda was described \.,. ith 
C. tdbojitsctl as the type species (Castaileda Ruiz 1986}. The above des.:ription 
of C. mil:.ro~por(l, based on a specimen collected in nature, shows some 
diff~:rc:nccs in conidium and conidiophore morphology from the description 
of C. albofuscll. Conidia ha\'c an irregular apical.:ellular pro tubcnmct,longer 
conical-truncalt' bases, conspicuous constrictions at septa, and smooth, 
macroncmatous .:onidiophon:s. 'Jhc conidia of C. mi,:ro$pom lack an apical 
cellular irregu lar pmtuhcrance and have smaller coni..:al-truncate base$ and 
inconspicuous constricted septa. ' I he conidiophores of C. micro$pora studied 
during the presen t work arc vcrruculose, whereas those of C. a/IJojitsca arc 
smooth. 

TYI'US: UKAY.II .. UAIIIA : Santa Tere~.inha. ~Serr.1 d;1 )ib6ia~ on dead ptlio le ol an 

unidtnlifk-d dicol!•ttdooous r~<~nt . 03. VII.2006, coil. M.EO. Marques. llolotrpc: 
II UU:S IOi 192 (permanent slides). 

Cubasina ulbofusca R.E <.:astaikda, l)eutcromrc()lina de Cuba, 
Hrrhomycctcs IV {La Habana): 6. t'J86. Figs 6-7 

Conid iophores macronematous, mononcmatous, simple or bnm.:hed, erect, 
tlexuous, geniculate, smooth, hyaline 1o-1 50 x 2-3.5 ~m. Conidiogenous 
cells monoblastic, integrated, terminal and intercalarr. l'mooth, sympodial, 
hyaline, 7-1 5 x 1- 7 J.lm. Conidia solitary, globol<Oc to l<Oubglobosc, dictyoscptate, 
constri.:tcd at the septa, with an apical cellular irregular protuberance, 
acroplcurogenous, smooth, pale brown to brown, 17-25 x lo-18 )Jm, base 
conical-trun cate, 9-10.5 x 4.5-6 tJ.m. 

Sp•ecimen l':tam ine.± C:UKA. tsu DF.j iJ \ 'f. :O.'TIJI>: t.a Ml'lvi.s, o n dead bro~nch in ~!ream, 

2S.IX.J9il5, R.F. 0.HI;n'K.-.Ja Ruil~ Ol511_...,. , tl'\IF1\T ('f!1•u,). 

COMM.ENTS: C. albufusca was described orisinally from the dead branches 
of Cissamptdos pardra L (Met~iSJICrtnriCt:de) in Cuba. It was later found in 
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I Iungary on Fflgmsy/l'(r/im (F(rgan~m!') and wwd (R~'·<iy 1998) and in Lithuania 
(Ma rkovskaja & Tteigit:nC 2004). 

New records for South America from the 
Brazilian semi-arid Caatinga biome 

Bcltra11iclla amocna R.E Castafu.•cla, Cano & Guarro. Mr<:otaxon 58: ~·1 •1. 1996. 

Sc1ac 30- 255 x 6 - 9 1-.un; conidiophorcs 31.5- 15 x 1 .5 - 6 .0 !Jm; conidi ogcnous 
cel ls 21\- 27 x 3-1\ .5 !Jm; conidi a 25.5-30 x 6-7.5 !Jill. 

Sp·cs:inK'n ~xamhK'<I: BRAZ11.. BAlli<\: Santa T~rezinha. .. Serra da libOia•,on d<'ad l<'a\'CS 
of CluJia mddriurii Gk:a~l . I•I.IV.2006. ER. Uarbosa (IIUI~;S11-tn•l); 12.\'1.2006, 
(HliEFSI I-t7B: URM7876S). 

Ccratosporella compacta I{ .F. Ca~lafietla, Guarro & Cano, Mrcotaxon 60:276. 1996. 

Conidiophorcs 30-61 x 6-11 ~m; conidia 58-79 x 5-6 ~tm; appendages 
22-1 2 x 2-3 j.tm. 

Sp<.'Cim<'n t':t~min<'d: UR1\ZII- UA III.\ : S.1.nta ' ICK"t.inha. ·ScrrJ da ) i b6i~~ on 
dt..,--aying l*tiolcs of un unidtntilieJ Jicotyk.Jonous phuu, 15.X.2005, M.J!.O. Mar'/UcS 
(IIUI~FSI07 1 90); 12.\'11.2006, ( II UI:FS I07 191 ); 31.X.2005, (URM78783). 

Floscrtlomyccsjloridaensis B. Sutton. Mycologia 70(1): 789. 1978. 

Conidiophores 29-64 x 2.5-3 1-1m; .:onidiogenou.-. cells 6-7.5 x 3-3.5 1-1 m; 
aptx 4-5 IJ-lll wide:; conidia with 3 cd ls. 8.5-9.6 J.llll tliam; conidia with 4 cells, 
9-1 1 !Jill d iam. 

Sp«imcn "'X<Inl ineJ: URAZII- 11"111 "': Santa Ten.-7.i nha, "S.-rr .. Ja J it)C}i;a~ on J t;nl 
k;w~ofClt<.cUI ·~•.wm,:o:.~ G. M~l!r, l6.XI1 .2005 F.lt Barbosa (URM7flnO): 15.11.2006. 
(II UHS II1N1 ): 3. 111.2006. (II UEfS II -17•10): 1-t . l \~2006. ( I IUEI:S I 1-172): •I.VIJ.2006 
(HUEFSI I•1739). 

Cuedetl trol•ac-:.clamliae S. llughes.. New Zealand J. Bot 18(1): 65. 1980. 

Conidiophorcs 240-300 x 3-3.5 !Jill; conidiogcnous cells, 6 - 15 x 3-1 1-1m; 
conidi3 9-13 x 6-7fJm. 

Sp<:chncn ua•nincd: UR,\Z II ~ B"'tnA: S.1.nla ' ICrc1.i nh;1, "Sc.-rro~ da lihOia", on dc~d l<:a\'CS 
ofOMi11 nl'tnttw.511, 21.\'1.2006, F.R. Barbosa (HUEFS I Jo17-1 3; liRM78765). 

JdricUa sctiformis R.E Clst;u'u:<la & G.ll \\1. Arnuld, 
Rc:vi ~ta /:trJ. But. Na.:., Univ. ll:thana 6( 1): 50. 1985. 

Setae 85- 11 7 .5 x 1-5 fJm; .:onidiophorcs 20-51 x 3-3.5 J.~m; conidi ogcnous 
cell s 1 1-25 x Z.S-3f.11ll; conidia 24-27 x Z-2.5 J.lm. 

Spcs:inK'n examined: RR,\ Z11- RAIItA: Sanra T~re1.inha. "!;crra .ia Jih6ia•.on dNd l('a\'~ 
ofCIMiu •u:ui<JW>-~•. 16.11.2006, ER.1Jarbo$a (HUEI:S11-17•18; UIU.1787 19): 2 1. \'1.2006, 
(IIUEFSII4750): 0<1.\'11.2006. ( I IUF.F$ 11 4749). 
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f!ig.~. 1-5. Culxl$i1w1 min•"J'l•m. (r<)ln ho lutyrc (11 Uhi:S107 192). l:ig.~. 1- 2. Conidiophore$, 
ronidioscnou~ ~II de\'clorn~nl and oonidia. Fig. ~-S . f'Anidiog..,nnu< cell and conidia. 
!!i~t-~6-7. C. a/11(1/mco, rmm hokllf llC (INJI!ATC8 S/ ISA) ('.mlidit)J.:crKIU~ ctll and wniUi~. 

Jdriella ramosa Mat10ush., Bull. Natnl. Sci. Mult, Tokyo 1•1(3): •166. 197 1. 

Conidiophor<.'S macroncmalous 10-90 x 1-5 ~tm; conidia 27- 31 x l - 2 ~un. 
Specimen CLimincd: BK,\ Z II- BAII IA: Sar11a 'ICU'J.inha, ~Scrril do~ li bOia': on 
Je<td leil\'ri of ~n unidenti fil-d d icotyl<i."Jonous plam, 12.X11.200S, M.EO. Mar~ucs 

{I I UEFS I I4 'hS~). 
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Kylimlrit1 pl11riscptcd!l R.F. Casta1icda, Fungi Cubcnscs II (La Habana) 7: 1987. 
Conidiophores 300-150 x 11 - 12 ~m; conidiogcnous cells 27-3 1.5 x 6-7 

!Jill; coni dia, 30- 3 1.5 x 1.5- 7 1Jm. 
SJKS:imen examined: BRAZIL. B,\111.\: Santa Terc:tinha,"'Scrf3 da Jib6ia~ on dead lea\'eS 
ot"Clr•Jia mddUorii, 27.X.'l005, I-.It llarht)S;Ilii VEfS 11 •175 I): 27.X.05, (11UiifS I I47S3): 
2lSXII.2005, (HUEF511•175•1; lJ"R.'-t 787~): I I.IV.2006, (HUEFSI I•I7S2). 

Plrragmoccpl•ala elcgans R.F. Cast:uicda, 

Dcutcromycotina de Cuba, Hyphomrcctc:o> Ill (La Habana): 26. 1985. 

Conidiophorcs 13.5- 19.5 x 3 ~t m; con idia 13.5-22.5 x IO.S-13.5 !Jill. 

Sp«inwn ~xami rwd: BRA Zil .. Ho\11 /A: Santu' ICn-zinha. JSr: rr.r Ja JibOiu",on J~ad lu\'I!S 
of an unidenrified dicotyledonou5 plant , 28.XII.2005. M.F.O. Mll rque.J (H UEFS10719~): 

on Jt'c-.ryi ng petiole) nf unidentified dicot r i .. .Jonou~ pLmt, O.t.V II.2006, 1-.1.1:.0. Ma r'{UI:.I' 
(HUE.FSI07196). 

Plrragmoccpl~t.1ln stcmpl1y lioidcs (Corda) S. Hughc~. Canad. J. Bot. 36: 796. 1958. 

Conidiophores 45- 100 x 5-7.5 ~un; conidia of two types, primary conidia 
22.5 x 10 ~un diam., s~condary conidia 12.5- 15 x 10 ~un diam. 

Spi.-.:in~tn <'X3.lllirw:d: BRAZIL- HAll/,\ : Santa 'ICretinha, "SI! rr.il. d:.l ibOia";on dead lea\'d 
of an unidentified dkotylcdonou) plant, IS.X.2005, M.FO. Mar<ttJCS (I JUEI!St07 197). 

Pscruloucrotlictys dcigl1tonii {M.U.llllis) \\~A. U;"~kc r & Morgan· Jones. Mycotaxon 
85: 380. 2003. 

C:onidiophorcs 200- 250 x 15- 25 ~tm; conidia 15- 62.5 x 25- 53 ~m. 
Sp«.inl<.'n cxaminOO: RR,\7.11. UA 111.\: San lA Te~7.inha, ~~m~cl.l Jib6ia .. on dead lea\'eS 
ot"an unidentified dk(ltylcdol)()u~ plant, 11.11 .2006, M.EO. Marq~ (IIUEI:S\07198). 

Scl t!UOdriellafertilis ( Pirot~ & l lmJg<$) R.F. ca.~tafto:da & wn. Ko:ndr .. 

Uni''· Waterloo Bioi. Scr. 33: Yl. 1990. 

Conidiophorcs 165- 195 x 5.3- 6 }J ill ; conidiogcnous cells 12-1 5 x3- 3.5 !Jffi; 

conidia 10-16 x 1.21Jm. 
SJ>I"inw:rl t'JI;.a rnilw:d: BRAZil.. HAUl.\: Sant 11 'ICrt' t inha, "Serra Ja libOiu", on di:aJ 1\:a\·<;:S 
o fO nsitl mdcllioni, 2~.1\~2006, F.R. Barbosa (HUEFS II •t761). 

Sporitlcsm iclla v ig11alcruis \\I. B. Kcndr. & R.F. Cast-ai\cda. 

Uni''· Waterloo Bioi. Scr. 33:43. 1990. 

Sd ae 56-80 X 2-3 ~tm; conidiogenous: .:dis: 7- 15 X 2-3 ~lm; conidia 17- 18 
x 2-2.2 Ji m. 

Sp-ecink'n t'xamirk'd: BRAZIL- BAlli.\: Santa 'f<'~Zinha, "Serra .:Ia libOia".on dt'ad lea\'e$ 
of an unidentifted dicotylednoou~ plant.09.11.2006, M.F. (),Marques {II UI:J!S I07193). 

Stacl1ybotrys bisbyi (Sriniv.) G. I.. Barron. Mycologia 56:315. 1964. 

Conidiophorcs 108- 3 15 x 5- 9 }Jill ; conidiogcnous cells 12- 15 x 2.5- 3 !J ill; 

conidia 10- 15 x 3-5 ~Jm. 



Cro1Nuim1 from Br.azii:S Caatinga biomc ... 23 

Spt""cimcn examined: BRAZ IL BA.JIIA: Santa T~'l'c:tinha , ~Serra da fi b6ia': on 
d«"a)'ing petiole o( an o,midtntifM.'d Jio:utyli:Jonous planL 03.XI.2005. M.EO. Mar ... uts 
(HUEFSI0:07·1J). 

Stacl1ybotrys kampalcrtsis Hansf •• Proc. Linn. Soc. London ISS: 15. 1913. 

Conidiophores 127.5- 155 x 7.5- 10 .. m; conidia 10- 12 x S-7 .. m. 
SjJ•ed mt'n examint.'ll: B ltAZII ~ BA IIIA: S:int:a 'l'cn.•l.inha. •SI.-rr.a d;~ libOi:a': o n 
de.::.~)·ing lca\'CS ofonunitlt•ntifi"'J dimtrk>t:lo rkxU planl. 09.XII .2005. M.F.O. Marqut'S 
( II UI:FS\07200). 
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Conidial fungi from the semi-arid Caatinga biome of Brazil. 
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Ahstrud !Juring an inl'c:.)tigatiou of mi.::rofungi oud.:...J plant nkit<'!ri~J I in a .kmi·ariJ 
rrgion of northt>ast Br;;~:til, two imt'lt'Sting fungi ll"t're.:ollt'<'tcd that are~~~~; ,, d('S(:1ib00 
:mJ iltustr-.1tt'd Sillrr<ttmwimnY<'CJ P•llrl~.:r, J bti nguish.:J by C'.llenul3t..-. brooJ fmifotm 
to Jin)()Jliform, brO\\'Il 10 dark bro\\'11 basal and intt>r.-al.iry 0011idia and aurOS<' , hratiM 
apiC'.al conidia, is propost.od a ~ H new ~Jli-'Ci<"S. lhc Sd.:m,.pm-elln-lila: .lynananHirJih nf 
SI/()•Mnmi111n d rt inuphOJmn, ll'hich aristS from tht' at•ical or sub;lpical c"JI of th" 
conidialrostrum, is a l~rcrortcd. 

Kc)' word~ a•TanlOfphic fu ngi, hn•hnn•yu:te:s, k~f litt('r, sr:~tt'!tl!atics 

Introduction 

1111.' Bruz.i lian semi-urid zone, known as the Caatinga biome, was des..:ribcd 
in detail by Velloso et al. (2002) and Giulietti et al. (2006). '!his zone, located 
almost exclusively in 1he northc:3sl of lhe ..-:ountry, is an expanse o f dry 13nds that 
!'I retches between 3- 17" Sand 35- '1 5" W, covers: almoi'l 8 % of the lerritor)' of 
Brazil, o.::.::upying an area approximately 900 000 km ~. The ..-::limate of northeast 
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Br<~zil is one of the most complex systems in the world, with an annual rainfa ll 
up lo 2000 mm along the coast and only 300-500 mm in the semi-arid zone. 

During a mycologi..:al survey of .:onidial fungi fro m the semi~arid region 
in Bahia and Pernambuco States, a ..:onspi.:uous fu ngus dear!)• related to the 
genus S11bmma11iomyus was collected. ' I his genus was proposed by Varghese 
& Rao ( 1980) to a..:comm odate their ne\ot spedcs, S. i~rdiws, and l lemibeltra11in 
mwiwlari.~. Kirk (1982), who considered that Rtmrularitr fm•is!lproplr)'licll 
(Matsushima 1971) provided an earlier name, proposed S. fr~si.~aproplrytiw 

with S. 11t111icularis and S. ilrdicu.~ as synonyms. Castaneda (1985) described 
S. V~tlltrit·osus but lall.'r (Caslui"leda & Kendrii:k !990) reassigned his species as 
Laurivmyces vtlutri!:osus (R.F. Castaneda) R.E Casta i"u:da & \\~8. Kcndr., leaving 
Submmtmiomycd \''ith l\\'0 accepted spe.:ics,S.fusistrprophyticllS and S. $1'mplex 
U. Hraun & C.E Hi ll (Hraun & Hill2002). Below S.pu!.:heris proposed as a new 
third spcdcs for Subrmnauiomyc:es. 

Sporidesmium cirdnoplwmm ,VIatsush. is also described and illustrated 

Material s and methods 

Samples of plant litter collcch:J in separate paper bags were taken to the 
laboratory where each was incubated at 25° C in I'Clri dishes within 50 L 
plastic moist chambers ..:ontai ning 200 ml sterile water and 2 ml glyce rol. ' I he 
plant material was screened at regular intervals for microfungi. :O.·Iounts \\'ere 
prepared in pol)'Vin)'l alcohol-gl)'Cerol (8 g pe r 100 ml I 1 ~0, plus 5 m l gl)•cerol). 
Mea..-.u rcments made under oil at a magnifkation of x toOO. 

Taxonomy 

Subrtllllnlliomyccs puldtcr A.C.R. Cruz, Gusmilo & R. E Cas1a1icda anam . sp. nO\'. 
Mn:oBo~.N ~ t: MB;: •OII8 1 Figs 1- 6 

Co/oniflt' in 1ttbstrn1o untmali t'jfwut', t';uspilowt', J;.riSt"O-btlmrrrot'. Myrdim11 plt'mtn<j~<t' 

m su/0$/m/o mmt'rsum. Hn>l•tlt' upltlfllt'. rtlt1/()$(1t', 1.5-2.0 1•m tli11111., pallidt' brmrm.'l>t' 

1·.-l brllllllt'M, la.:viae. Conitliopl1om macront'tniiiOSII, mOIIOIItmnfUJ(I, 1- m! S-s.tplilla, 
simp/ida. .:r«ln, r«tn I'd jkxuma. mi 111Uim lobulata, -1 7 I"" rmssa, iufm hrmw..-a, 
tli!ntrbrumlt'tl wl St•IHI)'IIfi,wiiUltlpium,lmoviu, 2•1- 90 x 2.5- 5 Jim. C..flnlut' nmitliOJ.'f'llll<' 
{11'/lylllrut irnc, wm puXifcmti<mibu$ $ympodia/ilms. i111.:fll1mr >IWiwblmtic~<e, tl.:l.:rmin/Jia.: , 
t!t'IIIICIIIIIIIW, cylmtlrk tlt' ,.../ $1/buluw.-, fHtllitl.- br1mlla'lc vd sublr)'(ltiiUit', 8 28 x 2.5 •1.0 
1"11. Rm11t><oni1lil1 /rn!nblruliw, uavU:~tluri,., lmicdl~tlnrin, ll)'il/ir'", l.!evia . J.iuu, 15 21 
x 3 S /'"'· Co,ut;,, loltiSW<Uit'IWltlltt, rmiu!fultuitl, la.:.-,a, SIC04l, ilhmlfJilrll, lliYt'tk 

t•i"grru:ntifcw; cunitli.t (amit1i;5 <lJ•imldii<St'.,'flr<U~) lm.-Ju~ijnmia 1ul fimcmijurmru, 11- 15 
X •1.5 6.0Jml, bnm11t't< vd lltrobtwlllcll; c.mitliu apk.,/ia latr uccm.<rl, iucol.m•la, 20 28 x 
J.0-5.St.,n. TriCV~murt•f,~~ ;,g,utu. 

Elymofoxy. La!in,pllldt.-r, mt-aningbt;autiful. 

Colon ies on the natural substratum effuse, caespitose, gray-brm.,.n. MyceHu m 
superficial and im mersed. Hyphae septate, branched, 1.5- 2.0 ~m. pale brown 
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Hg.s. 1-6. S~<b,.ummi(ltn)'rn 1•uk/I<T, front holotypt; (HUEI;SI20863}. H8· I . COtlidiophou. 
1:1g. 2. <:onidiogel)(m~ cell and denticle. Figs. 3-6. lntcrc.l;~ry wrki tcrnlin;,; l conidia. 

Scak is indicatOO by m-rs. 
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to brown, smooth. Conidiophores macro nt'mato u.s, monont'matous or densely 
g.wupcd, simple, 1- to 8-scptatc:, erect, strdight or 1\ exuous, basal cc114-7 !J.Ill 
wide, radially lobed, brown below, pale brown to subhy;lline towards the apex, 
smooth, 21- 90 x 2.5- 5 !J.I11. Conidiogenous ceUs polyblastic, sympodia lly 
prolife rating, so metimes monobla'\lk, dcntkulate, dclerminalc, integrated, 
cylindrkalto subulate, smooth, subhyali .,e to pale brown , 8-28 x 2.5-4.0 •.un. 
Ramoconidia holoblastic, mostly navicular, aseptate, smooth, dry, .:olorlcss, 
15-21 x 3-5 !Jm. Conidia bla-.to..-:atcnulate, aseptatc, :o;mooth-wallcd, dry, 
dimorphic, variously pigmented, all conidiu (except the apical conidia) are 
broadly fusiform to limoniform. brown to dark brown, 11 - 15 x 4.5-6.0 !Jill; 

apical ..-:onidia art' broadly accrost', ~olorless 20-28 x 3.0-5.4 !Jill. Teleomorph 
unknown. 

TYPUS: Bll.AZI.l .. PUl."AM»UOO, Bulqul', on an unidentified ronen leaf, :ZS.Vlll.2006. 
coli. A.C.R. dJ Crut. IIOI.O'I'YPF.: 11 Um·'SI20863. 

Comment's: The genus Subrtmumiomyc~ wa-. introdu.:ed by Varghese & Rao 
(1980) fo r spc..-:ies with fusiform unicellula r conidia in long branched chains. 
Kirk ( 1982) amended the original description based o n S. fusisaprophyticus, 
not ing us a conspicuo us char-.lcter that the terminal conidia are morphologically 
distinct from the basal and intl'rcalary. With respect to conidia l morphology in 
Srtbmmrmiomycd, S. prtlclu~r resembl.::s o nly S. f usistwrophytit:rts. ' I hat spedes, 
however, differs in having basal and interca lary conidia that arc fusiform, 15- 20 
x 2.5-3.5 j.tm , and subhya linc and terminal conidia that arc accrosc to narrowly 
navicular, 25-35 x 2.5-3.0 !Jm , and bro\\'n to dark brown (Kirk 1983, Bhat & 
Sutton 1985, Cooper 2005) . 

Submmm1iomyces JusiscJproplryliws (MatSu$h.) P.M. Kirk, 
Tmn . .._ Br. Mycul. Snc. 78(1}: 7 1. 1982. Fig.'\. 7- 10 
• Rlmwlmiafiosiil<JJfiljlltyliw MRtsush .. Microfungi ofthl' Solomon l$1all<b 

alld P;~ puJ - Nt,.,Guinc;.~ (Osaka): 48. 1971. 
- lltrnibdln m ia ruwi;'ll/uri) ll. Sullon, !l:avaka •1: '13. t977 ( 1976). 

• Subrtwumimnyr,o 1/tlvia•lari.< (B. St1110 n) V3rglle5oe & V.G. Rao, !l:awka 7: SS. 1980 . 
.. Sllbmrrrnt~iOm)'(i$ imliCu$ Vargheso.> & \l.(i. R~. !l:avaka 7: 83. 1980(1979). 

Colonies on the natura l substratum .:aespi tose to velvety, h)•phophyllous, gray. 
C..:onidiophorcs m3.:rone matous, mo noncmatous, erect, simple or branched, 
se ptate, smoot h, radi3l1}' lobed 31 the base, brown, up to 15 ).llll t311, 5-7 ).lffi 
wide at the base. Conidiogenous cells polyblast ic, termi nal, sympodially 
proliferating. denticulate. Conidia fusiform, blastocatenate, truncate at each 
end, 13-20 x 3-5 !JtTI, smooth. dimorphic, differen tly pigmented, all basal and 
intl! rcalary conidia subhyaline, terminal conidia navicular, brown. 

Spt:cimcn c:a~mirwd:CUKA. MA~-rA S7..AS: M:mlarna.'l , Sierra r.lc Hibanasi , on tlear.l le".tf 
or 1)io>$ppm c.m.<..<iw .. -rvi$ (EJ,wuo!a.,-), 9.1\~ 1991. w ll. R.F. Ca~taOt'<lo~, INIFATC91/ 122. 
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l=igs. 7· 10. SFibrttmlmit-)1('<$ JitsiwJ>ffll•ltyticr.:>, from INU:r\T C91/ 112. lnio:t(l,l, l:.lry a1ld ttrntin;,. l 
conkliil. Sc-o~ko is indica rOO by bars. 

Sporidcsmium circi11oplrorum Mabush., 
Icon. microfuns. MaiSush. led. (Kobo:): 136( 1975) Hgs. ll - 14 

Colonies on the natural substrate, crfu..,c, com:pi cuousl)' hairy. amphigcnou.o;, 
black. ~·l rcdium mostl y immersed. llyphac septate, branched, smooth, brown. 
Conidiopbores monon~matous, macronematous, simple, 0· to 5-s~plale, 

erect, straight or curved, brown to dark brown, 20-63 x 6-9 1-Lfll, sometimes 
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14 
Hgs. 11-11. Sporidmni11m tirduuplwwm, from (H EFSJ20862). Figs. 11 ·13. Vo:taib of 
ronitliurhorC$, oonid iot,''Cnous cell ~ and s.-/cun~pordla - likc ~)'nJnamorph dc\"Cklring a t the uric"dl 
cell t)fthe coniJia. l:i~. 1-t. Conidia. S<::lale is inJic.atOO by ba~. 

redu.:~d to ~onidiogenous cclk Conid iogenous ceUs monoblastic, integrated, 
terminal, dctcrmin:ltc, subulatc, p:llc brown to brown, 9- 19 x 3-7 j-lm. Conidia 
holoblastic, solitary, narrowly obclavatc, 15- to 30-scptatc, rarely 6-:'Cplatc, 
acrogcnott..:, most l)• longi -ro~ t r.tlc (rostrum cylindri cal, brown, multi-septate, 
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69-231 x 3.0-4.5 !Jffi}; obconicall)' truncate at the base, smooth -walled, with 
ba~al and suprabasal cells pale brown. remaining 3 to 5 cell!' dark brown and 
black at the S(.-pta, 60- 273 x 9-12 ~m (rostrum included). Synanamorph 
&/wcnJWrcdlll-like, sometimes arising from the apical or subapical cells of the 
conidial rostrum, \"ith polyblastic, inconspicuously denticulate, cylindrical to 
subula te, slightly inll ated at the apex, sympodial, indeterminate or determinate, 
pa le brown to subhyaline, more le$S verticillate conidiogenous 'ells. 6.5- 12.5 x 

2- 3 !Jill. Conidia fusi fo rm, solitary. a.scptate, smooth-walled, hy·.J!inc, 3.5- 5.5 
x0.5 f.im. 

Specimen d.~minc.:l : RR,\ ZIL RA u lo\: Mnhor .:In Runlim, IMI uni tl('rl tifi«l lea( 
05.X . .!006,colt A.C.H.. Joa Cru7~, 11UEI=S t 20il62 . 

Comments: Sporidc.-smium drcinoplwrmn was described from pure culture 
on potato sucrose agar (~·latsushima 1975). Although the conidia are 
morphologi.;al simi!Olr to the specimen desuibed above, there are some new 
characters observed in this fungus from nature: I) the b01sa l cell Ol nd somctimcs 
supra-basal cell arc brown, not dark brown to black as arc the other 3-4 

succeed ing cells; 2) a SrdenoJporella-likc S)'nanamorph sometimes arises from 
the apical cell. 
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Abstnact During ill\'l'.}tiga tit>n ol rn io.:rufungi on J"<ld Jllanl 111atcrial in a .w:mi ­
arid rq~:ion of oortho.'a:sl Br.azi l, two illlo.'rtsting fungi .,.,,.~ co l!co<tf.'d and art hfrein 
d~ribed and illustr.IICcl. Dip~xui11m ~=rm:uft>.<mn i~ clislinguiJhccl hr co tcnul~tr, 

obloug to .:ylindrie.al, 1- to •1-.sepllltt, \'ertl)(u.JO.se, p;~le bro"·n conidi;a aod WbtiiQjlt'<fi) 

ft>trsi..•tritlltm< ischaroctrri7.cdht· ,•cmtifonn. uncinate, stri111r, 16- to 31-scptatt. brown 
to dnk brown conidia; both are proposed as new sp«ies. 

KC)' woNs anJnlOI'J)h ic fun~ti . hypho rnycetes, leal lill('r, S!'llematio 

Introduction 

1he Br<~zi li an semi-arid l'..OIH.', .::ailed the Caatinga biome, ili lo,a led almost 
exclusively in the northealit of t he ..:ountry. 'I his is an expanse of dry lands whi..:h 
stretches between 3- 17°$ and 3S- 1Suw, .::over!' almost 8% of the l'e rritory of 
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Br<~zil, <~ nd O\:Cupi cs an area <~pprox.imate ly 900,000 km1
• The climate of northeast 

Brazil is one of the most complex systems i1\ the world , with an annual roinfall 
up to 2000 mm along the coast and only 300-500 mm in the semi -arid zone 
(Giul iett i et al. 2006). During a 11\)'Cologi.:al survey of conidial fungi from the 
semi-arid region in nahia an d Pernambuco state.!' two conspicuous fungi were 
collected that arc dearly rel;~.tcd to the genera Diplocot:cium and Lclmropr!dis; 
these collections are described herein as new taxa. 

Materia ls and methods 

Samples of plant Iilier collected in separate paper hags were taken to the 
laboratory \Yhere each was incubated at 25° C in Petri dishes wi thin 50 I. 
plasti..: moist chambers containing 200 ml sterile water and 2 ml glycerol. ' \he 
plant mah.'rial was screened at l'"l'gular inten .. .1ls for microfu ngi. ~·founts were 
prepared in polrvinyl akohol-gly.:crol (S g per 100 ml H,O. plus 5 ml glycerol), 
and measurements were made at a magnification of x -1000. The fungi \\'ere 
isolated from single conidia captured under a stereo microscope, immediately 
transferred to Petri dishes on oat meal agar, and incubated at 25" C under 
alternating cycles of 12 h of dayligh t and darkness. 

Taxonomy 

Diplococcium ve"ttCid0$11111 A.C.R. Cnr1., Gusman & R.F. Casl:nieda,a nam. sp. nov. 
Mn;oBASt; MBSI0999 Figs. l -'1 

Colrmittt< in suf,fr/1/o tltlfrtmli effro$4te, wl11tiuae, tlrtlf'lrixenae, bmmr.roe. M~dirmt/larfim 

iuf~e tficil<l.-.-1 pmlimin iub>twloimn.-r>um. I-I)'J•h<~e.s.tpl~trw, tmno>4<<", 1tl<"•"l:!'.lnumlrr~<. 

C.clli.fifi/IIUiflt "'"mm.-rrwr.~. ml»ltltk'trralo:!tl, erect;t, /lXIII, cy{itulrictl, rt.<<fll<! tuf 
1:i·M"f>lll/<', ~imJ>Iiciu, br!IIIIICII •..-/J>tl l/t!/r: ln'tii!IILYI, liTCll liJ>irem V<"ri'IIC!If()li<l , Cr:/ewfll~ifl, 

9J 2 /5 X 4 j fltif. ('"~//u /tll'(.OIIilliO~III!f': lifO/Ill (/ pdy tTCtime, to:rmi11a/cs 0:1 iu/<rCQ/lll~ 

cyfimlr·ic,lt', JH1lli.lelnum~<tlt', 1•1.-rwmtllr. ,...,,.,w/oS~ie i11lrr.lrun la ..... .-J, m conillioplwliJ 
inmr(J(Imtat:. ('.n ui<lill brevit~ IJia.<tncatcmtfata, aUnusa 115']110! a~t cy/imfr;.-a, I ad 
•l -kJlllllll,tMr.lebrr<lllltll,\"trmcrii<J:IU,sin.·o/. 9 15x •/.5 6.0 J1m."/;.l<'tiiiW'1tf•wisi}!tW:a. 

Elynwlo~)~ l.utin, •..-rrr~r<kl$1<$. referring hJ the srnal/ wart-l ike (1!\rjrclitm$ cuwriuJt lire 
outcrv>.tll oflhe conidia. 

Colonies on the natural substr.1tum effuse, vc:lvety, amphigcnous, brown. 
Myctlium superficial and immersed. Hyphae! septate. branched, smooth, 
brown. Conidiophores mao.::ronematous, mononcmatous, densely grouped, 
simple, up to 25-scptatc, erect, straight or fkxuou.o;;, cylindrkal. rounded at the 
apex, brown to pale brown, below smooth, but 2-4-cdls apical and subapk-o.~ l 

verruculose, 93- 21 5 x 4- 5 ~o~m. Conidiogenous ceUs mono- :and polytrct ic, 
determinate, integrated , cylindrical, terminal and intercalary, pale brown, 
mostly vcrru..:ulosc, sometimes smoot h. Conidia short blao;;tocatenulate, ohlong 
to q •lindrical, 1- to 4-scptalc, pule brown, vcrruculosc, dr)'• 9-25 X 4.5-6.0 ~o~m. 
Teleomorph unknown. 
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Figs. 1· <1 . Dipl««timn wm..:u /O$mll (From II UEFS 120872). 1· ). A~]X'C IS of conidiophorcs. 
L"'Olil));•'llOU~ cdl~ ;md conidia. •1. C'.onidia. Sc<alc indica led hy OOrs. 
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Fi&~- 5-12. l.obatOfL'tli$ lougUtrUillmJ (From I IUEFS120870). 5-7. AJ~I.( of conidiog<'nous cells 
and.:oniJia. 8- J O.I>o:tail~of oonidia produ.:lit)l'!ant.l rt!)I:OI)·t ic~t...:t:~)il>ll. II .IJI:to~i l oflongituJ inall r 
st riate mnidia. 12. Cnni.:lia. Scale indiu t'-'<1 h)' bars. 
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TYPUS: BRAZIL. BA HIA: S<-nho r do Bonlim, on unidenlifiOO roncn lc.af. l l .X.2006, 
ooll. A.C.R. Ja Cru1~ 1-!0 I.OTl'l'f.: H Uf.FS I20lS72. 

Comments: ' I he genus Oiplococd um Grove is distinguished h)' polytretk 
conidiogcnous cells that produce ..:onidia in short acropeta l, branched 
or unbran..:hcd chains. Mosl o f the des..: ribcd species were included in a 
tr~atment and key by Goh & Hyd!! (1998) . Two other sp~des described arc 
IJ. atn>l'elntillum U. llraun ct at. (Braun ct al. 1996) and fJ.Im~tll esiiC.j.K. Wang 
& B. Su tton (Wang & Sutton 1998) . O nly D. a~Jlcmun Pirol~ (Pirozynski 1972) 
is simi lar in ornament:uion IO 1). verruwfosum, but the fo rmer has 1-seplate, 
cllip:ooid to obd av-.1te coni dia. DiJJfococdum :;toveri (M. B. Ellis) R.C. Sind air el 

al. (Sinclair ct ::a!. 1985) and D. varies~ptarum Goh & K.D. Hyde (Goh & Hyde 
1998) superficially r<.>scmble D. ''~rr/li:ufosum, but D. li/O I'Ui has conidia that are 
cylindric::alro ohdav3tc, 1- lo 7-septatc, slighl l)' constricted at the septa, brown, 
smooth, 14- 33 x 6- 9 IJm; D. v(lrie!>eptarwn has conid ia that arc cylind rical 
to ellipsoid, ( 1- )2- 3(- S)- s:eplate, brown, dark at lhe septa, smoolh, ( II- ) 
19-42{- 60) x {5-)7-1 1(-1 5) IJm. Both specks can be easily separated from 
D. verrm::11losum. 

Lobatopcdis lougistria tmu t\ .C. Cruz. Gus:mao, S.M. Ldo & R.F. Castailcda. anam. 
sp. no\'. 

MvcoiJ"):.: MB~ r 09 518 l:igs. S- 12 

Ad omnih11s .<paitbus l.olx:Uol p.!<fis dijft rt qtlOd lu1lx1 ro~1idia soliwrin. OC!'I'lJ:tiUI, 

vtrm ijuuni11, rmd mofro, 16· ml 3 / ·W'J>I<IIo/1 lcm,gitliJlluolitn Jlrit~l«, brWI!It'lr 11)1/Ut tic/ 
atm brww .. oa,/MvU1,9S /88 lt 6.5 8.0(1111. 

l)yn'l{)logy: l..atin.lorr_gistr i<llr<$· , referring tn the loogiludinal par:a ll('\ ~tri3eCo\..-:ring the 
outer w~ll ofthc ..-:uniJiJ. 

Colonies on the natural substratum ctTusc, amphigcnous, dark brown to black. 
M)'Celium supcrfki;1l and immersed. Hyph::ae scpt3te, branched, brown, 2- 3 
IJffi diam., smooth. Conidiophorcs macronematous, mononematous, dense\)' 
complex, grouped or solit3ry, simple or irregularly branched, arising from 
superfici31 and immersed hyphae, creel to recumbent, st roight or flexuous to 
slighlly curved, brown below, very pale brown to subhr.dinc towards the apex, 
smooth, 19- 33 x 3.5- 4 j.tm. Conid iogcnous cells monoblastic, determinate, 
inkgr-.ati!J, termiJlal,lagcniform to cylindrical or subulatc, smooth, subhyaline 
to hralinc, 3-6 x 3-5 j.tm. Conidia holobla<ot ic, solit 3ry, aerogenous, vermifo rm, 
uncinate, 16- to 31 -scptatl:, striate with st riae longit udina lly paralld, brown to 
da rk brown, dry, 95- 188 x 6.5-8.0 IJm; with a marginal frill 0.6-6.0 •un long 
produ, ed b)' rhexolytic conidial ~ecession. Teleomorph unknown. 

'J'YI'US: BRAZIL. l'tRSAMBIJCO. Bui<jUI.", 1)11 unidcntifil'\1 rotten ka[ 16.Vlll.2006. 
ooll. 1\.C.R. da Crul- IIOI.OTYI'J:: II UEFS I208i 0. 

Cu ltu re from th e holotype: Colon ies on oalmeal ag3r cxtroct , attaining 20- 25 
em after 13 days at 25°C, floccose, dark olivaceous. Reverse black to bla..:kish 
green. Hyphae thick walled, septate, brown, 2- 3 j.tlll di;:uu, smooth. Conid i3 
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svlitary, aerogenous, w rmiform, uncinate to se mi-circular, longitudinally 
~triate, dark browrl, 166- 238x 6- S j.lm, with marginal frill 2- i ~.un long. 

Culru rt'! dcpnsit«<: CCMO l%. 

Comments: ' I he genus t olmtopedi!i was introdu..:cd by Kirk ( 1979) for a single 
species, L joliicoln. Subsequent I)' two oth er species were des.:ribcd, I_.. elegcm$ 
P.~·l. Kirk(Kirk 1982) and L l'tlfiabilis B. Sutton (Sutton 1993). 'I he morphology 
of conidiophores and conidiogenous cells off,. ltmgistriatum is very d o:o:c to 
L. vnri(ibilis, but the l:lttcr spcdcs has ..:o rlidi a solitary or catcn:1tc, ellipsoid 
to fusiform. 2- to 9-scptatc, vcrruculose, brown, 11- 25 x 6-8 jlm and can be 
differentiated easily from L. lcmgistri(ltu m. 
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Conidial fungi from the semi-arid Caatinga biome of Brazil. 
New species Deightoniel/a rugosa & Dip/ocladiella cornitumida 

with new records for the neotropics 
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Abs tru<"l - T"-o inttrH ting fungi colk-ctt-d during irwcMigations of microrungi on 
d ead Jllomt matl"ria l in a S(.•m i-..rid region of no rt heast Bra1.il are Mrdn cles<::ribetl and 
illustr.ncd. Dnghl1midlu rr~..n,. is distinguished by 0\"ai to 0\"ate, •1-stptate conidia 
with rugose to tubercula!<', tl.l rk b ro"T1 basal omd s uprnh..u al ('.('JIS and subh)'.J line to 

hyaliot: basa l «lb.IJiJIIfldoulidltl mmit .. midu i~ Ji ~tingui~hOO b y :n ym mctrit:OI I a10idiJ; 
nne arn1 i~ 5MM':\,•hat <"Onial, \o,'hen~;u th<" o ther ami is irreguLirl}' .:onilll, 1tm1id and 
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br(M'n. lllu~ l utions of cooidia .,r n:ccntly published DdRitto"idkl and /Jiplodndidla 
~pt:"Cio:s :.n: prwic.lo:d. A ker to Vds,llumi.41tt ~po...:iel publislle'J ~i r)Ce the n: IOO' t 1\>C•:nt 
t rcat n~nl ol IlK, g~nu• by M.B. Elli!< in 1976 i.~ r~nlL'(I , and 16 $('(odes of conidial 

fungi are reporto:J 11~ firS I!':~ortb f<X tht' lll'Q tro t'ics. 

Kt-y ~<oorJ.s -))'.)ltmati<.--s, trot)i~-at fungi . hyvhom)'Cttti 

Introduction 

"I he "Scrrn da Jib6ia" i.s one of nine hygrophilous: mountains that o.:.:ur i.n the 
se mi -arid region of northeast Brazil kn own as: the Caatinga biome (Vclloso et 
al. 2002). 'I he vegetation on this mountain is similar to that of the Atlantic 
rain fores t and rc-sembh.'S a h)'groph ilou.~ i:'land. Expedit ion:' to t h i~ area during 
2005 and 2006 \verc conducted to collect lcafliuer and dead leaves of a specific 
plant, Clusia melcl1iorii Gleason , one of t he predominant plants in the area. Two 
interesting fungal sped mens collected from this substr.th.' are propos<tJ as new 
spcdes. 

Materials and methods 

Samples of plant litter collected in separate paper bags were taken to the 
laboratory where each was inwbated at 25<> C in l,etri dishes wi thin SO L 
plastic moist chambers containing 200 ml steri le water and 2 ml glrccrol. The 
plant material was screened at regular inte rvals for microfungi. ;\•loun ts were 
prepar,:d in poly"inyl alcohol-gly..:erol (8 g per 100 mlli~O. plus 5 ml glycerol). 
und measurements were maJe at a magnification ofx 1000. 

Taxonomy 

Deiglltoniella rugosa F. It Barhosa, Gm:mlio & R.E Ca.~lai\eda, a n a m . sr . nov. 
Mn:u UASI: Mil 5103?<1. riG~ I, 2, 1 2 

Coltmiuot in $!1/.Nrmo ultlumli, pi!~. cjfuW<, mmbrwmmc. Ctmitlioplww 
t/IUCIUII~IIIIIl<J~I, tnUUU/1(1111/IU.UI, 32- 135 X •1-5 fltn, lil'lljl/il"ill, M'J>III/11, ncdu, /noiu, 
lmmtiCt<, Ctlm "·'/N'f'/11 ,~/(11!.(1 iu pnJiifcrmiunibtu i•om;:ttrr.-nlilm$ i•ifmulibulijt<rtni.•. 
Crlf,./ur <"Utti<liugrmw rtwuul>ltuJinw, lrtmitwln, itull'lrrmim<lar, ;, cuuitli<Ji>liu.-i> 

int:ffl"pnro.tac, cum f . a.-1 S·cllfr.robkutid.s pmlifcrati<Hi ibt.s. p.crr.~trrclltilnd ipsis loci 
t:onilliu~ni 111 ,.;,fealltllr 11mmliJ injiulilmli)Unnis it~t:mssmis, llttobrtmt<iS •-d brrm11.-is, 

·1-S J<m /atis. 5.-ccuio t:olli<liPn<m ~lti~olytit:t• . Co,j,{if, solitarin, JJOioblaJiim, 20- 23 

X/ /.5 13.0/1111, OVIIIia wl obovatll, pkrtlttUjiiC mini/lln/tollnla ad 11pium, rotlmdnta ad 
bm.itn,III1,'U)4t,mltnlmnmlll$lfl ll'luboculultlitlulluli>lxuultlmi.-lwpu•lv•$idilm>"l"l 
utero ltu!vibu.<; -1 <'t.u~ptalll, o~ian, m mlmmiL'll f'l ni..:m ad upto, $bl $11~pi.ssimc o~llhll}l'llinn 

m/ (.4/~tfttbMt~lis.. '1f-tn,norpl1o$is ismJia. 

f.tymolol(y: latin, ntgosm, rcfcffing to the Wilrt·likt' proj<.-c tions CO\'t'ring tht ou1er wlt.l l 
of the conidia. 

Colonies on the natural substn.1tum etrusc, hai ry, dark brown. Mycelium 
mostly immersed, composed of septate, branched, smooth, brown hyphae. 
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F1os. t , 2. D.:ig/.t()llkfk• ru,1.~ 1. Conidiophorcs. 2. Cooidia. 
l;ip. 3, 1. /) ,J>!QC/mlidT,, mmitumU/(l. 3. Co.m idioplwre~ ·1. CuniJi;o. Sculc ind ic',dl'\l by I);IB. 

Conidiophores macroncmatous, mononcmatous, simple, 3- to 7-scptatc, 
nodose at each proliferation. erect, straight or flexuous. smooth, brown to 
dark brown, 32-135 x 4-5 !J.m. Conidiogenous cells monoblastic, integrated, 
terminal, indeterminate. with 1- to 5-cntcroblastk, per.:urrcnl proliferations, 
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broadly infundibiliform. dark brown to brown, 1-5 IJ.Ill wide. Conidial 
seussion schizolytic. Conidia SQ)itury, lJQ)Qblustic, 1,1\'al Qr obovate, mostly 
umbon:.tc at the apex, rounded and slightly melanized at the base ,1-euseptate, 
rugose to tub;:r.:.ulatc at th;: basal and suprabasal cells and smoot h at the other 
cel ls, brown to dark brown, but hyaline or subhyaline at the base, dry, 20-23 
x l i.S- 13.0 IJ.Ill. Tdeomorph unknown. 

TYPUS: URAZII- IJ,wu.: S:m1:1 "!Cret.inlm, ~rr-.1 da Jib/li ... : on dead k-il t nt Clmin 
mddriof'ii. OS.V.2006. (Oil. ER. lklrbosoa. 1·101.0'1' \'l 'f.: BUI-,fSI2086> (pnm:m~nt 

~l idd). 

Comments: The ge nus De.~ igll to ui.dlc/ was introduced by I Iughes ( 1952) for 
two species, D. tifrictmtl S. Hughes and D. anmdiuact'tl (Corda) S. Hughes. 
Ellis (1957, 197 1, 1976) subsequently added several species and a taxonomic 
account for the genus. '!he main diagnostk features of DeiJ::IIftmiella arc the 
infundibuliform, sometimes incun•cd, "anncllalion" produced by the outer 
waH after each enteroblasl'ic pereurrent proliferat ion of the conidiogc nous 
cel ls and the dark or ::o lightl )' melanized scar at the ba."<ll cells of the conidia. 
D. rugo.~o1 can he compared with D. arec(lt! WQ. Chen (Chen \998) in conidial 
shape and number of ~epta, hut D. area1e has ohpyri(orm to obdavale, 4-
se ptutc, v.:rrucose, 52-65 x 17- 20 IJ.Ill, pale olivacc:ous brown to oliva.:c:ous 
brown conidia; D. mgos(l is therefore clea rly distinct from this spccit.-s. O ther 
species described after D. idu~r111fhi M.ll.EIIis (Ellis 1976) are: D. argemoue11sis 
Pollack & ED. ~·l atthe,.,.-s (l'oUack & Matthe'''S 1976), D. roume,t[uerei (Cavara) 
Con::otant. (Constantinescu 1983), 1). rMarirmsiJ Mercado (t\o!cr.;ado Sierra 
1981), IJ. al11i Ondfej and /). corici11a (Brc::o.) Ondfcj (Ondfcj 19811). ' \he 
generic concept applied to /Jeightolliella has been expanded, and the genus is 
now somewhat hcterogeneow; because it includes species with distoscptate and 
euseptatcconid ia (Hs-" S- 12). These species could be separated into a new genus 
following crih:ria similar to those adopted by Kirk (1982) and Subramanian 
( 1992) in the ge nera Sporidcsmiclla and Sporidt!Smiwn respective ly. 

Key toDeightoniel/a species described after Ellis(1971, 1976) 

Ia. Conid ia somewhat or cuarselyvcrrucosc. rugose or tubc.rculate .. 

I h. Conidia smooth . .. . •1 

2a. (Ia) Conidia 0 · to J . septate. \'Cry dark brown. constricted 
: l t tll<: disl ;•l ~ptum. \6-60 x 12 - 16pm . 

2h. Coni\lia •1 -~ptatc ................. . .................................... 3 

3a. (2b) Conidia obpyryform to obdavate. pale olivaceous brown to 
o \iwc~ous brown. 52-65 x li-20 t•m . . ... .. ... 1). ar.:cae 

:lh. Cnni \lia 11 \~.! l nr nl>m~.Jie, 111o~tly umhnnatc: ;II the :11:1eX, h~~.~\ine tn 
subhy-o~line at the basal cd l, other cells brown to dark brown , 
20-2} xll.)- 13.0 ~m .... . ...... . ...... . .... . ...... . ..... . .... D. mA,V$11 
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1a. (I I>) C<midia l ·J:eplalc ........ . .............................. . .......... 5 

1b. C.onid ia mol'clhan I·S<p lult: ............................................ 6 

Su. (!Ju) Conidi a obdavatc to fusi form, with olivaccous basal cd l ;md 
h)·ali nc o r subhyalinc ll l)ica.l C(.: ll , 30-•15 x 1:!- 15 J.l lll ... . .... , D. et~ricirm 

5b. Conid ia ovate to broadly ell ipsoidal. hyaline to p;alc brown, 
30-'15 X 12-15 J.lln . D. (()ll rlh:'gll<'r't'i 

6a. (!J b) Conidia obdav::a le, obpyriform 10 oblong,:!- 10 6-distos.cptale, 
pale brown, 25-49 x 7.8-13.7 J.lm .. . . ... ....... . ...... D. rosar ir.'tJSi$ 

6b. Conid ia obdavatc to cylind rical, I· to 6-seplalc. 
fii S(:OIJS, :!5-'19 X 7.8- 13.7Jiffi , . . , , , ....... , , .. , ...... , .... IJ. 11/tli 

Diploclndiella comitumida F.R. Barbosa, Gusrnao & R.F. Castaiicda, anam. sp. nov. 
MvcoB.\ l-'K MB S 10t'7i FIGS 3, 4 , 16. 

CA/oniltr ill Sllbslrl/l(l llfll llrllli otJ/IISIW, srmm/(ISil ff, /.?rlltlllffll(. Mycotliwn , J .. m mljllff 
i11 suhstmJo imnersmn. C.ot~ itfioplmm 1rnrcmm:mntmn. •nmmtlcmatnsn. J:•' ll iwln ta. 

S<tJ'Iflla, bnumea. C<-1/u/;u.- t'onil/ioJ:C"IIII<t J"'IJ/Xrutimt', ln'mimtle$, i1ulcl1!1mhwta.- crmr 
1" -olifcmtiOiribuJ >.ymp«f:tlliJ d crct•trkibus tf,diVIlms. Cot~Uiit• w/itutiu, t~"'O./el• ros,wtl, 

in forma lillerne Gm.xne ••J•si/011, lacvia, brrmtra'l, mlertlttrn rtffl l"kJII<' ap~tufkult•lt•; 

fi/>J'emliCff 9 - 11 " I /"''- om11itt wuMi11 2•1- 30 (1111 aa;;w (UJ'Jit"ntlietbu. e.w/u.u~), cdl11lt< 
IJasak /u'>!viur cylim/ril'.:, suf>IIJVI Iilla wl tl ilut.: /,.rmiiL'U, I .R. .l6 " 2.-1 3.6 I'"' tt l 
ul/,,{., i ii/II IIIN<)tlli ltlljlt"::uit/n~, 6- S x 7-91"" • nun 2-rumi> tli•"n~'ll'lllilm:;, 3-a:llll!.,fi:;. 
DJ.ymm;:lrici$; mta mmi plw mir/11$>'1! umiciJ. 13 16 x 8 9 wn, nlt.:r rami irr.)].Ultrtim 
co11kis mtmifo$1e tumi<li~ ml l"dluli$ btt.<.lllibus. IJ 17 x I I l•l !rm, 'l folmuw f11llof;i$ 
ignoJI<L 

F.tymolo~;}'; bll ir1. conm. hom: /11millus. tumid - referring to a 5V.'011CI'I baw or 
pmtul~r.J/1(1' t)( mr" amidial ar111. 

Colonies on the natural substratum effuse, granulose, brown. i\·Iycelium 
mos1ly immersed. Hyphae septate, bran-:hed, brown, smooth. Conidiophores 
macronematou..;, mononematous, si mple, septate, gen iculate, smooth , brown. 
Conidiogcnous cells polyblastic, terminal. indeterminate, sympodiall)' 
proliferating with fl attened, obscure scars. Conidia soli tar)', acroplcurogcno u...;, 
broadly Y-shaped, smooth-walled, b rown, sometimes wi th a filiform, 
unbranch!!d, subhyali ne cellular appendage at each end; appendages 9- 1 I x 
I J.lm, body of con idia 24 - 30 J.l fn wide (appendages excluded), basal cell shorl 
cylindrical, subh)'alinc lo pale brown, 1.8-3.6 x 2.1 - 3.6 !-'ffi i supra-basil! cell 
trapezoid, 6-8 x 7- 9 J-l fn with 2 di \'ergentarms,3-cclled, bilatera llyasym metrk al; 
one arm somewh at co n ical, 13- 16 x 8- 9 J.l lll, other arm irregularly conical, 
tum id, 13- 17 x 11- l4 1Jm . Te1eomo rph unk nown. 

T YPUS: RRA?. IJ_ n.u u ,\: S:mtn Tcrczinhn, "Scrm da lihOiu~ 1111 dt~;, d lc.;af tlf Cl1~ia 

m('/ci,Wrii, 2S.IV.2006, .:oU. F.R. Barbosa. i'IO LOTYP E.: H UEFS I2086-I (J)('mlanenr 
$(ides). 

No TE: Seven a.:cepted sp~cks have b!!en described in Diplod adit!lla: D. 
scalaroide$ G. Am aud ex M. B. Ellis (Ellis 19i6), D. l ricladioide$ Nawawi 
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fiG!'. 5· 12. Conidia <If IJdglltonidla ~r .. -ctc.~. 

S. fkiglrtorridlir llllli. 6. /J. ur«ur. 7. /).llf)."<'tnOtk!IISk 

8. D. tl'ltitinu. 9. D. idmaullri. 
10 . /).rt>$itrirll!is. l l. fJ. murn~uar.-. 1 2. /). ruJ:USII. 
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1:1GS. 13-20. ConiJia of V.)•lwl~~tlid/., sp«ies. 
(3. Dip!MlatlidlaoJIIIL 14. D. apptndit.lllarn. IS. D.at!l~ lita. 

16. /).tomilwnidiL 17. 1). fu: ftrmpora. 18. /). Malanmda. 

19. D. 11wrim1. 20. 0. tridmfioiiks. 
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(Nawawi 1985), D. apjJitlldiwlata Nawawi (Nawawi 1987), D. lidt'rusJw m R.E 
Cas:taii.cda (CnslaiteJ a Ruiz 1988), D. Umritw Cn a u et at. (Cazau d al. 1993), D. 
mJmTfim O.H.K. Leectal. (Lee et ;~. 1. 1998), D. alta It Kirs.: hner & Chec j. Chen 
(Kirs..:.hn cr & Chen 2001). All spcdcs \\"ac compared by Cazau et al. (1 993) 
and Ki rs.:hn cr & Chen (2004) compared the lengths of the .:onidiophorcs. 
Diplod aditdla comitumida differs from all other described spcdcs in the genus 
by having asym metrkal conidia with one ann conical and one arm tumid or 
swollen (Figs 13-20). 

New record s for the neotropic:s from Brazil's semi--ark! Caatinga biome 

Acrogcuospora gigautospora S. Hughes, N. 7.c:U. J. Bo1. 16(3): 3 11. 1978. 

Conidiophore 26 1-684 x i .5- 12 ~tm; conidia 25.5-30 x 24 -25.5 ~uu. 

SJX'C'inwn rxamirwd: IJRAZU .. ll"' IJ.\: ~nt:.~ 'Jhw. inh:.~, "'Snr o1 dol )i bUia~ on 
dcayins N rk of unident ified dicot)100onous planl, 24.11 .2006. coli. M.F.O. Marque$ 
(lt Um=swnn): os.XI.2005. coli. M.I·.O. Marques (U!Uvl78798). 

Ammgitca globosa B. Sutton & Hodgo.-s. Nov-..1 Hcdwigia ::!9(3-1): 591. 1978. 

Setae not obse rved; conidiophore 52 .5- 9 4. 5 x 3-4 1-1111: conidiogcnous cells 
11-14 x 1.8- 2 }!M: conidia 9 .5 -1 2 x 1-2 }J.M. 

Spedn-.:nr/l:arni nr,.-cl: 1Jit,\ 1J L. IJAII Iol: Sllnta T~re1.inha, ~rra 1b libOi:r. on r.lo.-;,:ayi n~t 
lcan~s of Clm-Ur rrl<i<.hUmi, 20.VJ.2006, coli. F.R. Barbosa (H UEFS1 1•17U). 

Dactylaria bcllicwa B.C. Paulus, ct a!., Fungal Di'"c rsit)' 1•1: 146. 2003. 
Conidiophorcs 27-43 x 2.5-3 IJ-111 ; conidiogenous cedis 9-10.5 x 3-3.5 !Jm; 

conidia 19- 24.5x 1- 1.21-Lm-
Sv«imrm ~xau1iur:d: BRAZil- 8.-\UIJ\: S;,inta 'JCn:zinha. "&: rra Ja libr.iia",rJu r,l(ad h:a\'t--S 
ofCl11.<in roc:•ltQf"•l:<<l G. Mey .• 18.X.1005, coli . F.R. JJ;.r~ ( I I UJ:FSi l ~ns) . 

Dactylariaficw>icolt~ll.C. Paulusct a!., Fu ngal lJi\'CNity 11: 119. 2003. 

Conidiophore 90- 156 x 3- 6 IJ.Ill; conidiogenous cells 6 - 9 x 1-4.5 !J m; 
conidia 12- 15 x 0.9- 1.5 !J111-

Spec:imen tumined: BRAZIL. 0,\ nl ,\ : Sanh• Ttrt1.inha, ~~rra da Jib6ia': on <kCa)ing 
lc;w~ ~f C/u$in mdd riorii, 2:6.X.2005. roiL !=.R. B;lrbo~ (I I UI!I'S I I ~iJ7 ); Oi.XI.2005. 
coli. F.R. Oarbos. (Hli"EFSI Jot736): 27XI I.200S, coiL F.R. Barbosa (Uli'EFS II.J7:!2: 
UR.\-178761): 14.11.2006. coiL 1:.1t Harbos:.l ( II UJCJ:S\1473$): 24.11.2006. coiL 1:.R. 
llolrbosa (I IUEFSII·t7J•t); 26.1\'.2006, coli. 1m. Harbo5a (1-1 EFSII •173J): 13.VI.2006, 
coli. Elt. l!arbo.u (I IUHSl l473 1): 22.VI.2006. alii. J:.R. Ha rbo~ (JIUEI:S\14730). 

DcmlrypiJiopsis atra (Corda) S. llughes. Can. j. Bol. 31: 6 55. 1953. 

Conidiophor~s 172.5- 212.5 x 5- 10 ~m ; conidiogcnous cells 12.5- 27.5 x 
S- 10 ~t m; .:onidia 3i.S- 45 x 12.S- 20 ~tm. 

Examitx'd material: BR.\ZIL. 0.-\.111,\: Sanla Tcrczinha, Serra da Jib6ia, on <kca)ing 
twigi o t unidentified dicotyledonous pl.'lm, 2: 1.XII .2005. coli . M.F.O. Marques 
(UUEFS107283). 



~cw IHiglllo11idln & DiplocladW.IIn from Brazil's Caaring• ... 17 

Dictyocllacta pluriguttulata Kulhuh. & Nawawi, M)'Cul. Rc.<i. 95(10): 12 12. 1991 . 

Setae 100-300 x 5-\U ~tm; .:on idiophorcs 15-35 x 5 ~tm; conidia, with or 
wit hout rudimentary appcndicc:o; at each end, 20-25 x 1.1-2j.tm. 

Specimen c.umin1 . ..J: IIRAZII~ BAll lA: Santa 'Ji.-n:'l.inha. "Serr-o~ Ja JibOi:l, on ..k.."'Oyin)l, 
bra~!~ of unid('ntificJ dicot)'l"dooous lli3Jlt , 02.111.2006. coli. M.F.O. Marqu(:5 
(IIUEI-S\0728<1). 

Dictyosporium bulboswu Tzcan & J.L. Chc:n. Mrcol. Res. 92(1): 500. 1989. 

Conidiophorcs and conidiogenous cells not obser\'ed; conidia with 5-6 
arms, 3 1.5-36 x 21- 2-1 !Jm; appe ndages 7.5-9 x 1-6 full. 

Sp1.•cimcn examined: BR,\ :ZJJ_ UAJI IA: &ml:a Tcn•,.inha , "St·ma du Jihl\in~ on <k:caying 
lca\'e$of CI, sitl m.-kl.i(lrii. \J.VI.2006, coll. ER. &Jrbo.~-o~ (HU I~j:S J I •I73S). 

Dictyosporium digitatum J.IA Clu:n c:l al. , Mycol. Rc:s. \.15(9): 1145. 1991. 

Conidiophorcs and conidiogcnous cells not obse rved; conidia 63- i5 x I 5-
19 .. 5 ~m; appendage 5-8 ~m; 

S]'l:'dmcn cxumim:d: HllAZIL. SAliM,: San la '1-...wtinha, •&-rna U.. lib6ht , on bark of 
unidentified dkotrkJonous p~nt , 24.11.2006, coli. M.f.O. Marques (HUEFS t0728S; 
URM78813). 

Kio11 odmeta tumopllora. Kuthub. & Nawawi, Trans. Br. Soc. 90(3): 440. 1988. 

Conidiophorcs 225- 370 x 10- 12,5 1-1m; conidia-1- S x 1 fJffi. 
Spccimc::n cx~mint:'\1 : l!lto\ZII ~ Ib m ": Santa "' l~reJ.inha, ""S<:rr.a ol.a libOi~". on OOrl: 
o f uniJentifi.:..J Jicotyi.:.Jonou.~ plant. 19.XII .2005 . .:oil. M.EO. M:.~rqu.~:s (~I UI'J=S· 

j ()'72g8) , 

Kionodmcttr p11glrii Kuthub .. & Nawawi, Trans. lk Mycol. Soc. 90(3): 437. 1988. 

Conidiophores 160- 195 x. 7.5- 10 fllll; conidia 8- 9 x I ~m. 
S))("cinll'n exuminM: BRAZIL 8,\lll o\: Sa11ta Tl'n."t iuha, ~Serra da Ji b6ia': ou bark of 
unidcntifK"d Jicutyic(lunt~us J'lant. 1 1.;..1 1.200S, cull. M.F.O. Marq~~ (IIUEFSI07:289). 

Kior~odmcta spissa P.M . Ki rk & B. Sun on, Trans. Br. Mycol Soc. 85(1): 715. 1986. 

C:onidiophorcs 216-170 x 6-7 .. 5 fJffi; conidiogenou.s cell .s 5 .. 5-8.5 x 2.5-1 
1-1m; conidia 5-6.5 x 0.7- 1.2 fllll-

s1M;'c imcn c.uminl'd: BR1\Z I.L BA.IIIA: Sant~ Tcre.l.iuha, ~Serra da Jib6i:,~': on 
dt-a~ying lca\-es or amidenlificd dicotyledonous plaut, 10. \1.2006. rull . M.EO. Mar~uc~ 
(HUEFSJ0719-I); 2<1 .1 V.2006,coll. M. F. 0 . Marquf.'.s (URM78818). 

Plcuroplrragmiwu varicscptal11m Malsush .• 

leones Microfu ngomm a Matsushima leclorum (Kobe): I 17. 1975. 
Conidiophorcs 10.5- 97.5 x 1.5- 5.5 fl lll; conidia 9.5- 18 x 2,5- 1 ~m. 

Si'1:'<7imtn txamin~...J: BRAZIL BAttL\: Sant<J Tcn.-Linh<l, · ~rr-4 J11 /00:.1~ on dtC"4ying 
lt"UW.$ ofOuJ.itl lttml)r{)!o2 G. Mc~"Cr, 161212006, coli. F.R. IJ.ar~1 (II UEI:S I \4760). 
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Plrmgmoccpl~e~lu slcmplrylioidcs (Corda) S. Hugh'"-s. Can. J. Bot. 36: 796. 1958. 

Conidiophores 45- 100 X 5-7.5 ~.tm ; conid ia of two types, fi n;t CQnidia 
ellipsoid 22.5 X 10 ~.tm and second conidia globose to ellipsoid 12.5- 15 X 10 
~tm. 

Examined mar~ia l: DIL\ZIL. 0.\111.\ : Sanra Ttl't'zi nha, ·s~Tra da Ji b6ia~ on (t«a)ing 
l~av~. 28.1 1.2005. col t. M. I'.O. Mal\ju ~s (11 UEI'SI07 191). 

Sporide.sm ielta parva (M.Ii hil i~) P. M. Ki rk. Tr.m :;.. Br. Mycol. So~. 79(3): '186. 1982. 

Conidiophorcs 11 9-325 x 4-5 ~tm; conidia 20-30 X 3-5 ~t m . 

Sp<:ciml'n examined: BRAZi l~ IIA IIIA: San la " ll.'TC~.inh:L, •ScrrJ da liboia': on tk:ad lw i~ 

or un i do:nlifit-.lc.l kotyl~oclono Ll) plant, IL'\I.t.2005,co11. M.EO. MaRJU I':S (I IUEI:SI07293): 
29-'\ll.2005.coU. M.F.O. Marqut$ {H UEFS IO'i'29;1); 

Yinmilrgcllumitriformi.s Goh et al.. Can. J.llot. i 6( 10): 1693. 1999. 

Stroma 99- 150 X 58.5- 85.5 ~tm; conidiogenous cells 9- 18 X 3- 7.5 ~tm; 

conidia I S- 1 9.5x7.S- 1 2 ~t m. 

ExamirK"d n~ltrilll: DIL\ ZI.L. DAlilA: Santa Tcrtzinha, · Serra da Ji b6ia~ on dcca~ing 
twig~.02. 111.2006. coli. M. E 0. Mll rqucs (I IUEI'S107298). 

Zam:lospora novae-:.clandiac S. llughc.S & W.U. Kcndr .. N. Zeal. J. Bot. 3: 152. 1965. 
Conidiophorcs 200- 250 x S-7.5 ~-tm; conidi ogcnous cells 7- 10 x 2- 3 11m; 

conidia 17-26 x 1.2-2 1-'tn-
F.xami~d material: BRAZIL BA li LA : Santa Tc-l't"linha, "ScrrJ da Jih6ia~. nn d~ad hark. 
19.1 V.2006. roll. M. l:. 0. Marques (HUHSI07299); 09.\1.2006. coli. M. F. 0. Marquts 
(URM7&!44). 
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Ab~lr.KI - l'a«ilom)'C'n lctminp. UO\', W'.b i sola\~~ from wi l oH:Iulwi l'rovintt', Cl1ina. 

The ntw .srccirs is drscrib<-d and illustr<~tcd , and its rdationships to the related Sp<'cic.s 

an! hridlr discussed. ' I h is fun!(U5 is charac1c ri1.cJ b)• the \'-!ry sltn<lcr phia lidcs and 
fusiforn1to cUip.soi,bl .:onidia. Moqrh ologic:o~ l char..c l ~·ristic.s and mol«ular ;malyscs of 
ITS-5.8S n .. gioo sequcfiOCS $lrongly sur•port the ot;•bl i~hm<>nt of I~ 1.:rwi1 in the gl'nus 
l'a«r/11myccs. 

K ... y WQN S domifica tiQn, mituspuric rungu >. n1tlln:ular iJentiriCatioo. l.:iXullQm~· 

Introduction 

Many studies have revealed most members o f l'aecilomy~·es arc important 
cntomogenous fungi. During 2004- 2006, about 1000 soil sample$ from China 
were CC>IIeCicd, i$olatcd :md examined. Some novel soil /Jaecilomyce.< $pedes 
possessi ng rno nophialidcs were discovered (I b.n cl al. 2007. l.iang cl al. 2006, 
J.i ct al. 2006). In this study, Pt~ecilomyce.~ temtis from a soil sample of ca-.tcrn 
China is del'cribed. Comparisons were made between the new species and its 
similar taxa based on morphological charackristics. Analysis of the scquencc:s 
of rDNA ITS1-5.8S- ITS2 rr:gion wcrr: carried out and phylogeny tree was 
const ructt>d for this proposal. 

Materials and methods 

Sample collection and strain isolation 
Strain GZUII:R-013-1 was isolated from Jingzhou, Jlubci l' ro \'incc. Two grams of 

soil wc.:n: ~·clded to ;a fl ask cont ;•ining :!0 ml stc.:rili1.ed w;Lh:r and glass l>c;~ds. l11e soil 

· <:orn:spooding author 
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SUSJXOSion was!.hakcn for about 10 mi n, a1td ti1C1\ d iluted to conccntratio.uof 10 1-1 0 .1. 
One.: ml suspc.:nsion ( I O-J) wa.s mixc.:d with Mart in mc,:d ium in ;1 sterilized 9cm diam Vc,: tri 
dish and incubated at 26'C for 1>1 days. 

Strain identification 
"I he str.a in studied was trJnsplantt>d onto Czapck agar, potato ckxt rose agar (VOA}, 

and Sabouraud agar. After incubation at 26'C for 1>1 day!., the str.ain Nas idcnt'ilicd based 
on colony charm:\c,:r, conidiogcnous ::. t ructur~ and tcmpcr.1tun: n:sponsc according to 
Rrown & Smith ( 1957) and Samson ( 197>1 ), 

Reagent and DNA extraction 
Taq polymerase and dNTP were from Shanghai Sangon; Aga.rosc Gel DNA 

Vurifica.l inn ki t \'c r 2.0 was fro m TRK ARA Compan)'. 

Table l l. i~ofSi rJinsuscd in th isstt1dy 

:-.fuu, G•a.:BANt::No. NM•II; Gt:NUM:t:: No. 

Hyt-wcltlmnp ful•·t~ A\7S3)41 I~ li/uC"imoJ AF~I 

Pa«ilum~d oU:IIIJ;ill<"'l$ AnS3J46 P.nrtl(ojllmw/ii AB0995 11 

f!mn<XIICIQic'll$ A¥62•1168 P.nij•lu·t(K/~ AY62•t t9 t 

P.caftlliammlal/1$ AY6l4 172 P.pcuitiflm"s AV624 1 ~N 

P. Clll~Jii,liJliqwoJ tW624 173 P.wuiotii ,\V7S3337 

P. mlenpt.:r()rmn ,W624 tn P. viridis ,\Y624 t97 

P. fP.r itJOJI•.< ,\Y62<1 li8 /:/~')\~tfiiii!IS .w 7SJ342 

P. fu mQ.<iJro.<cc.s A/608982 7:oJ.icrWs Allt 7663•1 

l!glumtmi.< A¥62•11 85 T. trathpptrnm.<. AVS33699 

P.jaWJmt:<d AY6NUS6 P.tcm<~S (Ihis \\-"Ork) El:004~n2 

Two slr-J ins from soils of llub<.: i Prm•incc usc,l for the.: molecular iJcntiticalion wen: 
incubated on Czapck agar and potato dextrose agar. Sub.scquently, the fresh sporulating 
cultures w<.:rc used for DNA exl r.•ct ion ;Lccorcling to Tiganu-Milani ct al. (1995), and 
DNA was stored at - :!O'C. 

PCR ampl ifica tion and detennination of ITS sequenci ng 
I'OI )•mer:L~c chain n:act ion (11CR) amplHic;1tion 1~s pc.:rformed a.::conling to the 

manufacturer's instructions. 50 ~I. reaction system: 10 x rca.:tion buffer 5 J.lL, dNTP I 
fll. , primcr ITS•! I fl l ~ IT S5 I fl'-• l'fu huffcr 0.5 p i ~ 2 pl.of lr:mplate DNA anJ ddll ,O 39.5 
f!L. To amplifr ITS J-5.8S· ITS2 rONA .scqucncc, the ITS5 (S'-GGTGAGAGATITCf 
GTGC-3') ;md ITS•I (5'-TCl.TCCGCITA"ITGATATGC-3' ) primers we re uscd 
following th'-"SC amplification parameters: at1cr 5 mins at 9•1'C, 3S cyd cs of 91 C fo r 
10 s, •t9'C for •10 .s. 72'C for I min, and iinall)' 10 mins at 72'C ( \'\1hite et a l. 1990). I'CR 

produ.:ts were pu rified using an Agarosc Gd DNA Purification ki t 1'cr 2.0 according to 
il!i pmccdurc (TRKARA Cump;my). The I fiL puriiication product w~L<: determined in 
p - 1% Agarosc by dc..-trophorcsis and sequenced using lhe abo\'C primers by lkijing 
Sunbiotech Co. Ud. ' lhc rDN:\ ITSI-5.SS-ITS2 region of the st rnin wa.o: submitted to 

GenBank. 
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Sequence alignment and phylogenetic analysis 
Tab!.: I liscs st r.~ins used in the molecular studr. Some ITSJ-5.8S-ITS2 region 

nudcoticlcs so:qucnccs of rcprcso:ntativc spccics of l 1tl.tcilomyc<!:l and other gcncm 
were obtained from GcnUank database. "!he sequence of the new species was aligned 
with rdaled fungi using tiM: Clustal X 1.83 computer pmgro.~m ti1r multiple s.:qucn.:c 
alignn\~nt ~nd manually corr«ted. 'I he phylogenetic tr~ ,,•asconSCnlctcd by neighbor-
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joining lllC:Ihod (NJ) of MEGA \"C:rs.ion 3. 1 (Kllll131' et a l. 200<1). C.o.l fidc ,lce values iOr 

individua l branches wc: rc: ddc:rminc:d br bootst rap ;malys.is (1000 rc:plieations). 

PtiiAI.IUU 

Nuu! llaso:lllOI]IO: 
Lcngth:Width 

Sha]>o: 
r;~tio 

P. stipittdUS C}·lor EII !1.7: 1 ~·b 
P.tu:ntgilltus Q 1 4.8: 1 Ell i'M" Fu ~ 

P.{aritiQJI'$ t :yl or EII 7.5: 1 l~lorFus 

P.lili/C/11 11$ q •lor EII 45: 1 Fus 
P.mm'llwlllllti C,1 7.5: 1 Fus 
P.p1mt1mii Cyl 6.'1: 1 Hll nrCyl 

P.vnriolii C~·l 10: 1 Ell orCyl 

l!ltlllliS C)·lorda\'all" 10: 1 J=usor i:U 

Results and discussion 

Taxonomy 

Paccilomycc.s tcm1is Y.E ll:•n & 4Q. l.i;•ng. ~>1'- nov. 
~·h"<.:O HASI\ MIJ 5 109 19. GliSUAst: I:U00-1812 

C:OSIIIIA 

Size 
(pm) 

1.7-S.9X IJ-).) 

6-8.Sle2.5-J.S 

2-:ht I.G- 1..8 

2.S-J.Ox2.o-2.2 

J.()-3.Sx2.0...2.2 

3.G-S.Ox 1.5-2.0 

3.6-S.Ox 1.5-'1.0 

s 3.0-3.6 )( 1.2-2.2 
L 5.•1-9 x 1.3-2.-1 

Fig.. I 

l11ognro C:tlp.!kii, mllHiitu: 30 mm tlimn,/ ·1 diebus ad zoe. abla~ r~u.<um l1ttoolmn. 
Hyplutc >c;•tulttc, lrJ$1hlllc, l.(}.... l .1Jrm (rttm•c. Ccmtlw;.twru ct"a:Ut, k J•I<tW, lryttlimt, r 
loypl•is .<ulmu:rt<S oriltlll<r, arf 11- 181"" lmrga, 3.0 I''" r.ms..•a, ctm~pl~td<'.< •-ctidllara 
lj/IIJ/ks bui(IS ad f/!W/tr/111~ p/uJit/csfcrt/111. /'ili1tli1/N 9.(}.... / 5 X 0.9 - /.8 !"If, Xr74l'i/is, ~ 

basi iujlmn tyliutfricuJ.tt ,yj dn••iforrniUl ill 'cllt.m imJ-!(ImtiWSJdM /11<'. Con it/in rommua, 
IJyalina, levia.fr•$iformio wldlipsoidtn, J,(J" 3.6 x /.1- 1.11"" vd 5.-4 - 9 x /.8 - 2.4 pm. 

ffolo1yp11s (jif.f}/1.-R C.O I is-oint us..: wli,/iiiR:Ium city, pmvi111:a l /11/~i. Clliun. {\~ 1{)()5, 
);f.HJ\N "' Z.Q.Lit\NC, ir• C1•i::Jwu U"i'l- comcrvalur. 

Colony on Czapck agar, allain ing a diameter of 30 mm within 14 days at 26·c. 
fla t, white, compact in th.: middl.:, loose at the margine. Revase yellowish, 
white at the margin. Vegi.'lative h)•phae hyaline, smooth" walled, 1.0- L2 !lfll 

widl'. Conidiophores septate, 12-18 x 3.0 J.l. ffi, formins verticillate branches 
with phi alides in whorls of2to IJ . Phialides divergent, very sle nder, consist ing 
of a cylindri..:al o rd:watc basal portion and a th in disti nct nc.:k, 9-1 5 x 0.9- 1.8 
!Jm. Conidia hyaline, smooth-walled, fusi form to IMg· elli psoidal, with two 
types in Si7..e, the small er 3.0- 3.6 x 1.2- 2.2 J..l ffi . the bigger SA - 9 x 1.8- 2.4 1-1m. 
"lhcnnotolcran l. 

MATI:IUA I. KXAMINI:I); 1hc holocypo.•, GZUI Ht- C43- I, was isolat('d by\'.!!. ]Jan and Z.Q. 
liangfrom wil of lin"ZI10u,llubd l 'ro~•inc~. Chilli! , April. 2005, JtiJO.SittJ in tilt lmtitutt 
ofl:ullb'liS Resources. 

Distribution: l·lubci Province, China. 
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7'.tracllJ'$pemms AJ'.53J699 
.6. P.tt.?mis t:.:U00-1812 

Fig.2 Ph)"logcnelk I ret OOsed ou al)al}'$is of rDKA I TSI -S.~5- ITS2 Sl.'qu~ncrs of Pu.:o:ilutn)'(~ 
l<"tnti~ lind SOII\C ri'lutl>d ~JM'ciCS. 

in Pllr!dlomy&:es, species that resemble P. tcmtis in having phialides with 
cylindrical bases and ellipsoida l o r fusiform conidia include P. ttcmgiw.>IIS 
Samson, P.fariuosus (Holmsk.) A.H.S. Br. & G. Sm., P.lilad uus ('I hom) Samson, 
P. martjlltmdii (M3ssee) S. Hughes, P. puuta11ii (Yuill. ) Nann., I~ .stipitatus ~.Q. 
Liang & Y.E H3n, and /~ l't"lriotii B3inier. Amo ng them, I~ stipitattts 3nd I~ 

l'flriotii sh3re simi l3r length/width rntios (' l':lblc 2). I~ stipitatu.< differs in ha\'ing 
suhglobosc conidi3 and a unique septate St3 lk under !he phi a ti des b3se, white 
P \'flriotii pos~e s.o:es differen t!)' si7.cd conidia. :vlorphologi call)·. P. tcuui.~ is new 
in th e gl·nus Pm,cilmnyce..~. 

Distinctions of P. tenuis from its related spe<ies based on sequence analysis 

~.:I.EG A3.1 was used to an3lyze Pr"lt'C.. ilomyct!S species and related rONA 
ITS I-5.8S- ITS2 seq uen.:es ('Ibblc I) and to construct a phylogenetk tree 
(Fig. I) b)' the NJ method. Result !' show 20 stra ins divided into two clades. 
C l3de I includes members in the llypocrea fes. , which :lre 311 mesophilic. Cl3de 
II ( 100% bootstrap support) contains members of the Euroti(l /es incl uding the 
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nt:w species P. tenuis, which an: thermophilic o r thermotolt:rant spe.:ics. In the 
phylogenetic tree, Paecilomyct~S fc:m1is is close to Talt1romyces tmcllySJ~ermus 

(Shear) Stolk & Samson, 'I: olliemis Pitt, and P. aemgiueu ..... "Jhe anamorph 
stages o f 'J: tmchyspermus and '1: ollie11sis (Peuiciflimn ld1mauii !'itt and 
Penidllimn pmwseukoi Pitt respectively) exhibit phialidCl> with the compact 
whorls and short nc.:ks typkal of the genus l,euicillium {Stolk & Samson 1980). 
Paecilomyces aemgiueu.~ produ.:t.-s green colonit.-s with simple .:onidiophores 
bearing gro ups of 2 to 3 phialidcs (Samson 19i•l). Paedlomy\.·e.~ teuui.~ is 
differentiated by its di\'ergen t and long-necked, very slender phialides. Both 
morphologkul characteristics and molecular ana lyses support P. tw uis as an 
indepcmJent new species. 
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Survey of Lepraria and Leprocau/on in Greenland 
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/<ittr i .. ~m'8@1tl.l'l' 

'Jmtitllt•: of IJoumy and lkolozy, Univusity of"lilrtu 
1 .. 11i 38, 51005 T.trfll, F,.stunitt 

}BottmiMI Muuum, llniw rsily oJCopclllwg.m 
GotJ,.-r:;gmle 130, VK-1123 CofJt•rrlwgm K. Vt•mllll l'k 

Ab$tr.acl I:Or a sun 't)' of the lichen ~nt i'".J l .<pM ria and UJ,.<Ktmlmt in CirttnbnJ 
about700 sp<'cimcns from \'ariou s I()('"• lilies ofGr«nl~nd in C \\'l'rt' C.U.n l inrd. TI1irtN•n 
~r,.o;.:i es aud two \'arictic uf 1-e(mlfia and thl\.'t: ~ ~~io:s of l..:f>F'O(<IUIQtl are retJo.Wl~'\.1 . 

Lrprmi" 11/pinu ,-,u . ::filri., jw \'ar. 110\', aud 1.. mn iun/[N, \'a r. s,•~Xnlmufim \'M. llO\', arc 
d i"SCrihed. The fi rst de tailed t~rip l ion oft he rCCt'.ll lly in lroduccd /_gdkfn i.~ rro\id00. 
N~· to G~nland ar~: L. tllltmticu, L. bm~uli~ L. ~<~oirl/t,, L m n iot<IOO, L. ~Wbm .. , 
/ .. ~/ida, L jlU'kii, L ni1'r11iJ and l.~proc11Uinn gmdl.:3ull.•. For a ll taxa i nfoml~tiM on 

th3llus morphok>~r. so:roodary chemist ry, $ubst rata and diwibution t~ther with 
distr ibutM>n map5 is gi\'t'n and a key is pro\idtd. 

Kt')' wonts - taxonomy, Sttrilt lkhtns. Sln~IX'fmllf~~u-. High Ar(tic, LOI., A A: tic 

Introduction 

'fhe genera - ' I he gcnu..;; /,ejJrflri(l Ach. (Srereocalllacetle, th comycotu ) comprises 
morphologkally simple li chcn· fonning fungi that never develop frui ling 
bodies. II is d islributed wor]d,vide. Mosl species have a lcprosc lhall u.. .. wilh 
the surface entirely composed of sorcdia (T"nsberg 1992) while a few taxa arc 
S(]uamulose or isidialc: ('10nsbcrg 2004, Wirth ct a!. 2004, Crespo l't a!. 2006). 
'!he taxonomy is largely based on the chemistry of secondary mel'abolites as 
lhese lichens produce a wide variety of lichen subslances, and olhcr characters 
arc scarce. Since Laundon ( 1989, 1992) revised I he species concept in the genera 
l..t.pmria and l.eproloma Nyl. ex Cromb. , another genus that was. synonymi1.cd 
'''ilh l.epmria (Kukwa 2002. and litl'raturc cited thcrcin),lcprarioid lichens have 
been rather intensely sludicd by scvcral ta.xonomists in many countries, ,-Jit h 
ca. 30 species recently described (Apt root 2002; t\plrool ct a\. 199i ; Barufro et 
a!. 2006; Bii}'crov:i Cl al. 2005; Elix 2005, 2006; Elix d a\. 2005; Knudsen & Elix 
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2007; Knudsen el a!. 2007; Kukwa 2002, 2006a, b; Lendemer 2005; Leuckerl 
et al. 1995; Lindblom 1995; Lt>hlamler 1994, 1995; Omnge 2001; O range & 
\Volseley 2005; Orange et al. 200lb; 0vs.ted,..l &: Lewis Smith 200 I; Saag & Saag 
1999; Sipman 2003,2001; Slavikov.i -Baycrov3 & Orange 2006; Tons.bcrg 1992, 
2002, 2001, 2007; Tonsberg & Zhurbenko 2006; Wirt h et a!. 2004). However, for 
many regions, including Green land, modern data arc sti ll limited 

"I he reprcscn tativ~ of l.epmcaulou Nyl. also la.:k sexual structures. "I he genus 
most\)' occurs in the Southern llcmi:.:phere and in arctic-alpine to temperate 
areas in the Northern llemisphere {Lamb & Ward 1974, Ryan 2002). The thalli 
are usually dwarf frutkose, with more or lc.'Ss developed psc udopodc tia and 
phyllodadia-like st ructur~'S that arc more or less covered with granules. In 
some species the pseudopodetial structure.s are very poor!}' developed and a 
crustose po'"dcry, gronu lar or subsquamulosc thallus is formed (Lamb & Ward 
1971, Broda ct al. 2001, Ryan 2002) . As in l.epmritl, the lichen substances arc 
important in the taxonom)' of Uprocmtlou. 'I his genus has been of somc\\•hat 
lesser interest to taxonomists recently (l.amb & Ward 1974, Alstrup 19i9, 
l.cuckcrl & KU.mmc rling 1989, Schindler 1990, Golubkova et al. 1996, 
Marcano et al. 1997, Rrodo et al. 200 1, Ryan 2002) and its position wit hin the 
Lc'~·cmoromycdes is still not se ttled 

Species uf Lr:prarht and Lr:procmdou grow intermixed in Greenland, 
sometimes being hard to separate in the field. 'they are not inconspicuous 
and often occur abundantly in their habitats, forming extcn~ive crusts on the 
ground or on rock faces. In man}' wa)-:;:, Jcprarioid lichens arc analogous to 
the soil-crust o rganisms that ha\'C only recen tly received particular attent ion 
among biologists (Belnap & Lange 2001 ). Some of them arc members of the 
Greenland soil-crust communities described by !Jansen (2001 b). 

Histo ry of exploration of leprarioid licbens in Greenland - Pioneers among 
the collectors of Gri!enland lichens '"ho visited Greenland in the firs t half of 
the 19th century (such as the Gfrm:m mineralogist K.L. Giesecke and Danish 
botanists J. Yah l and M. Wormskiold) almost totally neglected the 'byssoid' ::llld 
leprarioid li.:hens. (Hranth & Gronlund 1888). ' I he same applies to the Swedish 
botanist, ' lh.M. Fries., who visited Greenland in 187 1. 

' I he Norwegian lichcnologist, I~E Scholandcr, was the lirst who systematically 
collected lcprJ.rioid lichens in Greenland, Crocyuifl nr:glr:cUI (Nyl.) lluc [now 
accepted as l.epraria ueglecta[, the fin~l spcdes from this group to be reported 
from Greenland, was ~.:Q llectcd by him in Southeast Greenland in 1932 (Lyngc 
1932, Dahl ct al. 1937). Lyngc ( 1937) mentioned C. uegleclf1 again ;.md a few 
years later (Lyngc 19tl0) reported numerous !Qca litiL-s for this species in CentrJ. I 
and Northeast Greenland (visited in 1929 and 1930) and des..:ribed C. arcticci 
f now accepted as J.epmria mttm1xii) as new to sdcn..:c. "l he original materia l for 
th is species \•;as collected by C: Kruuse in Southeast Green land in 1902. 
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In 1937 I he Non.,cgian botanist, E. Dahl. visited Southwest Greenland and 
co\lcctcds:pccimcns: ofCmcynitrll egfecta (Dah\1950}.1\c noted that the species 
\.,.as chemicall y not uniform. 

Since the middle Qf the 20th century, numerous specimens were gathered 
during botanical lic!JwQrk in variQuS parts of Greenland with the purpose to 
make rcpresentatiw colle\:l ions ffJ r the visited areas. In particular, the Danish 
botanist P. Gelting collected leprarioid lichens extensively during his leadership 
of the University o f CopenhagenS Arct ic Station from 1916 to 1951. Most of 
these collections remained unstudied and form an important source for the 
present irwcsligalion. Gell ing's material originates main!)' from Disko, but also 
from neighboring areas on the mainland and even other parts of Gree nland. 
Another important collector of leprarioid lichem: was the Danish lichenologist, 
V. Alstrup, who worked most ly in Southwest, Ccntr.rl Wt-st and Northwest but 
also in North and Northeast Green lanJ (Alstrup !.'l al. 2000). E Daniels (1975, 
1982) mentioned those lichens from Southeast Grel.'nlaml. 

Southwest and Central West Greenland have been easi ly a.:cessiblc for a 
long period and without doubt arc the best known regions, but \\' ith modern 
transport, no part o f Greenland can an}' longer he considered inac..:es.<:iblc. 
Thus E.S. I Jansen, who so far ha.<: made the mo.<:t comprchensh·c collect ions 
of lcprarioid lichens in Greenland, has visi ted almost all parts of Greenland 
since 1969 and published his lind.;; from the following regions of the island 
in numerous publications togethl.'r wit h (O-authors: South and Southwest 
Greenland (Hansen 1978a, 1993b, 2000a, b, 2006; Hansen 8: Lund 2003), Central 
West Greenland (Hanse n 1991, 1997, 1998, 1999, 2005), Northwest Greenland 
(Hansen 1980, 1983, 1989, 2002a), Southeast Gree nl and (1-lansen 1978b, c, 
2002b), Central East Greenland (Hansen 1982, 1995a, 1996), Nort h ca~t and 
North Green land (Aistrup el al. 2000; l lansen J995b, 200\a), and Greenland in 
general (! Jansen 1995c. 200\h). ' I he collectimls mentioned in these papers have 
been revised during the present investigation. 

Further Green land records of l.eprocmdo11 arc presented in the more gene ral 
survey of arctic lichens by llwmson (19M}. 

Altogether, six species of Lepmria and Leproamkm have been reported from 
Greenland up to now: 

L.·pmria n fpim1 [sub nomine L cuwm imnu J; 

l.epmria dmmL'il (sub nomine Lfrigitlfl); 

l.t'pmria lobificm/$0. 

l •• •pmria rl~-gl ... -.:tu; 

l.~tpmria vmtllllXii {sub nomine L trrdictl); 
l.eprtUtlllft>lt subtifbkans. 

Thus far, the following Jcpmrioid lkhens have been distributed as part of 
Lichenes Groenl andici Exsiccati suppli ed by the Botanica l (>.·luseum, University 
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ofCopcnhag~:n: Lc!pm rill t'burnetl (nos 816,93 1, 97 1 - sub nomine L. frigitla), L. 
fl t'glccfrl (nos 83, 320), L. I'QtUm.xii (nos 318, 598, 757 - sub nomine Leprolom(l 

I'OIItWxii) and Lcprocmdc>11 subrdbiams (nos 219,1\ II , 511,927, 938). 

Climate and vegetat ion 7..ones in Greenland - Mm-t o f Green land is located 
in the Ar.: tic climate zone {Putnins 1970, Fristrup 19A:l). ' I he arct ic cl imate is 
defi ned as havi ng a mean temperatu re below IO'"'C for july, the warmest mont h. 
The low july temperature is as.o;ociated with a short groh•ing season. and the 
two fac tors together prevent the development of forests in the arctic climate 
zone. Ex.::ept for North Gree nland, summer tcmpcratun.-s arc mostly between 
6" - 8"C, being more unifoml along the wt.-st coast than on the cast coast where 
the)' drop considerably tO \\~.:ard the north. '!he winter temperature is no t a factor 
dd imi tingarcti.:: dimate zones, and mean temperatures for the winter months 
vary far more than sum mer temperatures, .::ontributing the most to the drop in 
an nual mean at northe rn latitudes. llrecipitation decreases towards the nort h 
anJ h.·nd.<: to b1.· lower at the west coast, with a max imum in late summer. and 
higher on the ca.o; t coast, with a maximum in the winter ( l leide-Jorgcns:cn & 
Johnsen ( 1997). 

Two subz.ones are di stinguished, a l ligh and a Low Arctic zone (l ld de­
Jorg~:nsen & Johnse n 1997). However, some author$ use different classifications 
(UOcher et al. 1959, 1968; Daniels 1982, Jensen 1999). l he two main types 
can be fu rther subdivided into oceanic and continental subtypes. Due to the 
complkated orography of C.reenland, the type:10 and subtypes form a mosaic at 
localle\•cl. 'I hus, the boundary betwee n l li gh and l.ow Ar.:tic on the distribut ion 
maps in th is article is a gencrali7,at ion. based more on the d istribut ion of plant 
commun i ti~ than on climatic obsen•ations (I leide-Je rgensen & Johnsen 1997). 
For the same reason,thc subt)•pes arc here not further indicated 

Tile vegetation is mostly.::onfined to more or less coastal areas because about 
82%ofGrecnland is covered by an ice sheet. 

In the High Arctic, the lack of Sc·dix glmm1 shrubs and the dominance of 
Cassiope retragom1 and Dr}"flS heaths arc distin.:tive. In addition, many vascular 
plants have their northern or southern distribution limit at the hordcr between 
ll igh and Low Ardi.:. Climatologically, the high arctic climate has a large yearly 
tem p1.·rature amplitude wit h very low winter minim a; the dail)' tcmperatun· 
amplitude in summer is small and the pred pitation is low. The low arctic 
climate has a smaller )'Carl)' temperature amplitude, a larger daily tem perature 
amplitud~:, less sunshine ami more precipitation. 

In the southernmost part of Gr~:enland, th'-' Subarct ic zone covers a 
relatively small in land area at the inner part of the great fJord system (Scrmilik, 
Tunugdli arfik and '13sermiut). 'I he Subar.:tic cUmale allows copses of Berulfl 
and Salix to develop. 
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Lepr::arioid lichen~ arc more or \e~~ common in al11.one~ apart from the mo~l 

continental one~. 1hc lichen flora of the oceanic zone in the northern Tligh 
Arctic h; very poorly known, with on\)' few reports from this area (l .ynge 1923). 
It is probably fa r richer in spcci~s . as suggested by the preliminary observat ions 
of E. S. Hans~ n . who ..:ollected numerous lichens at the northern coast of 
Greenland in 2007 (.t::. S. Hansen unpublished, this material is not included in 
the present study). 'lhe cont inenta l zone of the northern High Arctic i~ fairly 
well known lkhenologka lly, as more than 100 taxa of li.::hens prcviou~ly have 
been reported from this area (Aistrup et al. 2000; llansen 1995b, 200 1a). It is 
of particular interest be.:ausc of th e occurrence of rnre lichens with a disjunct 
distribution (Jiansc n 1993a). The oceanic vegetation zone of the southern lligh 
Arctic is ver)' rich in lichens with either oceanic or contincn t31 distribution 
(Lynge & Schohmder 1932, Lyngc 1910, 11ansen 199Sa). The l.ow Arctic zones 
have often been studied by lichcnologists and arc very rid1 in macro· and 
microlichcns. '!he Subarctic/Boreal zone has a comparatively rich epiphytic 
lichen flora in ;~ddition to other substrata {Dah l i950, Hansen 197 1, Alstrup 
1982) due to the prcsen.::c of tree growth there. 

Material and methods 

This study i~ ba~ed on collection~ from the Uotanical Mu.~cum, University 
of Copenhagen (C). Altogether about 700 specimens from various locali ties 
of Grl.'enland wen~ exami ned. Some additional material from other he rbaria 
(H. LD, TU. T UR, UPS) was ana lysed for comparison. i'l'lorphology and 
anatomy were studied using a stereomicros:cope Olympus SZ10 equipped with 
additional obje.:: tivcs and a camera mounting kit. lhin layer .::hromatography 
(TLC) was ..:arried out ac.::ording to Orange ct a\. (200 I a). Mostly solvent A, 
w metime1i also C, was used For the evaluation of the plates, photographs were 
taken in UV 251 and 366 nm before sulphuric acid treatment and in visible 
light and UV 366 nm afterward~. using a digital c-..-tmer.a Olympus ("AOtJO. The 
availabi lity of digital images of the UV ll uon:sccnct adds to the sensitivity of 
the method and makes processing the chemical information easier. Some fatty 
acids which cannot be d istinguislu·d by TLC are reported as pairs, for instancl' 
"roccellic/angardianic add." Sticti.: a.:id is usua lly accompanied by consticti.: 
and .:ryptosti.:tic acids wh ile both pannari.: acid 6-methylcster and porphyrilic 
acid often occur together with related dibcnzofurans ( Eiix & Tonsbcrg 2001). 
'Ihcsc complexes arc referred to as "stictic acid complex." "pannaric acid 6-
mcth)•lcstcr and accL-ssorics" and "porphyrilic acid and acccssori<.":' ." 

The localities of the taxa arc mapped u..;ing the software o;vtAP ( ~:lorton 

2003). Localiti<.>s ba!;ed on liter.1ture records only are not included in this 
paper. 
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Results 

l hirtecn spt:cies (plus two new v·.srit:ties) of Lepmrht and three species of 
Lt'procmdou were recorded during this revision, ten of them nC\\' to Green l:1nd. 
l.epmawlou ~ul,alhic:am, Lepmria alpiua var. tllpimtand J.. boreali~ arc the mo~t 

abundant taxa (Fig. I). 

1he numerous chcnlotypes fo und in these taxa arc summarized in Table I. 
'I he concept of chcmotypes used here is quite narrow; addition or absena- of 
any secondary compound is regarded as marker of 3 separ3te chemotypc in 
order to get an oven•iew of th e whole chem ical V3riat ion oft he studied raxa. 

'lhe di stribution of Lepmria :1nd Lt!pro\~tlll lou species in Greenland is 
summarized on the .:oincidcnce m3p (Pig. 2). 'Jhe area.o: rkhcst in spec ies arc 
m:linly siruatcd in the Low Arctk zone, including most of the west ..::oast from 
Nuu."-<:uaq and Qcqertarsu3q (Disko) down to southernmost Greenland and 
the cast coast around Tasiilaq. In the lligh Arctk, only in the Qaanaaq (Thule) 
area in the northwest were ten or more taxa found 1\ considerable part of the 
north coasl is wit hout rc<urds. 

Key to Lepraria and Leprocaulon in Greenland• 

I. Pscmlopoddia and/or phyllodadia present .. ... .. ... ..... .. .... .... . .... ... . 2 

I. Pscudopmldia all(l /or phylludadia absent . ... . -1 
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2. P~udopodelia with d islinct central axis of conglut inated hyphae. 
well dt:,·dop·ed ....................................................... 3 

2. J>~udopodctiil without .:cnt.ra l axis, of free. but dense hyphae only. 
often poorly developed . . . . . . . . . . . . . . . . . . . . . . . . . .. L•11rOCimlcm wbalbiams 

3. Squamatic and l>aeomycesic adds present, 
atr.umrin absent . ...... , l.epmmufon ulbimn,c 

3. Squamatic:md bac:omyccsic ac ids absent, 
atranorin present . . . . L~proccmlon grll(iksans 

IJ . Sored ia coarsely gr<~.nular (I.cpmri" 1/Cgla:tcl lyJlC) . .•.. .. ...••. .• .. .. ....•• ... 5 
IJ . Soredia JX>wderyoreottony(not Li:pmria rugl«tlllype) .... ... ....... ..... .. 10 

5. Al.xtorialic acid present (KC+ reel oror.111gc. K+ ydl.1w) ........ . I .. ~Jirtlrif, /lo:g/ • ..:111 

5. Akctorialic acid absent (KC- or if + red or or.1.11gc: then K reaction otherwise) ... 6 

6. Porphrril i.: :~e i•l present . 

6. Porphrrilic acid absent . 

.. i 

.. .. 8 

7. Zcorin pr~-sc nl .................................. l..:flmri(l ulflinfl YliT. ·u orilrim 

7. M:orin absent .. ................ .. ...... .. . .... .... l.epmriu 11fpirw \'ar. c1lj1irm 

8. Stic tic or fum arprotocetraric {cxccptionallrprotocctraric) acid present . . .. . 9 
8. Stict ic, fumarprotocct mric and protocctr.Hic acids absent ........ f.o:l"flrill bor.!11lis 

9. Zeorin pr<Sent . . . . . l.l!pmrill m<"siotllhlr \'ar. gro~tn lwuliw 

9. Zeorin ab~nt .. ... .......... .. .... ... ....... l • .:pmriu ctl<'$io11/bu var. cu<!SiO<llbil 

10. Ak-ctorialicacid pres.ent (KCt red or orongc. K t )'~llow) ................ . ... I I 

10. Ak-ctorialk acid absent (KC- or if 1 red or orange then K reaction othcr"•isc) . 12 

II. Porphyrilic acid present . . .. ... Lcpr11Tia ~dida 

I I. Porphyritic acid absent. occasionally o ther subst a nce~ 

(e.g. protocetraric acid, rocccllic acid) present ....... L<71mri11 dmm.·ll 

12. Pannaric acid 6- mcth)'lcstcr pres.ent .... ... .. .. ..... .. .... .. Lqmlfiu vowmxii 

12. Pannark acid 6- mcthylestcr absent . . . 13 

13. Porph>•rilic acid present {usually together with 
alranori n and ;1 (;ttl}' acid) ....... l.cfml ria utlmrlir.tl 

13. Porphyri li.::addabscnt ........... 11 

H . Siic tic acid prcsent 

IIJ.Sticticacitlabscnt 

. 15 

................ 17 

15. Zcorin present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .. .. .. ..... .. 16 
15. Zcorin absent ..... . .... .. ..... .. ..... .. ... .. ....•......... LI.'Jir(l riOJ 11h~,us 

16. ' lhallus cottony. medulla well developed . . . L.·prari(llobifira~lls 

16. ' lhallm powdeq•, medulla not evident .. .. . Lt"J1rarill elobulll 

I i . Zcorin present, fatty acids absent . . . . . . . . . . . . . . . . . . . . . . . . . . . Lt•praria caesi~tUa 
17. Zeorin absent, fatt pcids present ... .. .. .... ... .... ... .. L.:Jmtrift j tu:kii 

· !Jcntifiau ion of lichen subs ta llC'fS ~houkl bl" c-.r rr iOO out using T LC if not irkiicatl-d otherwise 
in thr ke~·. 
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Table I. ChemOI}'flC$O(thestudicd tua.' 
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• .o.ca. 
PS•hn: 

•[),~o~hc .mb~aoca ue 1n bold . .o.u::c - ~!«tonal..-: aad: .o.n - a:r,nO<•II: IIAE0;\1- b:.oomy.:ewc aod: 
lf\1 )1,\Jol. fumMJ'I'(IWi:dnrit:.:id:t.ACII.Ill..\:no j~nh!orr.mgl(vrm1Cll<:ld;t~6)1t•ACC) p.mn>nc;a:ld 
6 mdl!yk5tcrand 'lo:C<UOI)'dik'n1.0fW'"¥l!: PUIIPIIIACQ po'l'h)nli.:;.ckl.and a.;«UOf)'dib<-noofur;~ns. 

t'IIOl" proU>o:o:tr.lrk acid; ll.o..." c ra ngifonni.: :a...'id; llOC nx~o:Bk acid; llOC/AI'C fl.lo'):~wc o r 
J.ngudi.l.ru.: , ;;:id; $Q - ~twn;W;::add: sncr<::Ol.ti'L ~t~o:lic ~id ~mplcx; ntut.' - tlwnnoli.: a..id; usm 
- Wlido:nlifoN r~ uyadd; 7.£0 - 7.corin. 
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The Species 

Lepra ria alpina (de Lc!>d.) Trctiach & Barutfo, Nova Hcdwigia 83: 395 (2006). 

var.n lpiml 
Crocytrifl <~lpiml .-k Usd., Dull. Soc. Bel. Franct 61 : g~ ( 19 1>1). 
L.-prolomll rm·umimmr sensu J.lt l.aurklon , "Jhc Lichtno logi)l 2>1: 31S (1992); 

Lrpwlcmu• lJtrg1mlieJrm"' (Ovs!<"Wl) J.R. Laundor\, l lu.' Lichenologisl 2 1(1); 19 
( 1989): l.rpraria ru r_(ardiamr {,) \•SIL'(Ial , N'ova l lcdwigiY 37: 687 ( 19iB): ILpraria 
tt~rmbcrm (l lue) Bolnc.'n & 0 \>slc.'da l. Polar RCSc.'ardr 6: 1:!-0 ( 19&J): Lt:pu"i" 
arwmimun ~n5u l.<"lh l .. ,\ nn.IIOI.l-'ennici 32: S2(199S): non IJip/oit:iacacr•mirrmn 
A. M3l'Sal. Symm. l. ich. Nov.: 52 (I !ISS). 

Thallus - As typical in the L. ll !!glt!CI(I group, coarsely gnmular, hard, rarely 
~ofter ami of looser con.si~tencc . Sec detai led description unJ er L. alJJimt var. 
Z(.'Qrillkll. 

Lichen substances - Five .:hemotypcs occur in Greenland: ( I) wilh atranorin, 
porphyrilic and rocccllic/angardianic acid<; (n = 60); (2) with atranorin, 
porphyrilic and r-.mgiformic add (n = 6); (3) with atranorin and porphyrilic 
acid without fa tly acid..; (n = 7); (4) with porphyrilic and roccell ic/angardianic 
acid~ without atranorin (n = 2): (S) with porphyrilk acid only (n = 10). 

Discussion - '!his species was known under the name /.efJm ritt CflCUminwn 
(A. Massa!.) l.oht. un til very rccentl)•, when Baruffo ct al. (2006) found the lost 
type material of Diploicia CliCumiuum, th e ba~ionym for l_.epra ria cawminwn 
(l.aundon 1992). and proved that it belonged to quite another lichen, Duellia 
iusiguis (Hepp) Til. Pr. Tiu.' new combination Lqmtrhl alpilw (bas~d on Crocy11ia 
alpiua) was proposed and a neotype selected. 

L. alpimr is morphological!)' very similar to L. w esioalba, although ofren 
a little softer and with looser overoll appearance. Both these taxa belong to 
the 1.. ueglecta group, thallu~ of which i~ characterized by coar~cly granular 
and hard ~orcdia. A fur ther spec i e~, 1.. mlrmli.:a, wa.'l ~eparated from 1.. 
ftlfJill (l by Or.~nge (2001) on the basis of a pO\\'dery or almost co ttoll)' thallus 
constitution. Its distincli\·cnes._.. ha.o; also been shown h)' DNA studies (f.kman 
& Tonsberg 2002, Sla\'i kovi~ Baycrova & f.ehrc r 200i). Several thalli studied by 
us we re intermediate between these two species; more granular specimens were 
assigned to L. t1 lpim1, more powdny ones to L. allmlfiw. Previously only a few 
intermediate specimens were known and the two spe..:ies were considered to 
be morphologically strictly distinct (Orange 2001, 13aruffo et al. 2006). We can 
report almost a .:ontinuum in morphology of the two taxa in Greenland. 

Chemically, prcscrl\:c of porphyritic acid and acccs.-.orics is diagnostic for 1.. 
alpitw var. alpina in Crecnland (Table I). 

Substrate and ecology - On ~o i l and bryophytes, sometimes overgrowing 
other lichen:>, rardy on ro..:k:>. 
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l:ig11rc 2. 'l'h !! dislrih-u l ioo ofl~pmria and l.cproamlm• ~pocib' in Grocnl~nd. Coinci•k-nce mar. 

Distribulion - L alpiua var. alpiua is abundant acms...: the l.ow /\re lic in 
Green land but scarce in the lligh Arctic and to tally absen t from the north 
coast (Fig. 3A). On ly a few localities have been reported earlier (l.eucJ.:crl & 
Kiinun~rling 1991 ). 

~um~r of~p«imcns~xaminc.xl as 
Scl('(lcd SJl«im.:nscxamincd. Grctnlan.:l. Arsuk, (6 1 " 11'~. -11r'2S'W). $. luiJ9!}3 E. 

S. Han~t!rl ESH-93.0J SII{C). Uula~p Kuu:. , (67"UI':N, 53~ 12'W) , 5. Au!) 1998 E.S. Han~rl 
ES~I -9S.393 (C). :-lugssuaq fl<'ninsula. (i (f'()J')l , 5 1.57' \\1) , 29. Oc1 19-19 fl. Gelling (C). 

Di~ko. Godha1n, Mkli.~k Slalion, ,\ullflil.oghmguaq (Flagklippt"n}, (69" 1$'~. 53°33'\\'). 
I . Mar 1952 fl. Gelling 17ZM(C). 
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Lcpmrin ll lpiml \'ar. zcori11icll L Saag, \"ar. nov. 
M,·coBAS" - M.B S 10912 

11m/1m lcprosrrs, ,~;n~~mlosm., simi/is ~praria<' alpin;K" .-ar. alpin<~<'. 1\/nmorimmr, 
:rorimun c/ lUillmn /IOrl>hyrl1kum (4mlimms. 

T\'PIJS: Gr"1.~n1and, Qing(!rti~~.tq. <.til. 550 m (66"0~L~ . Ji"IJ"W), ml»$C.~ and soil 
(humus). 30 July t970. E. S. H•nscn ESH-70.0032 IC - bolotypus, TU - i$01ypus; 
pl)rphrril ic;~cid{major), <~tr,mMin(millOr),lt:orin {miOOf )J . 

Thallus- Crustose, leprosc, wi th granul ar appearance, th ick and hard, rarely 
th in and/or somewhat softer; often dark grey. sometimes light grey to almost 
white, predominantly with bluish ("cold") tinge; firmly attached to the substro~tc, 
usually growing in irregular patches up to S("\'cr.l l cm in diam., someti nH:s 
)'Oung thalli forming rosettes up to I em in diam.; thallus margin diffuse, rarely 
delim ited and sublobed; medulla occasionally present, not evident; soredia 
variabl)' si?".ed, mostly ..:oa~e. (70-) 100- 1 SO( - 190) IJm in diam., o ften pruinosc, 
sometimes with short projecting h)•phae;consorl!dia present in variable amount , 
from few to abundant, typkally 200-300 IJm in diam., convex or ellipsoidal; 
small patches wit h leprose ~urface with no distinguishable individual sorcdia 
rarely present. 

Lichen substances - Four chemol)'pcs arc recorded in Greenland: (I) with 
atranorin, 1.co rin (in variable amounts, sometimes in traces) , porphyrilic and 
roccellic/angardian ic acid." (n = 10): (2) with atranorin, zeorin, porphyril ic 
and r . .mgiformic acids (n = I); (3) with atranorin, zcorin and porphyrilic acid 
without fatty uciJs (n = 4). 

Discussion - Zcorin has not been reported from L a/piml before, and its 
content in the colle.:tions from Greenland seems to be constant enough to 
justify a taxonomic ra1~k. We describe th is taxo1~ on the level of variety because 
it is not morphological!)' dist inguishable from 1 •. alpina var. alpiua. Presence of 
bo th porphyrilk acid \oJith accessories and zcorin is diagnostic fo r 1 .. (tfpina var. 
uoriuica (Table I). A singlc:-.-pecimcn with L t1 lpi1m morph ology but containing 
atranorin ami zeorin only was al:>o fou nd in the mah:ria l but is e.'{duded from 
thl.' new variety. 

Etymology - 'I he epithet "uoriuim" refers to the content of 7.eo rin. 

Substrate and ecology - On soil und bryo phytes, someti mes overgrowing 
o ther lichen~ 

Distribution - Until now L. tdJ}iua \'ar.zeoriuim is known only from Greenland 
where its distribut ional pattern is similar to that oftlu: typical variety. It is less 
fre<Juent in the High Arctic, when: it has only one loca lity on the central eastem 
coast(l=ig . .3A). 

Kmn~r of sp«illi<'IIS <'XliLllinr:-cl - 16 
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Sclt'Cicd S)lt'o:imcns examined. Greenland. Zadrenbrrg. area E of ri\'C't, U )l IO 
t\uctl labjtrg {74•2g'N. 20"12'W). 22. lui 199•1 F~ S. Huns.,n f.SH·9;1,022 (C). l kat('\,j . 
lkattq. alt . 200 111 (65°57'N, 36••10'\\' ). IJ. Aug 1971 E. S. Hanse!n ESH-7 1.02-19 (C). 
NllD~~q, S·slopc ol Nur~:w1 Fjeld. (60"5?'N, 46"03' \\'), 1.1. Jul1 91il \'. i\htrup 24392711 h 
(C). 0dcsund, (66" 10'1'\ , 35") 1'\\1) , 1901- 1902 C. Kruusc (C). Mikis Fjord , (6:;1° 10'~, 

3t•J2'W), 2 1. Jul 19? 1 E. S. lhmwn ESII-7 1.0917 (C). Qi n~:t• rlivilq,uh . 550 m (66"06':-.J, 
31"1J'W), 30. Ju l 197111;.. S. Han~cn I:SII -70.0032 (C). Na~q. K.mfotCn.lluamuk, S or 
l.abNiwlak!n, al1. 332 m (60"S3X , 45"•16'\\1, 16.jui1 97A V. ,\lstrup 24JA92 (C). 

Lcpraria atla11tica Orange. 1lu: l.ichcnologist 33: '162 (200 1) 

Thallus - ~·late rial from GrccnlanU is kprosc,diffu.sc, sofi, powUery,somctimcs 
almost coltony; light grey to whilish, often greenish; soredia medium sized, 
sometiml'S coarse and of the same size as those of L. tllpitul, usually with short 
proje..: ting hyphae; medulla oftert distincl. 

Lichen substances - 1 •. n flmrtka wa.<:: described as chemically ident ical to 1.. 
tiiJ,iml (Orange 2001). In Greenland fo ur chcmotypes arc recorded: ( I) with 
atranorin, porphyrilic and roccell ic/angardianic adds (n = 6); (2) wilh atranorin, 
porphyri lic and rangifo rmic acid~ (n = 6); (3) with at ranorin, porphyrilio.: add 
and both fatty acids, rocccllic/angardiani c and r.mgiformi..: adds (n = I); (1) 
with porphyritic acid only, often in small amounts (n = 17). 

Discussion - L. atla11tica morphologically resembles most closely L. jnckii. 
In Greenland the latter has a more colton)' lhallus, of a looser consistence. 
Chemically, these two species arc di fferent as L llflauticc1 produces porphyrilic 
acid unlike 1 •. jackii. 

Some specimens arc morphologi.::ally intermediate between 1 .. dllm rtic(l and 
t . dlpiml, notabl}' most of them belong to chcmotypc (1) with only porphyrilic 
add in lltc thallus. Thc abscncc of atr.morin and fa tt y <~dd.s in che motypc (4) 
may dcpcnd on the ovcr.11llow <onccnlration of secondary substanccs in these 
specimens or it may still be a db•tinct chcmotypc. Sec also the discussion under 
L.alpiua. 

Substrate and ccolog)' - On soil and bryophytcs, sometimes overgrowing 
other lichens, rarel y on rocks. 

Distribution - Reported here as new to Greenland I" atlmrtica has 01 rclath·cly 
r.1ther wide dis tribution in Greenland bei ng more frequent in the Low Arctic 
and lhc Qcqerlarsuaq (Disko) area (Pig. 3B). 

I'\' umber of ~llt.'d n~ens ex:amint:d 30 
Sdt"Ctcd srrci rnrm rxan1inrd. Grrrnlaud. Did;o. GodiJa\'11, Flllgl tangkl ipp<'n. 

(69"1S"N, S:t'33'W). 4, Jun 19SO V. Gcltin(t (C). Scorc:.<.hy~und . (70"29'N, 2 1.58'\\1). 23. 
Jui19S7 E. S. H:msrn ESH-S7.07S6 (C). Aasiaat, (W·tZ'N, S2"SZ' W), 1. Jul1992 E. S. 
llans..•n 1 :...~ 11 · 92.CXIS9(C). Tre l.mwsO. (64° t 1'1\. 41*08'\\') , 26. ,\ ug 1970 E. S. l l31\5('1\ 
1~11 -70.0-tl<I (C). 
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Lepmrin borealis Loin. &"!Onsbcrg. in Lohtandcr, Ann . 6ot. Fcnnici 31: :!:!<1 ( 1994) 

Thallus - Coarsdy grJnu lar, hard, sometimes somewhat softer and of looser 
consistence, but never with small sorcdia or ncar-colto ny composition; tha llus 
margi n difful<ie or often delim ited and wit h obscure sublobes or rim. Usually 
d oscly rcscrnblcs 1- Cai$iOflifm, as both taxa belong to the /,. 11eglectn group. 

Lichen substances- Two main chemotype~ are recorded in Greenland: ( I) 
wi th atr.morin and rocccllk/angardianic acids (n = 23); (2) with atranorin and 
rangifonnic acid (n = 18); and additionally, (3) with both fa tty i!dds, bc~ides 
atr.morin (n=3); (4) with a tro~norin only, lacking any fatly adds (n = 8); (S) with 
roc..:d lil:/angardian i..: acid only, lacking atr.r.nori n (n = 4). 

Discussion - Specimens of L. borealis lacking rnngiform i.; acid wer¢ also 
reported by KuJ...,.,a (2006h). Sp"irnens wit h atronorin only or fatty acids on ly 
were tent ati\•cly placed in this taxon by us; they can alt emati \·cly he considered 
deficient representati ves of f... iliflimt a~ there arc no di~tinctivc morphologica l 
differences bct,vccn th(.'SC two species (J>rigodin a-Luko~icnC ct al. 2003, Kukwa 
2006b; sec also l.oh tandcr 1995). 

Substrate and ecology - On soil und bryophytcs, sometimes ovngrowing 
o ther lichens, sometimes on rocks. 

Distribution - Reported here as new to Greenland. Like ot her members o f 
the L 11r.~ lr..:Ut group, 1.. lmreali~ is rat hcr widel)'distributed in Greenland, most 
frequent ly found in the Low Arctic (~ig. 3C). 

Kumhcr of $pcdmcns cxa1nincd S6 
Sck<=t~.J OSJ"'"cimcns "xa111i rK:d. Gn~nb rtd. l kliS~u la.J , (65"59'N, 37'"26"\\'), 11 . Jut 

19i0 F_S. llal'lstn f:Sll·70.28i0 (C). ~b).·sund, (7o-29"N, 21·~·w), 21.!ul l'»>7 f:.. 
S. l l a•r~Cil I:SII-87 .o60-l (C). QinJtHii\"J -J , alt . 200 rrr {66~"N, 37"1 J "W), J. AuJ: 1970 E. 
S. Han~n ESH·iO.l013 (C). lkas.~ut~q. (6S. 59'N, 3r26'\\'), 12. Jul 1970 E. S.. llan~n 
F.SII -iO..J619(C). 

Lepmria ccte$iclle~ R.C. Harris. in Lcndcmcr. Opuscula l'hilolichcnum 2: 51 (2005) 

ThaUus - Pale bluish grey (fades to white in the he rbarium) , poorly dl.'!imitcd, 
consisting of loosely to densely pa.:kcd soredia/consorcdia wit hout meduUa 
and protha llus, initi ally o f scattered soredia/consorcdia, then forming small 
patches which fuse to form extensive, irregular,± con tinuous thalli, rather thin, 
0. 1- 0.2 mm thi.:k; soredi3 20-30 J-I m in diam., fi lled with small crysta ls, \\it h 
sho rt, irregular, projecting hyphae, 25- 30 J-Lill long; consoredia to 100 !-!Ill in 
diam. (aficr Lendcmcr 2UOS). 

Green land specimens that were as~igncd to this species had slightly larger 
soredia (up to 65 ~min diam.) and slightly shorter projec ting hyphi!e; othcrwise 
they correspond to thi:o J C$cription. 
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l:igur~ 3. Dislribulion of L<'t•~t~riil $j1Cdt>.$ and \'a rielies in Gretnbnd. (A) 1.. al1•i•u• \"olr. 11/phu• 
(squarm), I~ alpt'tw \'M. :<nriu ica (lri;mgl~): (0) IH m lmttica; (C) L /!(Jr<ali.<; (0) In caai.dln 
(squares), L . .di)/.N1tu (lriang.k-.s). H - High ArCiic; L - Lo~>· A relic. 

Lichen substances - All (our spedmens contain alr:morin and z.eorin, two 
of them havl! rocce!Jjc acid as an a..:.:essory. Ro.::.:ellic a..:id was not reported in 
original description by l.cndcmcr (2005). 

Discussion - 1 •. w e.(iella was rcccnll)• described (rom North America, but ,,·as 
known earlier as "l..epMria sp. 3" ( II arris 1977). Its mosl distinctive feature is the 
chemical content comprising atr.m orin and :t.corin and lacking divarkalic acid; 
otherwise it is stated to be mther similar to t . inctm tt ( I ~ ) ;\ch. The Green land 
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speci mens r;.-semble a relatively densely pachd morph of L. i11cmm, still being 
a bit paler. L. i11cmw can be morphologically quite variable, sometimes formi ng 
relatively loose cottony cushions and sometimes consist ing of sparse or denser 
se parate sorcdia only. 

Substrate and ecology - On soil and bryophytc.o;. 

Distr ibution - 1 .. caesid ln i:; reported here a~ neh' to Greenland. It i ~ confined 
to the Low Arctic (one locality is sit uated on the border with the lligh Arctic) 
(Fig. 30). Else\.,here it is common in th e eastern USA and Canada. 

Numl~rof sl~imoms e !(",lfllit!Cd •I 
Spednk'ns txaminc.:l. Grt'Cnland. Dilko. Godlu vn, S tlClpUI'\'tklggi:;~., (69"1 5'N, 

S.l"J2'W), 8. Apr 195.) P. Gelling 19777 (C). L"ununannaq, (70"ri i'N. Sl"'8'\\I), 15. Jul 
19tl7 E. S. HanS<"n ESH-89.001 1 (C). Eqalungmiut. (6~·urx. r~t •!-5"\\'), I !>. :\ ug 1970 E. 
S. llanstn f:S II-70. 1265{C). Qingcrl i\-;ut. alt. 150 m (6l,"'06'N,3~ 1 3'W), 29. Ju l 1970 f:. 
S. HanK"n ESH-70.0 187 (CJ. 

Leprarin cnesioalbn (dl! Lcsd.) j.R. Laundon. "I he Lichc no logist 24: 32>1 ( 1992). 

var. ca~ionlba 
C~myniatllt..<ioolba de 1-dd .. Buii.Soc. lJol. 1:r-J1x:.!6l : 8-1 ( 19 1>1): Upmlorllll au.$ioolhtl 

(dt L.-sd.) M. Choisy. Bull. mtm. Soc. linn. l yon 1119: 12 (1950). 
Cmcyllial1<:11rid dc l.csd .. Uull. Soc. Uot.. t:rJ il«'61: 8•1 {19 14), 

ThalJus - A:.: usual in the l.eJ'mrhl 11eglecltl group. Sec detailed descript ion 
under the morphologicall y idcnticul L .:u..-siuall1(4 var. grwuh4udic:a. 

Lichen substances - Five chcmo typcs are recorded in Gn·enland: (I ) with 
atranorin, fumarprotocctraric and roccellicJangardianic acids (n = II); (2) with 
atranorin, the sticlic acid complex and roccellic/angardianic acid (n = 17); (3) 
with atranorin, th e ~t ic t k: acid complex and ra.ngi formi.: acid (n = 8); (1) with 
atranorin, the stktic add complex, rocccll ic/angardian ic and rangifomlic acid 
(n= l ); (5} wit h atranorin and !he stictk acid co mplex only (n = 11). 

Discussion - 1 •. Cil ~:;ioalha compri:.:e:.: seve ral chcmOI)'pl.':.: , e.g. l.cuckerl 
et al. ( 1995) distingui shed three and Tunsberg (2004) five. In this paper, the 
classification ofLcuckert ct a!. ( 1995), with additions, is followed, and spe\:imcns 
containing onl y al ranorin and fatty acid(s) are placed in L.I'Orcrdis as described 
by Loht.-.nder ( 1991) .-.nd Prigodina-LukoSiene et a l. (2003). 'I he presence of 
atr.morin and fumar proto.:clrari.:: acid or stklic <:~.:id complex is considered 
diagn oslic (Table I). 

Substrate and ecology - On soil and bryophytcs, sometimes owrgrowi ng 
o ther lichens, ra rely on rocks. 

Distribution - 1,. Cllesioalbt4 var. Ci4esioa/ba is reported here a~ ne\"' to 
Greenland. It is widely distributed both in the Low and lligh Ar..:tic (with more 
lo.::a lities in tho:= Low Arctic) hu t absent from the north coast (Fig. 4A). 
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!\umber of specimens examined - 51 
Stll..:ltd )IltCim"ns txamint-<l Grrtnland. Angmags.s:tlik. (65'"J6'N. 37".JS'W ), J . Ju l 

191:15 E. S. Hanstn ESii -.85.0255 (C). Angm agssali l: . Qingcrt ivaq. (66'"06'!\. 37" 13' \\1), 
U. jcn~n & ). jcn)Cn 69·3M5 (C). ' lk~ilat! .(66"0--" ' ,37"02"\\1), 2 J. jul t970 f_S, l l a •l~·n 

EStl-70.1365 (C). Qingertivaq,all . 700 m (66"06':\,37"13'\\'), ~I. Ju l 19i'OE. S. Hanstn 
E.'i!l -70.0021 (C). 

Upraria caesioalba var. groeJJia11dica L So1ag, Y".u . ntw. 
Mn:oU.o.~..: MB 5109 11 

'1/w/1•1.5 lqnwus, grtmlllmus. ~imili~ IA'pra ri;u: i."a cS~Il>ac v.:~r. C'"oi~Sio;~ ll~c. Mnmmimun, 
;:.:vrinum ,.,,~;,/,,.,. ~licticurn a mtim:m. 

TYPUS: Cn-cnLul\1. Qaanaaq, Thule, ale. (~9'N, 69"12'\\'), .soil (humus) aud mosses, 
'28 june 19&'> r:. S. ll;ms.cn F.SII-86.032 1 (C holotypus. TU isot ~'(lu~: atr.morin, 
U'Ofin, rangiformk add , stktic acid ,constictk a<id (tnK<r)) . 

Thallus - Cru$tOsc, lepra~ . with granu lar appearance, th ick and hard, rarcl)' 
th in andlo r ~omc\.,.hat softer; usually dark grey, sometimes light grey to almost 
\Vhite, mostly with bluish ("cold"') tinge; securcl)' attached to the subst rate, 
someti mc..'S growing in irregular p<~tch~s up to ~''t'r.l l em in diam .. often young 
tlmlli forming sm<~ll~r rosdt('S wilh concentrk zones often visible; thallus 
margin diffuse or often delimit~d ami with obscu re sublob~s or rim; medulla 
someti mes present, not evident; sored ia v<~ riably sized, mostly ..:oan;e, 100-
150(- 200) ~m in diam., often pruinosc, rarely with short project ing hyphae; 
consoredia frequen t, l)'pically 200-300 fJm in diam, convex or ellipsoidal. 

Lid1en substances - L. mesioalba var. groeulmrdiw dilfers from the stictic 
add chemotypc~ of L W d-ioallw var. Cflt!Sioafl, rl b)• producing zcorin. ·1 hrcc 
chcmotypes arc recorded in Greenland: ( I) with at rano rin, 7.corin, the stictk 
add com pl ex :1nd rocccllk/angardianic add (n "' 4); (2) with at ranorin , 7.eorin, 
the stictic add complex and r.mgiformic add (n "' I); (3) with atranorin, 1.corin 
and the stictic acid <:omplcx only (n = l ). 
Discussion - Lepmrii1 cae~i<K1lba var. grocmlaudka is dt.-s<Tibed here on the 
level of varicl)' because it docs no t dH fer morphologicu lly from L. Cllc!:i ioalba 
var. ~·th:si011/lm. Chemically this new variety is simi lar to L. elobaM wh ich is 
morphologically dilfercnt in the following aspects: L. elobata has thin powdery 
thallus com posed of most ly tine sorcdia (conso rcdia arc rare) and diffuse thallus 
margin, unlike the variet ies of L c;usinalba. L ;;:ae$ioalbn ma)' he a colleclive 
species (Ekman & 'li;msbcrg 2002. ·n.msbcrg 2004) but wilhout comprehensive 
molecular ~ t udy the separation on species level seems not justified. 

Etymology - The epit het "grotmhmdica" is derived from the latin name of 
Greenl and 

Subst:rate and ecolog)' - On soil and br)'ophytcs, somet imes ovcrs rowing 
other lichens. 



Distribution - L. cw:sio(l /b(r \'ar. sroml(mdic(i is known only Crom Greenhmd. 
1l is scattcretl across the Low Arctic, with one locality i.n the northwt!St or the 
High Arctic region (Fig. 1A). 

Number of sp«imcns examined - 6 
Sclcctt-d spccimcm \:Xamin<:d Grt'i:nlallll . /uliarK'hilh district, ,\kia (60"4J'N. 

•16''il5'W), 2$. /ul 1969 J. Andersen & E. S. Hansen ESH·69.07 11 (C). Q•anaaq, Thule 
l77"29'!\', 69"12'\\'), 28. /un t9R6 F- S. lh111~n ESII ·l'l6.0321 (C). l.<crtoq. (66"39'N, 
W loi'W), 21. Aug 1971 E. S. Hansen ESH·71.1138 (C) . lka~ubq (65"59X 37"'26'\V), 
10. /tr ll 1970 IL S.l lan~n IL~I I ·70.2957 (C). M11luto. 00~· rl\:arby{(W I7'N. S\0 <1 4' \\'), 5. 
Aug \990 F.. S. Hansen F.SH·90. 1239(C). 

Lepra ria elmruea J.R.l.aundon. ll1~.: U chcnologist2•1: 33 1 (1992) 
Lcpmrou f rrJo:i<ltl 1.\t.Laundon, 'I he Lidwnol~st 2•1 : 332 (1992) 

'fh:illus - l.eprose, powdery, oCten cotton)', soft, u.•mall}' thick; white to light 
grer. ofien cream or slight!)' greenish, sometimes with rose tinge (herbarium 
specimens. caused by alcctorialic acid); thallu.;;; margin diffuse, r.trcl y delimited; 
medulla distinct, white; so redia loosely packed, variably sized, mostly coarse, 
usually with short projecting h)'phae. 

Lichen substances - Three main chemotypcs were d~cribed in 1.. ebumea by 
Orange ( 1997): (I) with alectorialic and protocetraric acids; (II) wit h alcc torialic, 
psoromk anti 2'·0 -demcthylpsoromi..: acids; (Ill) with alcctorialic acid only. 
In Greenland also thr..:e chcmot}'Pl'S can be separated: (I ) with alcctorialic 
and protocetraric acids, (chemotype I sensu Orange 1997) (n = I); (2) with 
alectoriali..: and rcxccllic/angardianic acids (n = 2); (3) with alectori alic acid 
only (chcmotypc Ill sensu Orange 1997) (n = II). 

Discussion - L. frigida, earlier rcporttd Crom Greenland by !Jansen 
(2002b), was synonymit.c:d with L. c!humell by Orang< (1997). Tiu: detection 
of pro tocctraric acid in some specimens or L. frigida, indU<..Iing its holotypc, 
demonstra ted a chemi..:al ..:ontinuit)• between L. frigidtl and L. c!bumea - the 
protocctraric acid conccn tra.tion ranging from trace to major. Orange (1 997) 

also poi nted out the d ose morphologi..:al resemblance hetween these species 
whkh had already been dis..:usscd by J.aundon ( 1992). 

I" c!bume(l oCten ha...: a th ick, soft and cottony appear.mcc. In Greenland, 
howe\•er, thalli are u....:ually a bit more densely packed, a Cew being almost 
gr.J.nular, but st iiJ dearly diJCerent (rom the chemically similar L. n.:g/c:,lll. 
Alectorialic acid is consideretl a diagnostic substance in both these ta."~;a (Table 
1). 

Substrate and ecology - On soil and bryophytes, som<timcs owrgrowing 
other lichens, rarelr on rocks. 

Distribution - Although not numerous, f.. ellllrttm is rather widely dist ributed, 
being more Crcqucnl in the Low Arctic and absent from the southern- and 
northernmost parts or lhc territory (Fig. 48). 
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l!i~re1 . Uis tributionofLtpmti"si>ecicsandvarictic:sinGrccnland.(:\)l..(•":~•lbt•'·n.(II<"Si<J<•Iiv• 
(squar<'.s), I~ ta.:Jiooll~a var. gm.:11!.t11dita (tri~ngi{'.S): (R) J.. o:lmw.:a; (C) I~ gditla; (I}) L j.W:ii. 
II ll igh Arctic; I. Low An.:lic. 

1\'umlx-:rofsJK...-:im<'lls<'umincd 1'1 
~IL..::t~J ~ll«i nk.'m ~xam i nt.od. Gn.>~nhmd. Qing~ rt i,~.6q. (66~()6'N , 37" 13'\\1), 

31. Jul 1970 E. S. Hansen F.SII-70.013 1 (C). Di$kO.. h<"ad of Nordl}ord. ~1 1. 30 n1 
(69"56'N, S•lel7' \\'), II. Aug 1975 V. Abtrup 7SO'if7 (C). Z:...-:kc!nbert:: :m~:. I~ of riwr, 
up to AtKcllab~rg. (7•1"21f~ . 20" 12'W), 25. lui 199•1 E. S. Hansen ESU-9;1.172 (C). 
Kan)....::rlus~uaq, (67"02'N, WotO'W), 28. Jul \998 1:. S. I IJnsen ESII -98.218 (C). 
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Lepmrin elalm ta Tons~rg. Sommcrfdtia 14: 197 ( 1992} 

Thallus- l.cprose, powdery, not cottony, thin; whitish grey, usually greenish; 
thallus margi n always d ilfuse: medulla not evident; soredia mostly fine, 
loose!)• to rdatiwi)' densely pack,·d, predominantly without projecting hyphae; 
consoredia r.m:. 

lid1en substances - Gree nl and specimens conlaincd :~tronor i n , the stictic 
acid complex and 'l.corin (n = 3). 

Discussion - L rtlo!Jata is chemically identical with / .. /oiJificm•s. however, il 
is quite well defined morphologically. ' I he thallus of l .. e/olwrn is th in and docs 
not have a well developed medull a and projecting hyphae from soredia, un like 
L llJbifiams. Distinction of L el<,h<llfl as a separate species is confi rmed by its 
un ique DNA sequences (Ekman & T0 nsberg 2002).£.. i!lulmta is also chemically 
similar to £.. mrtsi<mlbtr var. groe11lrmdim but is different morphologically, see 
the dh;cu ~ion under that taxon . In Greenla nd the material of £.. r!lubata is 
morphologicall}' similar to L. Ctlt~idlr1. 'I he latter spec ies d iffers chemically in 
not producing the stictic add complex. 

Substrat·e and ecology - On soil and bryoph)•t('S. 

Distribution - I .. elobata is reported as new to Greenland. It has been found in 
lh rec localities on the southern and western coas t of the Low Arc tic (Fig. 3D). 

Kunlbcr ofspecimcnsex3 nlirK.-d 3 
Spc.::in,.,..ns examiord. G!'ffnland. Qin~nh-aq, alt. 600m (66"06'N. 37"1)'W), 31. 

Ju l 1970 E. S. llan~n ESII ·70. t948 (C). 1\"ars.sar~~u aq, (61 "10'N, 4~"25'\\1, 10. Jul 
1980 1:. S. llanst:n 1!.511·80.001•1 (C). llro~nda l , (68"17"N, J2• tS'W). 2>1 . Aug t9l2 P. E 
Sc.holandcr (C). 

Lepra ria gel ida Tonsbcrg & Zhurb., Gr.tphis So:ripta., 18: 6<1 (1006) 

Thallus - C rustosc, leprose, powdery·cotlony to sli!!,htly granular; white, 
crea m or light creamy grey, so metimes with rose tinge (herba rium sped mens), 
only very rorcly wit h bluish ("cold .. } tinge; not very firmly :llt':lched to the 
substr:1te; Uliually growi ng in irregular patches 1-3(·•1) em, rarely up to 10 em 
in diam., sometimes young thalli form rosettes up to I ..:m in diameter; usually 
th ick and relatively wft. soredia in cu.~hions, rarely thin and soredia sparsely 
and evenly distributed; variably sized lcprose surfaces without or with only 
sparse indi,•idual sorediu present, sometimes relatively large, giving the lhallus 
a cottony~woolly appearance; thallus margin dilfusc or delimited and rardy 
obscurelysuhlobed; mo:=dulla distinct, wh ite, rarely thin and not evident; soredia 
varia hi}' sized, rdativcly loosdy composed, mostly 65- 100 j.lm, o..:casional ly few 
up to 200 j.llll in diam., with short to mcdjum projc..:ting hyphae (fig. 5). 

Lichen subslances - Only one chrtmotypc occurs, with alt.-ctorialic and 
porphyrilic acids (n = 16). 
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Figurt' S. Uprari" gtlU/a. Uunuuannaq, Hansen ESH·li9.009S (C). Sc.Jk> 2 mm. 

Discussion - Two morphotypes were recognizable in most of the material 
- a common one which is creamy, softer, more co ttony. wit h C\•idcnt medulla 
and smaller soredia with distinct projecting hyphae (t-:ig. S); and a rare type 
which is greyi~h white, mo~t ly with bluish (,.cold") tinge, with more granular 
appearance, thin and not evident medulla, slight ly larger soredia and very short 
and scarcely projecting hyphae on the soredia. The latter. granular type is ~ till 

quite distinct from the t. ueglet.:tll group. 
L. gdida w·.1s recently described as new b)' T0ns:berg & Zhurbcnko (2006) 

brielly and the description provided here above is more detailed 

Substrate and ecology - On soil and bryophytes, sometimes overgrowing 
other lidtens, rarely on bark oflow shrubs. 

Distribution - t . gelida is reported as new to Greenl and. It is rat her evenlr 
d istributed along the coa~t bot h in the !..ow and lligh Arct ic zones (Fig. 4C). 
Its world distribut ion was earlier known to comprise Svalbard and the Russian 
arctic island" ncar the Taimyr pcnin~ula (Ttmsbcrg & Zhurbenko 2006). 

Nurnbtrofspt:dn~tnSt":'I1UllintJ •16 

Selected spcdmcns examines.!. C~daud . Fligcly vcs.l Kuhn 0 , {7<1 °19'~, 20"•15'\V}, 
30. Ju l 1988 1:. S. llanSc:n (C). UurnmarHW<.~, (70"<1J'N, SrO:fW), 16. Jul 1989 E. S. 
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Hansen I:.SII-89.0095 (C).I:IiJ,-cly \\:d Kuhn 0. (74°49"/':. 20"45"\\'), 30. lull9881:.. S. 
Hanscu ESH-88.0972 (C). Qiu~rti>·aq. ~lt. 600 111 (66"06'N. J7" 1J"W), II. Aug 19i0 E. 
S. l hmo;cn I:.SI I-70.'2289 (C). Di~kl.' BI.'Jfjckl, Nuk l:.ili<'<J. a ll. 25 m (69"2'2"N, .!'4° IS"W). 

13. Aug 1951 1'. Gelling 1-137Sb (C). Oisku, Gudholl'll . Quvner~UOKj . alt. 11 0 Ill 
(69"1;>'1\'. S3.33'W), 6. Aug 1953 P. Gell ing 20686 (C). Disko. Godha1·n. Arl:.li$k Slat ion, 
SneJllll"\"t:~ia. (69" 1S"N, S3°))'W), 29. Mur 1952 11• (~lting 17344a (C). Upt-rnavik. 
Jlm1-cn, Aku.lian~K'q , (72~5'1'\, ss• IO" W), 22. Aug 195 1 P. Gdting (C). IngkfK'Id Land, 
llhow-.tlha U mr. (78~50"N, 67" 1S"W), 29. ]111 1999 1:.. S. 1/~n:>en I:.SI/ -99.0.11 0 (C). 
Inglefield l and, Hia~<o·a1 ha Camt•· {78"SO"N, 67" UI"W) 29. lui 199') E. S. HMnscn ESH· 
99.().15) (C). Nar~~q. at <'Hl llc t fmm Ta~. ;11! . <460 m (60'"57 '1\, 45°<48'\\'), I. ,\ug 1980 
V. Ahtrup 80700 (C). 

Lepra ria jackii T"nsbcrg, Sommcr(dt ia 1•1: :!00 (199:!) 

Thallus - L.cprO$C, di ffuse, powdery, often cottony, soft, often thick; ligh t green 
to light grey; im:gularly :ohapcd; thallu..;; margin diffuse: medulla often evident, 
white; sorcdia loosely packed, mostly small , sometim es up It> 60 ~m in diam., 
with short to medium projecting hyphae usually prc:sent. 

Lichen substances - l.. jackii ..:ontains atr::anori n and one or two fatly ::acid-;; ­
jackinic/r:mgi formic and roc.:elli.::/angardianic: ::acid. All Greenland specimens: 
contained atranarin, fatly acid..:: were encountered a.<: follows: ( I ) rocccllic/ 
angardianic acid only (n=9); (2) jackinic/rangiformic acid only (n=7); (3) 
jackinidrangiform ic and rocccllichmgardi anic <~Ci d (n=2); (4) unidentified 
(ally acid (n:z:2). 

Discussion - L. jfrckii is chemically similar to L. borealis, but differs dearly 
from it morphologkally; the laller belongs to the 1.. neglecta group and is 
.;hara..:tcrizcd by coal'$cly granular and hard soredia. A few spe.;imcns from 
Green land have abnonnall}' large and densely pa.:::ked soredia. 

Recen tly l_.epmria toem:>IJi!rgitma S.Siaviko":i & Kukwa was separated from 
the morphologically identical /.. jackii on the ba.~ i s of its chemistry (atr.morin 
toget her with the ncwlydc:scribed fat ly <~dd toensbergi anicacid) and its montane 
distribut ion (Ba}'erov:i 1!1 al. 2005, Dayerova & J laas 2005) . l lowe\•er, Baruffo 
ct al. (2006) found toensbcrgianic acid as an accc~ory only in the sped mens 
.;ontaining other fatty acids that were .;onsidered typical to L. jm:kii. 'I hey also 
observed a wide ecological and distributional overlap between these species. 
Furthermore, the J'f'S sequences of the species differ only in four nudeot ides 
(Uaycrova et al. 2005). A:;. no other eviden.;e for the distinctivenc~<: of the 
species was available. L tormsiJergimw w·.1s reduced to a synonym of 1 .. j~r.:kii 

(BaruiTo ct al. 2006). From Greenland no specimens containing toensbergianic 
add are known. 

Tim~e further species: related to L. jackH were desaibed by Sla\•lkov:i­
Ba)'ero"a & Orang!! (2006) , Lttpmria cdata S.Siavikov:i, L. l111midll S.Siavikova 
& Orange, and L. syl1•icola Orange, chemica l separation of which is based on 
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rhe con1e1l1S ofatranorin and different fany acids. In rhis paper we sl illt rl!al 1.. 
jackii s.lato. 

Substrate and ecology - On mosses and soi l, sometimes overgrowing ol hcr 
lichens. 

Dislribulion - Rcporli:d here as new to Greenland. L. jackii is mainly found 
in the Low Ar.:t ic, wil h only 2 lo.:alilics on lhe easl coasl in lhe High :\ relic 
zone (rig.1.D). 

t\um~r of specimens ex.amincd - 20 
Sclcclcd )pccimcm cxaminOO. Gn:enlund llu lisM. (~IJ'N , SI"'6'W), 27. Jul1 992 

E. S. Hans('n ESH-92.0956 (C). Disko. Kuldlisal, all . 20 m (70"02':"\, 52'"57'\\1), I. Aug 
1950 1'. Gcl t in~ (C). SWn , IX~ko. Ci<xlh<l\'n, QNt"' r1 arsuaq. (69" 1 5'~ . 53'"32'\\'). 2. 1\u~ 
1996 E. S. H<~m~n 291 (C). Kronprin~m l::jlai!J, lnwrigwq, ( 69"0 1 '~ . 53~ 1 9' \\'),8. 0.:1 
19SS 1'. Gdtinl! 19-132 (C). 

Lcpraria lobifica ll s N)'l.. Flor.1 56: 196 ( 1873) 

Thallus - Leprose, cottony, soft, usually thick, green 10 light grey; 1haUus 
margin diffuse, rarely delimited or with sub lobes (not in Greenland material); 
medulla prominent, \\•bite; so rc~dia loosc\y packed, variahl)' si:r.cd, \\'it h medium 
10 long projecling h)'phae. 

Lichen substances - Atranorin, zeorin and the slictic a.;id .;omplcx. 

Discussion - Large and prominent thalli :uc oft en common for this widclr 
distributed species elsewh ere in the world. In Greenland /_.. /obijiams forms 
onl y small woolly patches, often in cracks and crc\•ices between other lichens 
and mosses. 

Roccdlii:/angardi anic acid was additionally detected in one specimen from 
Greenland which was morphologically \ 'Cf)' similar to L. lobijia ms. lhc fatty 
acids arc normally nol encountered in that spcdcs. '!he spec imen \\'ilh rocccll ic/ 
anga rdiattic acid is chemically identical with another recently described sp!!des 
L saurosii ArgUello & A.Crcspo (Crespo c1al. 2006) whidt is morphologically 
distinct hr the raised rim at lhc 1hallus margin and lobate, often suhsquamulose 
growth form. 

Substrate and ecology - On soil and bryophytcs. 

Distribution - L. lobificans has a western distribution in Green land, being 
confined to the Low Arctk zone (f ig. 6:\). 

Numbt'r of sp«imens txamincd - 9 
~~~~~d s~cim~ns uamir.ro. Glftnland. Disko, Godha\'11 , alt. 25 rn (69"15'~. 

53°33'\\'), t 8 May 1952 P. (;e lting 17832b (C). llulissat. (69"13'N. 51"06'\\'), 27. jut 
1992 E. S. l lanscn ESII·92.09)()(C}. Disko. Godha\'n, Mktisk Statiou. Suespur\'d oggia, 
(69"1S'N, 53°33'\V), 29. Mlir 1952 1'. ('relling 17340 (C). IJ isko. Crildh~£\'n, (~ I S'~. 

S~033'W) , 19. ~I' 19531'. GelLing (C). 
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Lepmrinneglcctt~ (Nyl..) Erichsen, in Lettau, l:cddcsRcpcrt. 61: 1::!7 (1958) 
L<t:ulo.'tl "C7J!f«.la Xyt., 1\ol. Skillsk. Fauna Fl. Fcnn. FOrh. 4: 2:\:J ( 18..'>9) 

ThaUus- As typical in the L. neglecla group, coarsdy granular, hard, rardy of 
some,.,hat looser constitution; usually da rk grey, sometimes light gre)' IO almost 
white, mostly with bluish ("cold") tinge, oftl!il also with rose tinge (herbarium 
sped mens, cau:•ed by alectorialic acid). Very si milar to 1.. cae~ioallm. 

Lichen substances - Four ch~·motypcs arc prc.:scnt in Green land: ( I ) with 
alcctorialic acid and angardianic/roc..:cllic acid (n = 23) ; (2) with alcctoriali..: 
acid only (n = 13); (3) with alectorialicacid, atranorin and angardianic/ roccdlic 
add (n = 1); (1) with alectorialk acid and atranorin without fa tt y acids (n = 
2). 

Discussion - '!he morphologically similar species to L neglecta include L 
afp;,w, 1.. boreulis and J~. caesiofllba; thC)' arc collective!)' referred to as the J .. 
neglecta group. Chemically. the)' al\ arc differen t, e.g. porphyritic acid and 
accessory dibcnzofurans are diagnostic fort. tdJiinu, atranorin and rangiformic 
a..:id for L. borealis, alranorin and fumarprotocetnaric acid or stktic acid 
complex for L. cal!£ir.mlba, and alectorialic acid for L. 1/t:glei:la. 

Subslra.teand ecology- Mostly on mosses, also on soi l .~omct i mcsovcrgrowing 

other lichens. rarely on rocks. 

Distribution - L. 11eglet:ta has a wide distribution in Greenland being more 
frequent in the 1.0\.,er Arctic and absent from the north coast, si milar to ot her 
members of this group (Fig. 6B). 

Number o1 sped mens ~x:u11ioed '12 
Si':k'ciOO .Spc"dmtns tumioOO. Grl'<'nLmd. Angnugssalik. Strmcl il.."\'~11. all. 90 m 

(65"J6"N, J7"J7'W). 18. )ul 1995 II. ll iillmann & Ch.l.iintc:-rt>ach (C). Sdr. Stn1mfjon:l 
NE of lilt.' airt'Ort, alL 100 m (67"03'N, SO"<tO'\\'), 26. lui 1991 V. Ablrup 91091 (C). 
IJumm:mnaq, (70"41"1'\. S2"08"W). t7. jul 1989 1:.. S.. ll ~nsent:..~ ti -89.0S48 (C). "fli~ilolq . 

~lt. SO (66°0;1':-J, 37"02'\\'), 13. lul1970 E. S. U:tnJ>e n ~li·70.326S (C). 

Lepra ria uiwll i$ f.R. Laundon. 'lh< Lich<nologist 24: 327 (1992) 
Cmcytria mmvtmn d<' l.tS<I. , Bull. ~- llu l. Fr.mc<' 95: 199 ( 19<18). 

Titallus - Matc.>rial from Greenland is lcprose, cottony, soft, usua lly thkk; white 
to ligh t grey, usually with bluish ( .. cold") tinge; thallus margin delimited, with 
obscure sublobes or diffuse; medulla present, white; soredia loosely packed, 
variably sized, sometim es coan;e, usually \\it h projecting hyphae usually 
pn.:sent. 

Lichen substances - Like in L. L11esioafba , several chemotypes have been 
distinguished in L. niwdis (Laundon 1992, leuckcrt ct a!. 1995, 20011). All 
Greenland specimens contained at ranorin and I he st i, t i.: acid complex, in two 
of them additionally rangiformic acid was detected. 
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l'igur~: 6. Dh L.ribuLiou of t~pmriu ;md t..:rr.x:tmlcm l JJoeeie.,; in Gr~~n \;u MJ. (A) lo~Jtmrh• /obijim11s; 
(B) L r~rsln:tr•; (C) Lcpwri" roMllis (squar«). l.qmx mdon bTIU'ik~ctu (lriangles); (D) Lcpmri" 
•v•«m.rii. l l l ligh An.:lic;l. l.o.,..•ArcLic. 

Discussion - L. 11iwdis is very heterogeneous both chemkally and 
morphologically, possibly includ ing different taxa (Baru(fo et a\. 2006, Cres:po 
ct a\. 2006). Related taxa include L. crassissima {Hue) Lel'tau and L. isidia ta 
(Liimona) Uimona & A.Crcspo {Crespo et al. 2006). L. cra$sissima has: a 
distinclive chemistry containing d ivarkatk and nordivari.::atic add<:; 1 .. i$idiata 
has a unique morphology- isidia and a very th ick, lohed thall us. 
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L. 11iwdi:: is distribuh:d in Eur<>p.:, North America and Asia, the sticti.:: acid 
ch.:motypcs being nlQSt C<>mmon in Meditcrmneun Europe and Macaronesia 
(Baruffo eta!. 2006, Leuckcrt et al. 1995, 2001\), 'I he Greenland localit ies are the 
northernmost so far. Twospedmcnsassigned to L. 11ivaliscontained rangiformic 
add, the fatty add whi.:h has not been reported from this spedes before. It is 
possible that the Green land specimens represent another undes.:ribed taxon 
but more .::ollc;;tions and investigation arc needed to establish that. llcreby we 
report these sped mens as tentatively assigned to /, nil.·alis. 

Substratt: and ecology - On soil and mosses. 

Distribution - Rcportl'd hl're as new to Greenland from four scattered 
localities ( J=ig. 6C). 

!\umber of sp«:imcns examined - •I 
Sp<ocinlt'nscxamiiK'\I.C.r(!('nl.-md. Al'$uk. (61°II 'N,4s+28'\\'),8.Jul1 993 E.S. IIan.wn 

ESH-93.0396 (C). Mylius Eriduen Land, Camranuladal, mounto~itt 1\\\' Campauula 
So. alt . 570m (so-401\". 24°20'\\'), IO.Juli'»S V. ;\lstrup & F. J. '' · Daniels 418l(C). 
11prrn.:ll"ik. (72°oi8"N , 56"09'\\1), J l .Jul1989tL S.ll;mwn 1~11 -89.0835 (C). 

Lepra ria vouauxii (Hue) R.C. Harris, in Egan, ' the Bryologist 90: 163 (1987) 
Ctr)(ynia YOIWII:Otii lluc, Uull . Soc. 1\ot. t:r.mcc i l: ;\92 ( 1924): l .t:pm!oma l'fliUTit.Yii 

(liuo:)J.R.launJon, 'lho:lidlenologist2 1: 13(19l:W). 
CIUcyniu 11rclim lyng.:-, Skr. om Svalbard OS lsha1'Ct Ill: 19 (19ot0): LcJ>mdtt urcliw 

(l.yngl') Wdmurr, l'ubls Mich. St. t;niv. Mus., bioi. sn., 3: •1<\0 ( 1968). 

Thallus- Leprose, usuall y cottony, son, thick; white, cream to greyish cream; 
thallus margin delimited, sublobed or (.lifrusc; medulla absent to promim·nt, 
while, usua lly present; soredia rather loosely packed, mostly ;:oarsc, often with 
short projecting hyphae. 

Lichen substances - 'I he diagnostic substance of this species is pannark acid 
6-methylcstcr, oficn accompanied by a selection of related dibcm.of urans and 
\'Cry rarely atranorin (F.Ii x & T1msbcrg 2004). This is also the main pattern in 
the Greenland chemotypcs: ( I) \vi lh panna ric acid 6-mclhylcster only (n "' 44); 
(2} with pannaric add 6~methylcstcr and roccellk/angardiank add (n = 4); (3) 
with pan na rk add 6-mcthylcster and atranorin (n"' 1). Roc.::eiJidangardiank 
acid as an acces.."ory compound has been reported earlier (Laundon 1989, 
Leuckert et al. 1995). 

Discussion - f.. wmmu:ii can be quite variable in its thallus characters but is 
usually recognizable by its consistence and colour in Greenland. 'I he recently 
des.;:ribed t . gelidll (T<msbcrg & Zhurbenko 2006) may resemble this species 
morphologically and has a similar distribution pattern in Greenland. Sti ll , the 
pannaric acid 6-mcthyl.:stcr content of L. vommxii makes it distin..:t from other 
species. 
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Substrate and ecolog)' - On soil and brrophytes. somet imes overgrowing 
other lichens. rarely on rocks. 

Distribution - 1.. ''0/uuo:ii is common in Greenland, being distributed 
discon tinuously in I he sout h, northeast and nort hwest oft he isl::md (Fig. 61)). 

1\umhcr o f spt.<Omcns cu mincd 49 

Sd~'('ted ~p<.-cimo:n~ 1."/lamiut'l.l. Gn:l."nhand. Godth!lb)ijorJ. llulialik. igJI<.W~~ui t. 

(64"•fi'!'l. str35'W), 9. Aug 1?76 V. Alstrujl 76753o (C). Scmdrc Stroml}ord. l.::cUcr ... ik. 
(67002'N. 50"5-I 'W), 28. Jul 1991 V. Al51rul' 9 13010 (C). Gtl<lth::ib)ijorJ, llulla lik, 

lgdlomuit. alt . <10 111 (6-1. 17 'N, SO":JS'\\1), 17. lu11976 V. Al5tru11 7~1 (C). Qingerli\'"''• 
(6600C.'N, 37"13'\\'), 18. Alll! 1970 f_ 5. 1 lans<:n 1~511 ·70.2420 (C). 

Lcprocaulo11 albica11S(lll. Fr.) Nyl .. in Hue, Nouv. Archiv. Mus. 3, scr. ~ : 218 (1 890) 
.<itcrMrtwfoll <~lllifmt$ l h. Fr., l)c SfcreOQiul i~ ct Pilophoris (",onmx:ntat in. r· 36 

( 1857). 

Thallus - Materia l from Gree nland is white to pale grey, usually with a blue 
(,.cold") tinge, sometimes forming a thick crust on the substrate reminding 
thalli of the l.epmria n~lr!cta group, except for the presence of pseudopodetia 
and phyl lodadia; p~udopod~tia slender, darker ncar the base, usually less 
than I cm tall, with distinct central axis; phyUodadial granules coarse, hard, 
convex , I 50- 300 ~m in diam. For a detailed d~.:scription sec J.amb & Ward 
(1974) and Ryan (2002). 

Lichen substances - J.amb & Ward (1974) distinguished th ree chemical 
strains: (I) atr.:morin, psoromic, conpsoromk and rangiform ic acid.;,: together 
with unidentified fatty adds; (II) atranorin . protocct raric and r.1ngiformic 
adds with unidentified falty acids, plus up to 3 other unidt-ntified substances; 
(I ll) at ranorin, squamatic anJ baeomycesic acids and unidentified fatty acids. 
All examined specimens from Greenland contained squamat ic, baeomycesic 
and roccellic/angardi ani.: acids as in stra in (ILl) but wit hout atra norin. 

Discussion - Sl rain Ill of 1 .. albicnu .~ is chemicall)' idcnl'ical to the strain IV 
of I.. ,(1/balbicmls <~..:cording to Lamb & W<~.rd (1974) (sec under that species). 
The morphological differences between these two species arc often not distinct 
eit her. alt hough the height of the pseudopodctia (a few mm in I.. alhictms 
and up to I em in L. subtdbictms) is .::onsiJercd diagnostic. Anatomically, the 
pseuJopoJetia of L. albicm1S haw a distinct central axis whereas a central axis 
is not distinguishable in L. subalbia111s (Lamb & Ward 1971). In practice th(' 
St'par:uion is often problt'matic due to poorly developed thalli. 

Substrate and ecology - On soil and bryophytes, sometimes overgrowing 
other lichens. 

Distribut ion - I.. tdiJictms is a ~outhwestcrn to weslern species in Greenland, 
being rare in the ll igh Arctic z.one (fig. 7 A). 
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Nmntx:r of spe-cimens cKamiocd 40 

& lcctl-J ~JM:cimcm o:xamincd. Grl~nl:md. SUr. J~oriUlt , N uuk. a lt . •10 m (65")0"~. 

52"09"W), 2. ,\ug l'lTJ V. Ahlrtl]> 77 1592 lC). Sukkc!rtoppcn. lgdlut Klli~iJ;ttlit.al t . 40 m 
(65"3 I 'N, 52"01'\11). ). Au).: 1977 V. Abtrup 7793 lc (C). Q;uanaaq t.li str ict, Moriu ~);l'l , alt. 
•100 m (76°45'1\ , 69"50"\\') , 2. Aug 1992 V. AlstruJ> 922327 (C). Di.sko. Mudd(·ri;J..tgtcn, 
Alakaria<J. (69"•1<t ";-/ ,5 1 ~57"W), 2.0. Aug 1975 V. Als trUJI 0) !:1 (C). 

Lcprocaulo11 grucilc;o;ccn$ (Nyl.) J.M. Lamb & A. Ward. 
J. l-I;•Uo ri Rot. Lah. 38: 523 (197•1} 

Stcn'O(mllun ;:md/c$«m 1\~1 ., Ann. Sci. :-.'at. Bot . .kr. •I, II : 2 10 (1859). 

Thallus - Morphologically idenlical with t . tdbictms, for the description :o::ce 
under that spcdes. 

Lichen substances - Contains atranorin and fatty adds. In Greenland, two 
.::hemotypcs arc recorded: (I) wi th atr.morin and roccellicJangardian ic acid (n 
= I); (2) with atr.morin and rangiformic acid (n = 1). 

Discussion - This Spl-.: ies may ahernalivcly he considered a chemotype of 
1.. (lfhietms ( l.amb & \Vard 1974, Rrodo el al. 2001) but proper nomenclat ural 
change has no t been proposed. 

Substrate and ecology- On soil and bryoph)•k s. 

Distribution - Reported here as new to Greenland from two localities on the 
sout hern and western coasts (l:ig. 6C). 

Kmnbcr of sp«imtns tXJhnintd - 2 
Sp«inlC!lS cxaruir'll.-d. G~nl;md C l.awrin}t 0 . 1 hl'Odnlit-platco~lK!t . (74"22'N. 

2 1.23"\'/) , 29. M 199-1 E. S. llanstrl ESJJ-9o&.271 {C). 1\arsaq, Ka•lgtl\lluaru uk, hiU in 
l..iik~l.'h·dak:n . all. 230 m (6(rS4'N. 45.47" \'/). 4. jul 1978 V. 1\ l~lmr 1438400 (C). 

Leprocaulo11 .sttbalbicall.s (I. M. !.am b) l.M. l.a mb & A. Ward, 
J. ll ;• lluri Uot. Lab. 38: 534 (197'1) 

SUroot'1wlnn strbt! llliclln.s t.M. J.:nnb, in lmshJug, ' I h;:: Uryoloj;ist 60: 220 ( 1957). 

"l"haUus - White to pale grey, usuallr with blue (,..:old") tinge; minutely 
fruticosc, at lea..-. t in some places, but granules often confl uent and 
pscudopodcl ia somet imes almost indistinguishable: whole thallus u:-uall}' only 
a fewmm tall includi ng pscudopodctia; oftcn fonn inga thick cru...: t on substrate, 
reminding thalli of the l.epmriaueglecw group except for the presence of small 
phyllodadia and the Jiamell'r of g.ranul~; centra l axis in the pscudopoJ etia 
not difrerentiated; phyllocladial granules coarse, hard, I 50-300 ~m in diam. 
For a detailed descript ion see Lamb & Ward ( 1971). 

Lichen substa nces - I .amb &: \Vard ( 1974) distinguished4 chemical stntins with 
additional deficient sub~t)rpl'S (,.phases") in L sulullbicmu: (I) with atranorin, 
psoromic, conpsoromk and di"aricatic adds plus one unknown substance; (II) 
wilh atranorin, protoct:lrark add., unidenlifil'd fatty acids and two unknown 
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l:igu~ 7. Di~tribution of l4 •mtlmkm spt.•del :mJ che mOIYJK!S in Gr~nbnJ. (A) 1- lllbw m$; 
(B) L ~ubrllbiw t~l thanmolk acid cht-nK>t)-pes (squarts) , L 5ubvllbiru.m squamatic acid cht nlOI}'pc$ 
(lriall)t]t'.)) . ll l li}th Arctic; I. ( ,u~<o• Arct ic. 

substances; (III) with atranorin, thamnoli.: acid and unidentified f<ltt)' adds; 
(IV) with atranorin, squamatic and bacomyccsic acids and unidentilicd fatty 
acids. In the present st udy, four dtcmotypcs were fo und: (I) wit h S<tuamati c, 
bat>omyco.!sic and roc~ellic/angardirmic adds (n = 118); (2) with squam:uic and 
bacornyccsk a.:ids only (n "' 3); (3) with alranorin, lhamn olic and rocccll k / 
ang:trdiank acids {n "' 2); {1) with lhamnolk and rocccltic/angardianic add~ {n 
"" I I). The chemotypcs ( I) and {2) belong to th e strai n IV and !he chcmotypcs 
(3) and (4) to the strain Ill sensu Lamb & Ward ( 197•1). At rano rin which is a 
constant component o f full chemical spcctrJ. o f all strains according 10 l.amb 
& \Vard (1974), is reported missing in some deficient phast'S by these authors, 
for insta nce strain 11_1, deficient phases I and II and strain IV, deficient phase II. 
Atranorin is usually lacking in the Greenland materia l. 

Discussion - Sec discussion under L. tdbia ms. 

Substrate and ecolog)' - On soil and br)'ophytcs, somctimt'S ovcrgro\Ving 
other lichens, rardy on rocks. 

Distribution - Thamnolk acid chcmotypcs arc known to be common in 
USA and Canada, whcr.:as .:hcmotyp.:s with squamatic and bacom)'Ccsic acids 
arc relative ly rJ.rc on the world scale (Lamb & \Yard 1974, Brodo ct at. 2001, 
McCune 2004). 11tc difren:nt chcmot)'PCS have distinct distribution patterns 
also in Greenland: thamnolic acid chcmotypcs are widespread, although 
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scaUcreJ, ha,·ing more lo~alities in l ligh Arctk, while the much more common 
chcmotypcs ( I) ami (2) Qccur in the south and west, mostly in the Low Arctic 
(Fig. 78). 

Kumber ofsp.ocin~o:nsexamined - 13<1 
Sck:cll'd :~pcchm·ns cx:~mincd. GrcN!Iand. "arsaq. S-slopc ofKa lli.'Crd lua~~~~ k . a h. 40 

m (60"SI"X, 45-s:nq, 17. Jul l97S \'. Aht rup 2>13901j (C). Qa:~naaq district, Morius~. 

mnuntain Eof\i lt..g<•, a h. 300 m (76•46"K , 69"4g'W). 2. Au~; 1992 V. ,\htrup 9223-2 (C). 
Nanorl.:&lik , (60"09"N, •1$" \ S' \V) , 29. )un 1993 E. S. llamen E.'i ll -93.0196 (C ). Mrli u~ 

F.rich~n l and, Campanubdal, N C..a m p:lnubM\ a lt. 120m (80"40'N, 2-1•20' \\'), II. Jut 
1995 V. Abt rujl & F. j. 1\. Daniel~ 
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Introduction 

During an expedition in 2002 through Brazil's "Morro do Corcovado" 
rainfort>~t . two con~p icuous anamorphic fungi from tht> t;t>ncr-a ;krodictys and 
Cacwnisporium wert> colle.:ted. The ~pecimens showed remarkable differences 
from pre\':iously described spedes and are therefore described as two new 
spedes. 

Materials and methods 

Samples of plant Iilier collected in separate paper bag...: were taken to the 
laboratory where each was incubated at 25<> C in Petri dishes within SO L 
plastic moist chambers containing 200 ml sterile water und 2 ml glycerol. 
'flu: plant material was screened at regular intervals for microfungi. Mounts 
were prepared in polyvinyl alc<Jh<Jl·glycerol (8 g per 100 ml 1\0, plus 5 ml 
gly..:erol), and measurements were made at a magnification of x 1000. ' I he 
fungi were isolated from single conidia captured under a stereo micros..:ope 
and im mediately transferred to Petri dishes of corn meal agar, mixed 1: I with 
carrot extract , and incubated at 25" C under alternating cydcs of 12 h ofligh l 
and dark. 

Taxonomy 

Acrodictys irrcgularis R.E C11stailcda, Gusmio & Guarro, anam. sp. nov. 
Mvr:nlk•a: MB-&900 15 FIGS. 1·8 

CD/o11it1r. iu $1111!-trattl /latmnli rJfMtll'. nigrlk. Myulium partim 511pcrjidn/e d par tim 
;,, $ub5.tww immcrsum, t'X ltypltis ~J•tlltis, /u.,••ibtos, utrobnmutis wl brwmtis 1·3 I'"' 
1liam ~ rompoJilrun. Couitlioploom rruu:roucmatcn11, II IOtiOr!t-matoHa, r r«lfl, rtUu '"' 
jkXIUJ$il, cylimlrim, 2 to 6 scptalll, lt~a~ill , J0 8() x 5 7 Jim, nigra vd atrobflorult'{l a~l 

baiim t1 br·umltll "~file ml IIJ'i<'o'm. Cri/ulore , . .,.,;,IWgrmrt.I..At?Jrllowe (!roWblmtk-t~t), 

•mi/ow/Mar, ln.--."d, lmrmu:lk, -1 10 x 3-4 !""• ;, ttmitfiopfrMi! inrorporata.:, cmn I 
3( 5) J>TUiifrrntionib!IS p.-rt iiTrt'lltis duUiformibrrs JmlrtliUie-. S.:o"t'tknlitl rtmilliorrmr 
.((lfi:olytira. Cmoillio1 ;W/ittlria, dit t)'O$tptata, polyrnmp/111, irugularia, obowdia. oi>O'Wita, 
g/oboslr, /cntklll<lrill 1-.-/ t'OmJ>fd!foa, 16 23 X 13 18 Jim, t<lrobrumldl vd bnmn~r. $n/ 
ullulis bto>t,Jibus ,lil~ttr brum1ris, t<11oid.) /no/1(/lli), 2-5 x 2.5-5.5Jrm: 1·3-pti.>lllbr,.mdi.) 
ul/ulfrribn~. xlobusi$, mmrunijonnib11s IIS<JII<' tul ir~lllmilms, 1 6 x •I Jrm (glvlxnis 3 •I 
w n tfilml.), ll ilulc bmmll."i) • .:~ bmmwi> tmu:rlilu, c:~ ulllllis IIP)I.IIib.d d Su]'rrd.vHt<libro), 
lakr.Wt...-orimtibr~<. T~komorplooU~ ig11ota. 

TYPUS: 8rJ1.il . Rio ole Jundro. ~iorrn ,lo C(M"COVI!do, on d<:c·.-rillg twig. Coll. ,\ .M. 
St;:higd auJ ). Guarro, 1 2.X.2002,(1:-.IIIWI"C02/6ol ) , llolot~·t~: I IUEJlSJ20867, Cultu~ 
IMI ~90~2 1. 

FJytlmlogy: lari11. jrregr4/oris, referring 10 I he irregular ccmidial ~h ape. 

Fig~ 1-8. Jlcm<licty.< im:grriiiTi.<. from holot~ (IIUEFS\20867). !=ig.t. I, 3, 5. Conidiophore~. 

conidiog~nous c<: ll and conidium. l:igs. l, 1. Conidia !howing, protubtr.ant c~lb. l:ip. 6·8. 
Conidinphores. cooidiow-nnuJ « II_, uwl co11idia (SEM). Sak is indiGU'-'<1 h)' bars. 
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Colonies on the n<~tural substratum druse, bl011:k. Mycelium superficial and 
hyphae brown. Conidiophores difrcrentiated, monommmtous, erect, straigh t 
o r ncxuous, cylindrical, 2- to 6-septate, smooth-walled, 30- 80 x 5- 7 ~m, bla.::k 
to dark brown at the base and brown towards the apex. Conidiogenous cells 
hologcnou~. unilocal, smooth-walled. brown, 4- 10 x 3-1 !Jill, integrated, with 
1-3(-5) doliiform percurrent proliferation ~. Conidial secession schi7.olytk. 
Conidia solitat)', d i,;t)•oscptate, irregular, pol)•morphi.:, obovatc, globose, 
lcntkular to complanatc, 16-23 x 13- 18 !Jill, dark brown to brown, truncate, 
2-5 x 2.5-5.5 !Jill, pale brown at the conical basal cell; with 1-3 prot ubcrJ.nt, 
globose:, mamm iform to irregular cells which arise from the basal or sup r-.1. 
basal .;:ells of t he: conidia, 2-6 x 4 !Jfll, (globose: 3-4 !Jill diam.). 

Teleomorph: unknown 

Culture from the holotype: Colonies on corn meal mixed I: I with carrot cxtroct, 
attaini ng 17-29 em after 10 day~ at 25 .. C, cottony, gro)•ish brown. Rc\•ersc 
gray. ll)•phae thick-walled, septate, brm.,.n, l.S-2.5 1-1m diam .. vcrru.:osc to 
tubcrcul ate. Conidiophores macronematous, smooth, pale brown to brown, 
3- to 4-septate, up to 60 !Jm tall, 5 1-1m wide. Con idia dict)•osep tate. Jen ti .:: ul ar 
to complanatl!, obo\•oid, globose to irregular, brown to dark brown, with 1-2-
protuber.ml cells pale brown, smootiHv-.tlled, 18-24x 18-29f-1m. 

Commcnl's: The genus Acrodictys was erected by Ellis (1 96 1) for the type 
species, A. b(lmlmsh:olu M.B. Ellis. TI1is genus is distinguished by dictyoscptatc, 
pigmented conidia formed at the apex of differentiated, mononema tous, erect, 
brown conidiophores. '!he conidi ogenous cells an: hologeno us (holoblastic), 
uniloca l, integrated, determi nate or indetenninate with several lagenifo rm 
o r doliiform percurr..::nt proliferations :md schizol)•tic conidial s..::~ession. 

Conidium ontogen)' and conidiog..::nesis in A<:mdil:tys were documented and 
dis.:u..,.sed by Baker et al. (2002). According to the generic conapt proposed 
by these authors, other accepted Acrodktys species arc A. atrottpicula C.J.K. 
Wang & n. Sutton (Wang & Sutton 1982} and A. elaeidicola M.U. F.llis (Ellis 
196 1}. None of tJu:sc spe.:ics n.'Sembles A. irrc:gularis in ,;onidial morphology. 
Acrodil"tys midtdiue Kodsucb & McKenzie (Kodsuedet a!. 2006) lacks doliifonn 
o r lagc:nifonn proliferations, and has enterob lastic, percurrent proli fer.1tions 
and cylindrica l to ovoid conidia based on illustrat ions. 'I his spe~ies is most 
closely related to the gcnu.s fwu~waugia W.A. Baker & 1\•lorgan -Joncs (Baker et 
.J. 2002). 

Ct~cumisporium capit ult~twu (Corda) S. Hug.hC'$. C31l. j . Bot. 36: 7'13. 1958 
FIGS. 9-15 

Colonies on natural substratum, effuse, hair)', brown to dark brown. 
Conidiphorcs macroncmatous, mononcmatous, simple, 'I· to 8-scptatc, brm ... n, 
pale IO\''ard" the apex, 130-350 x 7-1 2 !Jill, smooth, \\'ith several annellations 
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9 
Figs. !H S. CaccuniJpor;rml (upitlllmum, fron1 I ~! FAT C06/29. Fig5- 9-14. Conidiogt"oouJ '"dh 
and (:"(!Oidia. l:ig. 15. lk lails of oonid iO).,'('OOus (:"el l prol ifcr;~tion . Salle is ind icOt t«l by bars. 

produced by entaoblaslic, pcrcurrcnt prolift"r.Jtion of the .:onidiogenous cells. 
Conidia accumukating in brown, som~what mucilaginous masses, botuliform, 
3-sl!ptate, pa le brown in the end cells and brown to dark brown in the median 
cell s, smooth, 17- 20 x S- 7 f!m. 
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Sp<.'o;inK:n exam ill'.'() : Cub;a. l'inar dc:l IU1.1. Suf'QOL ex twig of uni<kntili«f I' !.Int. (',o\1. R.E 
Ca}tarlo..Ja , 16.11.2006, INU:ATC06/29. 

Cawmisporium tropicalc It F. Cast11i"u:da, Gusrnii.o & St'"higcl, 11.nam. sp. nov. 
MvcoB ... :.-K M.B-190707 Fws. 16-23 

Col1mi11<' m sulwmtom<lumli~Jfusae, t•il®~, brmm~1c. Mycdilunt•lcmmquc Sltpuflrittlc 
ct pm lim i11 ..,,IJslm lu immn~"'"• c.r l•ypl•is ~l""tis, mmo>il, /.S-3.0 f/111, bm,rdJ, 
\\Tmtosis .-.1 l'(tr/ll:IIIMI int,•r,/um lllcvibr •. <rnm{'Nitum. Ctmi.tioplulf/1 tlrnt.I'VIII'mil/fl!-11, 

mom.m~mll/0>11, Mlf/4' u./390 /""fill«, 8 - I2J•m nti»U tul btl~im,luc>W ,.._./ w rn.cu/v;:u .ul 

basim et plcmm<JIIC Vt."fTt<tO.<a l<.<oJr,..mf rubcn•·l<lafllmf opium.,l=via wl •· .. -,rr.r~tiAAI ad 
bmim, 6 ml II s.:plttlll. mi i•Mim lm11m<"t1, tult•(•it.-m /HIIIitliom. CLI/uf11c r:ollilli~;-,wc 
l~m~ (l10loiXU$tir~}. 1<.-rmir.akc, hrum~ll<' 1ul ,Jjf,.te hrllmlt"ilil 1-d .<~t/JII)'lli•"""· 

•·er·ntr ui"MI<' vd lubtt~ull•lfl.-, iml<'lcrmitlll/tl<", r:um pwlif.-mtionibiiS J••m:urrenlilms 
clllr'lob#utkis el .-luns11tiunibus hulublt•Mid$ l)'WJI'Oflit•libus. C.mUli,. I/C)loblullk41, u,, .. 
jMift,-mill iutcn/111n 1111Vir1tl11riu IISC{IU: tul dliJIWit/ca, 3 k f>/11111, /evil.:r t u r wtf(l, 11 17 X 

6-8 pm, bn mii<TI,IIIr vill, 1iu ... TrlromorJ•Iw1is: ig11olu. 

TY I' US: BrJzil, Rio dt Janei ro, •MOtro do CorCO\'Jdo~on dto~ying $/t ill of unidentified 
P.llli".M<', Coli. 1\.M. Sl•.higcl and J, Guarro, 12.X.2002. 11\'TF,\T C02/63. llolotypc: 
HUErS 120l!68. 

EtymoloJ:ty: Latin, tmf'ic"lis, n: lerr ing to the tn>pic;JI region where the ~p-edn~n Wil) 

oollecrc:d. 

Colonies on the natural substraTum effuse, hai r}'• brown. M)•celium moslly 
superlidal and parti ally immerseJ. Hyphae septate. br.mched, l.S-J.S 
J-1111 , brown, verrucose 10 verruculost:, sometimes smoolh. Conidiophores 
macronemalous, mononemalous, 6- to 11 -septall.', erl.'cl, sTraight or tlexuous, 
si mple, up 10 390 J.un tall, S- 12 J.un wide at !he ba;;c, brown at the base, almost 
.;olourlcss or pale brown Inwards the apex, alwa)'S verrucose lo tubl.'rculate 
Inward;; the apex, smooth or vcrruculose al 1he ba;;e. Conidiogenous cells 
hologcnous (holoblastic). terminal, brown, pale bro\.,.n IO subhyaline, 
\'e rru.:ulose to tuberculatc. indeterminate with combined cnteroblastic 
percurrent pro l i fero~ti ons and holobla:;tic sympodial elongation. Conidia 
holoblastic, broad fusifo rm. sometimes navicular or somewhat ellipsoid, 
3-septate, slight ly curved, 12- 17 x 6-8 ~n . brown, smooth-walled, dry. 
Tclcomorph: unknown. 

Addi t ion;~! Si>« imcn examined: Brazil. Rio <:It laMiro. •MOc" tO do CorCO\'ado•, on 
d t'C" .. ying twig of unitiL'fllitit'tl t•lanl, Col i . .\.M. Slchigd and J. c:uarnl, 12.X.2002. 
11\'IFAT COZ/1 11. CullurrsdcJIO$i ltd: CBS 111737, CBS I I2~. 1M I 390S20. 

Culture from the holotrpe: Colonies on corn meal agar mixed 1: I with carrot 
ex tract, attaining 22-27 em afte r 10 days at 25" C, floccose, brmvn. Reverse 
dark brown. llyphac thick-walled. septa te, brm.,.n, 2-4.5 1-1m diam, \'Crrucose to 
tuberculate. Conidjopbores macronemalous, verrucose to tuberculate tow·o~rds 

the apex, verruculose at th e base, brown, 3- to 9-scptale, up to 132 J.lnl tall, 
S- 8 )Jill wide. Conidia fusiform to n:wi.:ul3r, (2-) 3 (-1)-scptate, dark brown, 
smooth-walled, 15- 21 x 7- 9 !Jm. 
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HI(.~. 16-23. Cacmnisporimn tropicale. (rom hc,k)t)'Jl<' (II UEFS120861\). Fi~. 16-19. Detai ls nf 

con idiogcnou~ ccU prolifcr.ation ;,~nJ conidiu111 ontogeny. Hit· 20. Couidiophorc oruan1cntation 
(SJ:.M). Con idia shm,·ing protuberAnt cells. Fig~ 21, 22. SIKCcssi\·c r rod uction of conidia. Fig. 23. 
(:Qnir.li !l. &-.ale is inJ ic-.a tcJ by bars. 
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Comments: 1l1e genus CuwmisJw rium Preuss comprises five ac.;:epted spedes: 
C. ClljJitulatmn (Goos 1969, Elli s & Ellis 1997), C. sigmoideum (Mercado & 
Castaneda 1987), C. spoou~ri (Kirk 1992), C rugosum (Tsui et a!. 200 1), and 
C. pl~urocom"diophorum (Castafleda ct a!. 2007). '1\"'o o ther described spedes, 
C. ttmebrosu m I' reus..<; (Ki rk 1992) and C. cun•ttlnrioides R. E Castaneda & W.B. 
Ke ndr. (Castaneda & Kendrick 199 1}, have been decla red as synonyms of C. 
mpitulatum and C.fJir:urocouidioplwrum, respective\)' (Ki rk 1992, Castaileda 
et al. 2007), C. C(lpitulatum is th e species most resembli ng C. tropicale but the 
former has botuliform, slightly curved, brown conidi a and smooth-walled 
conidiophorcs, dearly di(rcrentiatins it from the latter species. 

Key to Cocumisporium species 

I Conidia smooth-walled . 

Conidia rugose, 28-35 x 1<1- 20 pm , 3-~pta te, obovoidal to ellipsoidal. 

. . 2 

two cc:ntml cells dark brown, c:nd cells pale: hmwn, .. . . C. rugosum 

2 (I) Conidia with some: cdiH ttt.mgly pigmented .... . ......................... 3 

G•nidia without strong! >• pigmented ...:d l ~ or all cells 1\'ilh 
almost the sum~ pigmentation ............... .... ....................... 'I 

3(2) Conidia 3-Sc.:ptate. slightly sigmoid to obturbi natc cun·~d. middle: cc:Us brown to 
pale brown, end cells hp linc, 18-:!8 x 8-'J lim . . . . . . . C. plettroconidiopllomm 

Conidia 3·5Cplatc, $igmoid to na\' icular, curved. !6-'1 1 x i-10 J-1111 . m iddle cells 
yciiO\\'· brO\'>'n to 1'(-ddish brown, end cells hr-'linc C. sigmoidcum 

'I ( :l) Conidiophon:umooth-w:llkd .......................................... 5 

Conidiophores vcrruco~ to tubcrc ulatc, co nid ia broad fmi fonn to navicular, 3· 
sephtte, 12- 17 x 6-8 pm, brown .. ... .... .. ... .. ..... .. ..... .. . C. lropicalc 

5(1) Conidia botuliform, 3-scptatc, 17-20 x 5-7 ~m 1•1- 22 x 1-6 ~m. brown with 
paler extremes ..... .. ... .. ............ .. .......... .. ..... C. capilulatum 

Conidia 7-~ptate, 26-32 x 3-5 llnl, narrow!)' ellipsoid to somewhat fusiform, dark 
bro .... •n ...................................................... C. spoonn-i 
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Re-evaluation of Radulomyces rickii and 
notes on Radulomyces and Phlebiella (Basidiomycota) 

1glwbrulll<-'@rll(I/1Jii.l•.:ls!'ltki.fi 
Fi11nish Alusi!W/1 ofNmrmtl History, Bold11iCOII MriSt'WI I 

1~0. H11x 7, H 000 1•1 lllriv.!r.~ily of llclsinki, J."i11/mul 
1l•dkki. klllimlll41@)'"'/l"'isto.fi 

l:ilrni$11 l!m•ironmmt lnsti/111<', ll.~carch Di!partmcnt 

P.O. Box 1•10, Fl lJO].•;r ll!!L,-;,,H, Finland 

Abs tn~t-'llm!c 1te'" coU~-.:t ions of a .:orticioid fu ngu$ occurring on 'fux us and 
Jrmipen.J in NW Iron l•'cre compan't.l l<o'ith !he type of Ratlulnmyas rit:kii, ond they 
~ Jipc:.rn.l w be cunspo:cifJC. SE.M pictures ofb;,~idiu~~c~ " 'ere ubtlliued from the l)'pe, 
Jr.~ni an nliltcrial. and R. coufh~''s and their spotc mcasurenK'niJ "·ere compared. Both 
R. ccmjlums and R. rkkii ha\'c .smooth and non ·~ruouth b.uidiu)poM. An enu:rkll-d 
dCKription of n. ,·irJ:ii is gi\'cn and 1-.ossibk- links bctwe<>n Rcultrlom~e1 and PMcbidltt 
with " WJrd lo thei r srore ;md ba~id iu lll morphoiOID' and n..'ttnt DNA ~lud ics is 
discussed 

Kt-)" words Ar":>txlr.on furnls, ~pore dimorphi$111 , tu;wnomy 

Introduction 

In a recent my..:ologi.:al surve)' in NW Lran by th~ s~n ior author (MGH), 
three resupinate cort icio id fungi were .:ollccted from conifer$. '!heir outer 
appearance, roundish spores and the presence ofhyphidb fir st reminded us of 
G/olmlid 11m I ljort stam. I lowcver, the rat her thick-walled spores and the shape 
of apicul us arc familiar to Rttdulomyce.~ M.P. Christ. According to literature 
(Chri stiansen 1960, Jiilich & Stalpcrs 1980, 13oidin ct al. 1988) R. rickii has 
subglobose spores, 7-9 X 6-8 IJ.m, similar to those in Iranian .:ollcctions (see 
Tabll.' 1). Some ot her characters, like smooth hymcnium in R. rh-kii also seemed 
to fit wit h our material. Howe\•cr, contro\•ersy has existed whet her R. rickii is 
a species of its own or an ext reme "ariation of U. ccmflue. IIS (Fr.) M.P. Christ. 
with different spores and hymcnial morpholog)' (sec Eriksson ct al. 198 1, 
l ljortslam & Rrvardcn 1986). When Christiansen ( 1960) inlroduccd th e ge nus 
Radulomyci!S, he dd1ncd R. rickii 10 have scparahlc ha-.idiocarps with loosening 
margin, char.actcrs that were not seen in Iranian material. On the other hand. 



Table I. Basidiospore sizes in Globulirium flit'tmllt', Rtltfultllll)'(t'5 rutijlut'lls and R. rirkii.' s 
S ••u: lf~ I.Wt.ll i"TIOS(~Jrn ) WV"Ili"TIO~(j.inl ) I. (Inn) W(jln•) Q Q" t 

% 
GlobNikittmltltmul.: 

( 10.0-)11 .0-11.0(· 15.5) (9.0-)10.!0· 13.5(-15.5) 12.16 11.32 J.OQ. J. I2(· 1.17) 1.05 t 
(901)) 

"' Ko li l'lln la214 10 (1 1.7-)12- 1 .. 11· 13(-13.5) 12.64 11 .97 1.00-1.09(-1.1 1) 1.06 .. 
Ko1in1nla 18841 ( 10.0-)10.7-14.0{- IS.S) (9.0-)10.5-13.0(-15.0) 12.5 1 11.9:> 1.00-1. 12(· 1. 17) LOS ~-
Ko linmlaiM07 ( 10.7-)1 1.0-13.5(14.0) 10.0-12.5(-14.0} 12.2 1 11.54 1.00-1.11 (· 1. 15) 1.06 . 

RoJufunt)"rU conjluctJs (90/J) 6.0-8.6(-9.9) >1.5 -6.5(-7.0) 7.32 5.57 1.09-1.51(-1.76) l-l2 

Halkmbcrg2010 (6.0·) 6.9·3.5( ·9.9) (4.S·) S.0-6.S(-7.0) 7.78 5.76 1.14 · 1.65(·1.76) 1.36 

Ko1ir~n1a 11760 6.0-8.()(-3.5) •1.8-6.1(-6.>1) 7. 15 5.53 1.09· 1.'15 1.:00 

S1"1('irsSA 1•12 (6.0)6.·1+8.0(-3.6) •1.7-6.0(-6.5) 1m S.-1) 1.16· 1.'10(·1 .·19) 1.:00 

RoduiPm)'«S rick// (150/S) (6.2-)7.3-9.5(-9.6) (5.9-)6.2-3.6(-3.9) 7 ... 7. 18 0.9-I.:M(-1 .29) 1.03 

TYPUS (6.5-)7·8(·8..8) (6.3-)6.6-8(-8.4) 7.5 7.2 

fl 5 109 (6.2·)6.7-8.1 (6.1-)6.4-7.2 7. 1 6.7 0.9· 1. 1 

<i hobad-~c:jhPd 472 (7.0-)7.4 ·9(·9.5) 6.0·8. 1 (·8.9) 8.3 1 7.2 1 1.07· 1.29 1.1 5 

<ihobad -~tjhad 392 (7.3-)7.9-9.2(·9.6) (6.2-)6.9-8.9 8.33 750 1.04 · 1. 17(· 1.29) \.II 

Cihobad·Xt'jhad 397 
(6.8-)7.8-9.2(-9.5) 

(5.9· )6.5- :U(-8.6) 8.15 7.10 (1.04 · )1.(f7- 1.1 7(· U 7) l .!l 

"'lhL- r.gur.: ln b~tli<.>IJoo,.ing<~h ~ci~ rurnc ~pr~xn tll'l (1« :\btnbb ; nd mr~hods): lOr siogl~ s~·inwns n .. WJI. 
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·rablc 2. Ha-.idium sizes in (ilob~tlidum lricnwle, R. rululmu)'t:<!S couj l11o!m:, and R rickii.' 

S I•ECIU 
l \ 'o\lliATIOS' \\'\'AIU.-.TIOS' L w 

Q" 
(1'111) (1'111) (I'm) (!lnl) 

Gt.OHIJI.ICIIJM 11/P.MAI.II 
(30· )36·56 S - 1 ~ .. 5.90 12. 12 3~ 1 

(3013) 

RADULOM )'CI?.$ COSFL(If!<l'$ 
22·38 5-9 31.40 6.98 4.55 (.'013) 

R ,I IJI ' l.Ol>f)'CI'.S HI C!olll 
(1 7- ) 23~11 5.5· 11 30.70 8.5$ 3.72 (30/J ) 

Boidin et al. (1 988) reported finely spinulose spores in R. rickii when seen in 
SEi\•1, accepting it as a good species, and Larsson et al. (2004) showed that R. 
rickii is distinct from R. coujluem in a ph)•logenetk nrDNA tree. llowever, 
none of th~:Se observations included the study of type material. We examined 
the type of R. rickii (selected by Hjortstam & Ryvarden 1986) and additional 
materia l. 'I he specimens from Iran are in accordance with the type, cx.:eptthat 
they arc on decorti~ted .:onifcrous wood rather than on corticated angiosperm 
like the type. 

'I his study .:onti nm that It ri.:k ii can he separated microscopically from 
R. con.fluem, since there is 3 slight hut significant difference in spore size and 
fo rm (Frc; 9, Table 1) and also a small difference in ha..;idium si;~.e (Table 2). 
Both species bear ornamented spore!', whereas the occurrence of both smooth 
and o rnamented basidiospores in a single specimen has been neglected Tht 
possible link bel ween Radulomyc~ts and certain species of Phlebidla P. Karst. , 
prt"viously shown by DNA studies (Larsson d al. 2001, BinUtr ct al. 2005), is 
also discussed. 

Materials and methods 

Sped mens were studied in 5% potassium hydroxide (KOII) , Mcl;~.cr ' s reagent 
(lK I) and Cotton 131ue (C I3). Measurements and drawings were made in en and 
KOII. Drawings were made by using a dr.awing tube. 

1l1irty spores per specimen wc.>n: measured (n:::number of spores measured 
from the given number of specimens, for instance 60/2 means that60 spores were 
measured from two spe~imens). 'I he following abbreviations are used: L=mea n 
lengt h, W=mean width, Q=rangc of variation in L:W ratio, Q·=quot icnt of the 
mean spore length and mean spore width . 'I he values Land Win Tables I and 
2 represen t at least 90% of the measurements. No measurements derive from 
spore prints. 
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SEM pictures wt"re taken from ht'rbarium material. Specimens were fixed 
in 3% Glu t ar-o~ld.ehyde and. OsO~, ami dehydrated. with ascending se ries of 
Etha nol, followed by Critic:l l point drying (Bai-Tec C PO 030) using CO,. Dried 
spe.:imens were CO:lted '''it h l' lat inum {Agar sputter Jc,•ice), and sporCs \\'ere 
photographed with Scan ning elect ron microscope (Zeiss I)Si\t 962). 

Redescription of Radulomyces rickii 

Radulomyccs rickii (B~.) M.P. Chri~ . (1960}. 
D:msk Bol. Ark. 19(2}: 1211 Ftc:s 5, 8. 

• Cd«ortirirmr rickii (BR'>.) Boidin , Gilll·s & Hugu~m:y (1988). C rypt. Mrcol. 9( 1): <IS. 
•Coou:irun t1d:ii On-s. (189S). in Rick. Ostcrr. Bot. Z. 48: 136. 

ll oiOl)~: Austria , Feldkirch. ad trun«>s Sambtrci nigrat , ()(t UWI' J. Rick (FI SIOS 
in S)()tudil'<l). 

Basidiocarp resupinate, o rbkular, in pat.:hes, hard and ceraceous when dry, 
relatively thi n, closely adnatc, smoolh , light cream-coloured with a tint of grey 
when young. later slightly brownish, at first turning reddish in IKI, but soon 
fad ing, turning yellow-brown in KOII; margin mostly d istinct, pruinose, very 
fi ne fibri l ~ rare (hand lens!). 

Hypha! system monomitic, hyphae hyaline, clamped; subi..:ulum thin, about 
15-30 fll1l thick, hyphol.' thi n-walled., 3-3.5 fllll wide, gclotini'l.ed, d.iflicult to 
sec; subhymenial hyphae thin-walled, often inflated, slight ly CBT, 2- 3 ~m 
wide, densely intricate and very d ifllcult to dis.::ern. 

Cystidia ab~ent . 

Hyphidia (paraphysoid hyphae) ~parse to fairly :lbundant , damped, 
exceeding the hymenial surface, 10-60 x 2- 2.3 fl m. u..-ually thin-walled, 
~omet imcs slightly thkk-wallcd., often with protubera.nccs and branches; apex 
obtuse, bluish in CB (o.:ontents); no crystals :seen. 

Basidia basally damped. , wi th numerous IJil drops in plasma, a t least at the 
beginn ing plcur.al, latn ..:lavale to cylindrica l, somdimes slight ly constricted, 
often stalked, {17- ) 23 - 11 X 5.5- I l flm, L:30.7fl.m, W::S.6 f.llll, (n=30/3), with 
four, <lt fi rst rather prominent , later almost nccdle-li kl', only up to 5 ~m long 
sterigmata, which fade quick ly after the sporulation. 

8as idiospores globose or subglobosc, with oil d rops, smooth or minutely 
war ted. warts seen cspcciall)' in KOII , (6.5-)7-8(-8.8) x (6.3-)6.6-8(-8.1) 
flm , 1.=7.5 f.llll. W=7.2 tJm, Q= l-1. 1, Q·= J {TYPE, f\5108,S), (6.2-)6.7- 8. 1 X 

(6.1-) 6.4-7.2 ~m , 1.=7.1 ~m. W=6.7 ~m. Q=U.9- 1.1 , Q'= 1 (1' 15109, S), 1hin­
to slightly thkk-wallcd, CD-t,IKI-. KOII-, with a sharp apicltlus and someti mes 
with a pointl.'d lateral germ pore (biapiculate:). 

Fi~ 1·7. SEM pkturt':S ofN5idiospores. l:ig. I. G/nlmlitiurn hkrnnl.: ( 1\o tiunt<l 21410). Figs Za·b. 
R.tulr~lorn)l(l!$ cotrjlwms (l l;~tlenberg20 1 0). l:ig. J. R. conjftwru {KOI:i r;~nta tl760). Hg. 4. R. rotiflrr~lrS 
(Spti rs SA 1·12). Fig. 5. Rm/rjlorn)'(n rKkii (~·pt). l: igs 6-d-b. R. midi (Ghobad-Nejhad 472). Figs 
7a -b. R. rickii(FI5109). 
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Fig.8.1l.adt,/om)'(d rid:ii( t~-pe.l: 1 5 1 08, S). 
a) Basidia at diffcrcnt 5tagcs of dc\'tlopmcnt. b) hyphidia. 

c) bolsidiosporcs. d) char.lclcrist ia~ llr col l;•pscd ba~idioSpol'\'· 

l:ig. 9. Rmlukml;yt'rt dd:ii, Ghobad-Nejhad -172. 
a) Section th rough basidiocarp. h) h<Hidia, c) h)']'!hidia, d) b.lsidiospores. 
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Ecology and distribution- R. rickii grows on cort icated or decort icated wood of 
both gymnosperms and angioi:pcrms and il' widely distributed but everywhere 
relati"cly rare. Bourdot & Gahdn (1928) mention it from France.· from Uuxu.~. 

Cll'nlillhi, Prunm and Callwm 4lnd Boidin "'' a!. (1988) add 1\rbu/M mrl!do, 
/\triplex lwlimus, florlerbia, M<rguo/i(r, PhiladcdJJims, Plrysocarpus opu/ifQ/ius 
and Smnbru:us uigm. Christ iansen ( 1960) reports it on Pirms in Ot'nmark, 
Gorj6n et ::~ 1 (2006) on Arbutus rmedo in Italy, Schult heis & 'lholl (2003) from 
Luxembourg, Cunningham ( 1963) on l'odocarpm totam (gymnosperm), 
and C.'oprosma grandifolia, Coriaria sarmentosa, llakea saligna, Nothofirgm 
fusca (angiosperms) from New Zealand; and from Aus tralia on A.:acia and 
f:uw i)1Jflls, and Malcn~on (1952) on fur riperus tlmrifem in ~·lorocco. In the 
United Kingdom it is known from different hardwoods as well as TtiXus (l.egon 
ct al. 2005), and according to Iljortstam & Ryvardcn (2007) R. rickii is known 
from Argentina, Brazil and Colombia as well. 

All three Iranian specimens were colk.::ted in r.1thcr tlry mixed de.::iduous 
forests in Arasbaran area, East Azerbaijan provin.::e in NW Iran, in forests 
dominated by Acer spp., G 1rpim1S IJetu/us, Comu.( mrl~, /,ouicem spp., and 
Qmm:us spp., at 1200- 1350 m above sea level. 'I he specimens were found 
on de.:ortkated, dead hut still hard, standing stumps of }1miperM w mnumis 
and on an atta.:hed root of ltu:u.~ baccaM. llcrbarium malerial of R. coujlueus 
should be restudied before the comp rehensi\'e dist ribution area and the habilat 
preferences of R. rifkii are dear. 

Additiona l notes 

'! he microstru..:t-ure of U. rickii (i-=IG 9) shows densely intrkate hyphae that 
arc \'er}' Jiillcult to discern, resembli ng the same structure seen in Plrlebiella. 
Even in outer appearance, U. ri.;kii (partic ularly when growing on decort icated 
coniferous wood like the Iranian specimens) greatly resembles AplumohliJidium 
pseudotsugae (Burt ) Boidin & Gilles (=Phlt!hielltr pseudotsugtle (Burt) K.ll. 
Larss.&lljortstam). 

Moreover, Boidin & Gilles (1989) mention \'Cry similar trails for 
Aplumo£•11sidium ai[ o.:mmrie11se (ManjOn & G. Moreno) Boidin & II. ~·Iiebel 

(=A arr. splmerospomm Boidin & Gilles} from Reunion- so similar that we 
first thought our specimens represented Plllebiella. Because microscopical 
similarities undoubtedly occu r, we also studied some species of Plrlebiel/11 s.l. 

'Jhe genus l'lr/ebielh' is characterized by pleural basidia and all the species 
arc without .:yslidia. Otherwise it is morphologically very variable, including 
spcdes with basidio:o:pores ranging from allantoid to globose, warted to 
smooth , and amyloid to inamyloid. ' therefore it is no t surprising that 
Plrlebit!lla ha<: been divided into several genera or subgenera. The concept of 
Oberwinkler's (1965) gen u.s Xenasm atella (separated into subg. Xena.mwtella 
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and subg. Amyloxwasmr1 Oberw.} is <~.pproximately the same as Pltfebid/(1, used 
by 1-ijortstam et a\. ( 1988). Jiilich ( 1979) ~par-.Jted the genus Aplumobmidiwn 
(or amyloid or inamyloid, smooth-spored species. Aphmwlmsidium was 
accepted by ijoidin & Gilles (1989) but divided in subg. Aplumobasidiwn (or 

non-amyloid ~pedes an d subg. Am}'loxel/tlS1tul for amyloid ones. Hjortstam & 
Lan>Son (1987) kept Phlebit?lla in a wide sense, dh•iding it into three subgenera, 
vi:.-~ subg. Aplumobasidiwn, subg. Amylw.:eml!>ma, and suhg. PltleiJiella with 
the same deli mitation of taxa as suggested by Boidin & Gilles ( 1989). Subg. 
Amyloxeuasma was later raised to ge ne ric level (lljortstam & R)• \•arden 2005). 
All the above cited classifications rescn>e Pldc:l>idl(i s. str. for species with soft, 
fi brillost· basidiocarps and ornamt·nted spores. 

As had Larsson d al. (2001), Bi nder et al. (2005) obsen •cd that Radulomyces 
and Plllebiella are nested toget her but questioned this grouping since "other 
than thei r cortkioid habit, there arc no obvious characters that suggest a 
dose relationship am ong Uadulomyces, 1'/deiJitdla . .. ': Lars.,.on later {2007) 
hypothesized a connect ion betwee n Aplw11o lm.~idium and Uadulomy(:e.~ 

based on their affinity to ptcrulac:eous fungi cult ivated by ants. ~·lorcovcr, as 
illust rated by Obcrwinklcr (1965: plate ll), young ha.<.:idia of R. coujlue 1 1 .~ can 
be pleu r-o~l and there are also a few hyphidia. Except for the :>mall and needle­
like ste rigmata, in neither R. amjfueus nor R. rifkii (fiGS 8-9) do fully grown 
basidia resemble those of Plllcbiellt•. Obcrwink lcr (1965) introduced the tcnn 
"podobasidia" for p l~ural basidia that take a clavate form \\'hen mature. 

Spore dimorphism - FIGS 1-7 illustrate th e occurrence of both smooth and 
non-smooth spores in a single :opccimcn in Glolmliciwn l•iemalt? {l .aurila) 
lljortstam (F IG I), Radulmnyces COIIjlllimS {FIGS 2--1) , and R. rh'kii (F1r.s 5-
7) . Su.:h spore di morphism might have arise n from different stagL-s of spore 
development. We also examined R(ldulomyo!s molaris (Chaillcl ex f r.) M.P. 
Christ. and sdcctcd specimens of smooth-spored Plllebielht s.l. species (sec 
specimens examined) . We could sec smooth and non-smooth spores in all of 
them using x2000 magnification in phase contrast microscope, or x iOOO light 
microscope with careful obser\'at ion. 

Not much can be said about the indicntion of the granulate spores in 
(; folmlicium ltiemtde (FKi 1). Corticiwn ltiemale l.aurila has been transferred 
to several genera including Aleurodi.(C/ fS J- SchrOI., ( £rocorticiwn llcnn. and 
Radu/omyces. I lowever, recent phyloge netic studies (l.ars:'Oon ct al. 2006, l.ars-"on 
2007) rc\·calthat G. ltiemtde nests neither in Radulom}'Cr!S nor Aleurodiscu~·. but 
falls rather in a subdadc ofthL· Rickemdlc1 clade within 1/ymenoclwt!lttle$. 

In the type material of R. rickii rclati\'dy manyspo rl.'S arc biapiculatc (sec fiG 
S). Wl.· do not know whether this is normal (not seen in the lr-<~nian material ) 
or only some kind of anomaly. Boidin d al. (2004) des.:ribed AplumobMidium 
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Fig. \0, Spore and OO~idium .si1."S of <ilalmlirimn lli.-rm•l.-. Rfl(lulum)\"t'$amflu.-,~c .md Rtulr.lom)Kd 

rirk.ii. Ead1 srmbol rtprt:Stnts a siuglt s110re (left) or basidi 111n (righl). SJlOfl.' .symbols: G. llinru•l.­
(• ). R. cnujlrtt'tl.c (4 ). R. rUkii (t\). n~sidiurn li)'tnbols: G. /,;,.,'",/, ( 1 ). R. rid:ii ( K), R. altlflllle.tu 

<•>· 

biapicult~lum Boidin & Gilles when they enco untered such spores in sp(cinwns 
(rom RCunion 

·n,c morphologkal links bdwccn Radulomyc,.:s and Aplumob(lsidium 
(P!Jir!bi.:lla ) can be found in spore ornanwntation, pleural basidia, at least when 
young, small sterigmata and intriatc hypha) structure. 

SrECI MEN.S EX.o\M INJ;D-1\myk.-..m•wu• griM"IIrun. Finland. Uusimu: Helsink~ 

JL'\:Orti.:ateJ !allen I~ or l'llfmltu tr.-mu/u or Stlii.tmpr.-u, OJ.\'. 1992 Saarenok:~a 00i92 
(H). 

Ai•/rwwbu.illium l•x-~uluhrt}\.U<'. Finland. Uusinua: T;unnU~ari , Gull6, Ede.sbad:a, poor 
PimdSy/1-e!-lri.<domin,aiWh<lg,t>nMU~ II rorliCllt {•d Pirms .. 27.1X.2001 l.::l.>liro~n t .l J8AA6& 
Saarenok~ (I I.K.),and Ko1irJnta 18880 & SaaNnok~ (I I): Uusimaa: lnkoo. on .;Qui fer 
Jimllcr, 25.\'. 1989 J.::Oi iranl.l 7321 (II ). Ru~'lia. SW!rdhwsk r~on. on cOJiioAttd Piua, 
N61'29': 1~9· .lll". alt . <190m, 12.\'111.2005 Kotiro~ nta 209 1'1 (I I). 

Glolmli.:irm• /Unrnlle. Finland. l:lell · ll ilme: Jlo~dasjoki , Vesijako S1rict X:u. Res .. Picta 
twig at I.Sm high, J).JX.2001 Kotiranta 113807 (H): Varsinais·Suomi: ·nm1misaari. 
"ICnho i.J , I.Okuddcn Na1. R~ .. dc-cor tkawd '1/u.j(l bro~nch , I I.X.2006 Kotiranta 21410 & 
S..an-noksa (1-1 ): Uusinu~: ' lil nuuiS<Iar i. GullO, Edrsbacka, do:ad l'krtt alr.r-s br.mdM:) <d 
1.8111 htight , 27.1X..2001 Kotir.Jnla U!S4 1 & Saarenoksa (I I). 

Rmfulont)K~ (O~tjltlt'IIS. Iran. Coltstan: Cokstan ~a lion. I Park. ra llt n log of Q tl ffl:toS, 

l6.J V. 8.V.I978 11ullcnlx'(J; 2010{GU). Russia. Svtnllovsk o>hl.. Haterinburg,lliol. Sta .. 
dead Pr1m10$ in thkkct , J6.1X. J994, Kotir.~nla 11760 (H). U.nllda. Ontario, Ottawa, 
Falowlieltl. A(c:r$acclmrurn, 5.X.I954 Speirs SA 142 (I I). 
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Radr,/omy<a molaris. England. Richmond, fallen lmmch ol Qtttrm< rolmr. I.UX.199l 
Ni~:n~~:l;i 5~99 (II). hom. Ell~t Awrh;iijau: \olf<~, MbS<in vi llilge, f<~ l lcn br.m .. ·h uf Mtr 
mnus~u/amtm, N31'1'86 ': 1046' 44' , alt. 820m, 29.1X.2006 Gh<~ad-1\~jhad 302 
und V~aighan 1'ill11g~ GhOOad·Ncjhad '10.1 (li , MGH ref. lwrb). Yugosllll"i<~. Zagrt-b. 
Zumlxro~tko.on Q:tttc:ruu,-,"is. 7.VII.I974 M. & S. Tor1il37-74 {H). 

Rtuf11Wmy<~ ricldi (5('r 1)1K'} and Austria. F<-klkirch. ad COI"ticc-m San1buci nigro~c-, 

No1•. 1897 1. Rick (FI~]()9 ir1 S),,md a!.l ramus l'runi st»•tOSao.-. (F15110 iu 5). lmn. Ea~t 
Azerbaijan: W Kaleibar, IS km from .'\sheqloo, Vaighan l'ill~. dead altachl'd root of 
Junipcrm mmmtmis. N3A'S2'40": 1: •16.49 '30' dl t. 1350m. 2.X.2006 <:hobati·Nt·jhad 
391 and 3'i17 & Soluabi (li , MGH ref. he-rb.): Kaleibar, 4 km from the road o f Khoda· 
afarin tn J<llfu , Kala le villagc,f\~' S<i'l2': E46'4S'Sr.al t. !200 m, d.-ad ~t allCiing Mmnp 

of 'litxr~$ 1HKCtiW,6.X.2006 Ghobar.l-~cjhad 472 & So>hr-.. bi (II, MGI I ref. herb). 
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Al.ls lr.K'I A new polypo r..-, l'cntirr jtrpo~rica, colkct~-J fro rn Iapan, i) d(-scribN 11nd 
illustra l~'<l . The rlC\oJ sp« i('S j;rt)l<.'$ ruostl}' 011 Cusrmr'-'fJJ.i> cu,JrN/trlrr, arld has imbrkato:­
h.asidiocarp.<.. MKroscopirnlly it h;u monomitkoonlt"Xtual h)•phac but d imitic tr.lnlil l 
hyphae. Its skdC'!al hypha.,. at(' "'X'akl~· dext rinoid, and its inner hYJihal v:alls b«Oll~ 
~Wollen in KO II. Its ba~id io)poro an: cll ip,.oid laJ'('ring lnl\'il rtl apiculu5. Cuhur;ll 
cluir.ICtcrs of the "l'ccitlS :.rc given according to tlw p~nt s tudy, ~m.J th is fungus 
r rubably Cil uSbabn:Jo.>"n rot. 

K~)' 0\"0n.IS P.>iypora<eae, lliXOilOill )'. wood-ro tt ing funJ# 

Introduction 

l'o#ia Fr. is a cosmopolitan genus .:: au.~ing a brown rot o n bot h angiosperms 
and grmnMperms, and around -10 specie:; have been found so far (Gilbertson 
& Ryvardcn 1987, Ryvarden & Gilbcrlson 199-1 , Ntitlcz & R)•vardcn 2001, 
Ocrnicc:hia 2005, Niemela 2005, Wei & Oai 2006, Rajchcnberg 2006). The 
genus is characterized by m ostly light coloured basidiocarps with damped 
generative hyphae; its hypha! structure is mostly monomitic, but some species 
have skdet01ls in lr.tma; its basidiosporcs arc hyaline, thin· walled, negative in 
both Melzer's reagent and Cotton llluc. Postia is si m ilar to 'l'yromycts P. Karst., 
which, however, causes a white rot. 

A huge basidio.:arp growing on living Cm•tnuop.,is cuspidt1ta ('oat .:hestnul') 
trees was found in .::ent ral japan during November of 2006. ;\-lkros.:opk and 
cultural studi es showed it to represent an unnamed species of Po.{ria. Several 
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speci mens of the same fungus had been pre"io uslycollected on the oat chestnut 
from ot her parts of Japan; we describe them here as a new species. Specimens 
are deposited at the herbarium of Forestry and Forest Produ.::ts Re:;earch 
Institute, Japan (TF.M), and the herbarium of the Inst itute of Applied Eco logy, 
the Chinese AcadcmyofS..:ienccs( IFP). In the text the followi ng abbreviations 
arc used: IKI = Melze r's reagent, KOI I = 5% potassium hrdroxide. CH =Cotton 
Ul uc, CU- = acyanophilous, I Kl- = both inamyloid and indextrin oid. L = 
mean spore length (arithmetical average of all spores), W = m ean spore width 
(arith metical a\'erage of all spon-s). Q = extreme values of the length/width 
ratios among the stud. ic:d specimc:ns, and n = the: numbc:r of sporc:s mc:asurc:d 
from J;l.ivcn number of specimens. Sc:..:t ions were studied at maJ;l.nifications up to 
x iOOO using a Nikon Eclipse 1::600 microscope and phase contrast illumination. 
Drawings were made h'ith the aid of a drawing tube. Spcdal color terms follow 
Rayner (1970) and Petersen ( !996). 

Cultural characters of the new spL'ci(.;o; WL'n' studied on PDA plates at lS "C 
and described according to Nobk:o; (1965). Extracellular oxidase reactions 
were tested with ! ·naph thol ethanol solution and tyrosine ethanol suspent ion 
according to Kllllrik ( 1965). 

Descriptions 

Postia japouica Y.C. Dai & 'J: l latt. , sp. nov. 
Ml'COIIA:-.'1\. MB 51 109.5 

Fig.1 

C.arpophorum amwwn. pilt:atwn. imbricllJum;faciu pcll'!)flml cretrn:a; pclri rotwuli. 1 J 
/1<:1 mm. Sj)lrmu ltyf•lullmn rmNf<»niticwn wnlr.xli. tfimilk ltmrwr, l1ypluw l)<'llt'ftdmi~ 
jibulaM<', l•ypluu: rnu/Gtli .J 91<m ;., dinm. Spom< d/ipSili<I<'>U, IKI • C:IJ , ·H 5.5 lC 

3 3.S jlm. 

Type la l~;~n. IOOruki l'n:f .. Kasama, Sal;hiro ron:)l t'.nk. on base: oC tivi11g lr«' oC 
C..;ttmof•sis cuspitlllltl, 2S-'a.2006 o,; SO.J6 ...+ Hnl/ori (hok>ty]Jt in IFP. isotn)('$ in 
TH.1. H). 

EtymokJ;:r- /tiJIOificiiS (LatirJ) , n:fc:rritl)t to /ajlall, tht: ;;ountry uf ori~~:in. 

Fruirlmdy. - Basidioc::arps annual, imbricate, always forming d ustL' r, neshy­
corky when fresh, becoming hard corky upon drying. Pileus semi circu lar to 
flabcllifo rm. projecting up to 5 em, 8 em wid(.• and 1.3 em th ick, thinning out 
toward margin. Pilcal surface pale grayish crearn to pale ochrJ.ccous . .:olour 
almost unchanged when dry, indistincti)'Concent rica ii )'1.0natc, vclulinate \.,.hen 
juvcmile, becoming ro ugh wi th age, radially wri nkled upon drying; margi n 
acute, wa\'y, becoming b lacki~h upon drying. Pore surfaee white IO .:rea m, often 
with droplets of amber li<luid, becoming grayish cream when bruised or dry; 
pores mostly round, SQmelimes irregular, 2- 3 per mm; dissepiment:; thin, entire 
lo lacerate. Context white to cream, hard corky upon drying, up lo O.S em th i.:k 
at base. Tubes concolorous with pore surface, cor l...l', u p lo 0.8 em long. 
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rig. I. Minmoopk }tructur~ of /'ostk1 j 11punim (Jr,nm from the huk>type). a: BasiJioSJIOres. 
- b: Basidia and bilsidiok.s. - c: Hr phac- from tnuna in CB. -d: 11rphac from tra rna in KOH. 

c: II ~'Jl lwtc from oontrxt in CU. f: llyphac from cootcxt in KOII. 

llyplud slmcturt!. - llyphal system dimHic; generat ive hyphae bearing damp 
connections; skeletal hyphae present in the lr.tma only, thkk· walled, weakly 
dcxtrinuid, CB- ; itmcr wall of all hyphae becoming swollen in KOH. 

Umtext. - Generative hyphae hya line, thick·walled with a wide lumen, 
oc.:a.;ionally branched, more or lc:oo~ regularly arranged, ~omc .::ollapscd, 3-9 
1-1mindiam. 
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Tubt'S. -Gm er-.ati\·e hyphae hyaline, thin- to thick-walled with a wide lumen, 
oc..:<Jsional1y branched, subparallel along the tubes, 3-5 !Jill in di am; skeleta l 
hyphae thick-walled wit h a wide lumen, softening in KOH, oc..:asionally 
br.u1..:hcd, subpara llel along the tubes, some collapsed, 2- 5 j.tlll in diam. 
Gloeoplerous hyphae occasionall y present, almost same thickness as skcletal s. 
Cyst idia and cystidiolcs abse nt.13asidia davoue, wit h four sterigmata and a basa l 
damp connec tion, 22-25 x S-6 J.un: ba.-.idiolcs in shape similar to basidia, hut 
slightly smaller. 

Spores. -Basidiospores dlipsoid tapering toward apk ulus, h)tal inc, thin­
walled, smooth, usuallr bearing a big guttule, IIU- , CB-, (4.1-)4.5-5.5(-6) x 
(2.8- )3- 3.5(-1) !Jill, L "" 5.06 1Jm, W "" 3.11 1Jm, Q "" 1.58- 1.65 (n :: IS0/5). 

1\lltlitWtu•l >Jt«lm .. /IS (JNlmtypn) .-.•·arrrmrtl. - J ~ pan . Kyoto f'rcf.. Kiyomiztl, lh•ing 
tree of CA!t~nop.<i$ a<.•pilltlla, 29.X t. l998 Hattori (TFM F- 19255, IFP): 2 1.XI.I999 
Uattori (TFM F- 1 93•1 ~. IFf'); Z9.X.2000 Hauori (fFM F- 19671, JFP).1'\an1 Pref. , Mt. 
t.:a~ug.ay;~ nla . lhing tree of Cmt<l!Wp$i$ Cl•.•pidmu, 2S.XI.2002 Marurama (T I:M F-
20·'1<1 J., IFP) . 

Culrural clwmclers. - Growth moderate in speed, plates covered in 2-3 
weeks. AdV".mcing zone even, appressed, some mycdia submerged in the -.agar, 
white. Mat white, aeria l mycelium woolly. Re,·crse unclwngcd. Odour none. 
Hymenophore development not seen \\'ithin 6 weeks. Generative hyphae 
from aerial my..:elium and submerged myceli um thi n- to slight ly thick-walled. 
moderately branched, hyaline, 2.5-8 !Jffi in diam., bearing damp conncaions, 
oc..:asionally swelled at the tip. Chlamydosporcs scaltcred, 11- 20 x 7- 12 ~m. 

Ext ro1.::ellular pe roxidase activities: \-naphthol, - ; tyrosine, -. So the spedt.-s 
most probably causes a brown rot. 

Species code.- I. 3. (7.) 26. 34. 36. 38.42-43.54. (Nobles 1965). 

Cultures examir~ed. - WD-2338, i:«olated from ti:«:«ue of the basidiocarp of the 
holotypc; WD-2103, i:«olated from tissue of the basidiocarp ofTFM F- 1931$ 
(stored in 1\'IAFF-Gcnebank and .;ulturc bank of FF PR J). 

')he new spc..:ies is charac teri1.ed by imbricate basidio..:arps, tough context, 
monornil ic contextual hyphae, dimil ic tramal h)•phac, dext rinoid skcletals, 
and elli psoid basidiospores tapering IO\\'ard apiculus. In addition, the inner 
walls of h)'phae be;,:ome swollen in KO II, :md it gm\"S most I)' on living tree of 
CtL~ttmopsis cuspidllfa. Postia japouictl resembles 1}'romyces and Climm:ocystis 
Kotl. & Pou1..ar, too, hut the latter two gencm cause a white rot. Cult uml .study 
shows the new species most probably caust.>s a brown rot, so it is a typical species 
in Poslia. Ryw1rdcuia Rajchcnb. also causes a brown rot but difrers from Postia 
in producing th ick-walled basidiosporcs. 
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PoMia japouka resembles Tyromyces galaL·timts ( llcrk.) J. !.owe in producing 
imbricate basidiocarp:-:. The Iauer occuno in japan and Ch ina and ha..;: a similar 
ecology as f>osria }apouica. l lowcver, Tyromyces galactimts has both smaller 
por~s (5-7 per mm) and basidiospores (3.2-3.8 X 2.7-3 tJ.m); its hypha! 
structuri: is consistently monomitic, and its hyphae arc negatio,.·e in Melzer's 
reagent and KOH. 

Clima,:QCyr.tis borealis (Fr.) Ko tl. & Pouznr hns imbri.:ate basid iocarps, and its 
hypha! structure and basidiospores also resemble those in l'ostiajapmtica. But 
C. borealis has larger pores (1 - l per mm), pl enty of thick-walled and amyloid 
cystidia, and il mosll)• grows on coniferous trees in boreal forests. 

Rywmle11ia cretacea (Uo)•d) Rajchenb. shares a similar consistency and hypha! 
structure with f>osth1 jltJXmim, but R crdiiCc!ll produ..:es a solitary basidiocarp 
with largcr(6-7.5 x 4.5- 6 1-lm; Rajchcnbcrg 1994) thick-walled basidiosporcs. In 
addition, it was found on Notlwfagus cmmiuglmmii from Tasmania, Austm lia. 

Uymrdeuia cmnpyla (Bcrk.) llaj.:hcnb. is simil:lr to Jlostia japouim by sharing 
imbricate basidiocarps and ell ipsoid hasidiospo rcs. but the former ha.~ a 
fer rugi nous upper surfa.:c and sdetilicd basidiolcs, and its hasidiospores thick­
walled and bigger (5-7 x -1 -5 !!Ill; Rajchcnbcrg 1994). 

Postia ptmclttltl Rajchcnb. S: P.K. Buchanan, dcllcribcd from South America and 
Auslr.tlia (Rajchcnbcrg & Buchanan 1996), and shares imbricat.: basidiucarps 
and ellipsoid basidiospores with P. japouim. However, P. punclal(l has resinous 
spots on its pilcal surface and resi nous seams in the context'; in addition, it has 
a consistently monomitic hypha! structure. and its basidiospores (5- 6.5 x 3- 3.5 
l!rn; Rajchcnbcrg & Buchanan 1996) arc longer than in I~ japo11ia 1. 

Other Jp«Jm.t:tU <'Xmn;,rtA. - ClimamG)':Sti$ hnr.--ali.<. China. Jil in Prov., •\nhr County. 
Chanj.tbaishan Natu re R~rvt'. 5tump ol Pim~J, 19.1X.2002 t)IU JSJJ (/H'). Sw«len. 
Uppl•nd Proo.•. , Vingc. Fiby urskog, stuntp of Pius, z..-..XJ.l99-1 D-ai 1920 6 Ninndii 
(ll:l'). Tymmyc.:$ ~:nl&:timo$. Chin11. li111~Str Prov .. N.mjing, Zi j in~hun Po~rk. stump or 
Jlinu~. 3.VI.2005 V;U6575 665SO(II·!l). 
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Absrrad - Fusmmm lr.ym:Jru<'trk was i5olat('(i from rk e seeds coll ('(ttd in ! =uqu~n Cil}'• 
Gui;.:ho•• PI'O\•inc(•,Chim. 'lhr rt·ctii'CtL·d iwlat~-s produccnrminc rignk'nl\ m J.'DA. 
micru<onidia on polyphialidd in tht- acri~l myctlia in a oontinuou~ rang..: <Jf ~hapt and 
~ i ·tc. ChLrmydOS]X'f~ W\'rc not of>M.n·ed. ITS ribosom~l DNA :md parliltl l) -tuhul in 
~nc n-quo:nces a!"\: ~..-..mshtcut with the murphnlogirul idcntiflc-.J tiou. 'I his i,- the litl>l 
n.xordofthiss tw:'CitsfromChina. 

Kt')' words - Ory:::l• )fllivt~, phylogt>ny, lll.'l;OOomy, lrichoth«:t'IK'S 

Introduction 

The possible contamination of grain and feed by mycotoxins produced by 
Fusarium species necessitates the correct identification of these fungi. During 
2005-2006 we investigated and identified I=usllrium spcci(·s un cereals in 
China. Included among these isolates was one str.ain that produced few­
septate a.:rial conidia resembling E sporolricllioidt!S and J~ chlamyduSfJorwn in 
morphology. '!his strain was identified as 1~ kyuslmtms~ based on the shape 
of the microconidia produced by pol)•phialidcs in the aerial mycelia and the 
absence of chlamydospores. 'I his record is the first of E kyuslmrmse in China as 
\\'Cll a." the first report of the species outside Japan. 

Materials and methods 

Morphological identification 

Rice seeds collected in Gu izhuu province, China wen: surface sterilized in 3- 5 
% NaOCI for 3- 5 min, then placed on I'SA (potato sucrose agar) plates and 
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incubated at 25 "C fo r 1 days as d~scribed by Ndson ~~ al. (1983). Fusmium 

colonic~ were subcultu red on SNA (syntht:tischer niih.rstoffarmcr agar, Leslie & 
Summerell2006) und a single-spore isolate '""s grown on PSA in the durk ut 25 
°C for the description of growt h rate and colony ch<~t<lcters. Cultu res on SNA 
were incubated under a 12 hr lighl period of black lightllluorcsccnt light at 
25/20 "C (day/ night ) 10 stimulate I he production of sporodochia (Booth 1971 , 
Nelson cl a!. 1983), and for the production of chlamydosporcs on SA (soi l agar) 
at 25 "C (K lo11. ct al. 1988, I.cslic & Summcrcl\2006). 

Molecular identification 

DNA e.~traction, PCR amplification and nucleotide sequencing: Mycelium 
was grown in GYM (glucose yeast medium) and DNA was extracted by using the 
modified method ofCenis (1992) and l.u et 31. (2001) 3nd stored and prepared 
as de~cribed by l,u el al. (2004). I)CR amplification and sequencing of the ITS 
region we re performed by using primers ITS! and ITS4 (White et al. 1990). 
The 13-tubulin gene was amplified and sequenced by using prime~ T l and 1'22 
(0' Donnell & Cigdni k 1997). 1l1e PCR for bol h primer se ls was perfonned 
as described by Geiser cl al. (2001, 2005). 'lite sequence reactions employed 
an Applied Biosystems Vrism BigDyc terminator v3. 1 kit, were ana lyzed on 
an Applied ABI PIUS~·I 3730 DNA Sequencer (Sangon, Shanghai, Ch ina), 
and edited with DNAStar. '!he 505 bp ITS and 1251 bp ~-tubulin sequen ces 
have been deposi led in GcnUan k under the a.::ces:::ion numbers El'187532 and 
EF487533. 

DNA sequences and phylogenetic analysis: Similar ITS sequences of related 
Fusarium species wen.' downloaded from GenBank following a BLAST search. 
The accession numbers of the similar ~- tubulin Sl'<jUcnces and scwral ITS 
sequCJlCt'S ,.,ere chosen 3ccording to Yli-Niattila et 31. {2001), and these sequl'nces 
were obtained from GenBank as well. 'lhe sequences were automatically 
aligned with rd3ted data from GenBank by using Clustal X (1.81). Sequence 
alignments were adjusted 3nd analyzed with M EGA3. 1. Phylogenetic analyses 
of the sequences were performed using Neighbor-Joining with 1000 boolstrap 
replications (64238 random seed). f. lll'entlt.'c!lfm (ITS sequence acce!1.., ion 
numbers AF009186 and /\¥618233, ~- tubulin sequences access ion numbers 
Af40S147 and AF405454) wen: used as the outsroup. 

Results 

Fusarium kyusii iiCIISC O' Donnell & '1: Aoki. Mycoscience 39: ~. 1998. 
(l:igs.t -2) 

Morphological char3clcristics - On PSA colonies growing very fa.;: t, reachi ng 
70 (65-73) mm diam after 4 dars in the dark at 25 oc. Aerial mycelium 
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l!ig. I. MOfphulugioal dl:.lr.Jcto:~ uf Flr$lrrimn kyuslut<llk 
,\ IJ: Conidiophores rhotor.r .. ph«l in 5ilu. bar - 30 1rn1. 

C 1:: Conidiophort!.'i 11nd coniJ iO).,~IIOUS co:ll ~ with conidi;r , bar • 10 Jlnl. 

lloccose, initially whit~- t o- ros~. then becoming carmin~ or red. Pigtnl!ntation 
in r<:verse was reddish-brown or blood-color. Mkroconidia in the aeri 3l 
mycelia produced by polyphi3lidcs giving the colon)' a powdery appc3ron.:c. 
Sporodochia on SNA orange. Monophi:llides and polyphialides produ.:cd on 
irregularlyor vc rtkillatclybranchcdconidiophorcs on developing aerial mycelia; 
polyphialidcsabundanl. Conidiophores were dense\)' branched. Conidiogcnous 
cell s predominantly pol)'Phialides with 2-7 loci (e,•en more), producing only 
single conidia from each locus (i.e. polyblastic). Conidiogt>nous cells on 
sporodod1i a monophialides. Macroconidia on sporodochia fa lcate, apical 
cells curved and acu te, with disti nct or indist inct basal foo t cells. Sporodod 1ial 
macroconidia 3- 5-seplnte, 3-septate: 25- 10 x 3.3- 5 ~m; 1-scptate: 35- 15 x 
3.5- 1.8 ~m; 5-!>Cpl'3tc: 35- 17 x 3.8- S ~m. Aerial conidia abundant, straight 
or !'l ightly curved, variable in shapes and sizes, clavate, often in a conti nuous 
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Fig. 2. Conidia of Fu.w~izmt lr.ytiJimc•~~ 

A: Al'rial .::orJiJ ia. bar - ZO~zn.IJ 1: A~rilll .:o niJia, bol r - 5 1'111. 
J- K: Spamdodli:ol\ macroconidia. bat 20 pnz. 

range of :!'izc and shape wit h acute ;;~pical cells and apedkellate b;;~sal cells, but 
never globose or pyriform, 0- 3·septatc, O·septatc: 7.5- 12 x 2.5- 1.5 ~m (av. 9 
x 3.5 ..-m); \.septate: 8-17.5 x 3-1.8 ..-m (av. 11 x 1.1 flm); 2·se ptatc: 12.5-20 x 
3.5-5 ~m (av. 15.7 x'\.2 fln1 ); 3·septate: 15-22.5 x 3.5-5 fJffi (a\'. 18.2 x 1.1 J.lm). 
Chlam)•dosporcs absent. 

Specimen exomined: isoku.-d frmn Ory:;; sati•·;; I~ t«tl. Hzqmw City, Gtti:lu.)ll. C:lth111. 
18EOOOOOZ. 1/ze /Nit•;; ntlltlfr' is tleiMil~tl iu C8S (C:IJS 111807) mullnstilllle Qj8io­
Rdnur«s mul l:.wirom"""'· I)LI/imt Nalin11alilio:1 l111iw:rs:il){ /M /Um City, Cit inn. 

Phylogenetic anal)•sis: The ITS (ca 410 bp} and partial ~· tubulin sequences (ca 
210 bp) were w:ed (Qr phylogenetic anai)'Sei!. Neighbor· Joining anal)•Sis of the 
ITS sequences (seed "' 64238) was performed with MEGA3. I. 1l1e Neighbor· 
Joining tree places st rain LBE000002 ami five previously l.!escrihed Japa nese 
st rains (NRRL 3509, NRRL 6190, NRIU. 6191, NRIU. 25318, and BBA 708 12) 
of F. kyuslmem e in a single monophylctk dade wit h 100% bootstrap va lue 
support. A Neighbor-Joining analysi$ of the ;:a 210 bp P·tubulin sequence also 
resolved a monophyletic dade wit h 98% bootst rap support. ' I he alignment 
shows th at there is on! )' one base different between the ~· tubulin :o;equcnccs of 
Chinese strain IBEOU0002 and two Japanese strains, tl i3A708 12 and BllA70813 
(Gcnllank acccs:..,ion numbers .i\F4011 81 and AF4011 82). 
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Hx. J . Majori t)' rule .strict c:onscn:-us Neighbor-JoininK bootstr.sppcd tree for ITS scqueuccs. 
Boobtr~p ' "".hws > ~ indiOi ti.'d abv.-e tht.' 1HJde) (1000 ri.'pli•-.. 14~. s~ - 6-I ~JS). FSU85S•H , 
FSUlJ554S. FSUlJ5546. FSUlJSS47 and .o\ F4 1497 1 repre.srnt Japanc$C stn inJ of F. k_y,.Jinreu, ... 
EJ 4875)2 was i~of;~t~-J from Chin ... /~ awna.-t·um k quern:eJ AY6HJ~JJ and AI'009186 form tht' 
outgroup. 

Discussion 

This is th e lirst report of /~ kyu.(llll<!ll:le in China. Aoki & O'Donnell ( 1998) 
originallydcscrihcd F. kyuslmense with Japanese strains prc\>iously misidentified 
as F. uiw1/e, F. triciuctmn and F. lifJOrotricllioide..:. This species is unique in lhat it 
produces polyphialides and dry heads of conidia in the aerial mycelia. 

Initially, I: kyu$luumse can e-.asily be confused with I·: S/10rotrichioides 
(Ge rlach & Nirenberg 1982} for the colon}' morphology and the production 
of po lrphialidcs with fusoid mi.: ro.::onidia, but F. kyu.~lmeme is distingui shed 
from E spomtricllioid~ b}' th e absence of napiform mi.::roconidia and 
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EF487533 

FSU85579 

FSU85580 
F. kyuslwense 

AF404226 

100 AF404228 
L_ ___ --j AF404225 

99 

AF404227 

I F. sporotrlchioides 

AF404179 1 
AF404175 F. /sngsethioe 

AF404177 

L_ ___________ ~ F. svensceum 100 AF405447 I 
,______.. 

0.02 

AF405454 

J:ig. •1. Majoritr ru lrstrict conwnsus Ncighbor-Joiniug bootstrapped ln't' (or p;trtialll-tubulin 
.K>quences. 1he ChinL~i' ~ tro~in lllE000002 of 1-: kywlu~u5e (' 1!~487533) d u_\t(.·n with Jaf"''ncse 
strains (GenBank acc<'SSion• FSUSS579. " FSUSSS&I. • FSUSSSS I. • AF<I011SI . and • AF<IO<IUI2. 
1000 «'plie<~tetO, seed 64238). F. n~..:tult".._.,,, k"<JU(."fKCS Af405447 ~nd t\F40S45•1 (orm the 

uulp;IQUp. 

chlamydosporcs. F. kym:lweuse is differentiated from E clrlamydosporwn 
(\Vollenwebe r & Reinking 1935) by the abserKc of chlamydosporcs and the 
production of conidia of continuous sil.es and shapes with 0-3 septate. E 
kyu#rmmse is similar to F. c~rtlm.11>porioides (Wollenweber & Reinking 1935) in 
the production of conidia of continuous shapes anJ sil.es and the absence of 
chlamydosporcs. But a.:<:ording 10 Nelson cl al. (1983), there arc no obvious 
pol)•phialidcs produced by F. artlrrosporioides. And the slender ma..:roconidia 
pmdu.:cd by F. (lrflrrosporinide.< arc dis:t"in.:tivc from those of 1-: kyMimeuse. 

'lhc DNA scqucn.:c analysi$ clcarl)' separates E kymlmense from 1~: 

sporotricllit,ides and /~ clllamydosporum. Although F. kyuslmemc and F. fJOile 
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arc d oscl)' related phylogcnctkall)' (Yii-,\o!:lu ila ct al. 2001\, Knut ~cn ct al. 2001), 

morphological charo<~ ctcrs alone ~ufllcc to di s t ingui~h thc~c ~pede,;. 

F. kyusl111ense was: reported to be able to produce trichotheccnes: and to be closely 
associated with cereal grains (:\oki &: O'Donnclll998). Since its description in 
1998, F. kyuslwet!Si! has not been widcl}' reported and it was thought that its 
d istribut ion might be restricted to Japan. O ur identi fi cation of this fungus from 
outside of Japan suggests that/·: kyuslmem e may exist elsewhere and that it mar 
rn:cur on a broad range of cerea l ~ at least throughout East Asia. 
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Foliose genera of Physdaceae (lichenized Ascomycota) 

of South Korea 

X1N 1.1 Wm '·' S: }A.£ SEOUN lluR'' 

'j$lmr/@.•1mrlum.ltc.kr 

1Kq l.lllumllory (IJSys tamJtic Mycology 6 l.iclio:rwlvgy 
lnstitulo: of Mirrobiclogy. Clt incso: Ar.mh·my ofScit•nct.'$ 

lkij ing 10010/, Chi11c1 

~Kort'm l.ich:r1 R.:s~'ttrdt lmtilu/o:, Stmd ron Natiorwl University 
Stmcllon 5•10-7<11, Koua 

t\bstracl "I hi~ i_~ the fir.; I compn;,ht'nsi\•c rqxwt of lo li&'IC r,ell!'r<l of Plt~inct'll<' ln>m 

Korea. Oftht approximatrly 25-0 s~cin)fn S ofrht'St" liclwnHkpO$ite<l in f.:oLRI. Kor<'a , 
examined ll"KJJl>hOI<)g.k.a lly, 26 ~red~ in 5 gc•"'r.l wrre idcntiliOO. ' l h~ specie.~ a"' new 
to Ko rt>a: 11haroJ•h)'K'a lmpitlroltl, l'y;..·irte cmi.~IIW$, 3nd /'y;..iw: mJ~<.-kuulii. A kcy to all 
)pt~iC$ in Sot1th Ko r('a i~ follm~d ~· brief diag~~ or d l':)(:f irtilliiS 11f vii ~pt'<=ic.' 110\V 

rtKonlt'tlfor tho: o.lun try. 

K\:r wuNs chcmi~try. nord, morphology. llt:W n:oord, taxonomy 

Introduction 

Foliose genera of PIIJ$cillceae arc represented by flhys .. :itl (s. lat.) and l'yxiue. 
Alt hough the co ncept of Pyxi11e has remained somewhat stable sin.;c th e 
original description b)• Fries (1825), that o f PhyJda s. lat. has been variouslr 
treated b)' diiTe rcnt lichcnologi:Hs. Uccau.-;c Poclt's (1965) dassilication o f the 
flhyscit1ceae has been regarded as the most stable in recent )'Cars, we follO\v 
his taxonomic system in accepting the genera Phf$cia, Pyxill e. (Fries 1825), 
llyJ,~rJJityscia {r\IIUII-:r 1894), Diri11aria (Clementi 1909), Physco11ia (Poeltl965), 
atH.l Pllaeopltyscia (ivlobng 1977) within the family. ES$lingcr (1986) sugg.cstcd 
transferring P/l(lcopltysci•• species with pa le white lower surfaces to a new genus 
(Jlhysciclla). A."' mostlichenologist s still do not accept the new genus, we do not 
recogni7.c Jlltysciellrt in this paper. 

Previously o nly a li mited number of foliose genera of Physdaceae have been 
reported for South Korea (Park 1990, Moon 1999, Kashhv-4dini et al. 2002, 
I Jur et al. 2005), most in flora works. The current report on foli ose lichens in 



12S ... Wei &tlur 

Pllysdace(re is a result of the taxonomic study of approximately 250 spco:imcns 
collected in South Korea from 2003 to 2006. All specimens are now deposited 
in Korean Lichen Research Institute (KoLRI). 

Key to foliose species (Physiaceae) 

l. Upper cortex K+ yellow. almnorin prese nt . 

J. Uppcr cmtex K· , a\rJ.norin ab~nl . 10 

2. Apothccia suh-lccanorine type, alg<~e ;1hscnt in cxciple when m;1turc ............ 3 

:!. Apoth~o-cia lcc:ano rine type. algae prc:sc:nt in c:xciplc ............. . . . . ......... 7 

3. Sorcdia and isidia <~bsen t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... Py.-·i11climbulatu 

3. Soredia or isidia prc.~nt . . ... .. .......... ... . 4 

;(_ Sorcdia present . . .. ..... 5 
•l. lsidiaprescnt .. .. ....... .. ........ . . .. ....... ..... ...... 6 

5. Sorcdia !aminal, hemispherical .................. , ..... .. .. P;yxi11aopdn11dii 

5. SMcdia marginal, capitate ...................... . , .......... Pyxiru: sorcdiala 

6. lsidia comlloid; medulla Nhite to pale r cllow ......... Py.\·it~c consocicms 

6. lsidia granular to fingerlike; medulla rcltow ..... .. Pyxine endochrysi11a 

7. Rhizines absent .... ... ... .... ...... , ..... .. Dirimrritl nppfmrnttr 

i . Rhizincs p resent .. ..... .. .. . ....... ... .... .. ... , ..... .. ..... . .. .. ... .... 8 

8. Sorcd ia absent 

8.Sorcdia prcscnt . 

....• ... •.. Plryscitl$lcffmis 

. .. 
9. Sor.1lia most lamina\, some marginal ........ . .................. Physcitr mesitr 

9. Soralia marginal . .. .• Plrysciaorinrtnlis 

10. 1\ scosporc:s Pl1ysctmit1 type, with unifo rm cdl wall . .. ..... I I 

10. Aso:osporcs Pl•yscid or P11chyspomri11 type, with non-un iform cdl v.•all 

II . SorJ.lia marginal and latcr-al,lincar .............. . ......... . Pltysa.mitl deterStr 

II. bidia marginal and !aminal. graoular . , .. 

12. l.owcr !(urface very pale browo111 almoSI white . 

12. Lower surface d;1rk h ruwn Ill black . 

.. Pl1ysconiflgrmnosn 

.. ..... 13 

. • . ..... .. 14 

13. Sorcdia, isidia. and lobule!' ab!oent .............. . ...... Plu1copl•yscin de11igrata 

13. S!malittlaminal, c: ralcr-shapcd .. .. ..... ... ...•.... .. Plwi.'Oplr)t$cia mdancltm 

1•1. Rhi;,. inc~ squ:1rro!oely hraoched . 

l •l. Rhit.inc~si mplc .. 

15. Medulla'\'hito:. 
15. Mo:duUa orJ.ngc ro:d ... ....... ..... .. .... , 

16. Sorcdia, isidin, and lobule$ ab~nt 

16. Sorcdia, isidia or lobules pro:scnt 

17.Corticalhair$ mnrginal .. .. ... ..... ..... .• 

17. Corl ical hairs absent 

. . .. Pl1neoplryscia squarrosn 

. .. •..•. ... •. ....•.•... •.. 15 

. 16 
....•.. 24 

..... .. .... ......... ... 17 

..... .. .... .......... .. 18 

. .... . Phncoplry$cia ltirtclln 

..... PhneopJ,yscia ltirtuoM 
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Plate I. New n....::urili to ~JUth KOfea. a. Plu~)/•llyKW lli.spMu!J, {l lur 030161), ~ ltVWing the near 
teml inal capi tate s<>ralia. h. Py.\"illl:f'.OII.wt:imiJ (l lur0409J5), .shO\•'ing the cora lloid isidia. c. Py.~·it~<: 

W[lt!lumlii (llur 050563), ) !lOwing the Limin;~l lk!nlisphcric-o~ l wralia :and granul ;~r wr .. .Ji:a. 
a, b, c: Ka lebar - 1111111. 

IS. Soredia or isidia pr('scnt ''' .. .. 19 
IS. LobuleS pn:knt .. , .. D 
19. Sortdia prcscnl . . . . 20 

19. Jsiclia lamina! ;~nd marginal. granu lar, black . . . Plmcoplt)'K in scinstra 

20. Soralia l'Uhlerminal. spherical to capitate .. , . Plmcopltyscia llispidultt 

20. Soralia marginal or submarginal ... ..... ... .. .. . • . .. ....... . .. .. ...... .. :!I 

2 1. Sol'alia submarginal .................................. Pl1acop11yscitdimbatt1 

2 1. So1'alia marginal .. .. .. . . ... .... .. ..... ... . ... .... .. . . ... . . .. . .. ...... . . --

22. Sorcdia granular. nc,·er spread ing to upper surface ....... Plmcopl1yscia adiastola 

22. Son;•dia granular. spreading to upper surface. mixed with lobules 

23. J.obulcHrcxt; zeori n present .. , . 

23. Lobules procumbent; zeorin abJ;Cn 

2<1. Ascosporcs on lr Pat:hyspomrialypc 

.. . Plmcophysdn cxomatula 

. Plmcopl1yscitt imbricalfl 

. . Plmeopl1yscin trichopl•ortt 

..... . Plmeopl1yscin cndocorci11odes 

2<1. Ascosporcs P/1~cit1 and Pruhysporarifl type ............................... 25 

25. White h;~irs present on cxciplc Plmcopl•yscitl crytllrocardit1 

25. Alack rhi1.incs. present at the base of exciple ... . ..... . PJwcopllyscia pyrrllopl10m 
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Dirirrariu upplmwtll (FCc) D.U. Awasthi, in Awasthi & Agarwal, 
J. lndi :m not. Soc:. 49: 135, 1970 

Remarks: D. applmulta is characterized by the sphcriaa llo .:a pilate soralia that 
grow on the lobe ri dges. It resembles 1). picUI (Sw.) Schaer. ex Clem., which 
differs in having small, dot·shapcd !aminal soralia. 

Sri«tcd S JJ«imcns e~mined:M t . / anghetnlgChe<ulgv:a n::-.l3•1 ' 32'39.8~E 1 26'S6'5ol.5': 

o n Pirrm, l hr r 050536, 7 <kL 2005. /~judo: N3J ' 27' \ S.•I": 1! 126' 33'<11 .1": :.h. 370 m, on 
bark. tlur IHOOS I, 0-IOlSS>I, 29 Aug. lt»l. Bokildo: KJ-I ' ~fS.9": E126'30'2J.S": a h. S m, on 
rock, l lur 0 •1 1637. 30 Dl't:, 2004. Bveon Sanbando. N~o~: N3S'J6'50.3~ E l 26"35'2:2.6": 
ah. 20{6) m,on Nrk, Hur IHOI6.t· l. I) Mar. 2004. Mt. Chiri:on .... '00d.liur03002.8, 
22: May 2003. Mt. Donryun: on hark. l lur 030 t07, 4 Apr. 2003. MI. Jog.le: l'\34'59'27.9": 
E 1 27'20' 1.3': ah.23S nr ,()f1 00rk. llur0.100 1 3. 3 ll<~rr.200l. 

Plu1copl1ysci(l mlit~sto/ll (Essl.) Essl ., My,otaxon . 7 (2): 293, 1978 

Remarks: P. udhL~tola is chara.: tcrized b)' marginal, g ranular sorcdia thal never 
extend to the upper sur face. It is si mi lar Lo P. orbicularis (Neck.) Moberg, 
di tfcrl!nliaLeJ by fine r, orbic ular sor.Jiia. 

Sl.i\'Ct~<J ~JH.<eim~ns ~xami n ~-d: J~:juOO: :-.l33' 27' 15.•1" El26. 33'<t l.l ~a iL 370 m . ocr bark, 
l lu r 040860, 29 Aug.. 2004. Mt. Gyuyongs: N36'2 1'47.4. E127' IJ'W-8", ah. 440 n., on 
Qll.-n:ru. l lu rO.JI617, 2J Ckl.2004. Ml.(;:l )'ii :N.lS'48'.l6.9~ 1!128'8'20.9",al t. 746 m. on 
rock, Hur 060 105, 5 Mar 2006. Mt. Sorak: 1\38' 10'23.2"' E l lS ' Uf 17.6~ alt. 3SS m, on 
rock. llu r 050230, 16 lun. 2005. Mt. l.luc"'x.1on: 1\'35'36'16.9" 1·: 127'38'26.9': wll. 893 m, 
o n rock. Hur 060532, 17 Aug. 2006. 

Plraeopllyscia tlc11igrata (llue) Moberg. Acta Uot. l:Cnnica 150: 1~<'1 . 199•1 

Remarks: P. de:11igmtu is characterized by grayish white to pale brown lower 
surface, and absence of sorcdia, isidi a, and lobules. tlur Cl a], (2005) recorded 
the species in Korea fi rst as Physcir.dlf• dtmigraltl (Hue) Essl. fo llowi ng Esslinger 
( 1986), who transferred Plult!Ophysr.:ia spe..:ies with pale white lower surfaces 10 
Plrysdclla, a genus still not ac.:cptcd by most l i.:hcnologisl~. In th is paper, we 
follow Poclt( 196S) and maintain it in Plmeoplryscia. 

S(X-cimcn examined: MI. 1\'acjang: :-.l35'48'1 J.r El'29' 1 8'4 7.3~, u n bark, llur 030<1S7, 

29 1une200). 

Pl~t~coplryscia cmlococcillodcs ( l'oclt) Essl., My.:olaxon, 7 (2 ): 301 , 1978 

Remarks: P. e/ldococcillodes has a red medulla, Pachyspomria-Lype ascospores, 
and no zeorin. IL is similar LoP. ct~dococcitla (KOrb.) Moberg. but difrcrs in that 
the !alter has Plr~da- t ype ascospores ilnd zeorin. 

Sdl-.:t~J sp«inrens cx:.mirrOO: Mt. Chiri: N3S' I97 .7• 1:127' .}9'<17.2": :th. ISIS nr , on 
h;irk. 11ur ().10322, 23 Apr. l004. MI. Garo~ : N3S' 48'4 S.7~ E128' 6'S.7.11", ah. 10.10 rn . o n 
bark. llur ();10203. IS Apr. 2001. MI. Uat>gwoon: :-.l35' -1 '9.6M E127'39'2-IA M, ah. 985 m, 
o n bark. Bur lHI290, 2S Stpt. 2001. Jtjudo: 1\'33' 22'<12.8• 1::126' 3S'57.'J ... ll lt. 965 m, on 
bark. ll ur 040768, 28 Aug.l004. 
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Pllacopl1yscia Cr)•tllrOcardia (Tuck.) E..;sJ .• Mycntaxon , 7 (2): 30:!, 1978 

Remarks: /! erytltmcardirl i~ .::ha ra.::tcri7.cd by a yellow medulla, a slightly 
maculate upper surface, presence of both l'adt~poraria- and Pl1yscia-typc 
ao;.::o~porcs. and absence of zeorin. It rcsemhlcs I~ eudococduodes, \\•hi.:h, 
however, is corticolous and possesses only Pl1yscia-typc ascosporcs. 

SciK ted ~pccinums t:J:a.mined: Mt. Chiri: N3S' 17'37.'1 '" EI27'32"SS.•I': :a.lt. 1-110 m,on 
Qu....-(m, Hur06023S, 17 Jun. 2006. JejuJo: ~J)' 2J' hl. l '" EI 26" ~'1S.I '", alt. 97S m, on 
bark. ! lur 0-10698, 27 Aug. 2004. Bu.sc-ok temple: o n rock. l lur 0308)), 4 O<t. 2003. Mt. 
lfl:ogyv: ~35'15'53.5'" E127' 10'52.9'", :a.lt. 1-199111,011 bol rk. Hur060573, II Aug. 2006. 

Pltaeopl1yscia exornatrtla (Z;thlbr.) Ka$hil\'., 
Bull. Natn. Sci. Mus., Tokyo, Ser. B. 10 (3): 126, 198•1 

Remarks: n exoruatuil1 is characterized by white maculae ncar the lobe tip~ 
and granular to ..:apitate margin al soralia that sometimes extend to the upper 
surf:u:e. It is similar to I~ limbattt , \\'h ich differs in the l)'pe of $Orcdia. 'I he 
taxonomi c relationship be tween P. exonwtult1 and P.limbt1ta is ambiguous. 

~llocteJ ~JM.'Cim~n~ ~xamined : Mt. l)eug~-o: NJ5' ot9'32.6• E 1 27'otot 'JO.O~ alt. 1300 m, 
on Qm•n:f•.S. llur 060534. 10 ,\ug. 2006. Mt. Chiri : 1\}5. 17'37.4"' 1; lli' 32'58.4~ all. 14 10 
m,oo Qu<'!rt: lu. llur 0602Jot-b. 17 Jun. 2006. ML lt:ld :woon: :-JJ5'6'23.3'" 1!127' .}6' 1 5A~ 

alt. 66-1 m,on Nrk.. Hur 060Jl:l3, 27 Jun. 2.006. Mt. Hug$o!Ok: H' •II"2.J. I"' I:.126' 10'•17.S'; 
alt. 230m, on b<lrk. llur 05().196. 23 Sep1. 2005. Mt_ Uu~t uc: 35'487.3"' E127'2J'S6.4~ 
alt. 68.3 m.on b~rk. Hur OS0-126. II Sept. 2005. ML 11.algung; 3:0"36" 11:1.7"' E127'2l:l' l •l.2': 
all. sn m, oo rock. llur OS.O.I03, 10 Sept. 2005. Mt. Taebaek: all . 1215 m, on b.uk. l lur 
Q-IHHO. 12 Sept. 200·1. 

Pltaeopl1yscia hirtclla Fs:ol .. M~·cotaxon, 7:304 , 1978 

Remarks: P. hirtelltt is \:h ar.:~.:: l e rized by marginal cortical hairs on the lobes and 
apolheda. It is si milar lo P. llirtuusa, which has hairs only on the apolheda. 

S\.1(-c tt'd Sp«iutCtiS CX:.tnliu('li: Mt. Songni: N.l6'32'11j.J"' EI27' 51 '29.S"', alt. 150 m, on 
hark, llur 060029, 21 ,\rr. 2006. Mt. lk<)f,yu: ~3S'S3T 1\127'46'46.3"', all . 633 m, on 
lx.~ rk , Hur 05003•1 , 2 Apr. 2005.linju·s~: ;o.;J•I' 55'13.2"' t:: t26' S2'51.7"',alt. 70 m, on bilrk. 
llur 030.378.4 Sept. 2005. Jtjudo: ~33' 27'15.4"' El 26' 33'•11. 1 ~ a l l . 370 n1. o n bark. l lur 
0.10859. 29 Aug. 2001. 

Plraeopl1yscia hirtuosa ( Kremp.) Es...~l.. Mrcotaxon, 7:303. 1978 

Remarks: P. llirtuosa has pale cortical hairs on the cxdple and lacks them on 
the lobes. It res.:mblcs P. ll irtdla, which does have hairs on the lob.:s. 

SJ'I.'Cim~ns "xaminOO: MI. Duvryun: on bark. Hur Q)(,)(,W9, •I :\pr. 2003. Mt. Worak: 
N36.5 1 '36.6~ I!J2S ' S'27. ;~ ': alt. 245 m. ()n mcl:. l lur 041 160,04 116-l , ISSI:!pt. 2004. 

Plmcopllyscia hispidula (Ach.) F.ssl., Mycotaxo n , 7:305, 19i8 Plate Ia 

Description: 'lhallu..; fo liose, loosely adnate to substrate; lobes dis:crclc, 
irregularly bran.::hed, lips blunt, black rhi7.incs extending out of both sides of 
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!Qbes, like black b<.nder un the lub.:s; upper surface dark gr11y, slightly accented, 
dark; isidia and lobules absent; sumlia subtermin al, spherica l tu capitate, 
discrete; lower surface bla.:.k with pale brown tips, wi th dense rh izines; rhizines 
simple, black. Apot heda lamina!, le.:anorine type, sessi le, exciple with pale 
cortical h::tit$ at sides and ncar top, with black rhizincs below; dis.: brown 
to black, gloomy, to 6 mm in diam. Ascos:porcs 8 per asci, b rown, 2-ccllcd, 
Plly!'cia-typc, 20-2Sx7.S ~un. 

Chemistry: 'lh::tllus K-, C., KC-, P-; medull a K-, C-, KC-, P-; no substances 
detected 

Remarks: P. hispidulf1, new to Korea, has black rhizines extending out uf both 
sili\.'S o ( lQbcs (like black bon.l t>rs) and somlia that ar(.' subtermin al, spherical to 
capitate, and discrete. It is similar to P. limbnta, but the latter has marginal to 
s:ubn1arginal sored ia, granular, and fasc icular. 

Sped men examined: M1. Jog)'C: <111 mck. llur 030\64, Z•l ,\pr.lOOJ. 

P/l(lcopl1yscin imbricntn (Vain.) F.ssl .. M)'Cotaxon . 7:308, 1978 

Remarks: I~ imbricnta has erect lobules and zeorin. It is sim ilar to J~ triclmplmra, 
which differs by having procumbent lobules and lacking zeorin. 

Scl«1ed ~p«imen5 examined: Jejudo: N:l3 ' 33'26.o· E\26"43'56.9~ o n rock. llur 
0•10890, 29 Aug. 20(11. Mt. Odat-: r\37' 46'6.9~ E 1 28'3S'J.S.7~ vn OOrk, Hur 0-ltH92. 8 
May2001. Mt. Sorak: N38' 10'23.r E128' 18'J7.6':on r<x:k , HurOS.0232, 16 Jun. 2005. 
MI. Huf.tlt t: N35' 48'20Y 1:127"23' 14.7''. on rock, tlu r 050444, It Scp1. l005. MI. 
1\'~j;l ng: N35'29'•1 2.2~ E 126' SJ '•I•I.S': o n rock, Uur OJ0605. 8 t\ug. 2003. 

Plracopltyscialimbata (Podt) Kashiw .. 
Bull. Natn. Sci. Mus.. Tokyo, :s.er. B. 10 (3): 129. 198-1 

Remarks: P. limbaw is characterized by ha\'ing margi nal lU submargi nal 
fascicular soralia. It is simil ar to P. hispidultr, but the latter's soredia are 
capitate. 

Slil'CI~d Spl'Ci!lll'US l'.\:amiul-d: Mt. l'o~lgoug: :-/)5' 36' 1 .8~ E127' 27'57A': on bark, Hur 
05039), 10 S!.-pt. 2005. MI. Soback: N36' S7'26.7M 1\ 1 28'86'36.2~ uh. 594 n1, llur 030708. 

I 0.::1. 20113. Mt. Jo,;:ao.-: !'\3-l"S9'l7.9" E127 ' 20"1.8': flfl nxk. llur OolOO iti . 31 Oct. 2001. 
Mt. Tacbacg, a h. 1005 m. on b3fk. tlur0~~9. 25 Jun. 2003. 

Plraeopltyscia melmrclrra (Hue) Hale, Lichcn ologi~. 15: 158, 1983 

Remarks: /~ meltmchm is .:hara.::tc rizcd h)' having ~ra ter- shaped soralia on the 
upper surface, a very pale brown lower :o: urface, and no substa nces in thallus. 
It is si milar to 1~ cllloantlm {Ach.} Moberg, which is d istinguished by lahrif<mn 
sorali a at the lobe tip:<:. I fur ct al. (2005} previously recorded the species in 
Korea as Phy.(ciellft mefa11dtra (lluc) f'ssl. We fo llow Poe it ( 1965) in placing it 
in Plmeophysda. 
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SjK'Cimens examined: )cjudo: ~33'2~f2S.5~ E126'29"47.7': all. 1•15 m, on ro.::k. Hur 
0>10625. 26 Aug. 2001. Woudang lo.'mpi.-. J.-ju: o n rock, Hur OJO.l81. 20 Jun. 2003. ML 
Ouryun: on nxk, Hur 030312, 7 Jun. 2003. MI. Jogyc-: on rod:., O h 030167, 2•1 Apr. 
2003. Mt. Dotl-.:hm, NJ7 '06"27.ci• E 1 2A'56'-t 8.~': un rocl;, l lur 0303 12.7 Jun. 2003. Mt. 

Smii,"OOn:ah. 50·60 n1. on rock, Hur030226. 03023 1, I I Mar 2003. 

Plracoplryscia pyrrl10plrora (Pod!) D. D. Aw;t~t h i & M. Joshi . 
Ind ia J. Mrcol. Res. 16: :!78, 1978 

Remarks: H pyrrltof' lwm has a red medu lla, no sorcdia, isidia, or lobules, a nd 
no 1.eorin in I he lhallus. It rcscmhlcs I~ eudt)Co.:ciml, butt he latter has narrower 

lobes, contai ns zcorin , and grows m ostly o n rock. 

Sdi.'Ctt"d ~p«imcn~ c:t~unin«<: MI. Chiri: NJS' i8'16.S" F. l27'34'14.0': all. 1450 m , on 

Q~<er.-11$, llur 060299, 17Jun. 2006. Mt. I.Nt~g~v: NJ5'•16'5).9" 1~ 1 27'"i'>I:S. I ': ull. 13" 5 

m. on dead bark. Hur 06056 1. II 1\ug. 2006. MI. Gaya: ~35 ' <1~'53. E128'7'3 1.7': alt . 
1170 m , on Qmm:us, llur 060131, S May 2006. Mt. Tad~k: N37' 6'0 .... li 128 ' 57'<1J': 

.dt. 1225 m, on b.l rk, Hur 0)~7, 2 l\0\'. 200); alt. 13-10 m, on ro.::k. ~l ur 0.110133, 12 
Scpt. 2004. 

Pltacopltyscia sciastra (Ad1.) Moberg, S)·rnb. R1JL Upsal. :!:! ( I): 17, l97i 

Rem arks: n sciaJtm is characte rized by having !ami na l and m arginal, black, 

granular isidia. II resem bles I~ uigricaus ( f !Orke) Moberg bu t d iffers in the lower 

su r(a.:e colo r. ll also resembles I~ kaimmo (Vain.) Moberg, but the latter has 

isid ia some times surro unded b)' cortical hairs and tending to ro rm lobules. 

Specimens e.tam inct.l: Mt. Chiri. N35' 17"25.7• IH27'3 1'59.r. ull 1420 Ill , on Qucr.:r•.<. 
Bur 06017•1. 17 fun. 2006: Bur 0300-17, 22 May 2003. Mt. )uhul: N36' •16'30.1• 
1!128' 6'1 2.6': al l. 1040 m,on bark, I lur0401JJ, 29 Fcl>. 2001. 

Plmeopltyscia SrJuarrosa Kashiw .. 
13ull. Natn. Sci. Mus .. Tokyo. Scr.l3, 10(1): 47. 1984 

Rem ar ks: P. sqtwrrosa ha.;,; squarroscly branched rhi:dncs and a slight!)' maculate 

upp t.>r sur(ace. 

Sclcc100 specimen~ examined: MI. Chiri: NJS' 19'26. 1:127'36"46.5': all. 1555 (1425) m. 
o n Q, <'l"ntJ, Hur 060SM , 28Sc[ll. 2006. Mt. Juhul: ~.J6'•1 6'30.1 • E 1 2~'6' 1 2.6~ alt. 10.10 
m, on 00rk.l lur040132.. 29 Feb. 2004. 

Pltacopl•yscia tricltopl•ora (Hue) F.ssl .. Mp;:otaxon, 7; 3 11 . 1978 

Remarks: 1~ triclwplmm is characterized b)' having abundant and flat lo bu les. II 
is similar tn I~ iml;ricara, but the latter has ere.-::tlobu lcs and lacks zeorin . 

Specimens examined: MI. K~jang: ~35'29'-1"-T E126' 53'>11.3': on I'O("k, llur OS0006, 
8 J:~.n . 2005. &.-gdam t~rnplc : N38' 11 '16.'1• E128' 21'"2.r,on rock. tlur <H I52,. , I I Oct 
2004. 
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Plrysda Ctfcsia ( H otfm.) f!Umr .• Nat. Topogr. Rcgcnsburg, :!: 250, 1839 

Remarks: P. C(lesi(i is charac tcri~.cd by presence of \ami nal and marginal, and 
Cilpitatc sora lia. h is similar to P. aipoU(I (Ehrh. ex ll umb.) Filrnr., but the 
Iauer usually has apo thccia and lacks sorcdia. llu: two species were thought 
to be 'species pair' (Pod! 1970 19i2 l\•lobcr~ 1977), but the molecular analys<:'S 
(l.ohtangderet a!. 2000 M)·llyset al. 200 1) suggest that they are conspecific. 'Jhis 
conclusion has so far not been widely accepted, so in this paper, we maintain 
the distinction. 

Spr<lm<-n <-xaminOO: f('judo. !o<JJ' 2T<I2.r E1 26'S5'22 .S~ oo rock, Hur0-10912. 29 Aug. 

2001. 

Plryscia oricnf(ilis Ka.sh iw .• Mcm. Ntl. Sci. Mus. , ' IOkyo, IS: 101. 1985 

Remarks: I~ ori~111alis is characteri7,ed by absence of white maculae on the 
upper surface and by presence of marginal and capitate rora lia. It is similar to I~ 
albiC(I IIS (l)c rs.) J. W Thomson, butt he latter hal' labriform soralia. 

Sp«iml!'ns examineJ: Mt. l) uryun: on ~o~·ood. llur 030095. 4 Apr. 2003. MI. 

Sonum: NJS' 29'55.7• El26'3-5 ' 17.J': a lt. 10m, o n b~ rk, tlur ();IOOH. 20 1:eb. 2001. 
llyoomunbando. Nucwsa: Nl5'J6"50.J~ E126' JS'22.6': on bart:., llur 040 164. IJ Mur. 
2001.iklki1Ju: :-I~•I'S'8.98 EJ26' 30'23S, :ti t. 5 rn,un rock. HurG-116-19. 30 Do:o:. 2001. 

Pl1yscia stcllaris (L.) N)'l.. Act. Soc. Linn. Bordeau x. :!I: 307. 1856 

Remarks: P. st .. llaris la...:ks cilia and soredia and has a prosoplectench)•matous 
lower cortex. It is similar to P. aipvlia, which differs by an obviously maculate 
upper surface and the presence of zeorin. 

Sp«iuu:ns ~xamiu~--d : SorogJo:on rock. HurOJOOS I, 2J Mar. 2003. BukiiJu: ~31 '8'8.9•, 

E 1 26'30'23.5~ alt. 5 n1 ,0n rod: , l lur041642, 30 l)c.c. 2004: N34'9"14.7': E126'J7'3J.2': 
ali. S 111, 011 ~k. Hur01 167 1, 31 lko:. 200<1.(~ogcum·OO: N3•1' 25'20.8': F.127' 1f•l3.1': 
all . 10 m,on rock. Hur050213, 7 May200S. 

Plrysco1tia detersa (N)· I.) l'oeil. No\-a llcd11igia, 9: 30, 1965 

Remarks: R d~ters(l is characterized by bluish-black, K-, and linear soralia 
lo.:ated on lateral margins. It is similar to 1~ leucoldptes (Tu.:k.) Essl., which 
differs by labriform soralia, and K+ yellow react ion of medulla. !'ark's (1990) 
earlie r rcporl of a E detersa from Korea with lahriform soralia was probably 
based on a misidentification. As we ha1•c nol ret found I~ leucoleipteJ, however, 
Park's rcporl should he reexamined. 

Sp«inwns uamino:d: Mt. Chiri: N35' 1 8'23.J~ E12i'3S' I8': alt. 1339 (1220) m, llll 
Qrorn:l•~. Uur 2006079S, 28 SfJII. 2006: :-1~5' 18'28.9-, E 1 27'3S'~.6': all . 1-100 (1295) 
m, on Qt~en:to$. llur 20000.~22. 2.!1 Sepl. 2006. Ml.l:>«<g)·o: l\'3!>' 46' 15.9': E127'4 1'06.7': 
all. 1302 m, on Quun•>, Hur 20060563. 11 Aug. 2006. Mt. Sorak. NJ3'06'37S, 
F. l2.'f24'38.3': alt. 131 5 m. on b.ark. llur041•127. 10 Oc1. 2004. Mt. Sob.ack. ah. 1420 nl, 
on bark. l lur 030779. 2 Oc1. 2003. 



FoliostPI1p iM.-nt' ofSouthKorta ... J35 

Pllyscot1ia gwmosa Kashiw. & Pod t. in K;,~shiw .• Ginkgoana. 3: 56, 1975 

Remarks: J~ grumom is .:hara.:tcrized by marginal and !ami nal, gra nular isidia. 
Specimen cxan1ined: Mt. <><Lie. K3T46'4.S": 1! 128' 35'58. 1": alt. 1400 (1 390) 1n. on 
Qll<!«uJ. IIurG-10-197. A Ma~ lOCH. 

Pyxinc co~rsocicwsVain., Philipp. J. Sci .. CS: 109. 19 1. Plate lb 

Descripl'ion: 'fhallus foliose, ad nate tightly to the substrate; lobes crowded, 
irregularly branched, tips hlunt,lincar pscudocrphclla margina l; upper su rface 
grayish rcllow, slighlly ac.:e nted, dark, dcnsclr pru inosc ncar tips, some 
irregular !aminal pseudo.:yphclla: isidia lamina!, coralloid: lower surface black 
\"'it h pale tips, coarse, with rhiz.ines, rhiz.incs bla.:k w-ith pale tips, simple to 
branched into d uster. Medull a v.:hitc to pale yellow. J\pothccia sub-lecanorinc 
typt', to 3 mm in diam., d isc black, slightly $hiny; ascosporcs brovm, 2-cdlcd, 
Pachyspomria and Pl1yscia typl's, 17.5·22.5 x 6-7 .5~un . Pycnidia laminal,bla~k. 
conidia bacill iform, 2.5 x 0.25-0.S)J.m. 

Chemistry: Thall us K+ yellow, C..- , P-; medulla K+ di rty red, C- , P+ pale dirty 
red: atr.morin, u orin, and norstic tic add (minor) containl'd. 

Remarks: I~ o:omocitm.~, new to Korea, is .:harnclcrizcd by marginal and !::aminal 
pscudocyphcllac, coralloid isidia, and non;ti ctk acid 

Spcc:imcns cxaminOO: Mt. Chiri: all. 734 111, on OOrk, llur 0.10935, •I Scpl. 201).1. Ml. 
Doogyu: NJ5"S I"JO.r 1: 1 27'•1 6'2 .<\ ~ a l t. 10.10 rn ,Oil lxtrk. llur 050070, 2 At"· ZOOS. 

Py:cil1c copclmulii Va.in, Philipp. Journ. Sd., CS: 110. 1913 l'lotck 

Description: 'lha ll us foliose; lobes discrch::, dich otomously to irregularly 
branched. tips blunt, pseudocyphella marginal; upper surface gra}'ish }'cllow, 
slightlyacccnted,dark,dcnsclypr uinoscncartips,somepseudocyphclla laminal; 
soralia !aminal, spherical. soredia bluish gray, granular; lobules marginal, 
roun d, constrkti:d at base. dcn~ely pruinose, pscudocyphella marginal, linear; 
lower surface black, ..:oarse. with sparse black rh izi nes, the tips bram:hed into 
dusters. Medulla white to pa le rcllow. Apolhecia and pycnidia not seen. 

Chemistry: Thallus K+ rei low, C-, 1>-: medulla K+ red, C-, P+ or.mge; atranorin 
and norstictic add {minor) conlaincd. 

Remarks: R copt!lrmdii, which is new to Korea, has marginal and !aminal 
pscudocyphclla,sphcrical soralia,and norstictic acid It is similar to P. relirugdla 
Nyl. but lacks the latter's coralloid soralia. 

Spcc:imcnscx:lmincJ: Mt. ll:M:ga: N:J-4' 32'33.1" F. t26'55'46.r. alt . 33•1 m.ou nx:k.llur 
050563. 8 Oct. 2005. Mt. Sob;t.,);; N36' S7'2<!.7 ~ El2Jf 26"27.N~ all. 5<16 111, on ruck,l lur 
03070S, I Oct. 2003. Mt. Talma: K34 ' 22'34.S. F. t 26'35'S.:r; alt. 425 m . on rod:, llur 

050365. 26 1ul. 2005. 
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Pyxinc cmlocl1rysillu Nyl.. Lich. lap.: 3<1. 1890 

Remarks: P. emdocl~rysiua is characterized by having marginal linear 
pscudocyphellae, da rk, g:ranular to li ngerlike isidia, and a yellow medulla. It 
resembles P. limblllata, bul the latlcr has no isidia. 

Sele.:ted specimens examined: lejudo: NJY.l0'26.2" !;i26'S.J'30.6~ on rock. llur 
0•10899. 29 Aug. 2001. Mt. llupook: :-.134"4 1'21.4" E126"40'SI.•I': alt . 203 m. on rock, 
llur 0504il. 23 Sept. 2005. Mt. Naejang: alt. 6S9 m. on rock. llur 0304.H. 29 Jun. 
2003. Surugdo: aiL IS m, u n ro.:k, f'lur 030069, 23 Mar. 2003. ML BokiiOO: N:N'9'l•l r 
H I 26'37'3J,2~ alt. S m, on rock, l lur04167S, 31 l)cc. 2()0.1. 

Pyxinc limb11lata MlHI. Arg .• Flora il: II:! , 1891 

Remarks: /~ limbul(ltil is .;haracteri7.cd by having yel low medulla, marginal 
linear pscudocyphcllae, and dense pruina on the upper surfa.::e. It is similar to 
R e11dochr~i11a but lacks the Iauer's isidia. 

Sr«imcn ex:.mincd: Mt. Chiri. N35"20'24• F. I 27.42' 1 S. I ~ ill! . 1366 m. tin /ko:r, llur 
20060607·1 1. 16 ~pt. 2006. 

Pyxi11c t>orccliate~ (1\ch.) Mont .. llist. <..:uba .• 9: 188. 1842 

Remarks: P. sorediMa is charactcri1.ed by marginal linear pseudocyphcllac, 
submarginal or subh.'rminal capitate and coarse soro~l i a. and a yellow medulla. 
IL is simi lar lo P. c:11dOd1ry5ina bul la.::ks the lallcrS granular to (ingcrlikc isidia. 

Sp«imt'n examint'd: Mt , Tatbaeg; NJ7'6' ll.'l" El23'SS'!'S.S~alt . 125-1 m, Ofl bark, tlur 
030659- 1, lO ,\ug. 2003. 
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Cercosporoid fungi from Thailand 3. 
Two new species of Passalora and 

six new records of Cercospora species 
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Ab$lracl 'I his n'port i ~ a p;~ rl of a oomprch" nsi1't' sludy on CC'rcmporoid hmgi in 
'lhailand, whith ~turtl:d in <ktobcr 2005. In thh paflU, two:lw $JN:d('S of Crn-ospCJm 
and p,,~t1/qw coUe<:tc·d in Thailand are tl\'at«i. P<ri-Sillum barlrrifs.rrm and P. $itfM­
nt)'Sl•n:riSi1 arc d~-rihed h~:rc a~ new ~ fN:d~. Six 1>p~-ci~ of C.:rrmJitH'U urt reJK.II' Il'>.l 115 
new r«<nns for 'rhailand. B~t1lt$$Qrlt'tm 1'"/'Y~'~f.tm and Cr.cr<~biur m<.~«lrolu arc rcporttJ 
; rs~l l'<l wirh Orcmpom f,.r 111<:- lir~ l lime. Four ~rll.:<iel' of C.:trm.pom n-r~m 

Ctn:wpumltf>iiSI:'nsulalo. 

K~,- .... ·c;~r.b biodivcrsi ly, h)'l'homy.:ele$, roliur Ji~aws, ph)'IOjla lhogt•nic rungi , 
laxono m)' 

Introduction 

Studie~ on cerco~poroid fungi in Thailand ba~ed on the current taxonomy of 
thi~ fungal group summarized by Cro u~ & Braun (2003) are urgentl y needed 
since all previous studies (Giatgong 1980, Petchar.Jt & Kanjanamaneesat hian 
1989, Sontirat et al. 1980) were based on Chu pp'~ \'.; de generic concept (Chupp 
1951). Addit ions to the ccn:osporoid fungi in 'Jhai land, ba.~cd on modern 
taxonomic concepts, were published by Hraun cl al. (2006) and I Junlcr et al. 
(2006). 

The present work is a further contribution to survC)' the biodiversity of 
cercosporoid fungi in Thailand, with the aim to provide a comprehensive 
database of this group of fungi. To J ate, 79 specie~ of ccrcosporoid fungi haw 
been rccord~d from Thailand (Mceboon ct al. 2007a,b). In th is paper, two n~w 
species of Passalom are describo=d and six new records of Ct!n;ospom species 3re 
reported. 
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Materials and methods 

Specimens with disease symptoms of ce rcosporoid fungi on leaves were 
~ollectcd during the course of fidel trips by using a !Ox magnifying lens. 
Odailed observations of morphological char.Jcters were carried out by means 
of an Olympus CX31 light mi.:ros:.:ope using oi l im mcrsio1l {!OOOx). 

Spedmens for mkros.:opk observation \\'ere prepared by hand sectioning. 
Water and lactophenol were used as mounting media. 'I hirty conidia, hila, 
conidiophorcs, conidiogenous loci, and 10 stromata were measured for each 
specimen. !.inc drawings were prepared at a magnification of IOOOx. Voucher 
specimens arc deposited in the CMU llerbarium, Biology Department, Facuhy 
of Science, Chiang Mai University, Chiang ;..bi, 1hailand. 

Results and di scussion 

New species of cercosporoid fungi from Thailand 

Passalora barlcriigcna Mcd•oon & llid;1pt. sp. nov. 
~hcoU ... s~; MIJ 510839 

Etymolog)': the epith~t rcfeD to the lt''I\U) name of the hu~t. 

Mm.·,./,le mnJ!Iri~;.-mr<, $rriX'rn'ulllr<'$ wl rrKJ.:IIIara, JNtllitltl<' w/ Jlllllill.- lmmrrea.-, 
mll1J;.ill< /lli¥PW llllli>liurlu, tl.-imlcfwn" l· N mm tlitlm. Cr•c.J•il!<li mnJ•hit,.'<'lli. Stromtlll< 
JH<n'tl, 7.5 10 I"'' tlium., ex ulluli$, ,:lubu,<is ,-d ~ub,:loiXIS~ lmumds.. J 7, rumJH1!illl. 

Umidiuplrum b,. .. .,;,,, 11-7, tl.tm.- fu}.(ic.u/"1", Jl<'r >lumt• cmc•,:cnti11, 1-3·KPI<•tn, IIU/1 -
nmiQ.sa, I 2 g.:11ic:ullllo, l.:mtilmlitaltl, lcvia.12 66 x 3.5 5 f""- b<1$i atm hrum•aJ.. !•pium 
, • ..,,,, Jlilllitliuw. c.-1/ultl<' cuuitli.Js.-ml<' intq:.••rltl<', luminnlc:.. lAKi cutrillillj\<'lli wmpit11i, 
illt:rtJ.<sali,Jit.<(Aili, 1-lfnntliam.C..w•itli.astJiit.uia.a/1(/ava/a, rtJri.<Jimcoi,Ja,,g.:c.ylimlrici, 
rw:ta (im.:rtlum n orm/a), ba..<i lcvir;:r obnmiu tnmtaltl, apicc mtrmdat(l, 25 50 x 3..5 5 
/""• 1·3(...f)·Si:'ptaln, jubi'J'f'!;"a •-d pal/;,/.- brmmr.a, lrila rr~<raSJ~It•~ ~ fr•stat.a, 1·2jtm 

1limn. 

l lolotrpe: On lea\'ts of llarkriu lupr,/iua l.indl. (Aroutiu..-.-.u-), TIIAI I.A:\'0, ChiangMai 
l'ro••inc.:. IJoi Suth~p ·l'ui :-.'alil)l\<61 l';~rl:, 30 D«~mtwr 2005, f;~m;,a n Mn.·boon (CMU 
282 12).1'<~r.llypc: lhc same locality, 10 t.>cccmbcr2006,Jamjan Mccboon and lkumibu 
Ar;~ki (CMU 28213). 

Leaf$pots amphigenous, suhcircular to irregular, pale to pale hrown, llHirgin at 
firs t indefinite in )'Oung spots, later conspicuous, dark , 1-1-t mm in diameter. 
Caespituli amph igenou.~. Strom ata small , 7.5-20 !J.ffi in diameter, composed 
of 3-7 globo~c to suhglobose, brown cells. Conidiopl1ores short, 4-7, densely 
fasciculate, emerging lhrough the stomata, 1-3-septate, unbranched, 1-2-
genkulate, thin-walled, smooth, 22-66 x 3.5-5 !J.Ill,Jark brown at the base, paler 
toward the apex. Co~ticliogcllol/s cells integrated, terminal. Conidiogc1JOIIS loci 
conspi.:uous:, thickened and darkened, 1-2 I-'m in diameter. Conidia solitary, 
mostly obdavatc, oc.:asionally oblong-.:ylindrical, straight (oc.:asionally 
.:urvcd), sl ightly obconically truncated at the base, mMt ly tapering toward a 



Ctrcosporoids fron1 Thailand ... I'll 

0 
FiguR' I. Conidia, conidiophON$, a1kl stroma o( Pt~~loru bt. r l~riigcw•. 

(Sc.-.tl<'00r -2S J1111 ). 

blunt, rounded apex, 25-50 x 3.5-5 ~m , 1-3(-'1 )-scptate, subhyaline to pale 
hrown , hila thickened and darkened, 1-2 .. m diam. 

Notes: Only one other spcci!:S of Passalom, I~ aamtl1icoln {ll am:f.) U. lkaun 
& Crow; has been recorded from Aclmflltlcefle (on Acanthus spp.) (Crous & 
Braun 2003). Pllssalora hllrleriigeutl is distinct from P. fiCmltllicolfl in having 
unbran..:hed ami shorter .::onidiophores (22-66 x 3.5-S !J.ffi vs I 50-250 x 4-6 ~m 
in P. 1ta mthicolr1). 11u~ solitary conidia of P. barleriigrtl ltl an.· also distinct from 
those of P. acfmtl• icolit, wh ich are reported as sometimes being in branched 
chains (Chupp 1954, Deighton 198i). 'Jhe conidia of P. namtllicoln are 
cylindrical, rounded at hoth ends and measure 20-95 x 1-6 um. 
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Pllssalom sirlac-mysorcmis Mecboon & Hidapt. sp. nov. 
~hCOIJ.\:'>"1>; MB !'10840 

Etymolog)~ the ~rith e l refers 10 1he name of t he he» I. 

Mfl(:IIIMmnphis~na~. $11/xirrulmd, UJIIN pallitk bmm~«~, tl~i.uf~atn>·brwmro. mars,im: 
iudi~tincto. J /J mm dimn. Ca.:spitttli mnpltigrui. Stromata nulla •t'l parvtl, ad 9.5 11m 
11ium~ ~.n:~l/utisglubmi, •·d >:•!Jsklbv,ii, 2-4, wmposiftl. CQitUfiiJfllruw5·12, lux~ •'t'l tlnr~ 
fa.<cict<ltl/11, 2 ., .«{'tafll, Mm<lSU, 2 3 ;:tmicu/ma, 8J I /2 x $ 6..5JIIr!., bnsi hrurmra. 11pkcm 
l'ffltu ptrllitliora, um.illllli(/11/l vd l.:vit<r rra~rrmicma, I<Vitr. C..·ll••lm• (ouiflios~m~ 
i>ltt'gfllll~, trrmifra~,sympodialt.~.l.nt:irtmiditt,;tllitmpkrd, birrritlmW~ Ii rtfi•.f<il!i, I 
2.5 I' '" tliam. Qumliu (11/rrraru, irrlrrtlmn mmiralttltlla, rylimlri(tl >"CI brtvt d twrlltt , ha$1 
<>hc(l11iu lllmmlfl, IIJ>ium .-..,~IS !iii<'J>r lufimu, 1•1-'10 X 6-91''"• 0-3-s.-JtWIII, ) llhllytllrrul 
11tl plllliti11S brmmrll$, Ievit•. trmrilrmirllffl, hilt~ i rrr fll.<.Sf<lll rl j11Kt1Ur, 1 2.5J•m di(lln, 

l lvlo tr pt': On lcaw~ofSit/tl mywr.m$i' Wight 8: Am . (Mtr/vttCttl<'), T IIAII.AND. ChiJng 
Mai Provinu. Chiang M3i Uni,·cnity, 15 1\o..-~mbt:r 2005, Jacujan Mccboon (CMU 
28207). p., ,.. .. t)lM': the same loc.l l ity, 20ct•'llx-t-2006, Jounj;J n Mccboon {CMU28206). 

Leaf spots amphigcnous, sub.:ircular, center pale brown, darker IO\\'ards 
the periphery wit h inconspicuous margin, 3- 13 mm in di ameter. Cnespituli 
amphigenous. Stronmta lacking to small, if present up to 9.5 !-1-lll in diameter, 
composed of2-4 globose to subglobose, brown cells. Cotriclioplrorcs 5-12, loosely 
to densely fasckulate, arising from stromata, 2-1-septate, branched, strongly 
geniculate 2-3 times nca r the tip, th in -walled to slight ly th ickened, smooth, 83-
11 2 x 5-6.5 )Jill, brown all he base and paler toward.-. the apex. Corridioge11ous 
cells integrated, terminal, sympodially proliferating. Co11idiogerrous loci 
conspkuous, slightly thickened and darkened. 1-2.5 1-lm in di ameter. CotJiclia 
catenate, somet imes in branched chains, cylindrical to short clavate, at base 
obconicall)• truncate and narrow at the ba:.~c, broader towards the apex. 14-
10 x 6-9 ~m. 0-3-scptatc, subhya linc to pale brown, thin -walled. smooth, hila 
thickened and darkened, 1-2.5 !!Ill diam. 

Notes: Seven species of Pa.~salum an~ hitherto known associated with 
MalwtCt!tll:!, viz. /~ altlmi:!~Cr!llrt (J.M. Yen & S.K. Sun) U. Braun & Crous, 
I~ bastardiae (Pctr. & Cif.) U. Braun & Crous, I~ lmghesii (Munt.-Cvetk.) 
U. Braun & Crou~. 1~ malwiCettrwn (It Rai & Kamal) U. lkaun & Crous, 
R {'11\'0 IIiicolil U. Braun & rre i re, 1~ sidarwn (l'et r. & Cif.) U. Braun & Crous and 
R sidae-cordifolitleCrousel a\. 'I hcscspc.:ies, except for 1~ t1ftlweigenaand I~ sidae­
cordifofiae, arc former Mycovellosieltti species, i.e., they arc distinguished from 
P. sidae-mysorensis by having superficial mycelium with solitary conidiophores 
(Braun & Freire 2004, Chupp 1954, Munt<.~tJO!a 1960, Petrak & Ciferri 1932, 
Rai & Kamal 1985). PM~·ttlora alrlmdgt!tm is also charac terized by having 
amphigcnous leaf spots and colonies, as well as fasciculate conidiophorc-s (Hsieh 
& Goh 1990, Crous & Braun 2003), but it is distinct from I~ sidae-mysoreusiJ by 
its much longer, plu riscpt:uc conidia, formed singly. '1\vo spc.::ics of Ptw;a/Ma 
have been described from Sida spp., viz, I~ .~idae-ct>rdifoline and I~ sidamm. ·1 he 
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FiSlJfC 2. Coni.;lia, «::flidiophorcs, afl(l strOnJ.a or Pt<»tllllm 5itlt•e-•nywr .. m·is. 
(Sc.ilcb;lr - SO Jnll ), 

l::11ter species, previously assigned to MycoveiiMi.dJa, has superficia l mycelium 
wil h solitary conidiophorcs. and R sidae-cordifoliae is dislinguishcd (rom 
I~ ~idtrl!-mymrensis by solilary, much longer, pluriscplatc conidia (Crous ct al. 
1999). 

New records of cercosporoid fungi from Thailand 

Cen:ospora basellae-albae ltK. Srivast., S. Nar.aran & r\ .K. S ri\'a.~t .. 
lndia1t Phrtopal hol. 47: 229. 1991. 

Mah: rialcxamint'd: On !taws of ~tJj('{l11111lx• L. (&udlm:-<'11<), TI·IAIL\NU, Chiang Mai 
Pro•: inu, Chiang Mai Uni \'Crsi ry, 27 ~\-cmbcr 2005. jamjan Mccboon (CMU 2821-1 ). 

Cercospora betico/a Sacc., N uovo Giorn.Bot. ltal. 8: 189. 187ti. 
(~ Ouospom tl{>ii sen~u lolL) 

Mat~'fi:alt-xarn inN:On lt-a\~OflkWvr.lsu ri$ l. (CJtt•"'/I(J([if,((ti<') .TI I A II.AND,Chiang 

Mai PrO\'in.:e, Mac )o Uni\'trsil)'. 19 August 2005. )amjan Ml't"boon (CMU 2~2~). 

Ccrcospora brou.ssorJctiico/a Y.L G uo & L Xu. Mycosy~tcma 21: IRI. 2002. 

~btcrial examined: Ocllca\'~ ofnmc<.(.<otU!tia tmPY'if...,ir \'em. (M.,muat), TJI,\ II..At'\0, 
Chiang M.ai l'ru\incc. Mae jQ Uniwnity, 19 1\ugu}t 2005. tamjan Mt!cbcx.>n (CMU 
2~209) . 

Notes: Cuco.~pora /1rou$.~0 11etiicola has only been repo rted on IJ rol/li.(O/Ietia 
km:mpfai Siebold (Crous & Braun 2003). 1ltis is the first r~port o( this fungus 
onB.Jmpyrifem. 
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Ccrcospora cm:urbitacct~ Ellis & B.'[ Galloway, U.S.D.A. Dept. Bull. 1366: 40. 1926. 

l\lat l·rial examinl.J: On ka\'c:s of C11<"11rbiM mDSl'IIIIM Dudloi:Snc: ex l'oir. (CrtcurbiU-'t'rttr), 
Tl lt\ILA~D. Chiang Mai PnwirX't. Chiang Mai l:nivtrsiry, F.1culty or Agriculture. 19 
J;muuy2005, l:~ompo 1\·ll-dX)Url (CMU 28216). 

Notes; Coai11 it1 sp., Cuwmi.~ sari1'11S and Cucurbita sp. arc known to be hosls 
of Ct'!rCOS['<Im cuCtlrilitnua (Crous & Braun 2003). Cucurbita mosclmta is a new 
hostspcdcs. 

Ccrcospora clacagni Heald & F.A. Woli, Mycologia 3: 16. 1911. 

Material cxamirM.-d: On ka\'l'SUf f.U,:r•J.:m• JClmjctl/1 Ruxb. (l-1tlCI/jjlliiCffl<!} , THA I I.AKD. 
Chiang ~i Pro,inc(', 1\ . \\'iang Pa Po~o. II Ko..-rmbcr 2005, Jamjo~n M«'boon (CMU 
28210). 

Ccrcospom lcucactwc 1\.N. Shukla & Sarmah, Indian Forester 110: 1066. 1984. 

Material 1/X'.amirn-d: On lc;.~ws of 1-c:IICll<:lll< kurouJ>IWII• (Lam.) de Wit (1.-,:umiuo:<ac:, 
Mim~>Wilfrm:), T ll i\11. ,\ ND. Chi;mg Rai Pr<winct, t\. Wiant: Po~ Po~<>. I I N()..-emhtr 2005, 
Jamjan M<-eboon (CMU 282 17). 

Additional records o f cercosporoid fungi in Thailand 

Ccrcospora brassicicota Hcnn .. Bot. Jah rb. Sy~t. 37: 166. 1905. 

Ma tcri:ll ("XaminOO: On l(".r\-csofBm.<..<kao/.,aua L (Bra..<Simr.:ac: ), TI J,\ 11.1\NO. Chiang 
Ra i Provinct, ,'\ . \\'iang f'a P.K>. l90<:tobtr ZOOS. Iamjan M.:tboon (CMU 28211$). 

Ccrcospora citrullina Cooke. Grc,·illca 21:31 . 1883. 
(- C~rrospom apii sensu la t.) 

Matcriu.l t'XllminOO: O n !(";~I'C~ofScdlillln.:t/u!.: Oacq.) Sw. (Citt:llfbillluae), T ll /\ l i,,\1\'D. 
Chiang ltai l'r~wincc, A. Wiang l'a l'ao. 19 IJ~mbcr ZOOS. larnjan Mccboon (CMU 
282lS). 

Cercospora gerbcrae Chupp & ViCgas, Bol. Soc. Brasil. Agmn. 8: '17. 1945. 

(- Crrro.<pom apii sensu Li t.) 

Mah·rial t.'nmin!;.'li; On k·~l\'~ of Gtr~m jmn,~<onii /\d lom1 ar lti\·ar (Am:m.:tat), 
THi\ lli\~0. Chiang Rai Pro\ioc(", A. \\iang Pa 11ao. 9 March 200:;., l:m~an Mtc'boon 
(CMU 282 19). 

Ccrcospora ipom ocac G. Wi nter, Hcdwigia '16: 311. IH87. 
(- Ct"rrUSJf<lm "Pi• stnsu lat.) 

Material examined: On lenu of lf/Qinl.l•hl mrmllk u roruk. and li""'I<Xil nil {L) Roch 
(Omvoiv"lt'c~). TIIAJI.,\1\'1), Chiang Rai PM,incc. i\ . Wiang P<1 P.10. 9 March 2005, 
Jamjan r.-k ei.xx>ll (CMU 18220and CMU 2822 1). 
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K<')" 1\"0n.ls- J!iJ...<ii/io'")"Wta, Santa Catarin01 , twmnomr 

Introduction 

'I he genus Pouzardla Mazzer is considered as a subgenus within the genus 
l:'utolmn(l (Fr.) I~ Kumm. b)•someauthon>(/\·fan imohan ct a!. 2000) orconsidcrcd 
b)• other researchen> as an autonomous genus (Niaz1.er 1976, IJaroni & Orti1. 
2002). ' [he species placed in Pouzarella arc a distinctive group of raxa within 
the large family f;utolom(/UICeae. These spcdes arc characterized by the u.;;ually 
small mycenoid habit of the ba-~:idiomala, a pileus surface st rongly fibrillose to 
woolly and a pubescent st ipc with an ob\liously slrigose base. Microscopically, 
Lhe genus is charo~clerized by the elongate tmd multi-angled basidios:pores, 
encrusted pigments on the hyphae of the pileipcUis, pileus context and stipe 
trama, and the scattered basidia with intrnccllular pigment (Mazzcr 1976, 
Noordcloos 1979, 198 1). 

Alt hough Pouzareltil is considered cosmopolitan in distribution, there 
arc few papers concern ing the occurrence of th is genus in the Southern 
l lcmisphere. In Brazil , four species have been recorded. Pouz(lrella squamifolia 
(Murrill) Mazzcr (Si nger & Digilio 1952, Putzkc & Cavalcanti 1997) was cited 
only for Rio Grandi.' do Sui, P. dJ$-IIwles (Peck) Mazzcr was cited for Rio Grnndc 
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do Sui (i>utzh & Cavalcanti 1997) and Par.1mi (Meijer 2001), P. strigosissima 

(Rea) l\·lazz~r was cited for Rio Grande do Sui (Putzke & Cnvalcanti 1997) and 
for Amazonas (Souza & Aguiar 200'1 ), and Pouzmomyci!S ai[ sepiaceolmsalis 1::. 
Horak was ..:itcd only for Pa rano.i (Meijer 2006). 

In this study, one additional !<pedes ( l'ouum!lla ferren) and one additiona l 
variety (I~ dystlmles var. a..:_ystidiosa) arc recorded fo r the firs t lime in Brazi l. 
Uoth species arc dassificd in l'om:arelh1 section /Jystlwfes subsc('t ion J)y:;tlwle.~ 

(Mazzcr 1976) because of their tomcnto~c pileus surface and thin-walled non­
sc ti form ca uloc ystidia. 

Material and methods 

'lhese new reports for lkazil were colleGted during a taxonomic survey in the 
Parquc Natural Municipal S:lo Francisco de Assis, Blumcnau, Santa Catarina, 
Brazil (S26"55' 15.9", W'l9"0'1'16.8"). Vegetal'ion in I his area is .:haracterizcd hy 
late secondary forest pertaining to the At lanti.:: Rain l'orcst biome. Plots of 20 x 
20m were established and \' isi tcd monthly fo r collc.:tion from January 20(}1\ to 
December 2005. Microscopic analyses (measurements and color citation) were 
made from dried ba!'idiomata tissues mounted in 5% KOI [. All illustmtions 
of mi.:rus.:opk f.:atun.'S were m<~dc with the aid of a drawing tube. The Qm 
r~present s the meun length/wid th quotient of the total spores meusured. AU 
the specimens are deposited in herbarium SP (lnstituto de Botiinica, Siio Paulo, 
SJ>,.Brazi l). 

Species descriptions 

Pou::arclla dystlralcs var. acystidiosa (Noordd.) Karstcdt & Capdari, 
comb. ct s ta t. no\', i! IG. I 

MycoiJHnk: MU5 10904 
Basionym: Entulonw tly..tlmlo f.tt c.y>litlimmn :'\oordel. l'lcrsoonia 10: 219. 1979. 

Pileus con"cx to campanulatc, gra)' ish brown. darker in the center, radially 
tnmsluccnt-striatc and sukah.\ pubescent o r tomcntO!'C, concolorous wi th the 
pileus, margin pubescent, context thin , 6-i mm diam. Lam eUae adnate, gray or 
slightly brown, more or less concolorous with the pileus margin, distant, edg"-s 
even, with J- 3 1amellulae. Stipe cylindric with a subbulbous base, tmnslu.:ent, 
apex concolorous with the pileus margin, bc.:oming brown to,,·ards the base, 
pubescent, hairs con.:olorous wit h those in the pileus, decreasing in density 
toward;; the apex, hollow, base with pale grayish brown strigosc hairs, 18- 22 x 
I mm. Odor and taste not recorded. Spore print not observed. 

Basidiospores strongly angled in profile and face views with 6- 8 face ts, 
inamyloid, with an evident hilar appendix, 15- 19 x 7.5-9 !Jill (Qm = 1.89). 
Basidia clavate, hyaline, thin-w::dled, bi and tctrasporic, 35-50 x 12.5- 16.25 
!Jm. Plcurocyslidia and chcilocystidia absent. Lamella t rnma subpara llel, 
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Figu«" l .l'cm;:,.c/la ,/pi/min w•r . • ~y.ti.liu;ui: a. bolsidiom;~ , b. Nsidiospores, 
c. basidia, d. h;~in.of l h~ pil~ipcllis. 

brownish, mostly with thin-walled and encrusted hyphae, septate • .3.iS- 11.25 
!Jill diam. Context brownish, difficult to observe the hyphae individually, 
most ly collapsed.. Pileipellis trichodermium with chains or erect cells up to 
250 !J-Ill long, wi th the end cell having a rounded apex, individual cel ls of the 
chains 40-8 1.25 x 12.5-2 1.25 !Jffi , thick-walled (1.25 !Jffi), encrusted, subcutis 
of inte rwoven hyphae. Stipe trama with hyaline hyphae, thin-wa ll ed, septate, 
wit h chl-stnut encrustation, hyphae thinner at medulla, .3.75-7.5 !J-Ill diam., 
hyphal' with diamd er broader near the margin (more e . ..:ternal), 7.S-l3.75 !Jill 
d iam. Stipitipellis cowr~d by hairs equal to those of the pileipellis, without 
sct iform caulocystidia. Clamp conneclio ns absent in all tis.<;ucs. 
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Habit·at: scattned lo gregarious in Tropical Atlantic Rainfon:st, lignio::o lous. 
Spt"<illh'IIS u · .. ntint'\1: BR:\Zll.. S,\~A CAT.\ RINA STAlC: Blum~H<Iu, l'<~rqu~ ~<1lur<1l 

Municip1ll Solo Fr;~ncisco <k 1\ssis (26":05 '1 5.9-s -19"0.1'16.!1- \\') , 30.1X.200$. F. Karst~dt 

569(51'). 

Distribut.ion: Portugal (Noordcloos 1979), Brazil. 

Comments: l'olluuel/(1 d~rlmles is a small JJouztmdln :'pecics with grayi:'h 
brown color that has three different \•arictics (P. dysrlm/es (Peck) Ma1.zer var. 
dysrlmlr:s, P. dysrlwles var. acysridiosa and P. dysrlmles forma kemleuse Man im. 
& Noordd.). Tit~ Braz.ilian material examined from Parque Natur.J! i\<lunidpal 
Sao frundsco de Assis is identified asP. dysrlwles var. acyslidiosa because of the 
absence of chdlocystidj::t, which we consida a diffe rence that warrants r.Jising 
this t3...'{0Jl to the rank of \'ariety. 'I he Ura7jlian collc..:tion is lignkolous, whereas 
J~ dysrlml!!i. \':lr. ao:ysridioSCI co llected by Dennis in Ponugal (Noorddoos 1979) 
is terrestrial. 

O thers spcei(.':'( similar to Pouztmdla dystlmle$ var. l4C)~tidio:w arc Pouum:!lla 
carilmea T.J. Baroni & 8. Ort iz and Pouzaromyces mimaus E. llor.tk. Pouzt4refltt 
carilwea di ffers in characters such <l.S the presence of smaller basidiospore:: 
12.5- 16.5 x 8.3- Il.3j.im (Qm = 1.48), 1argerbasiUia 50-60x 14-20j.im. and the 
presence of chei locystidia (Baroni & Ortiz. 2002) while Pvuzt4romy,:c!S mimtl/4$ 

differs in the pileus color tlntt varies from brownish to beige and in possessing a 
stipe densely covered with brownish o r white fibrils (H orak 1973). 

Pou:.arclla Jcrreri T.J. Uaru ni, S.A .Cantrd l & Pc:rd.·S•in.::h., inc:d. 1:rc.. : 

Pileus hemisph~:rk when young, becoming campanulate to convex, red, with 
omnge margin, tissues turning h\ack from handling or when old, radially 
translucent-striate and sukate, covered with red hairs, margin pubescent, 
context th in, 6- 15 mm diam. lamellae sinuate, grayish , distant, wit h 1- 3 
lamcllulac. Stipe .::ylindric, translucent , grayish-white in the apex yellowish in 
direction th(.· base, turning black when old, covered with reddish orang(.• hairs, 
decreasing in densit y towa rds the apex, hollow, base with t:\'idenl white strigose 
hairs, 20-•10 x 1- 2 (- 4) mm. Spore print pinkish with gro~yish tints. 

8asidiospo res in profile st rong!}' angled with 7- 8 facets, inamyloid, hyaline, 
assymctric, hilar appendix prcscnl, 16- 19 x 7.5- 10 f.illl (Qm = 1.78). Basidia 
clavate, hyaline, tctrasporic, 32.5- 44 x 14-li.S IJ.m, abortive basidia filled with 
dark brown pigments present. Pleuroeystidia absent. Cheiloc)'Stidia da\•ah.• 
to globose, hyaline, sometinu.'S brownish, th in-walled, 26- 37.5 x 17.5-25 IJ.ffi. 
Lamella IT.ama subpOJrallcl, hyaline, thin -walled, septate hyphae, walls brown 
encrusted, hrphae broader at mcdioslratum, 12 .. 5- 21 f.i lll d iam., and narrower 
in latcrostratum, 3.5-6.5 f.illl diam. PileipeUis a hymcniderm, differentiated 
from the contex t, with inOated hyphae, hrownish, with rounded apex, 29- 31 
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Figure 2. Pou::mrll11 f.:rrni: a. basidioma. b. basidiospo res. 
c. ba~idi a, d. ch<.'i locystidia, e. h;1irs ofthc pilcipclli\. 

fUll diam., interwoven with groups of brownish hyphae, most ly with encrusted 
wall::., septate, 13-20 1-1m diam. Stipitipe:Uis covered by hairs equal to those of 
the pi lcipcllis, with non· scl'iform caulocysl'idia. Clamp connections absen t in 
all tissues. 

Habitat: scattered to gregariou.", in Tropical Atlantic Rainforest, saprotrophic. 

Spa:imcns examined: BRAZIL. s ... .sTA C AT.\MI S" s-r.\Tt:: Blunwnau, P.uquv Natural 
Munici~l SJo Fr.mcisco de A~)h (Z6°S~:;'J S.9"S I\9"<H" J6.8" W), JS.VI.2001. Kmst~ll 

•108 (SP); 29.V U.2001 , Kur~l,../1 •116 (SP); OS.LX.2001. Kt•mr•ll •135 (SP); 30.X.2001, 

Ka r$lrtlt <161 (SP): l8.XI.2004, Knr$1ttlt .J68 (SP); 13.XII.2004. Kau tr.ft 486 (SP); 
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19.V.200S. Kar.<r.:dr SJ·I (SP\: 0\.\'11.2005. Kamdr 5·18 (SP): 29. VII.200S. Kom«<r 549c 
(51'); 29.\'1\.2005. &ustt•lt 5•1!if(SP): 30.1 X.2005. Km•stttlt 580 (SI'); !.XUOOS. &ustttlt 
5S9(SP). 

Distribution: BrJzil, Dominican Republic and Costa Rica as Pouzmelltl 
squamifo/ia (Halling & Mueller 2005). 

Comment s: Jlouzarrtlla ferru i was .:ollected fro m June 10 October during 2001 

and 2005, with higher numbers of basidiomata produced in July 2001 and 
Augu.~ l 2005, suggesling thai cold temperature triggers ha.~idioma fo rmation. 

Pouzt~rellafrtrrrtri is characterized by its red pilcu..; with orange margin covered 
by red hairs, stipe covered with reddish orange hai rs, b lackening ti s.;;.ucs, white 
basal mycelium, and presence of \.:heilocystidia. Pouzurelld farrtri is similar 
to other Sout h America species of the ge nus in the c<mspicuou:; prcsc.>ncc of 
chcilo..:ystidia. It is directly comparable to Pouz aromyces St!jJiaceubastdis J::. 
Horak from :\ rgentina (Horak 1983) and Wrodopltyllus S•Ji utmifolius (Murrill) 
Singer cited from Hr.t7.il by Singer & Digilio ( 1952). ' I he former ditfcrs from 
Pow:nrt!lln ferrui by posscs..<:i ng a golden brown pileus, smaller basidios porcs 
(1-1.6- 16.2 x 7.8- 9.2 J.11TI) and larger cheilocystidia (15- 70 x 15-15 JJm) and 
the latter di ffers by its black to gray pileus (sensu Singer & Dibrilio 1952) and 
larger chcilocystidia (56 x 20 J.lffi ). Two other species with a reddish pileus arc 
Pouzarumy.:~s aur~ocriuilus E. l lorak and P<JuzMomyc:es eri11t1Ct!1tS E. l loruk, 
also from Argentina, but thcsl.' differ by thei r absence of ..:hcilocystidia (Horuk 
1983). 

Pouzm'tdla sqwmtijl)/ia sensu Halling & Mueller (2005), cited from Costa 
Rica, was the d oses! species to the .:ollected material, differing only in size 
o f pi leus (1 2- 20 mm) and hasidiospores (11 - 16 x 7.5-9 JJm). 'I he analyzed 
material and l,ouzmetln SlJtmmifolia sensu llall ing & Mueller differ from 
Pouzaulla HJIUunifolia sensu Murrill (Murrill 191 5. Singer 1942) by the 
latter$ mcllcou..o: surface, fcrrugineous-fulvous hai~ that do no t blacken when 
handled, anJ. broadly fusiform or davate ..:hcilo.;;ystidia (T. j. Baroni , persona l 
communicatio n). 

'l: j. Baroni (personal communication) examined the identityofP. sqmunifo/ia 
se nsu Halling & Mueller and verified that it is PouznreJia fureri. 
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distr ibution 

Introduction 

Sorediatc crustose lichens arc one or th e most difll cuh groups to identiry. 'I hey 
cause many problems, ::as they arc usually ste rile and the th:tllus characters 
O\'crlap in many, even distantly related, taxa. Secondary chcmi~ try is, however, 
very usdul as many ~pede~ arc o.:haractcri~ed h)' ~peci fi o.: set~ or lichen 
substances. Somt> taxa have the same chemistry, but in most cases, there are 
d ifl'ercnces in morphology. This group ofl ichens was much ignored in the past 
and only recent ly more attention was pa id to its taxonomy (e.g. Ulundon 1989, 
1992; To nsberg 1992, h yday & Coppins 1997). However, such ta:<a are still 
mu' h under-recorded in many regions and Poland makes no exception. 

Despite an earl ier key to commonly sterile ~ored iate crustose lichen species in 
Poland (Nowak & ' IObolewski 1975), this group has been much neglected until 
recently. Specimens were generall y determined using only thallus characters 
and spot tests with simple chemica ls, with no thin-layer chromatography 
(TLC) employed. Arter the rece nt revision of the lichen genus Lr:praria Ach. 
(sec Ku kwa 2006), this si tuation changed and many taxa wc=rc reported ro r the 
first tim¢ ror the co unt ry (Sliwa & To nsbcrg 1995, Sliwa 1996, Kowalcwska & 
Kuk\va 2003, Czarnota & Kul...·wa 2001, Kub~a 2006). Also the distr ibuti on 
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of many taxa is now be tter understood (e.g., Kukwa 200Sa, b; Kubiak 2005, 
JabloOska & Kukwa 2007). Nont!t heless, the current state o f knowledge of 
sterile sorediate nustose lichens is st ill far from sat isfa..: to ry. Many species are 
st ill greatly under-recorded so that it still is impossiblc to estimate their true 
distribution an d frequency. ' I his part of the Polish liche n biota remains one of 
the most insufficiently studied o ne in the country. 

By presenting six taxa new to Poland in this paper, \ .,.C both contribute to the 
knowledge of sorediate crustosc lichen taxa and expand th e knowledge of 
lidten diversity in the country. 

Material and methods 

Materhll studied, including types, and used in this paper was deposited in the 
fo llowing herbaria: B, BG, UM , E, GZU, KRAM , Ol:rC and UG DA. Chemica l 
analyses were performed by thin -la)•er chromatograph)• (TI.C in soh•ent A, U 
and C) according to the methods ofOr.mge cl al. (200 1). 

The taxa 

Lccanora faritwrie~ Uom:-r 
in !looker 8: So"wb:l·.Suprlcmcnllo 1hc English Ro1any 2, lab. 2727. 1834. 

'fhallus crus.tose, endo- to episubstratal, minutely areolate to tuberculate, 
slightly shiny, grey-green; prothallus not distinct: sora.lia bursting from the 
apict.-s of areolcs or tube rculae, ±flat to convex, rounded to irregular, sometimes 
partl)' confluen t: so redia fine, in colour ::imilar to the thallus, but usually slightly 
lighter; apotheda absent in Poli sh material. 

Chemistry: According to '10 nsberg (1992) the specie-S produces atrJnorin, 
chloroatranorin, roccd lic acid and rarely unidentified fatly a.;id-5 in traces. In 
Polish specimens we detected atranorin and roccclli c acid (chloratranori n not 
tested). 

Ecology- In all coll ection si tes the species was fo und in deciduous fo rest 
o n e\·cn bark of Ct~rpimts l1dulu.~ and Qrum:u.~ ruhm. Among accompanying 
species Buellia griseot•ireus{Thrner & Rorrer ex Sm.) Almb., Fltscidea arlwricola 
Coppins & Tonsbcrg, llyJ,ogymllia pllysodcs {L.) Nyl., Lecanom tltysm10plwm 
R.C. Harris, Myc.Qbilimbh! i.11ixa11thoidt:$ (Nyl.) Vitik. et al., Parmrdia liulcatll 
Taylor, l't!rtusnrin a mara (Ach.) Nyl., Uopa/(lS/JOm viridis (To nsberg) 'lb nsberg 
and 'J'mpe.liopsis Jlexuosa (Fr.) Coppins & P. james were noted. 

Geographical djstribution-'1 he species ha..; been reported rat her f rom scattered 
localities, hul the dist ributional range is rath er wide. In Europe the species is 
known from Austria (Tensberg ct al. 200 1). Great Britai n (Coppins 2002), Italy 
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(Sardinia) (Zedda 2002), Ireland (Fox 2001) , Norway (Ton~herg 1992), Porlugal 
(Boom 2005), Spain (I.Iimona & llladun 200 1), Sweden (T,m:o;hc rg 1998) and 
Ukraine (Kondr.llyuk & Coppins 1999}. his also recorded from t\sia (Hong 
Kong) (Aptroot & Seaward 1999) and North America (Essling<.>r 2006). 

Comments- TI1c species has a very distinct chemistry and morphology. 
Howe\'er it can be confused wi th the morphologicnlly similar Budlia 
griseo"ir~us nnd Leet1110m exptdhms Ach. 'Jhey can be most easily separated b)• 
its .:: he mi~try, as the former produces. nors.lictic acid and atranorin, the latter 
us.ni c acid, xanthoncs and 7.eorin, whereas. l ... .fim·llaria contains atranorin and 
roccellic add (Tonsbcrg 1992). 

SI'I!C: IMI:Ns IIX.A.\IINilO 1'01.1\ NI>. llawa l.akclaml. Bc:t\oo'CCn NO'o\•;a Wicl and R)iC"''o 
l'i lb!-,'C). fokst se'"'til,)fl No. 200 (S)0 SI'ZO"N. IS"Slf,ll "~). un <ArJmms b.-tuiM -
01.1.2004 Kuk"''d 288() {U<:DA I. 1158()). I~ of S1.adow~-, .....-ul<'m<.'nl. L.il>"d ri\'Cr ~~~IJ(•y 
(53°•16'Z IMN. 19"03'17"E). un Cmpimos b.-t1tlus IUV.2.001 Kukwu 3080 (UCI>A 
L- JO~l). E of Ryj<'wo ,· jlJ;~gc, forc.st $('('l ion Ko 2 16 (S~~so·ts• :-;, tg"S7'51ME), on 
Carpirms l'<!lulus 30.08.1996 Kukwa (UGDi\ I. 115t;O). Olst.tyn l.ukt~01nd . Ob"l,tyn 
10\oo,l, Las Micjski fOI"c~t (!>3"·18.122 '1\ , 2CI"27.S20'E), on Qu.-rn~S rttbrii-02.V.200S 

t.::ubi:~k(Ot:rc t.), 

R.;n :klt.Xt:l: ,\ 1.\' l'liotL,H liX,.;>.II)o:t:l> G RE,\'1' BRITAIN. ILxm,o\Sn: SuSS':X. 

Hurst tlicrpoint, D~nny salld-ficiJs, on wood-s.Jat. Bor rcr (IIOLOTYV£·BM). 

Lcca11ora t~ on•cgica ' l(mshcrg 
Somnll!rl.:!ttia 1'1: 165. 1992. 

TI1allus crustose, episubst ratal, cont inuous in most parts, with flat arcoles, pa le 
grey; prothaUus wh ite, distinct; soralia mostly diffuse, !lat to com•ex in younger 
parts of thallus, but later hemming fu.,.ed; soredia fine, concolo rous with the 
thallus, o r lighter to almost whi te; apothecia absen t 

Chemistry: 'I he species produces atranorin and protocet rari c acid ('lOnsberg 
1992) and I hose substances we re detected in Polis.h specimens too. 

Ecology- Titc species was found on bark of pines in peat bog pine fores t and in 
mixed fo rest. It was accompanicJ b)' typical pine dwellers like Hypowwmyce 
scalaris (Ach.) M. Choisy, HnJOgymt~itr physod~s. Lecmwm couiureoides Nyl. ex 
Cromb., Upmritl spp., Pseudet'tmlitifurfumcea (L} Zopf and, in one case it was 
growing together with Cliostnmum lepm!irun (lliisiinen) Holien & 'J'onsherg. 

Geographical distribulion-'lhe species: has been rather recently described 
(Tonsherg 1992) and is not .:ommonly recorded so fa r. It is known from Estonia 
(JUriado ct al. 2000), No rway (Tonshcrg 1992), Sweden (Santes..'l.on 1993) and 
Switzerland (Dietrich & Scheidegger 1996). 

Conunents- 1 .. uorvegim i:o; \'Cry distinct on account of the pn.-sencc of 
p rotocclrdric acid. l11al substance is a rdrc sccondar)' metabolite among 
crw;Lose, sorediatc taxa and is nul known in any superficiall y similar species. 
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L. uorwgim .;:an be confused with Clioslomwn leprosum and Loxospom e/(llitla 
(Ach.) A. Massa!., both with white-grey thalli. However, the}' contain caper<~ lic 

acid and thamnolic acid, respectively, as the major diagnostic substan~es. Also 
Ochroled1ia microsri,:toid~ !Uisanen may resemble L. 110n •t'.gica, e:o:pccia lly 
when it grows on pines , but that spcdcs produces \'ari olaric and licheslcrink 
add.-. rronsberg 1992). 

SPI:CIMI.NS UXAMISI:n IIOI.A NI>. llol imt G"'·tJr. Chy W Cz:l rncm 11<1\Ure 
res~m~ (S3~~ ·fi S"N, 16->s:f•IS"f.), un l'imt.< $yl1~1ri1 13.XI.20().1 Kukwa 
3673 (lJGDA I. 126M). KaSJ_ubr l.akclanJ . Kur'IA" Gr'1~y n;~l u re rekrl' t', 

rore~l lil'Ciiun ~o. IJ>I i (S•I"2f26"N, 1,-S7'Sl "E), on wuod 27.\'.(00S Kukw<~ 

(lJGDA- L- 12SQ I). 

R£FI:R£NCJ: M.\TI:IUAL I:XAMINii.D- NORW:\ Y. T. TonsiX'rg, lich. lsid. Sored. 
Crus\. I':X5. 11 (II(; 1.). Oppbnd. V~g,'l. t.a tm. all. 400 m, on Pi111<S sy/vt;.fldJ 
22.VI. i!:I90Tonsbt-rg lJ/3 /b(BG l - 237&). 

Lecanora parmonica Szatal:~ 
.\nn. l ti sl. KaL-Mus. NaiL I lung .• scr. 111)\". S: IJS. t9>4. 

ThaUus crustosc, in shades of grey, sometimes wi th a slight!}' blue tinge, 
episubstratal, thick and bullate areolate to verru..:ose; areoles crowded, never 
dispersed; prothallus not obserwd; soralia rounded to slightly irregular, 
discrete, formed at the lops of areoles, slightly com·ex or fl at to c.xc.a\•ate, in 
some cases with a thalline rime arou nd; external sorcdia greyi:-;h to dark blue 
grey, internal greenish grey; apothecia and pycnidia not ob!'erved in Polish 
material. 

Chemistry: According to Brodo e1 al. ( 1994) and R)•an et al. (2004) the species 
produces atranori n (major), chloroatranorin (minor), roccellic acid (trace), 
gangalcoidin (major to trace) and nor~angalcoidin (lnlce). In Polish spcdmcns 
atr.morin (major) , roccellic add (rather major), gangaleoidin (major) and 
possibly a trace of norgangaleoidin were found (..:.h loratranorin not tested). 

Ecology-At the collection sites L. pmmouim was found on old brick made 
buildings and grew on shaded to well-insolated wa lls. It was act:ompanied by 
typi~ l taxa growi ng on man made substrata, mainly by L. disper$11 agg. ::uld 
Caltlf>la.:aspp. 

Geographical distribution-The spedcs is known from Au..:: tria (Brodo et al. 
1994), Belgium (Diederich & SCrusiaux 2000),J•rancc, Germany, Great Britain 
(Brodo et al. 1994),llolland (Aptroot el al. 1999), llaly, Ma.;;edonia (Brodo et 
a!. 1994), Slovakia (Pi~U t 1999),Spain (llimona & Hladun 200 1), Great Britain 
(Coppins 2002) ami Nort h America (Ryan ct al. 20011). 

Commenl's- L. pmmo11ica is easily recognizable by the convex, somehow bullate 
arcoles, delimited soralia with dark blue exter nal sorcdia and the presence of 
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at ranorin and gangaleoidin in the thallus (Brodo Cl al. 1991, Ryan Cl al. 2001). 
1t i~ commonly sterile and it can be confu...;cd with Porpidia tuber .. :ulmm (Sm.) 
l lcrlcl & Knoph. Both taxa have ~im i larly coloured soredia, but the laner 
has more or less even th ;~ Uus, arcolcs, if present, arc ncwr such convex and 
il produces c~mfl ucntic acid as a main scc<.mdary metabolite (Galloway & 
Coppins 1992, J!ryday 2005). Also 'Jf!phromda grwnvsa (Pcrs.) Hafcllner 
& <.:!. Roux and '1: perrusarioidcs (Dcgd .) liafellner & Cl. Roux have similar 
darkly pigmenled ouler sorcdia. However sorcdia in ·1: grmnosttle nd to cover 
more or less almost the whole thallus, especially in older parts. It differs also 
chemically and produces alranorin and lichcsterinic acid (Purvis 1992, Urodo 
ct a\. 1994). T.JJertnwrioide.~ is morphological\)' more similar to 1 .. pamwnii.:a 
due to delimiled soralia. bul di ffers in I he presence of o.-collalolic acid in the 
thallus (Brodo d a\. 1991). 

Some morphs of L. caesiosom Poc lt with J ark soredia \,11. 11 be mistaken for L. 
pm111011i1·a as wdl, but !hat species predominately differs in the chemistry as 
it contains fa tty acids instead of ga nga lcoidin (Brodo et al. 1991). So far, L. 
caesio5ora has not been rcporlcd from Poland. 

SPF.CtMr.Ns ~;xA .\IINY.n POI.i\ NO. IIa ~<.-a l.nkcland. Pos1olin vi llage, old Goth ic church 

(53°52' 1 5~N. 19"0J'2.6•E), on brick 30.1 X. I997 KukwJ (UGDA I. 12U6, KRAM 1.). 
Prz('7.0'1ark l'illagc, Tcu1onic a1~t le (53"5 1'4rN. 1 '729'n~F.), o n brick.....(I4 .VII.200J 
IJOC"lkaj, 1\ukwJ (U(i i)A J. 127·17). Ni1.i na Staropruska. 1 : 1\ll~k !own, TCUII>nic 

cas tle (S-1~22' 1 7•:.~. 19"·t0'WE), on brid;s- 11 .111..2007 S%ytu~eyk (UGU.'\- L- H067). 

REFUESCI: MJ\TUIAL li:XA1>11 SI:D-AU~,.RIA. A. Vtzda, l ich. Sel. Exs. 1808 

( tso .... n t m•t·B, liM). I. P~ll & M. Stl!iner, l.kh. Alp. 257 (II, UM). Cii:II.M ANY.I I. ·1: 
lutnbKh & G. B. h·ig .... I.A'("JIIoroicl l ich. 8 (H, !IM). 

Pycnora lcw:ococca (H.. Sant.) R. Sant. 
S..ntcsson c t ~ I .. l.ichcn-l:orming and l.ichc tliCObus Fungi ofR!nno:Samd i;~: 275,2004 . 

- HypcK.:11umyu /n,waxa• R. Sant .. in Moberg. ihunbcrgia 2: ~. 1~. 

'01allus cpi~ubstratal, grey, but with distinct pinkish tinge in the herbari um, 
consi sting of subsquamiform arcolcs; arcolcs pc n~i s t cn tly discrete in Polish 
mal eria l, ± d r.::ular to irregular, becoming larger and sorediate by a~c; protballus 
not C\tidcnt; soralia margi nal, labriform; soredia ~on~olorous with the thall us; 
apot becia not known .. 

Chemistry: The species is very uniform in chemistry and onl)• alcctorialic 
acid with satellit~s were r~portcd (Tonsbi.'rg 1992), as in Polish spcdmcn we 
dete.::lcd. Due to the presence of that chcmosyndromc, thl' thallus becomes 
pinkish in herbarium. 

Ecology-The only speci men was collected on bark of F(1g11$ $ylmtiw in a beech 
forest. Then· was no information on accompanied species in the collcctins 
silc. 
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Geographical d isl ribution- lhe- species has been reported so fa r from Austria 
( H<~fellncr & TUrk 200 1), Cze.::h Republi.:: (Palice 1999}, l:inland (Santesson el 
al. 2001), Norway(Tonsberg 1992), Rumania (Pal ice 1999), Russia (Kubiak eta!. 
2003), SloV<l kia (PiSUt ct a!. 1996), s,~cd cn (S-antcsson Cl -al. 2001), Switze rland 
(Dictri .::h & S.::hcideggcr 1996) -and Great Britain (Coppins 2002) -as well as 

from Greenland (Ai strup 20()1() and North Ameri ca (Esslinger 2006). 

Commcnts- P. /r:ucococctl is well charac terized b)' the presence of alcctorialic 
acid, small subquamulosc (rare!)' non·squamulose), well-separated from each 
o ther thallus arcoles and marginal soralia (Tonsbi.'rg 1992). It can be confused 
with P. soropltOTI I (Vain.) HafcUner, another sorediatc and alcctoriali.: acid 
containing membl'r of thl' genus. 'I hat specks differs in the .:rustosc, oftl'n 
yellowish brown arcoles (Tonsbe.rg 1992). 

SPt:ci.~IL'I EXA.\IINW- flOLi\NO. 8(':§k.id z~""i«ki. G6rlll Ryc<>rrow• Mala Mt .• 1111. 
c. 1175 m (49"2<1 'N, 19"04'10), on Fa~us sylvati<il 07.\'111. 1964 NO<"""k (KR,\ M I. 
lol420). 

Rinodim1 degeliana Coppins 
l.i chcuut ogi~ I I S: 1<17. 1983. 

Thallus t pisubstratal, no t ddimited, irrt>gularly sprt>ading, artolate, matt, 
areolcs crustosc or usually subsquamulose, irrtgularly roundt d to triangular, 
tending to become rJiscd at the tdge, grtcnish grey to grey; prolhallus not 
evident; soralia discrete, marginal, at first linear, but becoming labriform, 
concolorou..<.: with the thallu..<.: o r white grey, sorcdia granular; apothecia absent 
in Polish specim en~. 

Chemistry: The species produces atranorin, chloratranorin , zeorin and 
somdimcs trJccs of unident ified terpenoids (Tonsbcrg 1992). In Polish 
specimens we detected atrJilOrin and zeori n (chlorat ranori n not tested). 

Ecology- The species \.,as collected on smooth to moderately rough bark of 
deciduous tret~ . In all localilies R. degelitm(l was round in moderJtely humid, 
mixed or deciduous forests. 

Geographical distribution-'! he species is rot her rarely reported and is known 
from Aust ria (Tonsberg et al. 2001), Estonia (Apt root ct al. 2005), Hnland 
(Sant esson et al. 2001), Lithuania (l\'loticjO.naitC et al. 2005), Non .,ay (Tons berg 
1992), Sweden (Coppins 1983), Great Britain (Coppi ns 2002) and North 
America (f..ssl inger 2006}. 

Comments-"nH.· combination of ..: rustosc to subsquamiform thallus arcoles, 
marginal, mostly lubriform soralia and its content of a t r<~norin and zeorin 
make R de~:dimw very di stin..:t from other crustosc sorediatc lichens. Only 
R. griseosomlifem Coppins has identical ..::hemist ry, but it differs in non-
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suhsquamiform, hut rounded , fl at to ± .:om•ex thallus areoles and blue-grey 
external soredia (Tonshcrg 1992). 

S 1•t:CIMI>NS l: ltA.\I IS Ml 1'01..\ND. !lory 'li•cholskie. C. 2.5 km \\' of S~rJ lt.zeb 
l'i l lage (SJ•J9'2r~ . I S" J 6'•to"E) , on Tilia cunffllt• - H .VI.lOOI Kul:waJJ17(UGDA-L­
I/ 794). Ol~l.lyn l.akcland. Kudypy dcrKin>logiaal park, (53°46'!\, 20"22'E), on (Arphw.< 
bt/ltllu-2-1.\'.2006 Kubi.,1k (OLTC- l). ~by ~aJ'iwOO:tkie niiL UR' rcwr1~ (S3 .. 30' 1S".:-1 , 
20")$'4rE),on Cory/mmod/ann- 17.\'111.2005 Kubiak (OLTC-L) 

R liFEUSCC MATiiRI.\L I:X,\MI NiiD- SWEOEN. LULl! L,\I.'V,\1.\KI<. K1ikkjokk par. 3 km 

SSW of K\'iiJ;.jokk, SE ~klpt' uf Nammatj, 66°56':-1' , lr'ln~. on 5!1/i.r ~ I" UJ-07.1977 
Coppins 6138, Tilx'll { ILOLOTrt>c-E). NORWi\Y. NOIWL\..'110: Vf.'fsn, !he \ 'I' b~nk of 
l~kc Jlush'aln,Sof Ston •ik,a iL. 40-SO nl , on lk-tula ,·r· 02.1X. 19S2 1hn\Mrg 76/&•{llG 
L- 2J016). 

Scoliciosporum gallu rae W:zd:• & Poclt 
in Ni111is& l'<ltlt, Studia(~~. 7(supp1.1):221 . 1987. 

Thallus cru~aose , episubslr.Hal , inde t(' rminatl' , greenish to greenish grey, 
forming sma ll individuals on the twigs, consisting c:xlusivcly of rounded soredia 
and ..::onsorcdia wit h we ll dcvclopcd sored ial wall; prolhallus and typica l sor.ilia 
not evident; apolhecia present in a ll collect ions, ralher nat whe n young, bul 
bc.:oming extre mely convex with the age, pale to dark brown, hymenium and 
hypotheciu m colourless, epithccium brown, asci 8-spored, sporei' 0-3 septate, 
fusiform. usually sl ighlly cur\·ed, 17- 21 x 3-4(-4.5) ~oun. 

Chem istry: Gyrophoric u.::id and \ccanoricacid were dctcctt'd (sec also T0nsberg 
1992}. Sometimes the COih:entral ion of those substances might be low, as the 
tholli did not react red with C even in squosh preparations. 

Ecology- Tile species was collected o n young trees and I wigs in open places. 
All collecting sites are in very close vic inity o f I he seashore, where S. g(l/lurat! 
is probably common. It was associated with Leamora ca rpimw (L ) Vain., 
1.. pulicaris ( l'cr.s.) Ach., L symmicra (Ach.) Ach., l.emmml sp .. Mi.:rmm 
11itscilkcwllfl (J. Lahm ex Rabenh .) llarm., 1 11t~cia tenella (Scop.) DC. and 
Xrmtlwria pllrietiml (1 .. ) Th. Fr. 

Geograph ical d istribulion- So far the species is known only from Europe 
and is reported from Austr ia (HafeJiner & TU rk 200 1), Belgium (L>iedcrkh 
& SC rusiau x 2000), Ccrmany (Sparr im• 2000), l!aly (N imis & Poch 1987), 
Luxembourg (Diederich & SCrusiaux 2000), Norway (Tonsherg 1992) , Porlugal 
(Boom & Ciralt 1996), Slovakia (Gutto\'3 & !'alice 2001) and Spain (Lo ngan & 
GOmez- Bole a 1999). 

Comments-S. gal/mae is a r-Jther small and inconspicuo u~ lichen specie~. 
In the licld it can be easily mistaken for S. chlororoa:um (Gracwe ex Stenh.) 
VCula. S. cllloroco,xmn is, however, easily separ-Jtcd by !he abst·ncl' of sorcdia, 
and longer, wider and mo re richly sept ate ascospores. Sometimes S. g(l/lum~ 
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is thought h) be only an im mature form of S. dtlorococcum with smaller and 
not wd l developed spor~:S (Tonsberg 1992), but so fa r, no certain intermediate 
forms are known. 

S. galltmlt' can be confused with S. st1rotl1rmmi (Vain.) VCzda as both ta;o,:a 
posses soredia and produce gyrophoric acid. They predominantly differs in 
the spore characters, wh ich are fusifom, straight to slight ly curved and up to 
3- scptatc in S. gallume, and acicular, mostly S-shapcd and up to 7- septate in 
S. sMotlwmui. When sterile, those taxa seem to be almost indistinguishable, at 
least in material from Poland. 

S. gtJIIume is superficially si milar to taxa of the MiL·t~rea prMiua ..:omplex, M. 
microt:ocxa (KOrb.) Gams ex Coppins, 1H. !Jmsiull Fr. anJ M. viridilq,rosll 
Coppins & Van den Boom. All those taxa have oblong-ellipsoid to ovoid, 
most! )' 0- 1 septate spores, and addit ionally M. microt:{)CLII and M. praJina,lad 
gyrophori.: add. M. viridileprosa contains th at substance, but has the mi careoid 
type of the photobiont with smaller, <1. 5-7 !Jill in diam. cells (t:oppins & \'an 

den Boom 200 1, T<msbcrg 191J2). 

SI•F.CIMii!"S I:!CA.\11:-;"Im I'OI.ANU. llcl Peninsula. llel~kie Wydmy n:tturi.' reser\'t', 
( >-tG )9'2:-t "~. 18"·1 6'2:7~ 1::), on I 'J1mlr.> ltnrw/t>- IS.X.2006 Kukwa S.369b (UGl>A- L). 
Wiilana Stllit . I' of MikUS"t.cwo 1i1lagc. Mcwia l.acha natu re resc r1-c, (s-t"J:o·sz-N. 
18"57' 58. 1::). 011 Salix sv.- 28.111.2001 Kukwa 1955 ( UGl>A- L). Slowi 1\sk.ic Co<tSI. Bid~ I•"• 
llilltu~ rescn 'l.' (S4°47'39"-S4"4tfll" :'\ , I~J )'44 "- t8" 1 6'06"E), on Brt .. la sp~ Popr~lus 

lmnr~ltl lllkl SalixlJ" 2:006 Kukwa ,18•16. •1896 5196, 5209 (UGUA l . KRAM L) 

~u•RtU!NC ii :-IA1·1!11, 1AL li!CA>tt NW ITA I.\'.SA tW INIA: l'ro1·. Cagliari. ,\l'(u Ncriddu. M. 

Selle Fratclli - Wiumann & Pihl ( IIOLO'I rl' liS-G ZU). 
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A(,str..cl Two ntw ~lk:de,o; of Rl•yliJIIW#IUtte art' r.ks.:ribtd from Yunrwn l'fllvinc..-, 
C hina , C«wmycts lijirmgemis Oil 1\,·igs of Pimu tmrrnm/ii is 501:11('\"hat similar IO C. 
l"'l•illt•l"s but JitTers by the J imcn)ion anJ shat)'d of a.s.:i anJ :a'ii..~I)()(CS· '1/.,~rr;rt' 

tlbit'licd " on 1\\'igs of Jlbie!; sp. is n.orpbologio:al~· similar to Q,umnyc.:s gudwmmsis 
but difl(>rs b)• ~mil lli!r a~umat:~ a r~<l filifnrrn paraph~·~e!> ~o,ith knobs. 

KC)" won..!.~ ll.U'Cmymta, Rlry ti$11111taks. taxon u my 

Introduction 

Specie!' ofCoccomyces De Not. are charaCicrizcd by having m ore or less circular 
ascomatu opening by scv~."r.al radiate or irrt·gular splits, cylindrical to davutc 
asci, and filiform to fusiform ascosporcs, which are often surrounded by 
gelatinous sheaths (Sherwood 1980, Cannon & Minter 1986, Johnston 1986). 
Species of Coccomyces arc similar to spcdcs of 'JI!~rry(l Sacc., but the latter 
have apically knobbed paraphyses embedded in gelatinous sheaths forming an 
cpi thedum and mul ti· septatc ascnspores (Reid & <:ain 1961, Shcn\•ond 1980). 
'I he affinities among Coccomyces, 'llli!rr)'ll , and related gcncr.a arc discu.,.sed in 
detail by Sherwood ( 1980) and Johnston ( 1986). 

With mo re than 100 species, Coccomyces is the second largest genLL<; of the 
Rltytismatal.:s and is known worldwide {Sherwood 1980, Johnston 1986, 2000; 
Spoont>r 1990). In China, 24 species iJre reported (Korf & Zhuang 1985, Lin 
1998, Hou ct at. 2006). ·a,errya is a sma ller genus with only six species (Reid 
& Cain 196 l,l:unk 1980, Yuan & Mohammed 1997). '!here is no information 
aboutt h i~genu~in China. In the present paper we describe a newspecil'$ in the 
genus 'llru ryaand a new one in the genus C."occomyce.~. 

• Aulhorftwcorl"dJlOUJo:rk.~ 
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Materials and methods 

Sec lion:; of di frercnl lhicknc:;s of ascomata were made by hand using a razor 
blad.:. Microscopi..: preparations were made in water, Melzl.' rS reagent, 5% 
KOH, or 0. 1% (w/v) cotton blue in lactic acid. f or observa tion of ascomata l 
outlines in verl ical section, seclions were mounled in lactk ac id or ~ou on blue 
wilh prelre:nmenl in \-.alcr. Gclalinous sheaths surrounding as.:ospores and 
paraphyses were observed in water o r cotton blue. Ascospore ~on l en t s were 
drawn based on observalions in water mounts. Measure ments were made from 
20 as.:ospo res and asci for each specimen using malcrial mounted in 5% KO II 
o r Melzer':; reagent. 

Taxonomy 

Coccomyccs lijitmgct~si.s C. '- I lou & M. l'icpcnbr .. sp. nO\'. 
M\·coBAl'!> SII IJJ 11/GURIJS 1- 5 

Asto>l'lllla 700-1200 1mt, 01hi<.ulari~~; parapilysa filijm 1~: IUd 55-9.~ x .f-6/ tU!, da•·ati; 
m(mj~<.m~ 45-70 x 0.8-l pm,Jrlifarmt:"-

EI.ymolog)': l.ijia.ng, ~fo:rrin~ to I he pia..: ... ~<.• he~ the SJIL..:inli.'n l•'as ooii L..:Ic.:l. 

IIOI.OTYI'E: On twig} of Pim.s a~mwulii !:ranch. (l'i>I<IUtlt:), C.III NA. YUNNAN: 
l .ijianr~ alt. C.l . 3000 tn , 30 Vll 200 1,C. (_ llnu . M. Pi~ptnhring. R. J..:i nthn~r. and 7_ L 
Yun~: 151 (A AUt!P 900-12). 

Ascomata on dead o r living twigs attached to stems, usually in lhe lower 
suppressed part of lh'-' tree, more fr\.'qucntly on 1-2 y.:ar old twigs. In surfac\.' 
view ascomata 700- 1200 }!Ill. cir.:ular or subd rcula r, grey or black grey, coarse 
on the surface, wit h a depressed cent re and a small central papilla when young, 
opening by 3-5 irregular lob~. without a preformed dchisccn~c line. Ln median 
vertical section, ascomata intracortical, 300--100 J.lll1 thick, covering stroma up 
to -10-65 J.llll thkk ncar the ccnl rc of the ascoma, slight ly becoming thinner 
toward<:. the edges, not ex lending to the ba..;al stroma. composed of an outer 
layer o f hosl tissue and an in ner la)•er of brown to dark brown thick-walled 
lextura angularis. P\.' riphysoids and cxcipulum absent. Basal stroma wd l­
dcvelopcJ., composed of an outer layer of black to J ark brown angular cells, 
18-25 J.llll lhi ..:k, an inner layer of pal\.' brown to h)•aline hyphae and numerous 
crystals \'ariable in shape and size. Subh)•mcnium 20-30 ~oun th kk, composed 
of tcxturo intricata. Paraphyses 90-125 flnl long, filifo rm, unbranched, septate, 
.:a. I J.l lll wide, at the apex up hl 2 - 3 fllll diam. a1,d ofte 1, hooked Asci ripening 
sequent ially. SS- 95 x -1 - 6 J.lffi , q •lindri.:a\, short-::Jalked, acute at !he apex, J-. 
8-sporcd Ascosporcs fascicu late. -15-70 x 0.8- 1 J.lffi, fi liform, tapering toward~ 
the ba.<:.e, hyaline, aseptate, with 1-2 fllll thi<.:k gelatinous sheaths. 

Conidiomata and zone li nt~ not seen. 

Known d istributio n: Only from the type locality. 



Rl•ytinnat • .:~on conif~ t\•'igs (Yunnan) .•. 16i 

Figs. 1·5. Ccxcumy<Q /HI/IIlli•lu~on Mi~s of Pirm, arrnmul1i. 1.1\.dft$ bf'aring ;uconlilla. 2. AKOnl3ta 
~~ro:(!(lund~r o di~sccting micro!«.!pe. ). Asc0111.1 in wrtio:al section . 4. StmCill i'C o f an ascoma 
in \-.:ortical M"Ction. s. 1'-'uphyse$, " young <~Kus , two nwture ~d with aKOSJ)Oftt, illld disc.lnugOO 

OlS006pores. 
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llabitat: C. lijhmgcmiJ; was cullt!cled from living, suppresst!d twigs and dead 
twigs. 

Notes: Six spcdes of Coccomyc~ ure kn own on twigs of Pilms spp .. i.e. C. 
n•mbme Rehm, C. guiziWHt'usis Y. R. Lin & B. E I Iu, C. irrc:litus Slu: rwood, 
C. Jmpilldtus Sherwood, C. parv•llus Sherwood, and C. ~lrobi J. Reid & Cain 
(Sherwood 1980, Lin et al. 1991). 'I he ascomata of C. lijirwge11Sis art very 
similar to those of C. guizl10ueusis, C. papillatus, and C. strobi. All three species 
have ascomata on five· needle pines with a dcpres.~ed centre and a small central 
papilla when young. ' I he shape of ascoma and ascomatal structure in vertkal 
section are more similar to C. papillatu.~. llowcver, the asci of our .:o\lcct ion 
arc shorter and much narrower, the as.:osporcs arc much longer and narrower, 
and the shapes of asci, ascQsporcs, and paraphyses at to ps arc quite dirrcrcnt. 
l:urtlu:rmore, the host tissw .. -s arc combined much tighter with fungal tissues in 
covering stroma for our collectio n than those in C. papillatus. 1l1erefore, it is 
described here as new. 

'l11crrya abieticola C. I ~ Hou & M. Picpcnbr .. sp. nov. 
MvcoSM1K 511<167 I' IGVIWS 6-9 

Aw·.wnu/ol •15()-(}SQ /1'"• t~i}:tu. orbic••l«ria; ptmlp/iJU''Jili}.mnN;, «S:f !JQ-HO x 7-10 11m, 
dawuf: tUCo..<poroe J{J-5(} x 1.5-<1.5/un.fi/iform~s. 

Etylllology:rcferriug lo tlll: ll(>)l. 

HOLOT\' I'E: On twigs ul Abies sp. (/'im«"fflf:,, CHII\A . \'U:-.1NAI\: b ojunshan, ult. 
ca. 2•100 111, 25 VlllOO I. C. L Hou, M. Pitpc•ilri•JS, R. Kitsdmer, and Z. L Y~ng !OJ 

l •\ ;\ UI:I' 90036). 

As.;omata on twig:',150-650 IJ1ll diam. !:rom surface view, more or les:'.:ircular, 
slightly raising above the surface o f the substrate at maturity. opening by 
irregular spli ts to expose a sligh1ly da rk hymenium, lips abscn1 , entire surface 
dark brown to black, often crimplcd before ascoma open. In median vertical 
section, ascoma 250-350 ~m high , CO\'cring stroma 45-70 ~m thick near the 
..:entre, o:~nd thicker towards th~· edge, consisting of an outtr laytr of host ..:ortica l 
tissue Mar the basal stroma, a laytr of dark brown textur .. angularis, which 
docs not extend to the basal layer, and an inner layer o f short h)•phac which 
are connected to the basal stroma, basal stroma wdl·dcvdopcd, up to 200 !Jill 
thick, composed of short, hyaline hyphae and small cel ls. Subhymcnium 8-12 
fJffi thick, consisting of sma ll, hyaline cells. l'araph)•ses 100-1 55 x 1- 1.5 fJin , 
filiform, not bronched, swollen up to 3-6( -R) fJffi at the apex and forming 
knobs. usuall y surrounded by gelat inous sheaths but not rorm ing cpithedum. 
Asci ripening sequentially, 90- 140 x 7- 10 ~m, clavate, truncate at the apex, 
with a conspicuous stalk, broadest ncar the middle, tapering graduall y to 
the stalk, without circumapkal thickening, J., S·sporcd. Ascosporcs 30-50 x 
2.5-1.5 !Jill, fusifonn, acerose acute at both ends, hy·.J!inc, ascptate, wilh a thin 
or indistinguishable gelatinous sheath. 
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Figs. 6 ·9. 'll~rrya .U,ittimlll o n twigs of ,\ltia sp. 6.'1\vig lx-~rin11 as,omata obscn•cd utxlcr a 
di5sc.::ting microKopc. 7. t\.scoma in ,·crtical $C'Ct ion. S. Stntclurc of an a5eocna in vertical K'C tioo. 
9. P;mtph~s. an inllll<ltur.:: a5CUS. nlitturc asci with ao;co~("'r\'j., and disch;~ rgcd a~cosporcs. 

Conidiomata nnd :r.onc lines not observed. 

Known distribution: On ly from the type locality. 

llahit 3t: O n de3d or senescent twigs of Abic!l sp. 
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Notes: There are six species of Therrya are known worldwide <~nd five of them 
occu r on twigs of conjfcrs (Reid & Cain 196 1, Funk 1980). The other species, 
'J: eucalypti :t. Q. Yuan, oc..::urri ng on eucalypts, might be d os:e ly related to 
Colpoma Wa llr. instead of 'JIIerrya based on its morphology and host (Yuan 
& Mohammed 1997). Shapes of asci, a.;;cos:pores, and paraphyses of the new 
species arc very similar to those of type species of ·1: pi11i (Alb. & Schwein.) 
IIOhn. (Reid & Cain 1961 ), alt hough the tops of paraphyses do not fo rm 
a conspicuous cpithccium. T. abietica/(1 dirTcrs from the known species of 
Tlrerrya in having aseptate ascosporcs. Shapes of uscospores of T. abieticola are 
similar to those of Cot:comyt:es guizlwumsis (Lin et al. 1994). Th~·lutter di(fcrs 
in the larger ascomata and fi lifoml paraphyses without knobs at apex, as well as 
occurren.:e on Pi11m (lftn(llldii instead of on Abies sp. 
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Absrract T~oo·o tK.'W ~p«ics ol Gym11opuJ from the island of Andrm lKikladcs. C . 
. .l,~g<.-iln , Grt.'\:CC) arc Jticribt:d anJ J i!leusk\1. Gym11(}fmS tl~mus is " uniformly 
colouftd dark brO\>·n sp«its with unpkasam g.u li<:SnlCU, simi lar !Oihal of G. imp~tdkiiS 
but tJilf~ r i ng by t h~ tJ~rk OOsiJiocaq~. IO!l}t anJ s lcnd~r. a! must C!'lim.lr ic-.11 sports unJ a 
gretnish brown reac tion of the pileipeUis h)'Phae with alk>lti . Gym11opm amygolali5por"s 
~ how~ ~ho a simila r hut dearer gn.'i'n reaction with alkali , tlpedllll)' of the tr.mlY 
h)1•hae and it is therefore piKW in the s-ect. Ln-ij•<'tks subsect. ,\l(ll/;,;,...,.ln 1,•here it 
takes a un iqu(' pt))i tion 1vith iu J ark d.! IC!-brnwn to olil'~ceou ~ pi l~ us. ycllowi~h -hnl\"ll 

Jistantlamellacand lmx!dlyl'lli J>SOid loa n~·gtJal ifurm spures.. 

Ke)' Wunls O'"phaloliiUIIt' 

Introduction 

Rcport5 0 11 th e ma.:rofUilgi from the island.-. of the Al.-gean archi pelagos arc 
:o:carcc in li terature (Petrak 1913a,b; Plank 1980). In the frnmc of the inventory 
oft he Greek mac rofungi. th e island.-. of 1\ndro:o:, Naxos and t\ morgos (Kikladcs, 
Central Aegean, Greece) have been thoroughly investigated. Andros ha.'> been 
visited periodically h)' P. Liwt'l (1993-1997); fur thermore from 1995 un ti l 
recently, it is being inventoried almost yearly, mainly from September to 
March, by E. Polemis. Some preliminary results of this work, incl udi ng sewml 
records new for Greece, were presented in national check-lists (Zervakis et al. 
1998, 1999) and during scienti fic confe rences (Polemis ct al. 2002). Among 
other interest ing species, two collect ions belonging to Gy,mopns from ;\ ndros 
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- tht: first from an abandoned field with Ptt:ridium aquilhmm and the second 
in littoral alluvial gr..1&>land - are fo und lcJ be new spccit.~. They arc iU ustrated 
and described below. 

Material and methods 

'I he malcrial wa~ collected and photographed in !he field by the fi rS-t aut hor 
during his visits to Andros in 2004. Extensive notes were made from the fresh 
material. Microscopical analyses were perfo rmed using a Lcica o;vJ 1000 
micros..:ope using standard te•:hniques. Dr.J.w ings were maJe wit h help of a 
drawing tube. 

Taxonomy 

All hough the genus Gym1mpm in Euro pe is fairl)• well knovm due to the work 
of Ant onin & Noordc\oos (1997), a number of new taxa have recently been 
described, main!)' from the :vlcditcrr.J.ncan (Uai'lares c1 a\. 2007, Ca ntu 2000, 
Ortega ct a\. 2003, Villarc::tl eta\. 2002). AI present 41 species arc known from 
Europe, including the following two new taxa from Andros. Oa th new specie~ lit 
wel l within the core of the genus GymuopuJ as ci rcumscribed in a phylogenetic 
context by ~·l ata ct al. (2007) 

Cyumopus dysosmu.s Polemis & Noordd .. sp. no\'. 
Ml'COUA:O:K. 51 I 107 

Pilt11..< /0 J{) 111m, i1tm i.<p/lniw.f wl rom~x"~ dtp~t<.<, hy;r;:rophmt,.,<, lumd lnlll$h«.ido 
~ri11I10S, <Jbl;ciOr<" bnUUI<"'I>,/HifiC>t'<"ll>, s lul!<'r; /t:m..·l/11< mf~t/iUtm le>, m/mitm•, ~'<"lllrit<J>ll<", 

cras.oa.:, nlnc..rc ~S<ObrmmMr. 1tipd 3(1 SO 11 J -1 "'"'· pilffl tm1ro!nr. pmint:~:JUJ, 

s,lt~brrsmu.; ex/or StiJHJfljllr fwtms. SJHJra.- (7.5)8.0 I 1(12) x (3.0)3.3 ·1.5 W"• Qblt.mgtt<', 
lat:rymnid.:ac: ,.._-1 ~ylindrarc'""· Q- 2.0 2.9, illmnylaitkat>; INUitlitll.:lfnsporig.:m,filmlil/u; 
lldts /mnc:f/m11rr1 /rdrl'l.~"ra; dodfocysltifm 2() Jh X •/ 8 Jl''fl. r/uvalll w/ j r.sifrmnia, 
irocmtwiatt~; J•il<'l/>tllis et•l i$ ltJt•l.i$ cylimfmr.-is 3-13 I"" ltttis cu11stillm.s pismtmi) 
boc:mslntis etllllocystitUtt /6 38 x •I Hjtnl, cylbul mcw vd f/tXffi)$Q, int.-fllum cc>mllllitit"ll, 
iriNI<$111/a;fibulltt lrrt>tnlrl. Hubitul ima Pt.:rillium f«.i$ nul.-rulii- Ho/(llyJmi-: "Cotw.-, 
Kiklmk$ (C ilfi;O:<lll), 1.<1. <tlltlrt.l$, ValleyojVori $/nmm.1km from tl~e .<lt(nl', I Det. 2004, 
E. Pvkmi, Q.I-A805 (l. ) 

Etymolog)' <fy.< • OOd,l.limt • .smell, ~r .. rring to the fdid .sn~ ll. 

Description-Ua~id iomata medium ~i7.ed, fa~dcul atc, un iformly colored dark 
(grey-) brown, wi lh a strong fetid -garlic smell. Pilcu.;; 10- 30 mm, h emispheri cal 
to convex, with distinct central d epression, with slight!)' intlexcd and soon 
ddlexcd to straight anJ undulating m::trgin , hyg.rophanous, when moist dark 
date-brown, not or faintly striate at margin, somewhat sulcate, smooth, mall 
when dr y, pall esccnt o n drying to pinkish o r ochraccous grey-brown, fawn, 
a t .:cntre remaining darker for a long t ime. lamellae subdistant to moderately 
.:rowded, 1.=26-31, 1= 1-3, narrowly adn::ate and often forked ncar to attachment 
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l'ij.:. l. Gymuusms tlywsmt~s. Spore~ . ch.:ilocptidia (ell). b<isiJia, .:aulocy~tidia (~-.a). 

and pilcipclli~{pp) [ from holot ~·pej. IJ.:I r - 20 .. m. 

to stipe, vcntrico)o:l' and rather thick, dark greyish-brown, almost concolorous 
wit h pileus, slight!)' paler towards edge, pallcsccnt on dryi ng. Stipe 30-50 x 3-4 
mm, cylindrical to somewhat compre:o:..wd, unifo rmly dark b rown, concolorous 
with pileus, initially almost ent irely white pruinose then almost smooth and 
glabrous to sligh tly fi brillose, with ubundant white rhi:toids at base. Context 
thin in pileus, dark brown to pinkish brown, thin and concolorous with surface 
in stipc. Smell and taste strong, unpleasant fet id or like garl k. 

Basidiosporcs (n=30) (7.5)8.0· 11(12) x {3.0)3.3-1.5.,am, Q = 2· 2.9 Qav = 2.1, 
oblong, lacrymoid to cyli ndrical, hya line, smooth, th in-wa lled, inamylo id. 
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Basidia 26-36(12) X 6-8.5(9) }!Ill, 1-sporcd, d ava tc, clampt>d. LamcUa edg~: 
heteroge neous. Cheilo -::ystidia 20·30 x 4-8 ~m. dav<Jh:-fusiform, to cyHndrical, 
not branched, inconspicuous. Pleuro.:yst idia absent. Hymenophornl trnma 
subr~gular made up of cylindric<J I, thkk-wallcd, moderatcl}' bran.:hed 2,5-10 
}! Ill wide hyphae, greenish-brown in KOH, with coar!>cly incrusti ng pigment. 
Subhymenial hyphae thin -walled, hyali ne, often ir regularly gnarled-coralloid. 
l'i leipellis a cutis of ...-ylindrical, radially arranged, 3-13 }Am wide hyphae, with 
slightly thickened. brownish walls, with fine to coan-e incru:<tations in distinct 
band..;;, with short lateral projections; terminal clemen ts fusoid, often irregular 
to lobate, up to 20 ~m broad. Stipitipd lis a cutis made up of cylindric:al, 
slightly thi..:k-walled smooth or incr usted yellow-brown, 2-6 }!Ill wide, hyphae. 
Caulocystidia 16-38 x IJ. -8 J.llll, smooth to finely incrusted, crlindrical to 
flexuous, o ften lobate or branched to somewhat coraUoid, hyaline. Clamp 
connections abundant in all tissues. Pileus surface of cxsic.::atcs turning bla.:k 
wit h KO JI ,grecn ish-brown under microscope in KOII. No part of basidiomata 
amyloid, dcxt rinoid, or metachromatic in creS}'l blue. 

Habitat : Gregarious in an abandoned li el d on wet mossy soil with residues of 
Pteridimn aquili1111m and twigs of un identified shrubs. 

CoUe<:tion er,. rn incd. Green•, !Gkladl's (C. i\l'S"~n), lsi. i\ndros, Va lk~·ofVor i strc~nt, 

2kru frorn tl~ ~hQn! , I t)«. 2001, E. 1\llcrnis (H·A805 (IM.>Ioty~ I~ iwryp~ !.GAM· 
AU A). 

Gymuopus dysosmu.s kt}'S out in section Vestipedes Antonin, !Jailing & 
Noordd. o n account of the pilcipdlis structure of repent, not inllated, hardly 
divert iculatc hypha~. and in subse..: t. Jmp11dicae Antonio & Noordel. because of 
the strong fetid smell (A ntonin & Noordcloos 1997, 2008).11 differs from all the 
kn own European species by the long, narrow spores. '!he othem•ise si milar(;, 
impudicw: (Fr.) Anton in, I Jailing & Noordcl. usually has less dark basidiocarps, 
well dHfcrentiated cheilocystidi a and spores measuri ng (5.5)6.5-9.0(9.5) x 
(2.9)3.2-4.5 J.lffi, with Q value between 1.7 and 2.2. GymllOJm$ /rcrinkii Antonio 
& Noordel. has much paler coloul"$, spores 6.5-9.0(9.5) x 3.5- 4.5 }Am. Q "" 
(1.6) 1.7-2.1, and a completely fc rti h: lam('lla edge without cystidia. None of 
tlw North t\merican species described by Halling (1983) fits wit h the present 
species. 

Gynmopus amygdalisporus Po lc:m is & NoorJd ., s~c. no''· 
Mn:oU ... s~;•S I IIOS 

Pil•ms 10··10( SO) mm.l~mi~tliKriw~ ,-J rott"<'.<liS ,I.mtum ..XJ>t<mlu.~ vblu.«: umiXJIUifl~•. 
lwwl ll)?:ttJf'/1111,.,., l~ttml uum/•l('it /•.Nl filtllo,., ull>('m.- nifiXmultot:lu •·.-1 S<J•itl« tl~, 

margi11t: W:fSll.< nlivu..".<"l> tim:ltJ. i11i1iu prroi•tN-11$ ,f.:rtumr gla~Uti.', iowa/.: fibriflm•L'O 
lmn.:lln.- rli•l•ltllrj, mlmtw.-, oltl<Wc:unu.;;l.- vrl j m'ftdtt.-, ln'Uirm:a.-; tliJI<• 30·50 x 3-1()(. 
20}, r)'iitllfri.cll.$ w1 mrnpra..<u!, ar,gilla.t:to·lwiiii/1.-U!. fibri/1(151<$ 1-d l.!vitr:r rinuuu.<: 0<1& 
.<ltJ'OfiJII .. tllfsrritl}im.<. S~ (i.0)8.0 9.5(/IA ) X (·1.2)•/.i 6.((6.5) f11n. amy;:da/iformiat, 
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im11nyluid.m.; hMidit~ldw~p.,ist"m; ana lumdlumm lt.•k tugm<'tt; cJwiltxy>'litli.t J7·SOx 
3.0 9.5 I''"· tyltmfm<t"tt ,fk;n•IJ6lt ,'('/ ir r"<'g~tltm ltrC:ItNttr<l. lnll"ftlum <'l!ffllloM~v•; l'ilt"ipdt$ 
Cllli~ hfplri> c;y/imlrtu:d 5, 2-20 I" " IIIIi>, d<'tnt"llli~ lnrnim•libll> c:;ylim/,.u:d :., tluw•lis >-d 
f tu.ifnrmibiiS. ad iO x 12 i""· pi):n~;:ntis il!cruSiatiJ> jibultz.: pr;.·s.:ut.:s. Hlll1itat itrtu }tmf'IIS 

in p l(lli> >lnl'uwli> Huloi)'JIIn: "Cu n'f', IJ. tl llllrll:l. Kik/mlt"S (C Jl~<'tm), \~ui bntd t, I 
l>.."t:. 2lJO.I, li. PnlemisO·I ;\ i% (1.)" 

Etymology: am_n:tlalt<S almond. rcf<>tTing to the almond s h~J'<'d Spore$. 

Dasidiomata fasciculate, medium si)".cd, tricholomatoid, thick-fleshed. Pileus 
10-40(50) mm, hcmispheri.:al, convex to plano-conw .'l:: with low, blunt umbo, 
slight ly involute or stroight and finaUy irregular!}' undulate margin, not 
hygrophanous, not translucent striate, dark chestnut brown, purplish datc­
hrown to :o;.epia, romewhat paler with olivaccous tinge at margin, initially finely 
pruinose, glabrescent, then smooth and glabrous or faint!}' and indi:-;.tinctly 
innately fibrillose. Lamellae rot her distan t 1.= 20-30, I= 1-3, adnatc, ventricose, 
moderate!)' th ick, often anastomosing, forked and vei ned, brownish, umber 
graduall y palbcenttowards the edge to buff-od u-.. ~~.:eous. Stipe 30-50 x 3- 10( IS· 
20) mm, irregularly cylindrical to compressed, slightly tapering downwards 
or rooting, buff to day-buff, enti rdy fibrillose to somewhat rimose. Context 
relatively thick, ochro.::eous, cream in stipe to grayish-brown in pileus, reddish­
brown unda the pileus and stipc ..:utide. Smell and taste unpleasant ranci d. 

B<~sidiosporcs (n=30) (7.0)8.0-9.5( 11 .4) x (4.2)4 .7-6.0(6.5) ~~~~. Q = 1.'1 ·2.0. 
Qav. = 1.6, amygdaliform, ellipsoid, often wit h large refracting drop, yellowish 
in KO H, smooth, th in-walled, inamyloid. Basidia 30-10 x i - !0 ~m. mostly 
1-:-;.pored but few 2-sporedalso seen,davatc, damped, often with necropigmcnt, 
which appears yel low-brown in KOII and reddish-brown in ammonia. Lamella 
edge heterogeneous. Cheilocystidia 17-50 x 3-9.5 1-1m, cyli ndrical, flexuosc 
to irregularly clavate, rarely branched to :o;.omewhat gnarled or .:oralloid. 
l lymenophora\ trama regular, made up of hyaline cylindrkal elements, 
10-110 x 2- 10 ~m. Pilcipclis a cut is made up of 2-20~m wide, cylindrical 
hyphal', with cylindrical, clavate to fusifoml tcrminal dements up to i O x l2J.11ll, 
pigment membranal reddi sh-brown in KOH and coarsl'ly incrusting forming 
a zigzag pattern, hyaline smooth, gnarled hyphae also present. Tmmal hyphae 
distinctly blue-green with KOH. Stipitipcllis a cutis made up of cylindrical up 
to i 1-1m wide, hyphae, thin- to slightly thick-walled, smooth or finely inausted 
reddish -brown in KOI 1.. Clam p connections abundant in hymeni um but rare 
or ab::1.·nt in all other tissue::. No part of basidiomata amyloid. dcxtrinoid, or 
mctachromalic in cres)•l bl ue. 

Habitat: Gregarious, on soil and on litter in litt oral grossy pastures with }u11cus 
a.:ullls, on manured soil. 

Coltl'(:lton t-xumincd. Gm-a-. lsi. Andros. Kikladcs (C~ Al'g\•an) . Vori beach. I Dec. 
200<1. 1:. ful~mis lH-A796 (llolol)'p u~. L. iSOIYI••: !.GAM-AliA). 
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fig. 2. Gy1mwpus am~-.dulisprm..s . Spore.~. basid ia. chciloq'Siidia {ch) aoJ pilcircJ!i.t (pp) 
Jfrumhok»y~l. tkir • 20J.HU. 

Gytmwpus mnygdaliSfJ<JruS shows a dislinct green djscolorntion of !hi! trama l 
hyphae in KOH, wh ich place!> il in l>cCI. l.e,,ipedeHuhsccl. Alcalivireutes Anlonin 
& Noordcl. (A ntonin &Noordcloos \997). A number of new species has rcccn!ly 
been d~crihcd from the Mcditcrrnncan. Gymuopus potassioviresce11J Contu is 
similar but differs by having a less fibrillose stipc, narrower spores, and Jacks 



~rw Gfmnopus fron1 Andros {Grr«r) ... 177 

.:oralloid hyphae in the pilei pclli s (Contu 2000). Cymnopus bispom s (J. Carb6 
& PCrc1.-Dc-C.rcg.) Vila & Llimona from Ca talonia i~ a much J>mallcr spcdcs 
wit h practically glabrous stipc, 2-sporcd basidia, and without chciloc)'~ tidia 

(Vila & Llimona 2006). G. imt.~ihttfts {Vi la & Llimona) Vila & Llimona, also 
described from Spain, has a glabro us stipe , much more slender spores and lacks 
cheilocyst id ia (Vila & Lli mona 2006). 
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Introduction 

'!he genus Pltragmospom11gium was proposed by ltL Seymour (Johnson et al. 
2005) with only one species, Pltmgmospomu~ium rmiseritltwn. '!his genus in 
the SnpmfeJ[rriact!tte (Oc>my.:ota) is characterized by fi lamentous zoosporongia, 
brnnched or unbranched. somet ime..:; sinuous or lightly coiled, wi th an 
apical cell ofte n curved, usually formed by the cOn\'ersion of enti re hypha. 
The wosporcs an.· discharged in a dk tyucoid way, d isposed in a si ngle row. 
PlmrgmMponmgium rmi.(t!riatum was h:;olated from !.iberian and Nigerian soil 
samples. in 1970, by R.L. Seymour, und it has not b~en found anywhen: else, 
eve n after 10.000 soi l samples had been verifi~d from many tropica l areas in the 
world (Johnson el al. 2005). 

Material and methods 

Soil samples were collected from Brnzili an Atlantic Rainforest areas in the State 
of Sao Paulo (Cubatao municipality - .. l' iiOcs River Valley" - 23"53'5 '161130'\V 
and Santo AndrC municipal ity- "Rcscrva Biol6gica de Paranapiacaba"- 23"46'5 
46°18'\V) and, in the Stale of Minas Gerais (lngai municipa lity - "Rcscrva do 
Boqudr.:io"- 21°20'5 1500 J'W). ln thc laboratory tiH.'Sc samples Wl're baitcJ 
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by the multiple baiti ng technique (ivlilanez 1989), and the isolates purified in 
the CMA (corn meal agar - 17g) with penicillin (O.Ig), streptomycin su lphate 
(O.OSg) and va ncomycin (O.Olg) to IL of distillated water and/or MP. (ma ltose 
peptone agar). '!he :o:pecimens were preserved in \Vheaton's bottle; ( IOOmL) 
in a freezer with Sorglumt ::;ecds, by !he Castellani method (Mi lane7. 1989, 
Figueiredo & Jl imenlcl i97S) and incorporated in the Fungi Cullure Colle.:! ion 
of the "lnstituto de Uot;i.nka de Sao Paulo" (SPC). 

Results and discussion 

Plrragmosporangium fmiscriatrulf R.L Seym .• Mycotaxon 92: 8.2005. J:igs 1·6 

Mycelium ddicatt:; rwo weeks: colOn)' on Sor,g,l111m sp. :;ccds 1.5- 2.0 em diam. 
Gemmae l::u:ki ng. Zoosporangi::a filament ous, long, branched or unbranched, 
si nuou..,., with 1-2 spore rows (usually I); di:::charge of spores dictyucoid, 
rarely h)• wall dcliques.:ence. Spores spherical (6-8 !Jill diam) or elongate 
(6-15 x 6- 10 )Jill ). Oogonia brownish, lateral, spherical, (17-)20-28.5(-30) 
)Jill diam., occasionally catenulate; oogonial \\'all with inner surface smooth 
and ouh:r surface smooth, irregular, or papillatl.'; oogonial stalks unbl.mChl.'d, 
short, straight, or slightly curved Oosphe res maturi ng. Antheridial brandH.'S 
androgynous and monodinous, apica lly or latl.' rally appn-ssed, 1-2 per 
oogonium (usually I); fertilization tubes present. Oospores brownish, (13- ) 
I 7.5- 25 IJIU diam, subcent ri.:, some ccntri..:, single, somet imes showing a 
pel lucid spot, filling or not the oogonium. 

l~f.I'Rf.SENTATIVF. Sl' f.CIMF.NS f.XAMif<f.l); HRASIIM ~o l .. o~u lo: Santo AnJr~. 

R<>.•1cr'"' niol6gica<k• Par:aoopiae<~N,23•46'Sl'"!i•t 6• 1 87T'\\~23-..6'SYS:md46• 1 87S" \\', 

26-VIII -2001. 18-XI-2001, A.l- Gomt:s SI'C 1996. 

lhe isolates wen.· observed growing on snake skin and Sorghum sp. seeds, 
forming poor colonies in the last substrah:. ' lhc Brazilian isolut cs c.liJrercd from 
the original description (Johnson et a!. 2005) in that the spores were arranged 
in one or two rows inside the sporangia, the oospores were centric, beside the 
sub.::cntri.::, and th eouter oogonial wall ranged from smooth to papillate, not only 
irregular. The oogonia, as the oospores, have a bro\~nish color nol mentioned in 
the original description; the presence of an elongate, strongly curved apical cell 
in the sporangia was not observed either. 1l1e sexual structures were smaller 
than the ones described by Johnson et al. (2005), who cited measurements of 
(23-)25-29(-33) J..Lnl diam for the oogonia and (19-)24- 28(-32) J..Lill diam for 
the oospores. 1ltc si ze variat ions may be dut: to the environm ental conditions, 
although they have not been mentioned in the original description. 

' I he genus Pllmgmo!>ponm~ium appears similar to f)ictyud uL( and 8revileg11ia. 

llowever, the conversion of an entire hypha into a sporangium with an interna l 
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Figur~ 1·6. Phmguw~ponms.imn mri.cerilltr1m. I. Mr«lium on sn ~ l:{' ~k in . l . Dictrucoid 
dis<lrarg\' of tht ZOOSpoft~. ). Sporangia fibmtntou~ with 1·2 5J)()feS ro\\'. •1. P~piUalt oog~:miun1 
\\ith $11~ntric oospore and monoclinous antheridium S. Oogonium with a centric oospore. 
6. ~-oniurnw ith a sulx:,·n tric~por-= c\·iJ.:nd ng a fcrtili1 .. :11ion lube of tire antheridiurn. 

linear arrangt.·mcnt i~ unique to PlrmgtnO$Jmrtmgillm. The Brazilian isolates arc 
no t only the first known occurn:ncc for South America; they represent the first 
record aflcr the oriWnal dt.-scriplion. P. wriseriat11m appears common in the 
soil from Atl omtic Rainforc:sl, with I he specimens generally isolated when snake 
skin is used as bait. 
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Records of Hypomyces, including two new species, 
from Chanchamayo, Peru 

KI\ I) RI PO tUM AA 

/t)'f' IJ rfl)'t:@lll.<!t! 

lt~Ji ilute •if Agrit:ultut'<ll omd Enviru tJm<-?lflli Srio:, l:d 

listonitm UniwrsityofLifeScim us, Riia 181, "/(~rtu, Estouia 

Na tura /1/i.storyMuumll, Uniwr.sityof'Ii~rfll 

Viml'muis.: •16, f:f:-5 101-1, Titrlu. Estomi.-1 

Ab.s tn ("l - Ourin~t a shoct coU«Iing trip to fou r closely situated localilies in 
Chan.:hanlll)'O Pro\incc, Peru. ten )pc!CiC.~ <)f llypomy<4 (indud in~t Cladobotrymn) 
Wl'I'C r«on.lcc.l. ' liM: 11~"' )Jll'Cil'S Hy/'C}In)'(<!$ robl.-rlvi , fouud on GrmQI/trmtr auslra/(, 

n-p«"senl.s a unique morphOC)'pt' among fungimom llypoarautu. Clmiobolryr."' 
noww1rimn is cbcribcd :a.s u tropi~-.. 1 counterpart of H. mmmtit~s. Must of the r<?nwining 
spcdes, found mainly as ~n.amorphs, han- no! lxx-n recorded pre\•iouslr from South 
AlllC'rica. 

Introduction 

1lw knowledge of fungicolous I·lYJw creaceac! from tropic;~ ! regions was 
summarized R'cent ly in 0111 overview of the tan found in a nation;~! park in 
'lh ai land (POidmaa & Samuels 2001). Tropical America w;~s considered to be 
better explored with respect to these fungi compared to other respc.::liYc areas 
of the world. Published data arc based on collections from the Ca ribbean 
region (Cuba, Puerto Rico) and selected countri es of South America (Brazil, 
Colombia, french Guiana, Guyana, Venezuela). To our knowledge there arc no 
published records of flypommceae from Peru. 

In february· March 200i a four· day expedition was undertaken to the 
Chunchamayo District (Chanduunayo Prov., junin Dpto.) in ~cntral J>eru, ~a 
200 km northeast of Lima. '!he collecting si tes were at 600-1000 m altitude 
with h\'O of them along roadsides in human· disturbed areas ncar the dty of 
La Mer.:ed (La Cruz, Kimi ri) . Miguel Grau and Kimo were situated in th e 
Am azonia n rain forests at th e eastern slopes of the Andes. Allhough the 
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' 'isit was too short to provide an ove rview of the I 1)1xx:rem:t'(ft' in the: area, 
it yielded severJI collections represen ting unnamed taxa, two of whid1 are 
described in this paper. Se,·e n spe.:.ies not reported earl ier fro m South America 
include the .:ammon and cosmopolitan H. sympodic)p/umJS. '!he rest, found 
as anamorphs, had bee n collected previously o nly in a few locali ties. ' I hesc 
involve 1 I. myctlpflilus, II. siiJiriJwe, I I. 11iridigrisetL'> and Cfndobotrymn lldorum 
(anamo rphic llypomyces), all reco rded also in North Ame rica. CltldoiJotryum 
cubitem•e was known onl)' from Cuba. Despite the several collections a\'ailablc 
for II. tmstrolis and II. suiJiculosu." from South America, distinguishing between 
these sped..-s and their alli t'S is diflicult. 

J\ collection with an unusua l set of morphological characters, collected on 
Gauodermtl tmstmle, is described as a new species of Hypomyt:es (Fr.) Tul. & 
C. Tul. Recent ly, six spcdcs of fungko lous Hypocrem:eoe were reported on 
fruitbod ics of Gmwdumrllnaae fro m 'J hailand (POldmaa & Samuels 2004). 'I his 
high d iversity is attributed to the fa..:tthat fruit bo dies of many members of this 
hos t group arc perennial and in moist tropical conditions offer ideal conditions 
for development of a di\'cn;c mycota. The other new :'pedes described herei n, 
was found on the cosmopolitan Scl1izophyllum commtme. This Cli1dohotryum 
anamorph is wry similar to \hal of II .• mmulius, diJfering mainly in the 
formation o f imbricate conidia l chains. 11w remaini ng collections from Peru 
also were found on fru itbodies of V;lrious aphyllophoralcan basidiomycetes. 

A few anamorphic collections from Peru, represent ing undescribed species 
of the H. rMelfm. and H. suiJicu/osM-complcxcs, \o,tiJI be dealt \\'ilh in fut ure 
studies along with additiona l material from other tropical areas. ' I he same 
applies to specimens of llyJJocrea, SplwerO$tilbella and Sporoplwgomyces. 
Following is a preliminary report of the genus llypomy.:es from Chancham ayo 
provi nce in Peru. 

Material s a nd methods 

A$cospores orC(IIlidia were isolated onto 2 % malt extrJct agar {MF.A. O:<l)id l.ld.) and 
grown at 2~ oc in alternating 12/ 12h flu ore$Cent light and darkness. KOII - indicates 
that pcrith(:~ia and/or subiculum do not change their colour when trcah.:d with 3% 
aqueous potassium hrdroxidc solution. 'I he measurement s giwn (or aKospores and 
conidia n.:prescnt the mean values (the innermost number) and limits of the 90% 
rangc o( est imated normal distribution in case of>2~ measured units (numbergi\'Cn in 
br.Jo;;kcLo;). Forothcrslrm::turcs the absolute rungcsof 10- 20 rnea:>urcmcn L'> arc presented. 
Specimcns are deposited at the Tartu Fungalllerbarium ('I'AA) and cultures at the Tartu 
Fungal Culture Collc.:ctillll (TFC) and Cent r.u~lburcau \'oor Schimmdcultures (CBS. 
Utrecht). 

DNA 1\~.ls exlr.Jclcd from pur<.:' cultures but in the case o( H. mbft.'drJi als(, fmm the 
stromatal layer containing perithecia with mature ascosrores on the natural S\1bstr.uum. 
F.:xtr.Jction followed the protocol supplied by the man ufactu rer of the High pure PCR 
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template prepar.ation kit u~d ( IJ.oche Appli.:d Sdencc). PCIJ. was performed with 
puReTaq Ready·To·Gon.• PCR lk-ads (Amersham Bioscienccs) and products purifi...-d 
wit h Exo-SAP (1\mcrsham Bio!'<.icnccs) according to thc manufact urer's instructions. 
Prim("rs used for PCR and/or sequencing: ITS!, ITS•I, ITSS (While el a1. 1990), LROR. 
I.R5 and I.R7 (http: //www.hinlosrduke.edu/fungi/ mrcolah/primcrs.htm). SC<JIICncc 
fragment s \•'ere inspected and asS~:mbled using Scquen.::her 1.7 (Gene Codes Corp.). 
Continuou~ stretches of the IT SI· 5.8S-ITS2. followed br 1300 bp from the 5' end of 
the LSU rDNA (obtained from the tdcomorph on the host in case o( H. robftdOI) of the 
new species and UiU SC<jucncesonly from other st rains were submitted to the European 
MoiC\7ular Biology Laboratory (EMBL) database. Phylogenetic amdyscs follow"d the 
pn1cc:du rc.,.dc."Cri~cl by P<ildm:t:t & Samuels (200<1). 

Taxonomy 

Cladobotryum c11bitcnse R.F. Castaiieda & G.R.W. Arnold, 

Fcdcks Rcpc:rtorium ~6 : 1 11. 1987. Figs. 1-3. 

Sl'liC: I1111:s I!XAMISI!o(anamorph oo ly): P.:ru. lunin lkpt .. Charxh:uu.£yu l)ht r~ Kimiri, 
on agaric (L..-rrtbm~ !}: I March 2007, kg. K. POidrnaa. TAA 17121.S, culture TfC2007-
13,CBS I2 16-16:G;:on8anl:. 779857. 

'!his ~pecics has been known on\}' from Cuba, where the type spc.::imen was 
found to grO\.,r on decaying agari.::s (t\rnold & Castaneda Ruiz 1987). The 
collection from Peru and the conidial isolation obtained on MEA .:orrespond 
wdl to the original descri ption. Characteristic arc fas t growt h and profuse 
cn:anH.:olourcd aerial mycelium, n:achin~ the lid of the Petri dish, as well as 
abundant conidiation. '!he colony reverse, at fi rst yellow, becomes crimson, as 
is characteristic of J-lypomyces species producing the pigment aurofusarin. 'I he 
conidiogcnous cells arc attenuated towards the tip wit h the bas·e being much 
wider (3--1 1-1m) than reported for the type. Conidia arc cyli ndrical, rarclr 
ellipsoidal, ofte n of irregular shape being bent at the ba.,.e, in the lower half 
or in the middle, some sigmoid. Almost all conidia arc 3·septalc, measuring 
18.3- 23.5-27.8 x 5.4-6.S- 7.6 1Jm on ;\H;:J\ (n = 60) and 26-33 x 6.0- 7.5 1Jm on 
tlu: natural substratum. Tite)' are th us somewhatlongl'r and consider.Jbly wider 
than was reportt:d in the original description but match with th~: measurements 
obtained from examinat ion of the e:<· lypc strain (PO!dmaa & Samuels 2001). 
Conidiogenesis is retrogressi"c as reflected by lihortcni ng of the con idiogenous 
cell s and the hila at the ba~e of conidia that nlso become gradually wider and 
more lateral!)• placed. Conidia arc joined in du~lcr~ of 3-5 at their bases al 
the single conidiogcnous locus; sometime~ th ey appear to have an additional 
s.:ar of attachment in the chain thai i~ left at the base in oppo~i tc position 
lo the hilum. Remarkable is the o.:casional fonna tion of interca lary con idia 
on th~: stipc of th~ conidiophore {r-ig. 2}. Despite an aaompanying ligurc of 
chlamydospores, these are said to be absent in the diagnosis of C. r:ubi1<!11sc. 
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In old cu ltures of t he Peruvian collection abundant chlamydosporcs arc found 
among submerged and aerial my.:::elium. These are composed of (sub}globosc, 
hyaline to pale yellowish, smooth and thick-walled cells 11 - 30 1-un diam that 
arise from an intcr.:aJary cell, forming lateral chains or d usters. 

'I he poorly conidi ating ex-type strain examined has lost its .:har:u:teristk 
colouration leading P6ldmaa & Samuels (200'1 ) to suggest conspeci lidty of C. 
w/JiteiiSI! with the morphologkal\)' similar anamorph of /1. klmoyl1iemi:: K. 
PO\dmaa & Samuels. The fresh isolation from Peru, howc,•cr, provid<.'S ample 
morphological and cuhural charo1ctcristks to enab le distinc tion of thct<:c two 
species. 11w morphologically ' 'cry similar C. semi..:irr:ulilrr:: G.R.\V. Arnold d al. 
differs b)' narrower coniJia ami forming violet or brown pignH·nt in ..:ulturc and 
LSU rONA characters (Kirschner et a12007}. 

C/aclobotryum tiOvovarium K. PJ idmaa. sp. nov. 

MrcoUank Mil St ton.<:cnllanl: n 9AS6 

ClnJMJOtryuo mrio N«$mut•norp/U).<i l i)'ll()lllfCctis aur-~nti i (P,: ,_) T1tl. 6-C. '/i,f.$imiles, 
kif C:lmillii$tui1Nuim tmbritme tutetutti$. Sp«id frollittl, in I'~Titvittl«ttl. 

White to ydlowish ddicntc to th:nsc cottony nHlt CO\'< ring host's hymcnuphorc 
and upper surface of basidiomata. Conidiuphores profusely bro~nched, 6.0- 7.5 
!Jill wide, formjng .:onidiogenous cells on short supporting brnndH.'S 20- 30 x 
6- 8 ~m. Conidiogcnous ce lls held in vertki lsof 3- 5; subulatc, aseptatc or rarely 
with I septum, 16- 35 J.!m long,'I.S-6.5J.!m widenearbase,allcnuat·ingto 1.5-2.8 
J.llll at tip, lip with perklinalthkkeningand sometimes ""ith a collarette;.:onidia 
held obli quely at the single lo.: lL.;;. Conidia broadly cylindrical, 11.1- 13.9-16.7 
x 5.8-7.3-8.7 J.lm, IJw 1.5-1.9-2.4 (n = 30); 1(-2)-scptate. Chlamydospores not 
obs~:rvcd. 

Colonies on MEA spreading fast, rc:aching 90 nun diam in Sd; a~:r ialmycelium 
scarce to modcr.ate, 1(- 2) mm high, white, margin ewn; reverse ivory to pale 
rellow; odour sweetish bitter; conidial ion abundant. CQnidiophores :.1scend ing, 
profusely brunched, branching irregular or verticillate, main branches in 
opposite posit ion, 5-6 ~m wide, becoming to \3 J.l lll ' -.ride and thick-walled 
(to 1.3 J.lm) in 3ge. Conidiogenous cells fo rmed direct ly on conidi ophorcs 
or on short lateral bran.:hcs in vcrticils of 2-3(-5), subulate, 30-50 1-1m long, 
atten uating from 3- 6.5 J.!nt at the base to 1.2-2.8 J.lm at the tip, becoming 
gro1dually shorter (20-25) and wider (5.5-9.0 !Jill), somet imes also 1-septatc 
or umpulliform when old, with the tip becoming wider and th e prominent 
per idin;~ l thickening to I !Jill during retrogressive conidio~e nesis; produdng 
numerous ..:onidia obliquely. Conidia broadly ellipsoida l or cylindrical, st raight; 
8.7- 11.6- 11.5 x 1.5- 5.9- 7.2 1Jm, Uw 1.6- 2.0- 2.1 (n = 80); (0- }1 -scplote; basa l 
hilum central but hecoming gradually wider, shorte r and more lalerall)• placed 
on succes.o;;ive conidia; held in long irnbricale chains. Ch \arnydospores formed 



llypomyc~ front Peru ... 187 

FigJ. 1·9. CluJoflfJtryumspedes. - 1- 3. C. cuhitci~St:(JO Mf:A I. TupnW»I r art of 11 a.mitli''f'hOr<'. 
2. lotcrc•bry conidium romrl'\1 J in-ctly un cooiJ iophore ~l iJK". J. Conidia. <1 *9. G. lrtMWIIrirun. 
4 S. CnnidiOg.:':OOus ct.lls forming oonidia. oo I he Mst. 6. Conidiophore branching. 7. lmhri.:.alt' 
chainl of ronid i :~ . 8. 'IOJ' or a conidiOJ1 hore, arrows pointing 10 pcriclin<~l thid;cnins~ at 
conidiogenous loci. 9. Conidia. 6- 9. On MEA. 

Sc'Jko b;.l rs. I, 2. •\, 8 - 20 ~m. J. S. 9 '" 10 ~m.6. 7 .. SO ~m. 
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from interca lary cells on subrw:rged and aerial hyphae; cells subglobose, 3- 17 
~oun diam , hyaline to pale yellowish; wa ll lcJ 1.5 .. m thick, smooth; arising from 
an interca lary ..:e ll , forming lateral ..:hains. o r irregular aggregations of 2- 8 
..:ells. 

l lolorypco: PC'ru, Junin Dept .. Cbanchallla)'O Pro\'., CharKhamayo Dislr .. ncar La Mcorc«<, 
l.a Cru~. 00 Sdri:cplryilmn rmnmrmc J!r., 28 feb 2007. 1~.1.. R)'\'a rd<'n & I\. Pt"lld ma;) , 
TAA 1712o::l.cuhureTFC2007· 10,CBS 121M7. 

Chara..:teristics of this new anamorph and ..:ulturcs grown on i\·1 F.A correspond 
well In those observed in II. mmw tius. 'I he latt er is the only species of 
J lypomyces and C:ladoborryw11 in whk h conidia arc held in cnd· to·cnd chains. 
In the cuhurc from the Pe ruvian )>-pecimen , howeve r, the successive conidia 
an• formed obliqudy and held at thei r bases in imbricale chains, a distinctive 
fea ture of the anamorph of // . . ~ubiculosus. Th e !alter dilfe rs by narrower, 
sparingly branched conidiophores and heterogeneous conidia, the shape of 
wh ich depend.; on the order of fo rmation in the chain. Both species are very 
common but fl . mbiw losus oc.:urs mostly in subtropical and tropica l regions. 
Whereas H. mmmtius is common in temperate regions (Rogerson & Samuels 
1993); Arnold (1 986) reported several collections of bot h sl'ages from Cuba. 
Similar .:onidiophores and conidia characte rise also C. fJell id llldum W. Gams 
dcs.:ribcd from Europe (Gams 1980). The species differs in slowe r growth and 
production of a red pib'lllenl in culture. 

Vt? ry similar collt:ctions from Japan w.:re described and illustrated by 
Matsushima (1975) as Cladobotryum sp. Conidia arc said to be formed in 
irrtgu lar .::haim;, o ften obliquely. However, the long end· to-end ..:onidial ..:hains 
of H. mmmlius appear this way because they do not remain straight when 
conidia slide along the side of each other. Moreover, in the accompan)•ing 
drah•ing.<; by Matsush ima, all the ..:onidia have centrally placed hila at their base 
or they stand str.1ight '"hen still attached to the conidiogcnous l ocu.~. Dis.:·likc 
conne.::tions bch\'ecn conidia arc reported to disti nguish it from C. w~rimn but 
these are considered insuff icient for species delimitation by de lloog (1 978). 
Such discs of refractiw material, probably originating from the outer wa ll of 
the conidiogenous cel l occur also in the anamorph of H. mmmtius as dcpktcd 
by Rogerson & Samuels ( 1993) and in C. 1101-'0Wirium (l:ig. S) at the apices of 
conidia still in the process of matu ration at the con id iogenous locus. 

In C. novom rium, production of conidia in an oblique position is reflected in 
the morphology of conidia in which the hil a at the ba.o;e become gradual!)' more 
flatten ed and laterally placed. Sometimes there appears to be an additional scar 
of attachment that arises by d ose contact to the adjacent conidium in the chain 
and is placed in opposite side of the base of a single conidium. In J J. mmmlim: 
the hila ar~ always ..:cntr.1 l on th~ su..:ct.'Ssivd)• formed conidia and in ..:ase they 
be.:omc anastomosed in thl' chain, ead1 conidium is: joined with its base to the 
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are3 at or ncar th e top of th e next conidium. Additional di ffcrcncc~ im·olvc the 
placement of conidiogcnou.o;;cc ll ~ which i~ more rcmini~ccn t of a pcnic illu..;; in II. 
aummius. In the material of C. IIOVOWtrium on the h o~t . br.m<.:hing is profuse\)' 
verticillate with conir.liogcnous cells and supporting branches being shorter 
than those formed in cult ure. The conidial chains, even though including over 
20 conidia, see m nvt to exte nd as long as those of H. mmmlim. Char.1cteristic 
of C. m.wovariwn is also the strong smell, reminding that observed in cultures 
of C. ndorwn but never in H. mmmfitt!i. 

Phylogenetic analyses of the I . .SU rONA sequences used by POidmaa el 
al. ( 1999) and POidmaa & Samuels (2001) along wit h the ]}iU sequence of C. 
l tOIIOWiriw n and addi tional ~cqucnccs of II. mmmtim a\•ailabk in Genbank 
resulted in most parsimoniou~ trees (data not shown) in which the PcruYian 
spccimcn formed a sister sroup to the clade comprisi ng scquenccs of I I. 
wmmtius and C. grc1cile K. PUidma u. Bus~.·d on the pn:sented data, the specimen 
from Peru isdescrib.:d as a new species that is consid.:red to be the counterpart 
of H. mmwthts in the tropics. In order to understand whether the geographical 
d istribut ion of H. mmmtiuJ and C. IIOVIlnuiwn arc indeed not overlappi ng, 
strai ns o f II. mmwtius from the tropics need to he studied. 

Cladobotryum odorum G.R. W. Arnold, Fcddcs Rcrx:rt. 99: 19. 1988. 

S""':IJ.U: sSII)(,I..'-111>' 1~11 (:nwmorph llnly): P.cru, Junin tkrt .. Ch.uKh~ nwro l)i5t r~ Kinlfl, 
o n J«-.. yl-d fruitboc.lio:l of l'illyt>t>ruJ dlimus 1:r. or I ~ tfktyvpcu Mont.; 2 Mur 2007, leg.. 
K. Pt;ldnma, ThA 171230. ;:ulturc TFC 2007· 1!': Miguel Gr~u . ca 1000 nl al titu1k, (lll 
Cydumy«s ttzbt~eircm (Mont.) I'~!.: 3 Mar 2007, leg. K. I'Ok\ma;~ , TAA t712SO. culture 
TfC2007·20, CBS 121665, GcnBank 7791562. 

H)•pomyccs arts traliJ(Mont.)Tul. & C. Tul. , An n. Sci. N-.a.t .. !Jot., IV, 13: 12. 1860. 

Subicul um effused over host's hymcnophore, th in, arachnoid. huff, KOII ­
hyphac hyali ne, 1.5- 6.5 J.lm wide. l>cri thed a grcgariou.o;;, semi -im mersed in 
the subio.:ulum; obpyriform, 290-350 IJ.m high, 200-240 ~m diam; buff to pale 
yellowish brown, KOII-; wall 10-1 5 ~m thick, p~cudoparcnch)'matous; papilla 
obtuse, 80- 100 hiyh, tapering from 80- 120 tJ.m wide at the base to 30-50 tJ.m 
at the lop, wi th surface cells measuring 10-13 X 8- 11 fim. Asci cylind rica l, 
150- 200 x 6.5- 7.5 J.llll, tip thickened to 2.5 IJ. Ill i ascospon:s un iseriate with 
overlappi ng ends. A~>..:osporcs fusiform, 26.7- 30.0- 33.1 x 1.9- 5.9- 6.8 J.llll, 1/w 
3.9- 5.0- 6.0 (n = 25), h)'alinc, medianly 1-scplale; verrucose, wit h warts tn 0.5 
tJ.m high; apiculatc, apkuli 5-7.5 ~m long, 2-3.5 wide atl hc base, with acute 
l ip~. 

Conidiophor\.'S ari~ing from delicate mycelium on host; unbranched. 3.3-
3.7 J.lm wide, frequently septate; conidiogcnous cells formed in pairs directly on 
thl.' conidiophore or on short supporti ng branclu:-s, ending wilh ont· k rminal 
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locus. Conidia ellipsoidal to broadly cylindrical, 32- 37 X 13- 14 ~m, (1 - )3-
scptate, hilum ce ntral and narrow but mostly laterally placed and wide; held in 
imbrica te chains. Chlamydospores not observed. 

Colonies on ivl£A spreading slowly to moderately fas.t, reaching 20- 25 mm 
diam in 7 d; cottony, aerial my..:clium sparse, to 3 mm high; margin fasciculate; 
whitish, reverse not coloured Conidiation scarce to moderate. Odour lacking. 
Conidiophorcs arising from submerged hyphae but mostly from aerial hyphae, 
not differentiated from these; unbranched or branching irregularly, bearing one 
o r seldom 2 or 3 vcrtid ls of conidiogcnous cells ncar the top. Conidiogcnous 
..:ells held in vcrticils: o f2- 4, 25-50 ~m long. 2- 3 ~m wide, attenuating to 1.0-
2.5 ~m at the tip, becoming gradually shorter and wider at their tip during 
retrogressive coni diogencsis:; with one terminal locus, producing to$ conidia. 
Conidia broadly ellipsoida l, clavate, obpyriform or occas:ionall)• subglobose, 
straight, 21.3 - 27.3-33.2 x 9.1- 11.5- 13.7 ~m. 1/w 1.8- 2.1 - 3.0 (n., 25), 1-3-
scptate, hyaline; hilum narrow and central or wide (to 3.5 ~m diam) and laterally 
placed; held in imbricate chains. Chlamydospores observed on submerged 
h)'Phac, intercalary, subglobose, 12-14 ~m diam, hyaline, smooth -walled 

S t>I:C; I .\11::o~s •:x.>. MI Nhl>: l\:ru. lunin t)cpt .. Ch.1n<.:ho~mayo Distr~ Mi~-:uct ( ;rau. ca 1000 
m ahi!ude, un Sli1•iwdwt l<' l fr:mrwrll i1 (lJnk) R~·v.: 3 Mar 2007. leg. K. I'Ukln lilil. 'I'AA 
171•126,cuhun' 1'FC 2007 · 1~. CBS 1 2 1 66~: GenBank n9/J60. 

Distinctive of the l,cruvian collection arc the comparati\·cly large ascoiOpores. 
wilh long acu1e apiculi formed in pale KOII- pcrilheda and subiculum. 
Among aphyllophoricolow I lypomyces only II. tmstmli$, II. 1/0Wte-zeultmdiae 
Dingley and ll. regillum lkrk. & M.A. Curtis have KO II- pc rithecia forming 
O\'Cr 30 ~m long ascosporcs. Ascospores in the t)'Pe specimens of II. novae­
ualtmdiae and H. reg illurn exceed 40 ~Ill, wh ile: in H. australis 35 ~m is the 
upper limit. In all three spcdcs the subiculum is very thi n, parchment-like with 
perithecia l co lour ranging from pak yellowish to o range or even reddish brown 
in H. tegillwn. In the type material of H. ausrmli.~ and the collec.lions of H. cf. 
a115tralis from ·1hailand pcrithecia appear almost black (POidmaa & Samuels 
2004). llcterogcncous specimens have been att rihuted bo1h to II. ausrmlis and 
II. regillwn by Rogerson & Samuels (1993), some of\Yhkh defi nitely represent 
Olhcr spccit.-s (PO\dmaa &: Samuel:; 2004). Rspccially diverse are the anamorphs 
in collections cited as I I. austmlis, none of which matches that in the type 
specimen (POidmaa & Samuels 2004). 

In the Petri dish with colonies o riginating from germinated ascospores as 
well as in the subcu ltures from the first transfer from the Peruvian specimen, 
the grO\.,·Jh of the colonies was slow and only few conidia were produced, 
and then onl)' after two or three weeks. In subsequent transfers onto MEA, 
conidi31'ion became more abundant, remaining sti ll moderate. The developing 
anamorph is most similar to that of JJ. kJmoyt1iemis, differing in culture 
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char.1cteristics. Namely, growth r.1tc of the culture from the Peruvian specimen 
is slightly slower and aerial mycelium more scant)' and lower. The margin of 
colonks is characteristkall )• fascic ul ate due to single hyphae growing fas ter 
out o f th~ colony, fo llowed by extensive branching as weU as due to conidia 
from the margin falling beyond the growing c:'dge and estab lishing new growth. 
Conidiogenesis is obviously retrogressive in both cases. 'Jhe cult ure from J>eru 
has fewer branched conidiophores and lacks 'secondary conid iation' d~cribed 
fo r H. klmoyaiemis. 'I he conidia arc straighter and wider than in the colic.:! ions 
of II. khaoyait iiSis or II . .:f. mt.<rmli.( from ' lhailand, but resemble those found in 
specimens of II. tegillum (POidmaa & Samuels 1999). For this species there arc 
no data of the anamorph in the l)•pe or any cultures available for comparison. 

For th e lime being, th e Pe ruvian collection is identified us I I. (liiSimlis. 
bearing in mind that there arc diverse collections of tropical 1/ypom}'Ct'S that 
share ascospore size and morphology but di(rcr in colour of pcrit hccia and 
anamorph charJctcrs. 'lhcse could be identified as H. australis, H. uum e· 
zealtmdia~ or H. u.gillmn. 'lhesc 3 species arc difficult to demar.::ate due to the 
Jack of ex -type cultures and heterogeneity of the available collections. 

Hyporuyet:s mycoplrilus Rogcrsorl & S::unuds, M rcologia 85: 250. 1993. 

Svi(Cr1ou:ss ltX-',I.II NIU) (anan"IOrph only): 11cru. Junin De-pl., Chanchamaro Ohlr,. 1war 
La Mo:rcOO, Lu. Crm;, on/'lzlrbill~l' .. U:l l~b2007. Jo:s. K.I'Vklmaa. TA:\ 17 1211.cultu ro: 
TfC 2007· 11. C:I\S 12 1648: Kimiri, on J.~mimd~ I MH 2007, k'g. K. rutdnlaa. TA •\ 
17 1215. cullur~ ·n :c 2007· 12: Migud Gro~u . .::.. 1000 rn alt iludt'. on a small de.-:aying 
aga ri ron a palm;~ Mar 2007, k'g. K. P61dmaa, Tt\A 17 1•1•10 t ulturt- TFC2007·2 1. 

Hypomyces robledoi K. POidmaa, sp. nuv. 
Mvcolh:-.""t: MB 511076, Gt:-;8.\St: 779359 Hgs. 10- t6. 

Subirlllrmrrffrmrrn, J~o~•llr'llrrm;hy/'INrrlr)"trlmrt.-,2 .... 1.SJtmlul<l<". l'ttrtllr«irtri.-,.HIIj;$1"<"J;"It•, 
imt~lt"PM, rwopu//if(lmlia. 310-.l90 X 180-250 Jrrn; dmttr.:a. K0 /1 ~ rolm"r imtnto/al.t; 
papilla i.'i /00 I"" aiM . .\.'4:i cylindriri, 120 ISO x •I 6 11m, rxra.•pori. A.KMpon~< 
fi•sifon~ 15.•1- 17.4- 19.4 x 3. J- 3.6-IJ3;un, II<Yflu.' birdlrrlaus.. l•y.liin.w, >WWI".OJ<u.', 

apiculat~; apii'••li 1.0 1.5( 1.0) Jlln /0/r_i!i. Co/orriar irr agaro ma/r{)$t) bp..<.a«at:, alba<; 
ctmidiopilora irreglllllfil<'rrmnma. Rr1mi l"t»lillio;,:.-ui vd rrl/u/11<' amitliox<'rutr •JS - 275 Jim 
lon,.:IU, "'' hruirn I 2}"" lntac, a uti() WI"> 1ul6 t.ouirlia pmrlru:c:nria, rtmidia lal.:mfiu:r 
iullurnc:rllill. Conirlit1 wrrmbiliuimu, t;ylirulrr:t<'tl, rllip~t~ifl<'ll, fusiformiu. ulf1yriformit1. 
rilrifurmi•:. 1.1\Vidra vdslubvsu 5.0- 13.7-11.4 K 2.6-l.1-5.9Jtrn; 0- 1(- J) ·sq/tl/•1; lr)'f./im1. 
ar/mnyvl<bponu.-rrbx-llld. 

Et)·molOA)": ,.,mcd ;t(lcr 1hc A~nlincao n~·rol•lf!i~l C~·r;~rdo Robk<kl who oollc-cuxl 
thctyp<·5pedmcn. 

Colony effused, thin, 9 x 6 em stromatic layer on host's pore !'urfa.::c, whit ish to 
ivory, fertile in most parts; mycelium in few scattered area!' \\ith oul pcrithecia 
and between upper part::: of perithe.:: ia .::ompo.sed of KO J 1- , tightly arrunged, 
thill-\"al\cd hyphae, 2-4.5 fllll wide in the inner part; hyphae of the 60-70 
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J.llll thick uppc:r region of the stromatic l<~yer fn:qucnt ly septate, occasionally 
bnmchcd, tenninating in free ends, composeU of swollen ceUs, 8-13 x 6-9 J.lffi. 
Peri thccia densely aggregated, contiguous wi th ea..:h ot her at the lateral wa ll s 
o r \\'ith ve ry thin my..:clium in beh\·een; immersed in subiculu m, wit h only 
tips of papillae visible and protruding at maturity; ampulliform, 310-390 hish, 
180-250 J.t m diam; ivory, KO II -; perithedal wall 20-25 J.llll thick, ..:omposcd 
of longit udinally elongated ilattened cells 10-20 ~J.m long, ca 3 J.tm wid~·. th in­
walled; papilla low, 75-100 J.llll high, with obtuse tip, composed of narrow 
elongated ce lls, those reaching the surface clavate to subglobose, 6.0-9.5 x 
2.5-6.5, wall to I J.llll thi..:k, continuous with subiculum when still immersed, 
lacking outgrowths when protruding at maturit )'; pscuJoparcnchyma bctwct·n 
basal parts and below perit hecia {at most 75 ~m thick ) of isodiamctri..: to 
slightly elongated thin-wa lled cells 5- 10 x 3- 7 !Jill. Asd cylindrical, 120- 150 
x 1-6 }Jill , apex simple or thickened to 1.3 ~J.Ill ; ascospores uniseriate with ends 
overlapping. Ascosporcs fusiform, 15.1- 17.1- 19.1 x 3.1 - 3.6- 1.1 (n: 65) !Jill, 
1/w 3.7- 1.7- 5.8; 1-scplate,scp tum median; wall verrucose, with warts up to 0.5 
J.tm high; end~ apiculatc, apiculi 1.0-1.5(-2.0) J.tm, often bent and shorter at one 
end. with ob tuse tips. 

Colonies on M£A spreading moderatd)' fast, reaching 30 mm diam in 7 
d; aerial myceliu m moderate to profuse, cotto ny, 1(-2) mm high, white, with 
even margin; reverse uncoloured; no odour; conjdiation abundant. Conidiu m­
bearing cells or br:anches integrated singly in sparingly and irregularly bran..:hed 
aerial hyphae, sometimes arising from submerged hyphae; 10-275 !Jill long, 
l -2 1Jm wide at the base, taperi ng gradually but only slightly towards the tip; 
2-6-scptate; each branch terminating in a single conidiogcnous cell bearing 
one conidiogenous loc us at the lop; each locus producing 1-6 conidia, held 
together side by side in straight, oblique or transverse position at the locus, 
occasionally attached by tiH: base at the middle of the next conidium. Conidia 
very variable in si~c and shape, cylindrical, ellipsoidal, fusiform, obpyrifo rm, 
ci triform, ovoid to globose; straight or sometimes slight!)' ..:urved; 5.0- 13.7-
22.1 x 2.6- 1.2- 5.9 J.l!U, Vw 0.7- 3.5- 6.1 (n = 110) ; 0- 1(- 3)-scptate but most ly 
aseptatc; base fl allcned or with a low cent ral hilum. Ch lamydospores not 
observed. 

llolotnJc: 11c.rll, )11nin lk pt., Ch~nch:mlli)'U P'r(w .. Ch:nKhmn;lyo Distr .. Kin)Q, on 
Gm10.:/..,.,.m twilml<' ( t:r.) Pat.; 2 Mar 2007, tc:g. G. Roblt"do. TAA 17 12•10. cul tun• TI:C 
2007- 17. en~ 12 166<1. · 

J lypomyce~ ro#Jiedoi. found on C(II/Oderma au.~ rrale, is a unique member of 
the fungicolous llypoaeaceae. It has warted and apiculate two-celled non­
disarticulating ascospores that are found only in the genus I 1)'/Jomyces. The 
o ther features of the tt: leomorph as wdl as the anamorph arc not shared among 
tht' nu.·mbers of Hypomyces, 1\radmvcnm, Splwerostilbtdla or Sporoplmgomyces, 
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Flp. 10-16. llytx>mya:~ robledoi. - 10. F~ tnt!.~ nf hyphae composed of swnllcn ctJl~ at the 
surf:Kt of tiM: strum3- l i~ byssus bc! tWl't'n ptrittM:cia. II. MOOian kmgitudin;d sectiMthnlUgh 
peri thccii!il papiUa. I2.Asrospores. ll.ConidiophoreswithconidiaarisingonM.EA. 14, IS. Conidia 
at conidiogcnou~ kKi. 16. Conidia. 

X:.th:-Nn. 10. 11 , l •l ,. lO~m-12 . 16 , I O ~m. B .- SO ~m . I S - S ~m. 



191 ... l'<lldmaa 

growing em non· agaricoid basidiomata. ln the aph)•llophorkolous spc..::ies of 
thc~e genera , the ~cattcrcd to gregario us perithcda usuall y becoml.' half·frcc 
in a :;ubi.::ulum composed of looscl)' inten\'0\'Cn hyphae. '!he ver)' densely 
aggregated pcritheda of II. roiJledoi, howen~r. arc almost completely embedded 
in a $0 troma· like thin b)'$0."U~. the tex ture of wh ich remain~ partly hypha!. 
Regarding thC!'e featu res it rcsembiC!' species of Nypomyu -. that abort agaricoid 
basidiomata, e.g. H. Jr,ctijluorwn (Schwein.} Tul. & C. Tul., H. lateritius (Fr.) 
Tul. & C. Tul., H. luteovirt!ll$ (fr.) Tul. & C. Tul. growing on Russulaccwe as wel l 
as I I. ltyllli1111S (Schw\.'in.) Tul. & C. Tul. on sp\.'d\.'S of Amanita (Rogerson & 
Samuels 1994). As in those spedt:s,there is no ob\•ious unamorph on the host of 
I I. robkdoi. On the o ther hand, a pseudoparenchymatous layer, most ly reduced 
to a minute stroma below the pe ritheda and the outer larer of pcri thecia, is 
found in several spedcs of Splwerostilbella (I>Oidmaa & Samuels 2001 ). 

Characteristic of H. robledoi is the anatomy of perithedallayer. A distinct ive 
outer region of the stroma· like byssus is composed of entirel)' moniliform hyphae 
with free e-nds <~I the surfuct:. While in sonu: l!YJJUmyt.·e.~ ~-pecks mummifying 
the fruitbodics of Rus..~ulace(te subicular h)'Phue tend to be.:omc swollen or 
to have free ends at the surface, these featu res are found in combination only 
occasionally (e.g. , in I I.lutr::m,irr::M). In aphyllophoricolous :;pcciL~ of I lypomyce.~ 

free ends of subicular hyphae \vi th incrusted walls have been found only in II. 
auriculariicola K. POidmaa & Samuels. Short hyphae with free end-. grow out 
from the pcrithe..::ial wall, usually at the base of the papi lla in H. vi/losus Samuels 
& Rogerson and in several spc.;;ics of Splwerostilbd/a. Hypomyces robledoi la..::ks 
outgrowth:; from the perithecial wall, and the outer cells of the papilla arc not 
prominently swollen as in aphyllophorkolous species of I IYJJUmy .. :r::s. 

The m;..:osporcs in the :;pccimen from Peru arc l)'pkal o f l lypomyces bccau....;e 
they arc fu:;iform, medianly septate, apiculate and covered with warts. ' I he 
dimensions of th e as.:osporcs and apiculi fall in the lower range among those 
of the i!phyllophoricolous and agaricicolous Hypomyces, most suggestive of H. 
succit1eus Rogerson & Samuels. Splwerostilbdla is .:: haructcrised by ellipsoida l 
o r naviculate nonupiculatc ascospor~·s. ' !he only exception isS. broomemU/ (Tu l. 
& C. Tul.) K. POidmaa (origi nally described in I lyjx.unyn:s} that has the largest 
ascosporcs in Lhe gcnus(I0- 15 x 2.5- 3 .. m) bearing small, < I ~m apiculi at the 
ends. It is close to II. mbledoi in asco:;pore morphology and dimension~ butt he 
latter do not overlap. Although II . rohledoi occurs on the same group ofho~ts 

as the recently described S. gauodermati$- K. PDidmaa & Samuels, the latter 
species is dearly distinct because of its minute asepmte ascosporcs, pcrithecial 
morphology and the Gliodadium an am orph. 

The ascospon.·s that were inoculated onto M.EA did nol germinate within 
one week. l lm.,.cvcr, after a few weeks some colonies had appeared in both oft he 
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inocul:ued Petri dishes. E:lch of these '":ls reinoculated and found to constitute 
the same anamorph. DNA '"-as extracted from two subcultures. '!heir rONA 
ITS and I.SU sequences were found to be identical, also when compared to the 
respective sequences obtained from the teleomorph material on the hosl. It is 
possible th3tthe cultures did not origin3tc from 3scospores but from fragments 
of the pl'ritheda or surrounding h)'phal' in thl' drop of water in whkh th<.­
materia l was smashed and spread onto the agar medium. llowever, because 
all the subcultures that grew were indistinguishable in morphology and at the 
molecular level, the d1.·sc ribed anamorph is con:oidcr~·d to be the asexual stage 
o fll. m /Jiedoi . 

'Jhe anamorph of 1/. mbledoi is unique among the aphyllophoricolous 
species of Ny~rea~r!ae because oft h.:: simple conidiophore:-: producing mostly 
aseptate but ext reme!)' va riable conidia th:11 are irregularly agglut inated at 
the s.inglc locus at the tip of the conidiogenous cdJ in the absence of uniting 
liquid. Neither peridina l thickenings nor collarettes were observ1.'<.1 at the 
conidiogenuus loci s.ugg .. -sting holoblastic conidial development Conidia 
appear to be fanned in basipetal chains even th ough they do not remain 
at13ched to e3ch other in a linear f3shi on. Rat her, they adhere latcrnlly as they 
slide past and come to lie adjacent to neighbouring conidia. t\n3morphs of 
aphyllophori colous Hytwmyces produce sept3te blastic/ phialidk conidi a held 
singly or in dry chains at one or severn! loci of the conidiogenous cell or hranch 
(CiadoiJotrymn sens.u Rogerson & Samuels. 1993). ln contrast, conidia of most 
members of the liypocn•ales, including tho:K· occurriu~ on aphyllophorcs, are 
held in a drop ofliquid at th e tip of a phialidic conidiogenous cell. Regarding the 
mostly ascptate conidia that stick together lateral!)• at the single conidiogenous 
locus, the anamorph of II. mbledoi resembles that of II . u rviuigeuus Rogerson 
& Simms growing on ascomata of lleil'rdl(t species, the acremoni um-likc 
an3morphs of II. lnruitim and II. litlumuicm llcinr. -Norm. on t11ctarim spp., 
and the 3n:.unorph of H. succiut~us growing on Pltofiota sp. Similarities ..::3n 
likewise be found with the 3Cremonium-like anamorph of Sporoplw,~omyct~s 

chrysustomus (Berk. & Broome) K. POidmaa & Samuels, which also grows on 
fruitbodies of Gmwderma species. In this speci(.'S, however, the cyli ndricall-3-
septate conidia are hdd in drops of dear liquid. 

Remarkable is also the great variation of shape and size in conidia of II. 
mEJiedoi, compar3blc in the llypoac>:ncene only to that in the vcrticillium-likc 
synanamorphs of boleticolou.." species of Hypmn)'<:tts. However, p3rt of that 
vari3bi lity might be 3ttributed to the effect of culture medi3. Some Cladobotry um 
anamorphs have been observeU to produce more vari<lble and longer conidia 
in culture than in n3\ure (Bastos ct al. 198 1, POidm3a et 31. 1997). Next to the 
Hypomyces colon)' on the host there arc s.cvc rul kinds of conidial fungi, any Olll.' 

of which resembles do~ly that observed in culture. 
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lhe gt>neric pl<~.ccmenl of this obviously new :ipccies poses d iflicuh ies. 
On morphological grounds, H. roblt>doi possesses features th at .:hura.::terize 
the genus Hypomyces. Although ea.;h of the .;haracters is found in individua l 
groups in the genus, their .;ombinat ion in a singlt' species is uniqut" for H. 
robledoi. 'I hcrt"fo re the spedt:S .::ould represent an t'a rly d ivergt"d lint'a£" in tht' 
largt' complt'X of fungi.:olous llypocren.:eae. Phylogt"netic analyses of the I.SU 
rDNA sequt"nCt' of II. robledoi along wi th those used in the previous studies of 
the autho r reveal equivocal rdationships of the species within the ffypocreaceae 
(data not shown). Different ways of analyses and number of sequences included 
result in phylogenetic lrcc:s wit h alkrnat iw placements of I{. roMedoi. It either 
shows affin ities to agarkicolous spc.::i"'-s of Hypomyct'S (H. lut~ovir~IIS) anJ to 
membersofSplmerostilbella or appears basa l in the Hypolo"TY.(I~I!ae. HO\\'evcr,any 
of these relationships receives considerable support. At present, it is considered 
most rea.wnable to describe the new spedes in Hypomy..:es. A phyloge ny­
based rearrangemenl of thi s obviously paraphylcrk genus along with its d oses! 
rdativl'S is likcl)' In alter the generic pla.:emenl of this unique morphotype in 
the future. 

flypomyccs sibirim1c Rogerson & Samuels, Mcm. No:w York Bot. Gard 59: 31. 1990. 

Si•t:c i.\UL'~S t:XA.\llN ll LI (<~namotph unly): l '~ru , lunin DepL., Ch<11t.:h<1nw~·o Diltr .. 
Migud Grau. oo 1o1 d«a)'ing ~SUJ)inatt basidionl)'Wt: J Mar 2007, ltg. K. P¢l.do•aa. 
TAA 17 126 1. cuhuh: ·ITC2007·22. 

Hypomycess11biculoslls (lkrk. & M.A. Curtis) !JOhn .• Ann. Mrcol. 8: •168. 19 10. 

S!•(CI,\ 11>..-.:s !;XA.\IIS"Kil (~tll<IIIK>q•h only): l '~ru.Junin Dept.. Chanchama~'O Dbtr .. Migud 
C.r.m, on:. 5mall llgaricon il log: J Mar 2007, ll'g. K. PllldnJa.;~. TA t\ 17 1249, culture TFC 
2007· 19. cus 121651; 779861. 

Hypomyccs sympocliophorus Rogerson & San1ucls. Mycologia 85: 268. 1993. 

S rt:C I ~ l ~S tXA~usro: l'tru, Juoio Lkpt.. Clumchama~v Distr .• Kimiri , 00 St.trl:'um 
rutrt"o"' (Blume&T. N<'C,') Fr.; I Mar 2007. lq;..G. Rohledo.cu lt u ~TFC2007· 1 4. 

Hypomyccs 1•iridigrisc11s K. POI<l maa & S:unud s. Sydowia 19: SS. 1997. 

SI'I:C:I.\1 r_'IS Rl(A:>.I!N lln (ananK>I"ph only): P<'Tu. Junin D~J'I .• Charw:humayo Dht r .. KinlO: 
on l'l~~:llim•sstiVI•S (&hwnn.) !'at.: 2 Mur 2007, kg. K. 1'0/llnl:.n•. Tr\A 17123•1 . ..:ulturo: 
TFC2007-16. CBS 121651: Cit-:n l!.ank 779858. 

The anamorph and char.lCtt'ristics of the culture, derived from conidia o f the 
Pcru\'ian specimen correspond to the prc\•iolL..; desc ription of II. viridigriSr!ll$ 
(POidmaa cl al. 1997). The conidia, however, arc even more variable on M£1\, 
with some 4· or 5-seplale conidia as long as 80 ~m. TI1e smallest, l ·sepla\e 
conidia tend to be broad])' obovate. Remarkable are also the i:omparat iw ly 
wide, thick-walled and greenish-brown main branches of I he conidiophores. 
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Abstra<:l - The microfunp l air spora of Afyonknahiu r di5lrict wl'rc (klcrmincd by 
o~ing Air Ideal .samplcr5. 2400 fung.:a l colonie!i "'<:re isolated from 2 16 .samples takc•t 
mo nlhlr from six diffnomt au·~s of Af~"Onbrahi W~ r in 2005. n different microfungal 
I3Xa wel'l.' it.l cnl if.OO. t:n..'(Jlll.'nciC:.\ of the main gencm w~l"\! P,widllium (3S . .Mti), 

<.,1at/Q)JKI'ir.m (2'1.5%), Altmmria (13.1%). MJ-""Eillus (8.9%). Ul«lm/imn (6.6%), 
Vn.'Ciult ra (0.6%), Nlli::opu~ (0.5%), Polyscyt•llum (0.1%), and sterile ooloni~ ( 12.0%). 
"flu.' full list i s po~tcd on llltJI:I/"'""''·hiyoloji.:.ku.\'du.tr/KONUK/071 17.pJf 

K11· wol\l~ ai rbornt fungi, bi~ .. a ... rowb-, i nn~r Acgtalt wgjon 

Introduction 

Airborne fungi arc among the mo~t common organism:; in nature. '!hey 
arc considered to he correlated with air pollution and propo~cd a:; a cause 
of advcr::;c health ctTcct:; in human~, an imals and plants, e.g. act ing a~ 

acroallcrgens and causing infections. More than 80 funga l genera have been 
associated with respiratory tract disorders (Shelton et al. 2002, Beaumont ct al. 
1985, FIUckiger et a!. 2000, Sud a!. 200 1). Several studies report that expos ure 
to large concentrations of airborne microbes is often associated with asthma 
ami rhinitis (Heaumonl 1988) and h}'pl.'rsensit ivity pne umonitis (Sierstl'd & 
GraYesen 1993). 

F.x3min3tion of typi.:al fung:1l d istributions 3t one p3rti.:ular lo.::1t ion c:1n 
be helpful in identifying associations between domest ic fu ngal sensitivity and 
clinical prevention of seasonal allergic disca.,.cs (Li 1995. Vcrhocff & Uurgc 
1997). 
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Identifica tion of outdoor air spora is important, but only limi t~d informat ivn 
on indovr fungi is available in Afyonkardh isar (Orman et a!. 2005, 2006). 
Similarly, there is no published information on outdoor funga l air spora in 
different parts of Afyonkarohisar. 'I he purpose of the present work \'laS to 
determine the types and rcla!h•e frequencies of outdoor fungal air spora in 
Afyonkarahisa r. 

Material and methods 

The altitude of the province is around 1000m with moderatdy high mountains 
(to 1300 m) and lower areas (from 688m) among them (Anonymous 2001). 
Its landscape is cowrcd by moder.Jtdy high mountains with lowlands among 
them. li s vegetat ion h; mainly steppe with a low in.:idcnce of woodlands ( 15%). 
·I he provin.:e is situated in a lake distri". 

' I he concentration of airborne fungal spor~s from 6 areas in the centre of 
Af)•onkarahisar (ANS Campus. lt..:entepe, Giimii~kcnt , Mc.:idiye, Sahipata, 
Yukanpai'.ar) have been mea.~urcd. Sampk-s were collected using an Air ldcaPM 
acrobiocollector with an air int ake of 100 IJ min and impact speed of <20 m/scc 
se t to capture partidcs from 3 to 10 microns. Spores were direct ly collected 
onto agar Petri Jislu.os. 

Cultures were identified to spedes level using the following mycologic.~ ! 

taxonomic keys: Pitt ( 1979), Hasenekog\u (1991), and Raper et al. (1919) for 
Pwidllium and related spe.:ies; Raper & Fen nell (1965) for ;\spu;gillu$ spcdcs; 
and Uarnen & llunter (1998), llascnckoglu (1991), and Ell is (197 1) for ot her 
funga l spcdes. 

In this paper. author citations arc abbreviated following Brummilt & Powell 
( 1992). 

Afyonkamhi:>ar ha:> a typi.:a l .::ontinental dimate regime and it is situated 
on transition :t.onc:s of Euro-Siberian and lmn-Turani an vegetation regions. 
Statistical ana lys\.'S were: carri ed out by using both SPSS 11.0 and 13.0. In 
these anai)'SCS Pearson and Spearmm1 correl ations and one-\\l'lly ANOVA were 
performed. 

Results and discussion 

A total of2400 fungal colonies were isolated from 216 Petri dishes. 32 funf,ra l 
spedes were identified and 287 non-sporulating (sterile) cultures also obtained. 
The highest maximum yearly average of specks tallied was obse rved in Sahipata 
at 799 CFU/mJ. Escntepc (775 CFU/m1) and Giimii~kent (575 CFUfmJ) had 
the next highest averages. ANS Campus had the lowest colony numbers (279 
CFU!rn' ). At all sampl ing sites, the dominant genus was Pe11icilli11m, which 
comprised 35.9% of the sampb iden tified. Next came Clado.(porimn (21.5 %) 
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followed b)• Altmwritt (13.1 %}, sJcrilc colonies (12.0%}, Aspergillus (8.9%), 
Uloclttdiwn (6.6%) , Drec/Jslera (0.6%) . Rllizopu.~ (0.5%), andPol)l'jiC)'Itllmn (0. 1 %). 
Clado:.JKJrium clado.~porioide.\' was the species round most frequently followed 
by Altenmrirlalla/1(//(1 and Clado:~porium hab1m1m. \Vhen their presentation 
and dimatic data, obtained from Afyonkarah isar Meteorological station, were 
compared statistically, no significant var iations in fungal concentro~tions were 
found (p>O.OS). Similar resuhs have been reported by Efe ( 1995), A$an el al 
(2003), and 1-=ang ct al (2005). 

Cladosporium i\pores probably occur more abundantly worldwide than any 
other spore type and arc the dominant air spora in many areas, especia ll y in 
hot climates as corroborated by Takahashi ( 1997), ~en & Asan (200 I), and 
EI· Morsy (2006). Clrtdosporiwn l1erbmum, is often the major contributor to 
inhalunt ali<:rgy and allergic asthma in hum<~ns (Cosentino ct al. 1995). 

Alkruuria (t/lt!mata allcrs~·ns h ave long been considered to cause sig.nificanl 
respiratory allergies and ser io us cases of rt.-spir.llory arrest (O'Hollaren ct al. 
199 1, Vijay ct al. 1990). 

In brief, Afyonkarahisar has di nicall y important fungi, such as Cladosporium 
and Prmicillium, that dominate the air spora. '!he fact that the number of 
taxa was lowe r in this stud)• ;:ompared to previous!)' reported results may be 
explained by the geographic posit ion and vegetation of the study area, a how]. 
like dt)' surrounded by mountain s. 

Acknowledgements 

The authors wish to thank llJ Afyon Kocatcp<: University Rcscar.::h Fund for supporting 
this study financially (l>ro~-c t no: 05 1.J!J.!NED.03) Also sp<cial thanks to Prof A A:;an, 
Prof I Has~nckogtu , Dr SR rcnnytook and DrS Hdf~r fo r n.:vicwing this article and 
tho.'ir helpful comments. 

literature cited 

,\nonr mous. lOtH. Afronlli Yilt•*-• · Min.t Ajans, Ankara. 

•\r;an A, Kn gr.r.: T, $<-n B, <;anmr· 8iptk B. Gii r~ U, Gtln~ r II . 200). !.solation, id('rlti!Kation and 
scaJOnal distribu tion of airborne and w~tuborne fu11~i in Tcrkos l.akc (bt3nbui·Turkc)') J.Uasic 
Microbiol•13:83·9S. 

llanwiiJ, I hmt~r H. 1998. lllmtr~K·d GcrM.'r• of lmt•rrf('C\ Fungi. Anl('J'iam Phytotlilthologic.a l 
Society .,r.:-s~. St . .,auL 

Beaumont t=, K~uffman HE De Mon.:hy jGR, SJuiter HI and De Vrk s K. 19$5. Voluruetric 
aerobiolojtical sun-e~· c{ conidial fun¢ in the North· f.ust t'\c thcrLinds. llllc r~y "0: 181· 186. 

lkaurnunt E 1%8. Clinical manif~ta tiom; of 1mlrnonary A!f<''Xillru infL...:tions. Mrco~ 3 1:15 
20. 

llrummitt RK P<MVt'll c:r~ 1992.11uthni'$OfPI;mt NamC';!;. Rnpll llnunic Gard~ru. 1\t-\o.·. 732 p. 
Cosentino S. 1:oow Ml:. J>almas E 1995. Pollen and moukl allergy in Southern San:Jinia (ltuly). 

Comparisons of skin· ll'SI fl'l"qul'ocil'$ and air samtlling data. Gnna. 34: 33S- 344. 



202 ... OUciara& ;al. 

life C. 1995. lir1.urum ilinin ~$it li *mtlerindd:i e1· "i 1'e c1• de~• h ~1':1 ncn funga l tl(lrJSI iizcrinc bir 
<~ r~llml~. YU~k liS¥0~ to:-.:i, Alll tiirk Onin~rsit~i. Fen Bilimlcri En~ ti t ii~ii. Er.:urum. 

l:l lis MB. 19'7 1. lknl'lti:~crou~ h )'Phtllll)'Cct e.~ C..l rnrnonwc<~ lth Mycological h•stitul l', Kcw. 

EI -W.Qrsy E-S~i. 2006. Prt'limirury ~urn:y t>findoor ~ml cmtdoor r.Lirbonw microfun~ti li t .:oasw.l 

buiklings in Elt)'Pl- Atrobiologia 22: 197- 210. 
Fang Z. O uyolllg Z. Hu 1.... Wang X, Zh<.'IIS H , Lin X. 2005. Culrunblc ai rbocnc fungi in outdoor 

c111inmmcnts in lkijing. China. Sdt:llCI: oflhe '101<11 EnviR.Jil lllcnt. ~SO: •17·58. 
Fliickiger B. KoJ~ r T. Monn C. 2000. Comp;~rison of lli rbofnt spow conctntf11tioos ll ltd fungo.! 

a l~rgcn oontcnt. ,\crohiologi~. 16: 39J-396. 

l lascnckug:tu 1.1991. 'IOprak Mikrofungullan. Atatiirk Oni\"ctsito.!~i )11)1111Jn No.6891inurum. 

O'Holl.i~n MT, Yunginger JV, Olforll Kl', Sonk'o. MJ. OLon~ll El, K.:lllard DJ, Sachs MI. \991. 
I:.Xp<»ure to an acr(l;l ll ert,~n ;as a ros~ible prtcipilating facuw in I'C:'riratcwy ""est in roung 
patienl~ ~o· ith aHhma. N. 1:ng1. J. MeJ. 3211: 359 363. 

Ornun A, F•~•c• E.-'w A. EJlidokuz H, Giil R, Konuk M. 2005. Det«tion of fun~~;i s1~e1rum in 
imlu)trialand honlCbakerics andd~tcrmii\;Jt~'t.l funga l allcr):y with &kin prick lest. A~ian P~~eifi c 

loum;d of Allergy anlllnununolog)'· 2.3:79-85. 

Orman 1\, Korean E. Konuk M, Kurt E. Toprak D. Ay l\.. 2006. IXICmlination of fungal frtqutncr 
in two K'f'arn tc huikling(o{ Af)'Oil l lighs.:hool and compari~on tlf vllcrgk S)"ll lJ>ttmu relolt etl 

wi th buiklingsaod fungi in Myon. Turke-y. Saudi Med. lou mal. 27: 11<16-1151. 
Pitt Jl , 1979. The genU$ Pe11icillium and its tcleomorrhic ~ta les Eup•midllillm ~od JiJLrmmy.:.-;,;:. 

Acadtmic 1-'ress, J.ondon. 
Raper KB, l~m~<:ll 01 . 1965. 'II~<: ~enus&1~<rJ;ill,,s. W'Uiiams anJ Wilkins Contpany. Balticuorc. 
Rap<'T KB. Thom C. Fennell Dl. 1949. ,\manual of the PcuU:illillm. 1he \"'illianu and Wilkins 

C:otlljl:lii )',IJaliimore. 
$en B .. As:an A. 2001. Ai rborne Funp;i in VegetableGrowingAreliSof&lirne, TurUy. Auobiol ogi~ .17: 

69·75. 
Shelton BG. Kirkland Kll , Flan•.l~rs WI), MorriJ GK. 2002. Pn>li lo ofairbom<: fu ngi in buildings 

a,)() outdoor erll'ironn'l'nts in th" United Stllte.s. Appl E1wiron Microbtol. 6S:I70 · 17S3. 

Sicrsted I IC. Gnwe.stn S. l993. f:.Xtrin$iC allergic al1-coliti.( aficr exposure to the yellst EJU~otlot.m.la 
mlm:•. A l le r~y. 48:298 299. 

Su HJ, Wu PC. Chen IlL, Ltc FC, lin LL 2001. Ex.tk>Stuea.ssess.U('Il l of indoor allergens. endotoxin, 
and airborne fungi for hon~ in -"tlulhl'rn 'liliwan. Eo•·ironmental Rtlt.'ilrth A. AS: I)S-14<1. 

Tak:.l hashi ·1: 1997. Ai rborne fun~l colou)'· forminp; units in o utdoor ;mJ inJoortnvimnmt nts in 
Yokoha111a, Japan. Myropa1hol. 139:23-33. 

\ 'c rhtx:ff AP.IIurgc I I.\. 1997. 11 e~ Jth ri~k asses) men! offunf(i in home cn1•in:mmcnh. ,\nn. Alk:rgr 
A)thma hnmunoi. 78:5•1•1·SS6. 

Vijay HM, Hughes OW, Young r\M. 1990. l11c allergc•lS of ,\]r~mmi11 sp('(it'S. ). Palynol. 91: 
3.'17 397. 



Psilocybe subbrunneocystidiata (Strophariaceae, Agaricales): 
a new species from southern Brazil 

Pt~ui,A $. u11 Sn.vt~ ' ,Gt~s ·•·ON Gu~M.\N ' , VA<;NF.~ C. CoRTF.I'.' , 
FLORENCIA RAMiRI!z-GuJLLEN ' & RosA ~·1. B. SI LVei RA' 

Jmfi.<<lrll@)mlu•rJ.com.IJr 
' Uniwrsitltldt! ft!,l,•ra( do Rio Gmndt! do Su~ lkptlrtmumto dt! HoMnim 
Av. Ho:nt11 Cio" f" IVdo 9500, Ct:l': 91 50 1-970, J'or/11 Al..-gre, It'\ HRAZJL 

g(ls/mr.guvmm@ill ... -cof.t!du.IILT 
1/nstillltorlt!Et:ologia 

tlp~trlmio Pt l.~ttr/6.'J , Xt~lupa, \'~·r11cru :z, MF.XICO 

Abstr .. ct - A new southern Brazilian Sjl('('ics. P.>~koc.yb.- >ubiJium~<-Wy.>lulmla, is 
d~ribc.'d from Rio Gr.andcJo Sul St<~tc. ' Jhb ~ J'•-cies b plac~ iu ~ocl . lJ rmmnK)':'Iidtma.: 

according to its o:olorcd cystidia and subrhomboid basidiOSJ)() rCS. t\ 11 1ncmbers of 
P!.iloeyl~ ~1. flrumJ"'J(;f$1id i.ltat: :m• lr(lpic ll and hallucinot;"nk . 

K")' wol'\.l.o< IJa.<idim"r:"ra, hluing species. subtropical fuo1gi 

Introduction 

E(forts to document the ili vcrsit y of the family Stroplmriautll! Sin!:!,c r & A. H. 
Sm. in Rio Gronde do Sui State, in south Brazil arc currently under war. 'Jhese 
efforts have revea led a more diverse group than previously re ported. Some 
new records and taxa rccen lly published by Cortez & Coelho (2003, 200,1), 
Corte?. & Silvei ra (2007a, b), Guzmin & Cortez (2001, 2005) and Silva ct a\. 
(2006) support this statement. During coll ect ions for a fun!:!,al survey of the 
St roplwriauar: from the hapu:i State Park (Silva et al. 2006), we found a ne\\' 
spedes of PsiloC)'bl! (Fr.} P. Kumm. , wh ich is described in the present work. 

Materials and methods 

For detailed information on the study area, see Silva et .-.!. (2006). Microscopic 
observat ions of the studied material were made obtaining thin sc.:lions of the 
pi leus and stipe of dried sped mens. mounted on 10% Nll -101 1, 5% KOI I simple 
or wit h I %Congo red solutio n. Allcast25 measu rements o f each microstructure 
were taken, an d dr.awn with the aid of a light tube. In basidiospore dc~.:ript ion, 
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Q is the c:juotient between the length ;;~nd width and n is the number of measured 
basidiospores (apiculus excluded}. Gener..al .:o lor nmnes used in description are 
personal interpretations of the aut hors, once that they were noted immediately 
after the gat hering. 

Taxonomy 

Psilocy/x: subbrmmcocysridinta P.S. Sil\':1 & Guzm:in. sp. no''· 
M,·coUASI\: MIJ47J40 

FlGS. I·i 

Pilt1.S cirra 10 rrurt lmru, COIIYf!' ..... us t t subumhn1UWIJ., lllCvis. ruj obrmmt u!- ,tcf ni;:ri,.ans.. 
Lmndlt~ Sllboldt~lllll ~ fidm$. mmxiuis rmulictm~ Srq>N rirrll 25 x I mm. (1/bi(/111 •>tl 
brrmucolus ••cl mjobn.ttttcus.. \'clwn f'<Wpuum progtr:~.ms.. Spomc (·I. S· )S-6( ·7.S)x 3-1 x 
3 •I jim, Sltbr/10m/xlitll4" vel mb.-1/ipstiitla.-, cmssitrmiwlfl. subln!WII.-uluL 11/ctmxy;.titlit• 
cx tluc, /Jr•s typr~.: A: (14-)25-35 x (4· )9-12(· 13)pm, $1<bfiosifcm nis ,,.., • ·cnlt~w~ rmmm1, 
J<,rismllllls. submwmct>lus w l llyt:~lhmc, IJ: 18 25( 27) x (5 )6 f{) ( I l)/m1, tmaln$:,11 t)'plts 
t\ . Clo.-i/~_y)Ji.lill (15-)17-20(-25) 1( (4· )5·7(-S)}tm, p i)<(()/ros, \'ctllr iWliiS WJ/ru/" 5 •vi 
!-11/if,.sifrmnis. l'ild p..tlis su/'):datiiiMIIS. lf)'f>lmo: fi /,. /aJ/1.-. llabitr.s lixrritdrr, ;, si/m 
SllblmJ,im/iJ.. Holul)'f> IIS 1./c dcsiJ:,mllus; Si/•m 086/lH i11 ICN IJ9 16$. (0/IS~rw•lll.<; XAJ. 

is.->1yp~<100>L<l'n·aw.<. 

Pileus 10 mm in diam .. convex to subumbonah.·. reddish -brown to blackish­
brown after dr)·ing, surface dry, smooth, margin striate and somewhat crenate. 
Lamellae subadnate, d ose, dark brown, with the margin slight!)• \\'hitish. 
Stipe 25 x I mm, sinuous, whitish, brownish or reddish· brown then finally 
blackish with distinct bluing tones, especia lly toward the base, surface smooth 
to squamulose, with whitish small squamult.-s present at the base. Veil poorly 
developed in mature state and not forming an annulus on stipe. Spore pri11t not 
obtained. 

Basidiospores (4.5-)5·6( · 7.5) x 3·4 x 3·4 11m. Q = I.S.2, n = lS,subrhomboid 
in face·vicw. subcllipsoid to oblong in side·\•icw, th ick·wallcd, wall up to I 
f.illl thick, wi th conspicuous germ-pore and apkulus, brownish-yellow: a few 
basidiosporcs arc ubnormal, (7.5·)8.5- 10 x 4-5 x 3.5·5 11m. subrhomboid in 
both face and side· view. Basidia 13·24 x 4.5·7 f.1m, 4·spored, ventricose-duvah:, 
with a median constriction, hyaline. PleurocystidiCI of two types A: ( 11· )25-35 
x (1· )9-12(- 13) f.ill1, rare, pale gray, yellowish to hyaline, with the base )'eliowish 
brown, subfusoid-rost rate or ventricose· rostrate, wit h a narrow base, some with 
a middle constriction; IJ: 18-25(-27} x (S-}6-10 (· II ) ~m, common, subfusoid 
with a narro\\• hase or ventricose-rostrate or sublageniform with a narro\,.. or 
wide base, wit h the same color a.;; above. Clteilocystidia (15-) 17-20(-25) x (4-) 
5· 7(-8) Jim, ventricose-rostrate, subfusiform·rostr.llc or sublagcniform, with 
a narrow or wide base, with the sam~ color as pleurocystidia. 1-lymcnopltoral 
trama regular, with hyphuc 4· 15 fl lll wide, thin-walled, hyaline, encrusted with 
yellowish· brown pigment. Subltymc11imn with globose elements up to 13 .urn 
wide, hya line or pale orange or brownish. Pilcipcllisan i."(ocutis of subgelatinized 



Figs.I-7.P~Ioqk jubbf·,m,roc)'ifi<f,",llll. 

I. Bil.Sidiomata. 2. Basidia. 3. Basidiospor~. 4. l'leurocys:tid ia type A. 
5. Plturt~q~t idia type B. 6. Chci i{)C}'51idia. 7. C'..<l u loq·~tidia . 

hyphae, 3-5 (-10) 11m wide, hyaline to pale yellow, thin-walled Stipilipctlis with 
hyalint! to pale yellow, cn..:ruskd walls hyphae, 4-6.5 11m widt!. Ccmlocyslidia 
(15-)1 7-35 x S-10 lllll , subfusoid, clavate or wntrkosc, hyaline, with slightly 
thi ..:kened walls, grouped in d usters on the apex. Clamp c.·omu!ctiotls pr~se.nt 
0 1, mostscpl'::a. 

Habitat: Gregarious to caespitose, on a decayed trunk in a subtropical forest 
( .. restinga" vegetation). 



206 ... d11 Sih·o~ & al. 

Studied ma terial: I!R,\ %11- Rio Gr;~nde do Sui State: VianOO IUJrua State .,ark. 22 May 
2001, I'.S. Sih·.t OUilH (ICN 1 ~9 168 , hulutyj>l.': XAL. isut)'pe). 

Remarks: .Because of the colo r of bot h pleu ro - ami du:i locystidia, P. 
sul,bmmleOC~ fidiatfl belongs to Psilocybe sect. Bru/1/leOc~ridiatae Guzman, 
where all the knO\Vn member:; arc cacrulcsccnt and have a nolcworlhy t ropical 
distribul ion (Guzmin 1983, 1995; ll orak & Desjardin 2006). Moreover alll hcsc 
speciesarcconsidcrcdas hallu.:inogcnic followinglhcconccpt of Guzman ( 1983}. 
The Brazilian material pn.:scnts a combinati on of features that do not agree with 
an)' known species of this section. Psilocybe brwmeocysridiata Guzman & E. 
I Iorak, from Papua New Guinea {Guzrmin & I lorak 1978, l lorak 2006), d i(rcrs 
in the papillate and sq uamulosc pileus, annulate stipe, plcurocystidia of one 
type only. Psiloeybe ueocaledouia 1 Guzman & E. 1-lorak. from New Caledonia 
(Guzmin & Horak 1978, Horak 2006), and P. (lllf'r!icysridiat(l t::. Horak & 
Desjardin, from Indonesia {Horak & Desjardin 2006), arc also phcnctically 
similar spedcs but they differ main ly in the chrysocystidium-likc plcuro.:ystidia 
with a central yciJO\\' refractive body. 

P.~ilocybi ~ubbnmnt'oc~tidiattt incrcao;cs our knowledge of the ~cnus in 
Br<~zil <Jnd broadens our understanding of the distribut ion of Psilocybe sect. 
Brwmeocysridiattli!, which is a remarkably southern hemisphe re aus:tnd 
group. Psilocybe s~tbbnumeocystidi(/fll supports the relationship be lween the 
Australasia n and South America n l'siloqbe mycobiotas discussed by Guzman 
( 1983), Guzmin & Horak ( 1978) and Horak & Dt1'jardin (2006). 
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Observations in Pluteus section Pluteus in Spain: 
two new records for Europe 
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Ahstr.acl Plrl/err.• tli•Vj>~W).'<'IU • .u ltl Plut.:~11 brum~illisa~s ~~ rL'\:Or~k-d fur th•.' lir.. t 
timt in Europt. Both art- dts(ribtd and bridlr Jiscusscd . Baud on thl' rt\'ision of tht 
typt! collec tions, Pluur.u wa.<Jriii}'.IOiu:nJi$ is consider.:d a ~rlll>n~'Rl of P. brmmtidi..(o:rt~. 

Ke~· words Plrllcac.o:M, biodin•rsity 

Introduction 

'!he genus 1'111fr!IIS ~r. (Agarimlcs, Hasidiomy.~ra) has received little 3ttcnlion 
in s1udics of fungal biodiversity in the Iberian Peninsula (Spain, Portugal) and 
Balearic Island.;; {Spain). ·!he reco rds of l'lutms arc ofte n included in general 
checklists. Prior to o ur study the on\)' monographic paper on th is genus was 
an article b)' Mufio:t.-Sinchcz (\991 ) dealing with spedes of sec tion Plutew;, 
main\)' based o n collections from the Basque Country (northern Spain). 
Regional stuJies on Plukus within the Ibe rian Peninsula have been published 
in recent years, as a part of the u Pioro~ Mycologi<:a Iberica" project (Justo & 
Castro 200~; Justo et al. 2005a, b, 2006). 

After re,•ising the collections deposited in the Iberian herbaria and newly 
co llected materia l. an annotated checkli st of the genu..;; in our area has been 
published (Justo & Ca..;; tro 2007). According to our revisi on 33 taxa of i>lutem. 
o"ur in the Iberian Peninsula and Ualearic Islands. 

!!ere we present the most interesting results concerning section Pluteus, 
charolctcrizcd by the presence of mctuloid plcurocystidia and pilcipcllis 
arr.tnged as a cutis (Vdlinga & Schreurs 1985). 

Plutt:us atroJmugeiiS and Pltllc:us brmmeidiscus ar.: recorded fo r the firs t 
time in Europe. Type collections of both species have been stud ied, and closely 
related taxa arc discussed. A key to all members of section fllureus in the Iberian 
Peninsula and Balearic Islands is provided. 
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Material and methods 

Standard methods for describing the basidiocarps \\'Cre appli ed, using the 
tt.>nninolo~y ofVdlinga (1988, 1990). Color annotations in the maaoscopica l 
des.:riptions are from Munsell soil color charts (2000) . Terminology for 
des.:ribing the pleuro.:ystidia fo llows Si nger (1986) and Bonnard (1988): 
ccrvinus-typc .:ystidia arc gc t1Crall)• fusiform, provided with 2-1 (6) apica l 
hooks; magnus- typc C)•Stidiala.:k apical hooks and usually have a rather a..:ute 
apex; intermediate cyst idia is the term used for the plcurocystidia sit uated ncar 
the lamella edge. ' I he notation 190, 5, 31 indicates that measurements were 
made in 90 :::po res in 5 !(<lm pl es in 3 collect ions. J\ 11 structures were mca-.ured 
in Congo Red or an equal mi:<ture of Congo Red and KOI I (5%). The following 
abbreviations arc used: avl for aver.age length, avw for a\'eragc width, Q for 
quotie nt oflength and widt h and avQ for average quotient. 

Taxonomic descriptions 

I . Plutcus atroputtgCtiS A. II. Sm. & U:1rtdli. Michigan Uot:1nist '1: 61. 1965. l:ig. I 

T)'pe study- Basidiospores 130. \, 1) 5.5-9.0 x '1.8-7.0 ~m, avl x avw = i.3 x 
5.9 ~m. Q = 1.0-1.53, avQ = 1.24. mostly (broad!)•) ellipsoid but (sub)globose 
spores also present. Basidia 20-32 x 6-9 ~m. mostly 4- sporcd but 2· and ! ­
spored bas idia also pr('Sent, broadly clavate. Pleurocystidia 58-80 x I 5-28 ~m. 
meluloit.l, (narrowly) fusiform, narrowly lagcniform or (narrowly) davatc, 
mostly \>lith rounded apex and without hooks., rarely \>lith 1-3 short hooks 
at apex, \>lith up to 3 ~m thkk wall. Intermediate cystidia without apia.! 
hooks, with obtuse apex, some \'Cry thin-v;alled except at apex, and there up 
to 2 !Jill thkk. Cheilocystidia 10-110 (110) x 15-30 ~m, (narrowly) clavate, 
sphcropcdunculate, lagcni f<>rm, cyl indrical o r flexuous, with brown pigment. 
Pilcipcllis a cutis; hyphae 5-25 !Jm wide, cylindrical, with brown pigment; 
terminal elements 75- 190 1-1m long, cylindrical to flL.:: iform. lL"ually tapering 
towards obtuse ape:<. Slipilipellis a cutis; hyphal.' 5-20 (25) !Jill wide,q•lindrical, 
colorlc$S or with brown pigment. Clamp connections present in all tissues. 

Description of all collections 

J>ileus( '10) 50-80 ( 1 00) mm hernisphcri..:al when young, later applanate or plano­
con\'eX, with or without low obtuse umbo at centre, sl ightly depressed at centre 
in older specimens; surface innately fibrillose, specially at centre, dr)'. brown 
to blackish brown I appro:<. 7.5YR 2.5/lto 2.5/31; margi n translucently st riate, 
in older specimens becoming rimose and showing white context underneath. 
Lamellae L = 58-92, 1= (0) 1-3, moderatdy crowJed, free. ventricose, up to 9 
mm broad, white when )'Oung, later pink to vinaceous, with blackish brown 
edge, floccu\ose under lens. Stipe 50-100 x 10-20 mm, cylindrical, subequal or 
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1ooo0 0 aOOO 
I 

(1 b 

l'ig. ): Plul~lll mropm•gcm- a: spore.s (from hol}1pc and Mt\ ·54269); b: pkuroc~-sl idia (fro•n 
hvlo i ~ JIC and MA·5oJl69): c: chdkx:~·~•idiu (from holutypc): d: pilcipellis (from hvlv~)ll'). 

So:alcban - IOj!nl. 
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with broad bulbous bas~. white but cowred wi th longitudinal blackish brown 
fibri ls, solid. Conte:<t in pileus wh ite or blackish ncar piJ eipcllis; in stipe wh ite 
to pale cream near base. SmeU of crushed context strongly pungent. Taste very 
unpleasant. Spore print not recorded 

Basid iospores (90, 5, 3( 5.5-8.5 (9.0) x 11 .5-6.5 (7.0) ~ m. avl x avw :: 7.2-7.7 
x 5.2-5.9 ~m. Q "'( 1.0)1.1 - 1.6 avQ "' 1.2'1 - 1.5, ~ubglobo~e to ellipsoid, rarely 
globose. Basidia 20-38 X 6-11 fJ.ffi. mostly 4-spored but2- and \-spored basidia 
also present, broadly clavate. Pleurocystidia 60-110 x 15-35 !J.ffi, mctuloid, 
(narrowly) fusiform, narrowly lagl'niform or (narrow!)•) clavate, mostly with 
rounded apex and wit hout hooks, rardy wit h 1-3 short hooks at apex, with up 
to 1 fllll thio.:.k wall. intermediate cyst id.ia without apica l hooks, with obtuse 
apex, some \'Cry thi n-walled except at apex (up to 2 fllll thick), colorless or 
with brown pigment. Cheilocystidia (20) 25-110 ( 111 0) x 10-30 fJ.ffi , (narrowly) 
clavate, ~phaeropcduncula t e, lagcniform, cylindrical or flexuous, wi th brown 
pignu .. ·nt. Pileipell is a cutis; hyphae 5-25 flm wide, C)•lindrical, with brown 
pigment; terminal clements 40- 190 (210) fJ.ffi long, cylindrical to fusiform, 
usually tapering towards obtuse apex. Stipitipellis a cutis; hyphae 5-20 (25) !Jffi 
wide, cyli ndrical, colorless or with brown pigmenl. Clamp connections present 
in all tissues. 

Habitat and di stribution-Gregariou~ or solitary, on wood of broad-lca\•cd 
trees (Populus) or on ~awdu.st. Known from the U.S.A and Spain, possibly also 
from Chile. Oc tober-November. 

Coll ec tions c-1am incd SI'A t:o.:: ,\\ila: l'c-gucrinos. o n woc'ltt of unidcnti r1c-d broott · 
kan'lltrn:. 2-t .X. l976. 1:.u . Calongc, MA·I:ungi •1633: Val lad t1lid: l.otg.una d~ IJutru. on 
Pt!puln.<stump. 19.XI.l994. A. Garci:t BIJnco<'l :tl., MA· Fungi 5•1269: U.S.A: Midtig.1n: 
Ma"lueu~ Co., Marqueth.'. 20.X. t9S9, I. &tr tdli. co lt. t\.1 1. Smith 62033 (M tCt l. 
HolotyJlC). 

Comment's-'lhe abo\'e description is based on the Spanish collections and the 
holotypc. Data on smell and taste were not recorded for the Spanish collections 
so thcrare taken from the original description (Smith & Bartclli 1965). 

Our collect ion ~ have fewer (sub)globose spores than the type hut ot herwi~e 

fit well with the original des.:ription macro and mi croscopicall)'. '!he lypc 
collection wa~ recorded on sawdust while the Spanish coll ections. gre\\1 on 
wood of broad-leaved trees. 

Pluteus atropmrgem. is chamctcrizt!d by the following combination of 
cham.:ters: plcurocystidia mostly without apical hooks, chci lo.:ystidia 
pigmented, caulocystidia absent, clamp connections present and habitat on 
sawdust or wood of broad-leaved trees. Up to now it is only known from the 
U.S.A and Spain. Other spl!;;ies ()f sect. Pluums with pigmentl!d .:hcilo.:ystidia 
arc discus..::cd below. 
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!J/ureus atrmmrrginarus (Singer} KUhner grows. on coniferous. wood and has. 
hooked plcurocystidia. It is. widel y distributed in Europe and North America 
(Singer 1956, Vd linga 1990, Banerjee & Sundberg 1995). 

Pluleus marlinicc:mis Singer& Fiard comes very close toP. atr<JfJ/msei/S as it 
also has unhooked pleurocystidia, however it has distinct tufts of ..:aulocystidia 
and indistinct smeiJ. ']his specit.'S is onl}' known from Martinique and India 
(Pegler 1983, Pradecp et al. 2002). 'Jhe type collection [MART INIQ UE.: Bois 
inferieur de Ia Val ICc de Ia RivCre du l.orrai n, 100 m,I\.V.\ 975, riard,/189 Co li 
A (F. llolotype)l was. examined and the following observations were made: 

Basidiosporcs [30, I, I] 6.5-7.5 (8.0) x (5.5) 6.0-7.0 IJITI, a\'1 x avw = 7.1 
x 6.3 )Jm, Q = 1.0- 1.2. avQ = 1.12, globose to broadly ellipsoid. Basidia 20-
35 x 6- 10 )Jm. 4-s.porcd. broadly clava te. Pleurocrstidia 78-100 x H-1-25 )Jm. 
mctuloid, (narrowly) fusiform, clavate or narrowly lagcni form, most ly wit h 
rounded apex und wi thout hooks, rarely with 1-3 short hooks at apex, with up 
to 1\ 1-1111 thick wall. Intermediate cystidia most!}' without <~pica[ hooks, with 
obtuse apex, ..:olorless o r rarcl}' with br0\\'11 pigment. Cheilocysl idia 50-88 x 
10-20 !Jill , (narrowly) clavate,lageniforrn, narrowly utriform or fusifonn, with 
brown pigment. PileipeUis a cutis.; h)•phae 5-20 f!nl ,,..ide, cylindrical, with 
hrown pigment; terminal elements. 87-112 1-1m long, cylindrkal to fusi form , 
usually tapering towards obtu.-.e apex. StipitipcUis a cutis: hyphae 5-20 )J m 
wide, cyli ndrical, colorlcs.-. or with brown pigment. Cauloc)'stidia 50-70 x 11\-
18 1Jil1. in prominent tufts. clavate to lagcnifonn. some with subcapitatc apex, 
colorless or with brown pigment. Camp connections pn:sent in all tissues. 

PlufeltJ SfJi"):azzinimiiiS Si nger, Pluteus aporpus Singer and Pluteus cucryphiae 
Singer ure three dose!)• related ta.xa with .:olored chcilocystidia that grow on 
wood of ungiospcrms.. All th ree species differ fmm /~ atropu11gem because of the 
ccrvinu..;- I)'PC plcuro.:yst idia. ·1 hc.-.e species arc kn o\vn from several count ries 
in South t\merica (Singer 1958. 196\, 1986). 

'Jhc herbarium of New York Uotanic.d Garden harbors a collection from 
Chile (NY 77425) labeled as wPiuteus copropllilus Singe r incd': The collection 
was r\·corded on ox dung. and initially submi lled to NY as a possibly new 
species. However, before the name was published Singer dl<~ngcd his mind and 
considered it identica l with Pluteus atropuugcms. After re,•ising the .:ollect ion 
we agree '''ilh Singer's opinion, however we havl." not included this ..:ollc..:tion in 
the above desaiption because it lacks notes on the macroscopica l ch3Tacters. 
It should be noted that the habitat on dung is ralhcr unusual for a Nuteus 
spedcs; if more ..:ollec tions on the same habitat ar.:: recorded its relalion wit h 
Plfftr!M tlfropuugem should be r<:C\'aluatcd. The origin al noks and our O\\'n 
obscn•<~tiom• on the collcclion arc av<~ilable at hllp://swcctgum.nybg.orgl\'h/ 
sp..:cimcn.php?im= 751 . 
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2. Plutcu.s lmmncidisc:u.s Murrill, N. t\mcr. Fl. 10: 13 1. 1917 
PlotltH$ ~ooa$/uns,ton .. mis Mui'Till , N. Ant<'r. Fl. 10: 135. 19 17 

Fig.:! 

Type stud y of Plutcus lm ttmcitlisw.s- Basidiospores 130, I , !J 6.5-8.6 x 4.5-
6.S..,_m,avl x avw= i .6 x S.S !J-Ill , Q = 1.29- 1.47, avQ = 1.38, (broadly} ellipsoid. 
Basidia 18-30 x 6-10 fllll , 1\ -sporcd broadly clavate. Pl~urocystidia 61-95 x 
18-24 ..,_m, abu!ldant hut rna •~)' ..:o llap!>cd, mel uloid, (narrow!)•) fusiform, with 
2--1 hooks al apex, with up to 1.5 ..,_m thick wall. Intermediate cystidia most ly 
collapsed, similar to pleuroC)·stidia, some without hooks. Chcilocystidia 35--1 7 
x 15-20 flnl, abundant but most\)' collapsed, davate o r sphaeropcc.luni:ulate, 
colorless. Pileipe.llis a cutis of cyl indrical hyphne, wi th brown pigment or 
colorless; terminal elements Jiflicult to observe. cylindrkal to fusifo rm. 
Slipitipellis a cutis; hyphae 5-20 ~m wide, cylindrical, colorless or with brown 
pigment. Clamp connections prese nt nl lenst in pi leipellis and at base of 
cheilocystidia. 

l'hotogr.tphs of mi croscopica l characters arc available at http:l/swcctgum. 
n)•hg.orglvh/spedmen.php?irn=S 19097 

T)·pe stud y of Plutcus wasll illgtotlctlsis-Basidiospores 130. I , !J 6.5-9.6 x 
5.3-i.l .,..m, avl x avw = 8. 1 x 6.2 ..,_m, Q = 1. 18-1.42. avQ = 1.30. (broadly) 
d lipsoid. Basidia 20-33 x 6-10 ..,_m, 4-spored, broadly d avate. Pleurocystidia 
50-68 x 12-20 ~m . abundant but many collapset.!, nu·tuloid, (narrowly) 
fu!'iform, with 2· '1 hooks at ape."~:, with up to 2 ..,_m thick wall. lntermediate 
cystidia mostly coll:lpsed, simil:lr to pleurocystidia, some without hooks. 
Cheilocystidia 32·50 x I 5-20 JJm. abundant but mostly collapsed, clavate or 
sphcropcdunculate, colo rless. Pileipellis a cut is of cylindrical h)'phae, with or 
wi thout brown pigmenl ; terminal clements diffi.::ult to observe, cylindrical to 
fusiform. Stipitipellis a cutis; hyphae 5·20 11m wide. cylindrical, colorless or 
with brown pigme nt. Clamp connections present at least in pilcipcllis and at 
base of cheilocyst idia. 

Photogr..1phs o f rnicroscopi cnl characters are available at h ttp://swcetgum. 
O)'bg.orglvh/specimen.php?irn=807 168 

Description of all <olle<tions 

Pileus (I 5) 30·55 (80) mm hcmil;pherical \vh en young, later applanate or plano· 
convex, without umbo, slight ly Jepressed at centre in older specimens; surface 
innately fibri llose, ~pecia lly at cent re, becoming rimose towards margin, d ry 
o r slightly viscid when moist, brown (7.SYR 1/3 --1 /6, 5/3-5/8}, da rker at centre 
(7.SYR 2.5/2-2.5/3, 3/3 -3/'1); margin trnnsluccntly str i -:~tc. Lamellae L = 55-78, 
I= (0) 1-3 , (moderately) crowded, free, Ycntrkose, up to 5 mm broad, white 
when r oung, later pink, with whitish even edge, flocculose under lens. Stipe 
30-50 (90) x 5- IS mm, cylindrical, subcqual or with broad bulbous base, white 
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but CO\'ered with longitudinal brown fibrils, solid. Conte.,;\ in pileus white or 
pinkish near lamcllue; in stipe white. Smell imlist inct to s ubr-<~phanoid. Taste as 
smell Spore print not recorded. 

Basidiospores 1210.9, i] (5.5) 6.0-9.5 x(1.0) 4.5-6.S(i.O) ~-tm,avl x avw= i.3-8.J 
x 1.7-6.2 1-1m, Q = (1.1 0) 1.1 5- 1.6 {1.7), a\Q = 1.30- 1.45, (broadly) ellipsoid, 
a few subglobose or oblong. Basidia 17-35 x 6-12 !Jill. 1-spored, broadly 
clavate. Pleurocystidia 65-95 x 15-25 ~-tm . metuloid, {narrowly) fusiform to 
cylindrical, some with long pedunde, with 2-5 acute or obtuse, sometimes 
bifid, hooks at apex, wit h up to 3 !Jill thick wall. (ntermediate cystidia similar 
to pleurocystidia, some very thick walled (up toG ~-tm), others thin walled, some 
with bifid hooks at apex. CheiloC)'stid ia 30-70 (SO) x 15-30 ~-tm , (narrowly) 
clavate or spheropedunculatt.•, colorlcs..-.. Pileipellis a cutis; hyphae 5-25 (30) 
~-tm wide, cylindrical, with brown pigment; t.:nninal elements SO- ISO ~-tm long, 
cylindrical to fusifo rm, usually tapering towurds obtuse apex. Stipitipellis 
a .:utis; hyphae 5-25 !Jill wide, cylindri cal, colorless or with brown pigment. 
Clamp connections present in all tissues. 

Habitat and distribution-Solitar)', on wood of broad·lcavcd trees (Fagm, 
Qum:us). Known from thl.' U.S.A and Spain. June-November. 

COii l>c liuns t.-;<amin l'o.:l SrAII": Hul"'\·a: Ar.ICO:na. La Galb;&na. iu tnixOO forO/M of 
Q11rrr.ru ilr.Jo subsjl. lx1llutu & Qu.-rcm J11brr. on wood, lD.J.2003, L Romero de Ia Osa, 
IA·CUSS'I'A 3069; Na•'arra: l)onamari.J , o n l'"tl,f;IIS $y/>'llfim wood, t l.\'11.1999, J.M. 
Lckuona. ARAK 5006001: U.S.,\ : Connectkut: Redding. 20.\'11. 1902, F.S.Earlc S2•1 
(1\'Y, l l<lloly]'<.' ot P. brwm.-ilfi$CUS); Mkhigan: limnwt Co~ Wl',l;t bro~o..:h of the Maple 
Rhw. 2.1X..J957. :\.li . Smith S7S2-I (MJCH): Emmet Co.. Tahquatneno n Falls Sl:ato.' 
P.~rk, 13.\'11. 1953. R. Sio1,-cr. N 1263 (F): ihidcn1. 20.\'1.1953, ~~~ {F): Wa.\hi ngton: 
St:attk.-, 20.X. 1911 - I.XI.I911 . WA Murri11 .HS (;\.'Y. llolotn~e of P. ,.u,Junxu,~<:,.<i5 ) ; 

ihidcm. WA M11rr ill iOS (l\'Y). 

Comments- P/uti.'US brwmL'itliscus and Pluteus li'Miiillglollellsis are both 
churacterized by the small to medium-sized basidiocarps, with brown pi leus 
usually darker at centre, cervinus-type cystidia and clamp comh:.::tions. Singer 
( 1956) :lnd B:~nerjcc & Sundberg (1995) :lire:~dy pointed at the simil:~rity 

between I he two spe.:ies, and Singe r ( \986) cited /~ wasl1iugtour.usi.~a.-. "prob:~bly 

conspecific with I! lmmueidi~w$". '!he only difference observed between the 
type collcctions ofbo ih taxa was the sl ightly bigge r spores of /~ wmllingtommsis 
(sec ubovc). 

Banerjee & Sundbcrg (1995) described the terminal clements on pikipell is 
of P. brmmeidisws as "narrow with rounded enJ S and the same dements in 
P. waslliiiJ:IQmmsis as "n~rsiform': This was the only clnlr-<~Ctl.'r used to separate 
thl.'m in tlu.· key elaborated by those authors. In the type <:ollections the termina l 
elements were difficult to obsen·e , but in modern colle.:tions (see descript ion 
above) the shape of these dements was found to be variable within the same 
basidiocarp and with the same range of variation observed in most members of 
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sc.:1. Pluteus. As no morphologkal .:haracten: we re found to separate the t\\'0, 
P lm.,meidi.~wJ and P. WMitillglonell:;is arc considered here synonymo u.-.. 

'lltc two Spanish collecti ons fit well with the observation:> on the type 
materia l, and wit h the macroscopical characters of modern dt.'Scriptions (Singer 
1956, Banerjee et Su ndberg 1995). 

Sever.tl species, very similar or pnhaps ident ical wit h P. brmmeidiscu.~. 

were placed together by Singer (1986) in C":tirps S11bcen rilw.s; they are briefly 
discussed here: 

Pluteus suiJCervi lmS (Berk. & lkoome) Sacc., described from Sri Lanka has 
been sugg~ted to be synonymous with I~ lmmneidisct L~ and I~ wnslti11gtonemis 
(Singer 1956). The type collection ISRt LANKA: Central Province, Kandy 
District , )'Car 1869, GIIK Thawaites 97 17 (K, llolotype)) has been studied. 
but unfortunatdy it is in very bad condition. 1lte following obS('rV"".tlions wen: 
made: 

Basid iospores 130, I, I J 5/1 -8.5 x 1.1-5.5 ~m, a vi x avw = 6.9 x 5 ~un , Q = 
1.1 6- 1.63, avQ = 1.39, (broadly) ellipsoid. Basidia not observed. Pleurocystidia 
55-70 x I 5-20 ~m. abundant but manyo.:.o llapscd, mctuloid, (narrowly) fusiform, 
with 1-3 hooks at apex; \\lith up to 2 ~m thick wall. Intermediate cystidia nnt 
observed Cheilocystidia not observed. Pilcipcllis not observed. Stipitipcllis 
no t observed Clamp connections not observed 

1\ modern descript ion of this taxon can be found in Pradcep et a!. (2002) 
and lillie differences were observed with o ur concc:pt of P. brmmcidiscus. Size 
ofbasidio.:arps ("pileus 5.5-8 em") and shape oft lu.• cheilocystidia ("oCtcn with 
a sho rt neck o r capitulum") are the most deviating o.:.harao.:. ters. 'I his could not 
be checked bc.:ausc the collection [ K(M)90736j has been mislaid (Dr. Aguirre­
l-ludson (KewGardcns), per,;. comm.) 

'I he synonymy of I~ stdJa n ,ilmS and R lmumeidi.~cus remains unresolved. 
lvlorc collections from South Asia should be revised and compared \\lit h the 
above description of P. brmmeidisws before a fina l decisio n is made. It should 
be noted that th e epithet subcen 'illll$ is the oldest avai lable o f all the taxa 
ind uded in stirps Subcerviuus. 

Plul~us f ibula/us Singer d iffers from P. bmmtr:idi.~CIIS muinly by the s trongly 
fibrillose surfaces of pileus and stipc. It is only known from Argentina and 
Brazil (Singer 1958, 1961). 

Pluteus ltigmp(l//esceus Singer has a black pi leus, the stipe lacks longitudinal 
fi brils, and it ha.-. a terrestrial habitat. It is known from Venezuela (Singer 
196 1). 

Pluteus mt!.(Osporus Singer has b roader spores, "6.8-9 ~m,. according to 
Singer (1 961 ); it is known from Vene..-.ucla. !\ lore research , and new collections, 
in this gro up of So uth Amcricun sptdcs art needed to test their rdation with 
P. brwmeidisr::uJ. 
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1h t: last species induded by Singer ( 1986) in stirps Subcal'inus is P/uteus 
sltii Hongo. No info rmation about this species could be retrieved in Japa nese 
literature (Or. Kobayashi, pers. comm.) and the n:lme is not included in the 
Index Fungorum databases. 

'I he European 1)/urem lm mmwmdiatu.( IJonnard comes also very close to 
I~ brwmddiscu$but differs in the length of chei loqst idia (up to 105 (120) ~m) 

and the scarcity of damp connections: only I 0% of the septa h;we a damp 
(llonnard 1987, 1993; Ci tCrin & Eyssarlicr 1998).lh is species is known from 
Swit1.erland and Spain (Justo ct al. 2007). 

Future studies in this group, prcfl.'rab ly ...:ombining, molecular, morphologk-a l 
and biogeographical data, should address the significance of clamp-..:onncctions 
and o ther morphologica l charact~rs for specific delimit~\ ion. 

Key to the species of Pluteus sect. Pluteus 

present in the Iberian Peninsu la and Balea ric Islands 
\.Clamp connections prc$C!nl 

\.Clamp connc.;:tions ab:;cnt ................. 10 

2. Lamella edge brown. Chcilocystidia with brown pigment ..... .... . 3 

2. Lamella edh'l.' concolorous or wh itish. Chcilocystidia colorless. . . ............. A 

3. On coniferous wood. Plcurocystidia most I)' with 2-4(5) hooks at apex 

.......•...•... .... ........ .. ..........•... • ..•.. P.ntromnrgi11ntus 

3. On angiosperm wood. Plcurocystid ia most ly without hooks at apex 

.. •. .•. ... . P.ntropungc11s 

•1. On coniferous wood ........ .. .•... .. ..... . .... . .........•.....•.....•... 5 
<1 . On angiosperm wood (rard y terrestrial) .... ... ... .. ..... .. ... ..... ........ .. 6 

5. Pileus gre)ish brown .. ... .......... .. ... P. pou:nrim111s Singer var. pow:arimws 
5. Pileus white .... . ......................... . . P. pou::ariat1us \'a r. a/bus l.lonnard 

6. Chcilocystidia up to 100- 120 ..-m long .. . . ... 7 

6. Chcilocystidia UJ> to 70 pm long ..... .8 

7. l'ikus brov.•n [7.5\'R 2.5/2-4/6], st rongly radially ftbrillosc. 
Clamp conm.'<lions present only ~ I t 10 % of septa .. . P. brUim coradiatus l.lonnar<l 

7. Pileus CT\."Olffi or o.:hraceous I 10\'R 713-7/4, 813·8/•IJ, sqm,mose at centre. 
Clamp C~lfln\.-ct ions common in all tissues ...... P sandaliotit:•t.( Contu & A rro~s 

K lla.s id iocarp white ............................... P.J1dlitus (11ers.: Fr) P. Kumm 

8. B~•.s i d i oc-Jrp pigmcnh.·<l ... . .9 

9. Pileus and/or st ipe with biUl' ·green tinges [Gley1 5/ 1-5/2; Gley2 8/ 1]. 
Spordi.avl x :ww - ft .S-9.5 x 6.'1-6.7 pm .. ... .. . P. snlicillus(l'c~.: 1:r.) P. Kumm 

~. Pilcu)i and st ipc without hl ue·grccn tinges. 
Sporcs,avl x avw 7.3-8. 1 x 4.7-6.2pm .. .. ... .. .... P. brmmddiscusMurrill 
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10. Pileus brown 17.5\' R 313-3/1. •1/ 6, 5/8. 10\'R 2/2-713]. 
Smell ruphanoiJ ......... ... .... ..... ....... . P. ccrvinus (Schad[) P. Kurn m 

10. Pileus enti rely white or only oehraceous at centre (10\'R 8{:!-816]. 

Sm ell sweet-nauseating or indistinc t .. .. ... . ..•..........•.. . ...... . .. I I 

II. Smell SMe<: t -nauscating. Ch.::: ilo.:ystidia scan::.::: or absent, lamella edge totally 
or partially gelat inized. Spores, a\-1. x avw 6.1-7.0 x •U-4.8 ~m 

... .. ....... P.petnsntus(l:r.)Gillet 

II. Sm ell indistinct. Cheilocystidia :. bundant , lam ella edge not gelatin ized. 
Spores, avl x avw - 7.3-B.Ox 5. 1-5.8 ~m .. ,. P. notl,opdlitus justo & M.l~ C...stro 
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is charo~ctcrizcd b)" til\! abscocc of cl.lmp .:onncct ioos. rela tively big spores :md hilbi tat 
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'~i th \oo•hitc basidiO<"arp$ withi n tht s«tion. 

Key words- Piftlt'IU'<'tlt\ biodi\·cnity 

Introduction 

Section Plutcus of th(' genus Pluteus Fr. is charach.-rized by the presence 
of mduloid ph.·uro.:yslidia and pildpcllis arr.mged as a cutis (Vdlinga & 
Sd treurs 1985). 'I he identity of taxa with white basidiocarps with in the section, 
espedally P/urem pellitus, has been the subject of many controversies O\'er the 
pa."t decade. ... Some authors (KUhner & Romagnesi 1953, Si nge r 1956, Moser 
1983, Bannard \995) regard I~ pellitus as a species with d amp-connections and 
small spores, while others consider this species as lacking d amps and havi ng 
bigger spores (Vellinga 1987, 1990; Banerjee & Sundberg 1995). 

Collections from Euwpc and North America have been revised and two 
spedcs are reCQgnizcd: P/ulrlll!i pel/it us is considered the correct name for the 
species with damps, followi ng the neotypif1cation by Bannard ( 1995), while a 
new n<~mc is proposed for the spedcs wit hout damps, ' 'iz. P/ut t!IIS 11othope/Utus. 
A key to all kn own representatives of section P/urem wit h wh ite b<~sidio.:arps 

is provided. 

Materials and methods 

Standard met hods for describing the basidio..::arps were applied, using 
the terminology of VeUinga (1988, 1990). Terminology fo r describing the 
pleuro..::ystidi a follows Singer ( 19R6) and Bon nard ( 1988): ccn•itws-type cystidia 
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arc generally fusiform, provided with 2-4 (6) <~pic;~! hooks; magnm-typc cystidia 
la..:k apical hooks and u~ually have a ro~ t hcr acute apex; in termediate cystid ia 
i:o: the term used for the pleurocystidia situated near lamella edge, whi..:h are 
dcs.:: ribcd separately from the rc:-:1. Color annotations in the maaoscopka l 
dcs.:ript ions arc from Munsell soil color charts (2000). 'I he notation (270, 9, 
91 indicates that measu rements were made in 270 spores in 9 ~mplcs in 9 
collections. All s t ructur~ were measured in Congo Red or an equal mixture 
of Congo Red and KOII (5%). The following abbreviat ions arc used: avl for 
av<:rage length, a\'W for average width. Q for quotient of length and width and 
avQ for average quotien t 

Taxonomic descriptio ns 

1. Plutcus tJolltopcllitus Justo & M.L. Castro sp. no''· 
M\'eOM:""l: MB 510966 

Fig. 1,2 

Misapplil!d-I'Iul~ll.< pdlilu.• ~ltSU Veil i ng;~. Fl :\garicina N~rhmdia 2: )7. l t)CJ(). se~uu 
ll.!!ncrj<.'C & Sundberg, Mrcot<~xon 52: Z20. 1995 

Plutcu.s pclti tus $imili1 std (/ijf.:rl .<periJ majorib~<.• .:1 hyphis situ: jibuli!. 

I lulotr pu.'l.: "SrA IS: ,, Corufla: Cilmbrc, Ccccbrc, on I allen branch or Qt~cm •. • rolmr. 30 

Sct'l~:m~r 2001. coli. A. Justu 58 (MA)-
Etymoloj.:)': norllupc-/lirm. from lh~: grtd;. "voOoc;:" and lht tpi lh.:l 1~1/illd, mt:ans false 
pcll ilus beoluse of its similari lr a•ld fln'\'ious coo rusiO<l ~<.'ilh P. pd/;,,,,. 

Pileus 35-70 mm hemi:;:pherical wlwn young, later applanate or plano-convex, 
wit h or wit hout low umbo and ~light ly depressed at centre in older speci mens; 
surface ~moo! h or innately fib rillose at cent rc, dry or slightly viscid when moist, 
white, ~omct imc~ wit h some light brown spot~ arou nd centre (IOYR 5/3-5/4); 
margi n lran:'luccnt ly striate, especially in older speci mens. LameUae 1. = 40-
65, I = 1-3, modcr..atcly crowded. free, ventricose. up to 8 mm broad. wh ite 
when young, later pale pink (2.5YR 8/3-8/1), with white even edge, flocculosc 
under lens. Stipe 40-65 X 3.5- 10 (I 5) mm, cylind rical, wit h broad bulbo us base, 
while, smooth to innately fi brillose, solid. Context in pi leus wh ite or pinkish 
(2.SYR 7/4, 7/6) ncar lamellae; in st ipc white to greyish. Smell indistinct. Taste 
indistin ct (rc..:orded as subraphanoid in one collection). Spore print pink to 
brownish pink (2.SY R 5/6,6/6, 7/6). 

Basidiospores [270, 9, 9[ (6.0) 6.5-9.0 (9.5) x 4.5-6.5 (i.O) IJm, avl x avw = 
7.3-8.0 x S. l -5.8 !!Ill• Q =- ( 1.1 5) 1.2- 1.7, avQ = 1.36- 1.54 (broadly) d lipsoid, a 
very few oblong. Basidia {18) 20-35 x 6-9 {10) ~oun, 4- spor<d, broadly clavate. 
Pleurocystidia 55-90 ( 100) x 15-25 !Jill, ml'luloitl, (narrowly) fusifo rm to 
cylindrical, sometimes \\•it h long pt'duncle, wi th 2-1 acutt' or obtuse hooks at 
apex, with up to 1 ~m thi..:k \\'all.lnlen nedhttecystidia similar to pleurocy:;tidia, 
hu t sometimes wit h thin (up to 0.5-1 ~m) wall andJor vJi thout conspicuous 
hooks at apex. Chcilocystid ia 20-70 (75) x 10-25 (30) ~m , (narrowly) clavate, 
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spheropedunculate, .:olor less. Pilcipcllis :l cutis; hyphae 5-28 1-1m wide, 
.:yli ndrical, mostly colork s.-: , b ut somctiml'S (at centre of piku....:) with some pale 
brown pigment; terminal clements (40) 65- 180 (2 15) 1-1m long, cyli ndrical or 
fusiform, usually tapering towards obtuse apex. Stipitipellis a ..:utis; hyphae 5-
I 5 (25) 1-1m wide, cylindrical, colorless. Clamp·conneclions absent. 

Habitat and d istribution - Solitar)' on wood of broad-leaved trees (Alnm, 
Corylm, f,•gus, Qut'r~us) . Known with ;,;c rtainty from Spain, 'The Net herlands, 
G.:rmany and U.S.A {?.·l ichigan), but probably more widespread. August­
October. 

Fig. I: Plu1.:r1.t m)llwpd/itr.$ t.;, ~idiocurr :md rik·u~ del ail (bOi h frt1m holOI )'rl•). 
Photo by luau Carl~ Alonso. 

Coll ect io n ~ c.tamincd- SP,\ 1 s: '' C..onn'a: U.mh..c, Cf~chrc, on f;~llcn br" nch of Qt~rcu.< 

rYJbm. 30.[X.2rol. A. juslu S8 (M•\ . lloloi )' IM:): iJ<:rn . I.OU· I:un]l.i 18726 (hutyt~): 

GI!II:.' IAS\': Teutoburgcrw .. ld , on shuur (prob;!Wr Fag..,r). in mixed dCC'iduous woods 
o n calcar'fOU) loamy soi l. 25.1X.I965. C. lkls 4560A (1 .): T nt, N1n III.II. I.ASUS: l) renthe: 
~llbrod: .• uri w ry rvt ten falll.' n br;~.nch uf L\l11u1, in A!tws fvn'!it on moist. rich hun~ 
~1. 26.1X. 19S•I. I:JM Amoltl~ 5201 (1.) : 1'\icu..,•· Ualin.b"'· St. !los. on tnmk ufhro:ld · 
Jca\·eJ lt\'e. 3.1X. I974. (l); Fle•·o J:mJ: r\oor~lpvlder. 011 Lh.•·o~d br .. ndJ o{ Qu<'lrfl$, 
12.1X. I986. F. Tjallingi i s.n. (l): Gcldcrtand: Mid<bgtcn, on J.:ad SlCnl of Cv,)'im, 
29.X. I9n. 1:. Tj;llliugii U l ( 1.): Winlenwijk, on unidentified wooJ (pmlxlbl ~· /;ti;i.:IIS) , 

26.X.I9?S. J. Schreurs 30( l ): Utnxht: Baarn, Gro<"nc\'cld.on Ft•gus, IO.VIII.197 1. G.A. 
De \'ric~ >. n. ( I.): U.S.,\ : ,_, lichig;m: Talt.:Juarnc:non Falls Sto~te 11o~ rk, on unidcnliliL'<I 
wood of b,oad-lcav\XI lrff. 3.1X.1953. A. H. SJililh •12•152 (MICH). 
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Comments-P/uteus uathoJJcdlitus is separ;;~tc:d from other members of sect ion 
Pluteus by the followitlg J:ombination of characters: wh ite hasidiocarps; smell 
and taste indistinct; habitat on wood of broad- leaved trees; average spore size 
7.3-8.0 x 5.1· 5.8 !JITI and absence of da mp-connections. 

'Jhc name Pluteus pellitus has been used for th is spedes (Vcllin~r-1 1990, 
Banerjee & Sundberg 1995); howc\'Cr. l~ pelfit11s is a different species with damp 
connections and smaller spores, on avcra~c 5.8-6.5 x 4.3-4.6 !JUl (Bonnard 
1995; sec also discussion under I~ pr.llitus). 

O ther clumplcss membl' ts of section Pluteu.~ with white basidiocarps arc 
briefly discussed here: 

Pluteus albiuem 13onnard has narrower spores (4 -5(6) !Jil\ ) and dimorphic 
chcilocystidia: long cystidia ( reaching 100 J.Lm) on the cent re of gill edge 
and short on bot h sides (Ba nnard 200 1). 11tis species is only known from 
Switzerland. 

PJuteus tlfrictlpi/Jus var. tlllm~ Vcllinga di ffers in the raphanoid smell and 
taste. 'I his variety was described by Vellinga (Vcllinga & Schreurs 1985) but 
later subsumed in the :o<ynonymy of Plutett.( cervimt.< (Schaeff.) I ~ Kumm. by the 
same author (Vcllinga 1990). It is known from the type local ity (l.ciden , The 
1 etherland.s) . 

Plur~m ci11t.rascem I~ Ua.nerjee & Sundb. has a raphanoid smell a.nd ta..< tc 
and the injured or bruised places along margin of pileus become gn:y. 1111.' 
presence of mtrgmu-type pleurocystidia ncar lamella edge was emphasized by 
Ba.nerjcc & Sundberg (1995). Howcva in the o riginal description the same 
authors d l·scribcd these structures as "plcu rocystidia ncar lamella edge mostly 
of cl!rl'illus-typc interspersed wit h a few magnus-typc" (Banerjee & Sundberg 
1993). 

PluteH$Iipidofystis Bonnard grows on coniferous wood. has narrower spores 
(-1 -5. 1 !Jnl ), longcr cheilocystidia (up to 102 ~m) and is mainly charactcri ?.ed by 
the presence of cells with lipid contents in the hymenium (Honnard 1986). Up 
to now it is on ly known from the type collect ion (l.es Rougcri<.-s, Swit?.A.!rland) 

Pluteus p~tasatm (Fr.) Gillet usually ha s a distinct sweet o r sweet-nauseat ing 
smell, smaller spores (avl x avw = 6. 1-7.0 x -1.3-1.8 iJffi in the Spanish 
collections), and lacks a well-developed strip of chcilo.;:ystidia. This s~dcs is 
widely distributed in Europe and North America (Vcllinga. 1990, na.nerjec & 
Sundberg 1995; pers. obs.) 

Plutt: ll$ visddulus Singer comes w ry d ose to P. Hulhopdlitus, but it has 
smaller spores (5-6.5 x 3.5-4 .,_m). '!he isotype of E visdclu/us (ARGENTINA: 

Tucum :in: ncar Tapia, 1.1.1949, R. SingerT797 (i\•IICII.Isotypc)J was examined 
and thl' fo llowing observat ions Wl'rt' madt': 

Basidiospores (30, 1,1 1 5-6.5 x 3.5-4 .,_m, Q = 1,45- 1,65; a.vQ = 1,53, (broad ly) 
ellipsoid. Basidia 13-24 x 6-8 ~m. 4-spored. Plcurocystidia. 75- 100 x 16-22 
J.llll. fusifomt, some times peduncula\1.' , with 2·4 conspicuous hooks at apex. 
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·OOO/ooo 

J=i~ 1: f'flll<t'I IS TJOlhopdllflll 11: )IIOfl.'); b: pl t:u ruq·)tiJi~: 
c: chriloe~"Jtidi•: d: pilripc-Dif (aU from hob)-JI('). 

Sc-ak-"-',. • 10p111. 
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Cheilocystidia davah: or sphcropedun~·ulah: 30-55 X 15-20 IJ.In. Plleipellis a 
cutis; hyphae 5- 19 f.UD wide, cylindrical, mostly colorless, rarely with some pale 
brown pigment; terminal dements60- 130 IJ.Ill long, cylindrica l, usua lly tapering 
towards obtuse apex. St ipitjpellis a cutis; hyphae 5- 11 IJ.Ill wide, cylindrka l, 
colorless. Clamp connections absent. 

Singer ( 1958) also cites a .:ollcction (rom Gainesville (Florida, U.S.A.) that 
he hesi tantly pla.:cs together with the South American .:ollcctions. A.:.:ording 
to Singer (1958) the r:Jorida collection ha.~ bigger spores. As this collection has 
not been studied by us, no conclusions Ciln be drawn about its identity but it 
probably belongs to P. •wtlwpellilm. 

Plultms ''isddulus is known with certainty (rom South America (Argentina, 
Brazil). 

2. Plutcus pcllitus (Pcrs.: Fr.) I~ Kumm .. FUhrer l'i lzk.: 98. 1871 Fig. 3 
JISilrictl.< pclli111.< Pcrs .. Syn. Ml'th. Fnng.: !66. t801; llgark m p.:llilu$ Pel'$ : Fr .. S~111 

Mycol. t:19S. tS21. 
ExdudC'd-Pir<~<'IIJ ['<'1/,ll•s sensu \'cllinga. Fl. Agarki~ :\'ccrlandica 2: 'Sl. t990,.5cmu 

Barx:rjec & Sundberg. M)'rolaxon S2: 220. 1995 ( - Pltotc/1$ IIOIIIO(Idlilld), 

N~typus-l:K.\~C t:: MUll.•, 3 t.VII.I960. N.. Kiibn~r S.'\·60·2 (G·K coli. t9803) 

Type study 
Basidiospores 130/I J 5.5-7.5 (8.0) x 3.8·5.3 (5.5) 11m; <WI x avw = 6.5 x 

1.6 !J.Ill , Q = 1.18- 1.67 (1.75); avQ= 1.12; (broadly) ellipsoid, r.m~ly oblong. 
Pleurocystidia abundant, metuloid, 67-95 x 18· 24 !J.Ill, thkk wallt:d, with 2· 
1 hooks at apex, (narrowly) fusifo rm. Cheilocystidia abundant but mostly 
collapsed, (narrowly) davate or spheropedunculate, 25-15 x 11-23 IJ.m. 
Pileipellis a cutis, with ~me ascending hyphae, .:olorless; terminal clements 
60·150 x 10· 11 ~Jill, q•lindrical or fusifo rm, tapering towards obtuse apex. 
St ipitjpellis a cutis; h)•phae 7- 18 IJ. lll wide. colorless. Clamp connections 
present in alllis..sucs. 

Composite description 
Pileus 1\0-75 nun hemispherical when }'Oung, later applanate or plano· 

convex, with or without low umbo at ..:.ent re; surfa..:.e smooth, innately fibrillose 
or squamulose al .:ent re, dry or slightly visdd when moist, white; margin 
tran.slucenlly striale in older specimens. Lamellae I. = 43·72, I = (0)1·3, 
moderately crowded, (ree, ventricose, up to 7 mm broad, wh ite when young, 
later pale: pink (2.5YR 8/3-8/4) , with white e\'cn edge:. flo..:culosc under lens. 
Stipe 10-60 x 5-15 mm, cylindrical, with broad bulbous base, white, smooth 
to innately fibrillose, solid. Conte.'<t in pileus white or pinkish ncar lilmcllae; in 
stipe whHe. Smell and t3ste indistin..:.l. Spore print not recorded. 

B3sidiospores (90, 3, 3 ] 5.0-7.5 (8.0) x 3.5-5.0 (5.5) !Jtn, a\•1 x avw = 5.8-6.5 x 
1.3--1.6 Jlffi, Q"' 1.2- 1.6 ( 1.7), avQ"' 1.31- 1.16 (bro:•d ly) cU ipsoid, rardy oblong. 
Basidi3 15· 32 X 6-9 (1 0) f.U11, -1 -sporcd, broadly clavate. PleuroC)'Stidia 50-95 
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-------d 
===.r l= ~I 

~I~-J~----:C~-----~-
l:ig.J:PI~<tt~<J pdlitru 

ll: ~poro:s (from OI.Vtypu>): b: pleunxyslidia (from no:ot~•pu5 :mll LOU-I:ungi ISliSI: 
c:chc>ilog•~!idia(from I.OU-J!ungi JS2 1S):d: ri io:>i pellb(from I.OU· F•mgi 15-2 15). 

Scuk:ban • IOf~m. 
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X 12-25 !J-Ill, metuloid, (narrowly) fusiform to .:y lindrical, somdim~s with long 
peduncle, with 2-1 acut~ or obtuse hooks at apex, with up to 3 f.llll thick wa ll 
Intermediate cystidia simibr to plcurocystidia, but sometimes with thin (up to 
0.5-1 !J.m) wall and/or wit hout conspicuous hooks at apex. Cheilo<::ystidia 25-
65 x 13-27 )Jill, (narrowly) clavate, spheropcdunculate, colorless. Pileipellis a 
cul'is; hyphae 7-25 !J.ffi wide, cylindrical, colorles.~. terminal clements 60-165 !J.ffi 
long.;;:ylindrical or fus iform. usually taperi ng towards obtuse apex. Stipitipcllis 
a cutis; hyphae 6-20 !J.m widc,cylindrical, colorless. Clamp connections present 
in all tissues. 

Habitat and dist ribution- On wood of angiosperms, probably also tcrrl-strial 
(sec below) . Known with certain ty from f rance and Spain, but probably more 
widcsprt>ad , at least in ~urope. 

C:oll l...::ticms examined SI'A I!II: l'onle,·OOrn: Vonll.'vcdr<l , ,\ Xunqut"i ra , on ~lumr 
o f fumlyplro) cin~·r~:~1 , 7.\'. 1991$, M. Lago & D. Solis, LOU-Fungi 152: 15: ibidem, O<l 
renmant.-oofl:,.(a/ypt<U,t:!n/Jul>..c. 2. Vt . t997. M. t.agn. I.OU-Fungi t52 t6: FMAS<:I' : M,\k•, 
3 t .VII . 1960. R. KUhr~r SA-60-2 (G-K, I\'l"'typt!). 

Comments-'! he idcnlity of Pluteu.( prdlitru ha.<:. been disputed over the pas! 
decades and lwo diiTcrcnl taxonomic concepts cxisl in mrcological literature: 
KUhner & Romagnesi ( 1953), Singer ( 1986). Moser (1983) and Bon nard ( 1995) 
consider this species as having d amp-connections and relatively small spores, 
e.g. 5.5-7.5 x 4-5 1-1m according to KUh ner & Romagnesi ( 1953). However 
Vdlinga (1990) and Banerjee & Sundberg (1995) regard P. pdlittll' as a sped<."S 
without damps and with bigger spores, e.g. 7.0-8.5 x 1.5-5.5 !J.IH according to 
Vellinga ( 1990). 

Bon nard (1995) neotypifics H pellitllSwith a collection made by KUhner that 
tits !he original descriplion by Pcr~on (1801). According to lio n nard ( 1995) 
I he prcscn.::c o r conspicuous fibril.<:. on pil eus is an impo rtant chara.::tcr or I hi.<:. 
species as it wa.-. empha..;b·.cd on Persoon's des.:: rip lion and is also mentioned in 
the collecl ion cho~cn as neotype. The Spanish .:ollect ions have innate fibrils on 
the pileus, especially around center, but this char.Kter is shared by many other 
members of the section, including P. 11ollwpdlilus, so it can be hardly used as a 
dilfcrcnliating character for P. pel/it us. 

'I he habilal of I~ pellitus is given as "on the ground" (Pcrsoon 180 1), "in P11.~1LS 
forest n~r trunks" (Fries 182 1), and "on the ground in a forest o f }uuipcrm" 
(ncoi)'PUS). 'I he Spanish collections were gathered on Eucalyptus. Duchemin 
(2000) cites thi !<i species from Normand)' (l:rancc) growing on a broad-leaved 
tree. Only with more co lle.::tions !he habilat of this species can be established 
with cerlainty. 

·10 avoid enla rgement or taxonomic co nfusion, the ncotypification made by 
Uonnard is accepted here, and Plntem fn~llif liS is considered !he correct name 
for a species of sc.::tion Pluteus with the (allowing combination or characters: 



Pl~<t.-ru uot/rop..Jiitru front Spain ... 229 

\"hitc b3sidio~arp:o:; smell and t·aste indistinct; habitat on wood o f angiosperms 
(probably also terrestrial); average !lporc size 5.8-6.5 x 4.3-4.6 1Jm and pre!lcncc 
of damp-~onncc tionll. 

Oth er members of !lection Pluteus \~th white basidiocarps and damp­
connections are bridly discussed here: 

Pluteus JIOJt Zclrimms var. ~tlbm llonnard grows on coniferous wood and lacks 
the fibrillose pileus surface o f P. pellilu$. 

Plutt'us brmmcomdhtlus var. a/bus and P/utl'u.~ primos var. Jmrus arc 
mentioned as provisional names by Bon nard ( 1993) and ddi ncd mainly as white 
variants of these normally pigmented species. but they had not been forma II)• 
{and validly ~ ) published yet. I! brmmeomditllm var. a/IJus grows o n wood of 
broad-leaved trees and, as the type variety, i:o: .::haracterized by the :o:carcity of 
damp-.:onnectio n:o:. I~ primus var. purus differs from I~ pellittL( in the habitat on 
conifero us trees, bigger(> 7 x S !Jm) spo res, ami the cheilo~ystidia rcaching200 

!Jm lo ng (Oonnard 1993). Altho ugh they had no t been validly published, b oth 

taxa are included in the key below for cumpletcness and practical reasons. 

Key to the members of sed. Plureus with white basidiocarps 

I. Clamp c:onn<."Ctions pro::knt .. .. . 2 

I.Ch•mpc:o n n<."Ctions ahscnl .. .... ... .. . . .... . . .. ... .... ..... ... . .• ... .. . . . 5 

2. Growing on coniferous wood .... . . . .... .... . ... . , . . , . ..... .. .. ... .... ... . 3 

2. Growing on angiosperm ""'ood or terrestrial . .. ... ..... . ....... . .. .. ...... .. . <I 

3. Cbeilocystidia. up to 200 v.m long . . . . . . . . . . . . . . . P. primus ' 'ar. purus 

3. Chcilocystidia up to 60 ~1m long . . P. pou::aria11u.~ va r. a/bus 

•1. Clamp conn'--ctions common in all tissu('S .... . . . . .•. ..... .. . . ... . ... . P. pdfit11S 

4. Clamp connections scarce(< 10% o f .scpt·a) . . . . . . . . P. brmmcomdiatus Ya r. a/bus 

5. Cdls with lipid cont.:nt ptescnt in the hrm(;nium . . .. . . ........... P. lipidocysHs 

5. Cells with lipid content absent .... . ..... .... . ... .... . ....... .. .. .. ..... ... . 6 

6. Smdl raphanoicl . . . . . . . . . . . . . . 7 

6. Smdl S\vcet-nauscating or indistinct .... .. .... .. ..... . ...... . . . . .. ...... .. . 8 

7. Injured or bruh:cd places along margin o f pileus b1.:cominggrc)' . . ... P. ci11nasuns 

7. Pileus not becoming grey . .. . ... ... .... .... . ... ... ... . P. atricapillus \""a r. a/bus 

S. Smdl SW<;!ct -nauscaling. Chcilocystidi:• absent <•r \'cry $Carcc .•. .•. . . . P. pctnsatus 

IS. Smdl indi:-;tinct . Chciloq•stidia al>undanl .. .. .....•.......•...........•. .. . ~ 

9. Chcilncysti<li:l dimorphic: up to 100 Jlffi o n the: cen tre: nfl:im d l:1 edge: 

and shorter o n both sides ....... . ........ .. . .. ...... . ......... P. cllbirreus 

9. Chcilocystidia not dimorphic and up to 70 •un long .. ..... .. ........ . ....... 10 

10. Spores (6.0)6.5·9.0(9.5} x 1.5·6.5(7.0) v.m. F.umpc and Nmth Amcridl. 
...... . ......................... .. .....•............ P. nolllopclliiiiS 

10. Spores 5.0·6.5 x 3.5-4.0 !Jnl. South America .. .. .... .... .... ... . . P. ••iscidulus 
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An annotated checklist of Pluteus 
in the Iberian Peninsula and Balearic Islands 

jju .. .:/IJ@trvfgt•.c.~ or ulfredo.j tL.:to@gmlliLcmn; /r.us/m@uvigl/.~ 

l.uiJttrttloJrictti.: Mit:olt•xia. F(lt:lllt(l(/cti.:Riofu:dtt 
Cm11pus lls Lt~~ns-Mtlrcosrudr. U11iwrsidadi! de Vi8i' 

£-363 /0 VigaStmiu 

Abstrd<'l- 1hc- d1td.list collate! all JJ taxa of P/rote"• rtportNI fron1 the lbtrian 
11eoimub (Spain, l'or t u~:~l) ~nd lkl learic l~tallds (Sp .. in). 'Jhto complctt checkli~t 
is posttd at hn p:l/www.ni}'COtuon.comfre.soun:esJ ..... c-blists.lllml. \\'ith data on the 
cC'III«Iioni, distrihulinn, «~"~~Of!Y at\d ph.tonolom· of C'ach taron. 

KC)' wonts-Pir•t~Wk", biodiversity 

Introduction 

Pluteus Fr. is the type genus of the f3m ily Plurenceae Kotl. & Pouzar (Agt~rica/es, 

IJasidiomycota). Its main characteristi cs are the pluteoid basidiomes (i.e. free 
lamellae; context of pileus and stipe discontinuous), pink spore print and 
inverse lamella trama. It comprises about 300 species (Kirk & al. 2001) and is 
dist ributed in all continents except Antar.:tka (Singer 1986). 

M01l0graphic st udies in the genus had been carried out in Europe (KUhner 
& Romagncsi 1956, Orton 1986, Vcllinga 1990) North Ameri.:a (Smith & 
Stunt1. 1958, llomola 1972. Banerjee & Sundberg 1995) and South Amcri.:a 
(Singe r 1958, 1961). A worldwide monographic approach wa..; published by 
Singer ( 1956). 

In the Iberian Pcminsula (Spain, Portugal) and Balearic Islands (Spain) 
Plute11s records are often cited in genera l checklists. Prior to our study, the only 
monograph ic paper on this genus was an art icle by Mufioz.-S:inchez. (199 1), 
which focused on species in section Pluteus, mainly based on collections from 
the Basque Cou nt ry (northern Spain). Regional studies on Pluteus wit hin the 
Iberian Peninsula had been published in recent years, a$ a part of the Flora 
Mycologica Iberica project (Jus to & Castro 2001. Justo & al. 2005a, h, 2006). 
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Fig. l . l 'ro\ino:~ oflhe lbcri .. ul'euimula ancliMcark hl .. ncls. 

Material & methods 

We have studied the collections gathered by members of the Mycology Lab at 
Vigo University between 1991 and 2006. Colleclions of Plureus deposi lcd in the 
Iberian herbaria, bolh oflicia l and personal, have been re,•ised. 

The informalion obtained from the bibliogr.!phi.:- refcrenc-.-s of Pluti!IIS in 
the Iberian litt'ralurl! has been in corpomted into the distribulion maps fo r each 
spedes. 

Catalogue 

In the online checklist (http://www.mycotaxon.com/ resour.:cs/weblists.html), 
the following infonnalion is gi"cn for ca.:h laxon: a list of all .:ollcclions 
examined; a map of its dislribution in our area and some brief commcn ls on ils 
ecology and phenology. 

We present u cutalogue of the 33 taxu of PluteuJ recorded in the Iberian 
Peninsula and Balearic Islands, arr.!nged according lo I he subdivision of the 
genus by Vcllinga & Schreurs (1985), arranged within each (sub-)section 
alphabet ically. 
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Section Pluteus-1'/utem atromargiuatus (Singer} KUhner; l'luteus atropuugeus 
A. II . Sm. & Bartclli: Pluteu.~ IJmnlleidi.~cus Murrill; Pluteu.~ lmumeomditllus 
Bonnard; Plu teus cen 'iiiiiS (Schacff.) P. Kumm.; Plutem nothopellitus Justo & 
M.L. Castro; Pluteu.~ pt:dlitm (Pcrs.: Fr.) P. Kumm.; Pluh:us petttsttlus (r:r.) Gill ~:~; 

Pluteus fJVIIZMhuiiiS Singer var. pouzarimms; Plutem jH)IIztlrimms \'a r. fliEms 
Bonnard; Plute1t.s salit:i11u:> (Pers.: I' r.) P. Kumm.; Pluteus Stm dtdiotir.us Cont u 
&Arras 

Sect ion Villosi Schreurs. & Vcllinga- /'/11teu.s eplle/)e/IS (Fr.: Fr.} Gille!; Pluteus 
!Jispidulu.( (Fr.: Fr.) QuCI. \'ar. J,;,(pidu/u.(: 11/urem hispitlulus var. ceplwlocJf$fis 
Schreurs 

Section Ccllitlodcrma Fayod 

Subsection l-lispidotlcrmini (Fayod) Vdlinga & Schreurs- Piuteus exigmts 
(Pat.) Sa.:c.; P/utells /e,.mimts(S.:had[: Fr.) P. Kumm.; Plutells jJ/m,tlls (Weinm.) 
Gillet; Pluteus umhrosus (Pcrs.: Fr.} P. Kumm. 

Subsection Eucclluloclcrmini Singer ex Singer- P/utem cmmu tiomgoms 
(Trog) S3c.::: .: lllutem d~rysoplweu.t (S.:h3eff.) QuCI.; P/uteu.( dm~reofus,;m J. F... 
Lange; l'luteus cymtopus QuCI.; Pluteus diettri.:hii Ur~.; Plutem imidiosus 
Vcllinga & Schreurs; Pl11teus luctuosus Iloud.; Pl11teus tl (/ 1111 .~ (Pers.: Fr.) P. 
Kumm.; Plutt>us palleJCf!IIS P.O. O rton; Plutt'IIS plzlebopl10rus (Oil mar: Fr.) P. 
Ku mm.; Plut.:11S poliocm:mis KUhner; Pluteus romdlii (Britzelm.) Sac.::. 

Subsection Mi:dini Si nger ex Si nger- P/ute11s jH)do:opileuli Sacc. & Cub.; 
Pluteus tltomsouii (Berk. & .Broome) Dennis 

Acknowledgements 

~ Vdlinga and Pablo DaniO: Is a«' thanked ior their helpfu l comments on the 
pn.:submission n:\• icws. 1l1is work is induJcd in lhc pruj~o.-.:::t Flor.1 Mrcologka lbcr ica VI 
(CGL2006-12i32-C02-0I JBOS). 

literature cited 

fku~~erjeo.' I'. Sundberg W]. 1995. 1l1t gt.>nus Ph<lcu• s«tion Plutc, .. - (P/11/rt•rn!C, t\l;<<riru/n) in tht 
midwestern United States. Mp:otaxon 53: 189·246. 

l lnn101J It 1972.Section V!lu!nt/crr"aol t hegcnu~P/utcf<Jin North Amcrin. Mr.::ot0jtia64: 12 11 · 
1217. 

fLlqo A. Castro Ml_ 2001. Familia Pl<.t~ na Llliroua I.OU-F11ngi: ll"\isi6n nomcnduur.LI " 
UxonOmk;a. M!'kl:!> i: 11 -13. 

lustu ."\, Ga~Lro ML. c.biL.IJero A. ZOOSa. Los g~ J'IIII<'U$ y Volwlri.-lla (Bmidiornyrotu.l~m},-i) en l:. 
Rioja (Espa!\1). ~\'. cat.L ioma MKol 27: 75-..'W. 

]U5to A. ~tro Mt. 'li.-jt.odor f. 200Sb. Plr.l<'r.;: illfitlirl$1<$, m.e•·a .:ill par.1 b Pcnln~ub II:M!ric-.a.. Rl.'\'. 
rnUibnaMkol l7:3S..::II$. 



234 ... Justo & DJtro 

lul lo ;\.Castro MI .• Rodrfguc7.-R<Inlin 1'\, lnfantc F 2006. ~l>(>lipifrtadOn de Plnt~"ft$ 1tmdn/Wticu.<. 

CryJitug. Mycol. 27: 197-200. 
!\irk PM, Umnon PF. Dowid IC.StalrcNiJA (c.;h). 2001. Ainsworth & Oi~h)·· ~ Diclionary ofth\: Fungi. 

9" EJiti<Ml. CAU ln~rn;ational , Sur ~X·y UK. 
Kiihncr R, Ron).agotsi H. 1956. CompMments ~ I;J Ooxe amly1iquc. Vlll. ~~cu nouwUe.!, critiques 

em rares dc Volvariac«s. Bull. Trimcstirl Soc. Mycol. Franu-72: 181-249. 
Or toll 1'1). l9S6. British Fuugus Flor.a '1 : 1'/utroe<ut. Royal Kotank. Garden. F.Jinburgh. 
Munoz-S4nchel iA. 1991. U .k'C"ci6u TlidiQr/..,·mu del gfflfro 1'111tttr~. Bdarr<~3: 15·26. 
Sins« R. 1956. Contributions tO'o'o'd rdJ a monograph of thr grnus PlufttftJ. Tuns. BriL Mycol. Soc. 

39: 14S·232 
Sing.:..- R. 195-S. Monogr"J'h~ of South Amt:ric-.an l,;,sidiOfll)'.:t:le~. C.Sj1o.'Cially d iOSt: of t he cast S!Oj"-' of 

th\: And~ and Ura7.il: I. Thcgi.'flus Pl~<t~usin South Amcric-o~. l.k))"dia.l l : 195-299. 
Si~--r R. 1961. Monograph~ or South Americm basidiootrceti!S. esr.ecially those of the e:ut 5lope of 

the.> Andes and Brazil: 1. Iuvc,IN in the Amazonr region, with a )uppltmem to part! (Piut.-tu 
in South Am..-rica). Srdt)',o,'iu IS: 11 2-139. 

Sing•.Y R. 1986. 11~ A,l.~tri'tllr:cc in rnodcrn taxonon~· (·1° re•·i~ t:tlition). Koeltz Scicntif..:: Books. 
Komig-st~in. 

Smith II. II. Sluntz Or-.. 19~ Studi('$ in the genus Pl1llt11~ I. Redescription of the t\mrrican ~pccies 
ba,)ed on an studyof the ry~specimens. LloyJ ia 21 : 11 5·1 36. 

Vclling;l EC. 1990. Plul<'u> in C Bas. Th W Kuyper. ME ~loos. EC Vl'llinga (tds.). Flor.J Agarkina 
l\ti.-rlllntlicd2: 3 l-SS.I\.,\.Iloalkf'mli.Roltenlilm. 

Vdlinga 1:c. Schro:uD 1- 19115. Plur,·us Fr. in \\'ot l:u ros~- l'ersoonia 12: 337·373. 



MlY O'fAXON 
Volumi' 102, pp.lJS- 2·/0 Octolur- Vcamb<!r 2007 

Hemistropharia, a new genus in Agarica/es 

STIG JACOBSSON & ELl.I!N LARSSON 
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Pltmt· ami Ertviromm.'rllal Sr.iel/us, GOt.:bof]! Urtiwrsity 

1!0. R1w •161. Sf> I05 JDGcifebo~. Swetl ... .,, 

Abstract lkmistropllllria i ~ de.~rihed M a nt'w mOOOI}'f'ic g<>nns fnt J\,gari.:ld 
ulbu.:Tctm/,.t t<$ l'«k, earlier often ]l'lact'd in Piwli11tu or Strut>hllria. 1/crni~lrV(•fw.rit• i~ 

macroscopiull}' .sonK'v.'hat 5imilar to StropJ,.,rit• and Pl10bult• but difft.•n in having 

larb'C, amy.,'<laloid Sp(>n!) and in b ckinj.( chrysocystidia. Phykij,'i!nctk :matr~ b;lwd 
on 11'$2 and I.SU nude;~r rL>NA scqoenclt' d.lta suggest a placement of Hcmil l tVI•Iu•fill 
,l/l>rJO"o:rmlmu in tilt: \icinityofthe h)'l'llC:nog<ISII'<ICtiK! and tuNritae cladc,t, 

KcpvonJs-.<;tmp/.ariautu,/fmziplmliotn, ph~•lngc r.,·. taxnnomy 

Introduction 

In 1873, Peck described the :;pccics Agariws idbocnmu/(lfftS, a ruther large and 
conspicuous agaric growing on wood. 11H: species was described as Plw liola 
fu .. o;ctl QUIH. in Europe (QuCll.'l 1877), and thnt name wns used for some time 
before its identity wit h I~ albocremdafrl w~s established. lhe spe..:ies has later 
been transferred to various genera, but us the morphological characters arc 
rather unique, the generic placement has often been disputed. 

Saccardo (1887:760) placed it in P/10/iotrr considering the ma.:ro­
morphological characters and habitat. Singer transferred it to f!eiJcdoma ( 1939) 
but later (195 1) .:hanged his mind and placed it in Plwliolll subg. 1/emiplwliota 
Singer. Other author:;, for example Kreisel (1964) and Ryman & llolm5:;en 
( 1981), have placed it in Stroplwri(l. 

Se\'eral of the morphological characters of R albocrcmulota deviate 
considerably from the concept of Pltoliora and related genera. For c:'<amplc, 
the differences in spore-shupe and stru..:ture have been extensively described 
(Malen'"on 1964, Malen~on & Hertault 1970). In h\'O recent Pl101iota 
monographs, therefore, the species \\'as eilher temporarily placed in subge nus 
llemiplloliota (Jacobsson 1990) or excluded rrom the genus (llolec 200 1 ), but 
with both authors mentioning that the species migh t better he placed within a 
separate monolypic genus. 
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As the morphological charact~-.s of P. (dbocrcmu/!11!1 do not~.:orrespond with 
those of Plloliola or any o ther known genus, it has fo r some time been obvious 
that the spe..:ies needs a new genus. i\•lon..:alvo et al. (2002) showed through 
ph)'logeneti.: an3 lys.cs of LSU seque nce d313 that /~ (dbocw mlata de3rly fa lls 
outside the st rophariaceae dade and takes a rat her isolated posit ion on a single 
bran..:h \\'ithi n the Agaric(d~. 

As a consequence, we propose the new genus I {emi!•troplmritl fo r /~ 

albocrellulaffl. The name is chosen because the species possesses many 
macro-morphological similarities with Stropl1aria. We have used ITS2 and 
LSU sc:quc1Ke data to fur ther explore the position of P. albo~nmulaltl with in 
1\g(lrin llcts (Mathcnyt·t a!. 2006) in an dfortto bc able to suggest a phylogent:tk 
positi on of the llC\\' genus. 

Materials and methods 

Scc1ucnccs of the 1'1'$2 region and approximatcl)• 900 ba..-.e pairs of UiU nuclear 
rDNA were obtained from fresh material or from herbarium specimens 
following protocols described in tarsson & l.arsson (2003). Sequenced 
collections have been deposit-..d at GQII.'borg Universit}' llcrbarium (GD) and 
se<.Juenccs submitted to GenBank (accession numbers EU02994 1-£U029949). 
Addit ional sequenc-..s included in the analyses were either generated by us and 
used in earlier studies or obtained from GenJ3ank. ' I he selection was based on 
the re~m lts of o ther phylogenetic studies of AJ.:aricales (Moncalvo ct al. 2002, 
Nlatheny et al. 2006) and results from a blast search of the ITS2 region of /~ 

aiiJocremtlattl in GenBank. ' lhree spedes of 'litlo5toma and J.ycoperdon were 
selec ted for rooti ng of trees. 

Sequences were al igned using the data editor in PAUP· (Swofford 2003). 
Gaps for ins-..rtion-dclclion cwnts \\lerc introduced to aid in the alignment. 
Heuristic searc!H.-s for most parsimonious trees were pl.' rformed using PAUP•. 
Al lt ransfonnalions wen= considered unordered and l'<.JUally weight ed. Variable 
regions wit h ambiguous alignmcnt were excluded, ::Uld gaps wcrc trc:ucd 
as missing data. Heurist ic seardtcs \\'ith 1000 random-addit ion scquencc 
replicates, TBR branch swappi ng, were performed. Relative robustnes..-. of dades 
was asst·s~d hy the bootstrap met hod using \000 heuristic search replicates 
with 100 nmdom taxon additional sequence replicates and TllR :owapping. 

Results 

The alignment of the 35 SI.'<(UI.'nces was 1453 chaructcrs long. After exclusion 
of ambiguous areas, I 168 ch3racters remained for the analysis, of whic h 919 
were constant, 71 were variable but parsimony uninformative, and 178 were 
pa1$imony informative. ·I he m3ximum pa1$irnony anal)•sis yiel ded ten most 
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Pholiotnl imondla AF!9S60:! 

Plmliotajahniit\F I95604 

Pholiom gummooa 1\F I95605 l 
Strophana acru~<il\0!'3 M 195597 

Stropluuin homemumili AF I95!i96J g 
ll ypho~(l nla c.upuoidcs.AF IIJ5595 .~ 

Srropharin semrglobmn EU0290~ I _g 
llypholo:n.1 n\.aq;in:uum EU029942 g 

Hypholornn pol~1ril:hum r.uomu fP. 

Pboliota subochrncc;r AFJQ5598 

Phneoocmatoloma myosotis AF195S99 

l 

Phll«!mar.~smiu~ pro,,imartSAY38041 0 ] 

Agrocybc <:rthia EI!0299J 7 g 
Flammnl:t.s tcrc:upophi lus EFS6163 1 · .g 

100 Tubarin confu!gosa EF05 1053 .§ 
Tu00ria furfurJccaAF2057W 1-

lltmistrnpharia albot rcnulala 1\ FI95S89 g 

Gymnopilus. peuccnuts EU029948 
l .)'C()ptrdonp¢rlnrunr 0Q112(i)() 

LyoopeTdon umbrinum 0011 2..591 

Tul06toma squamosum r>Q4 15732 

]~ 
~ 

Figrrr(" I. Orre of ten n~t par$imoniou$ trt'\'$ gcMrated from the phy1ogcnctk anaiY5is showing 
the pLu:c~ment of l kmistrop/l(ltin lliiiOo:um•law. Root~ trap \'ahM:S gre;r t("r t ~n SO% are iodiC<l tcd (Ml 

bro~ nd1es. Narnt of daJ;:s foll ow M;~theny d al. 2006. 
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parsimonious trees (length ::64 1. Cl= Q.4899, Rl::: Q.6175). Figure I shows 
one Q( the most parsimoniQuS trees. 1lu.' tree is presented as a phylogram and 
bootstrnp values are indi.:ated on branches. 

' I he phylogenetic anal}'SCS recovered Stroplmdnceat' <'IS a monophyletic clade 
with 99% bootstrap support . ' I he results confirm earlier studies indicating 
that 1/emistroplwria albocreuulata docs not belong in Stroplwriaceae. Also 
I lemipholiota populm~a ralls ouL-.idc the strophariaceae dade and seems to 
belong in the hymcnogastraceac dade. llemi!ltroplwria alboeremtlida did not 
cluster with 1/emipltoliota populuea in any or our analyses. which supports the 
dc:.:isionnot to place: the: spcdc:s in llt>m ipl101iol(1. llemistroplwria a/l10Cre11 1datd 
dusters wi th the tubaricae dad~·, on a branch wit hout bootstrap support (fig 
1). 'Jhe resolution among the hymenogastraccae and tubarieae clades is partly 
unresolved and re\v br-.mches received support. Howeve r, the ana lyses support 
and confirm Nemis.troplmritl as a unique and independent genus. Kecausc or 
the low resolution and Jack orbootstrapsupport within the t ree a more prcdse 
position or the ne\V genus could not be suggested. 

Genus description 

Hcmistroplwria )acobsson & E. Uirss. gm. 1101'. 

M\·collo\~10 MIISt t l71 

Stmpltaria .<imilis .~t lmndli.< inili.• vialtU".eo-dlu:r.:t~ d guttula niiHi M:rt:m~ll/1':!<. jpnrat! 

magnis, nmn:dtiliformibu~ t hrywtystitlil$ 11/Juni. 

Pi/to <amt>SQ. ,s:l111int11S11$. $1J"IIIIIO.<Q. /Iilii lln:.mplumo. l.nmdli$ ad11nti$ Jtlbd«urtr:n$. 
Stipel$1/twrn;,sus, mmufniii$.C/t.:iltxystUiii$ tleuw,rlnmt"s. 

Typt•S gtn<'fis-,\gnrit~•S albou<rtmlnt"s. 

Hemistropl!aria albocremtlatt1 (Pe.:k) Ja.:nbssun & E. l.ars.-. .. com h. nnv. 
Mn:oKA~to ~~ ~~ S\1 17'1 

Basionym: Agarict~5ttlb«rcmdalu~ l't<k. Bull. Buflillo&x. N~ l . Sci. t:-19. t873. 

I lemi!ilroplmritl a/IJOCrenulata is characterized by a 3- 10 em broad, dark brown 
pileus, which is glutinous in moist wcathl!r ami CO\'Cred wi th sma ll, whitish and 
fibrillose scales. 'I he lamellae are moderatdy .:rowded, pale gre)' with a more or 
less viola.:eous flush when young, later becoming dark grerish brown but with 
a persisten tly white edge. When r oung and fresh the edge exudes sma ll white 
drops. '!he st ipe measurements arc 30- 11Q x 5- 15 mm. It is at first solid. then 
hollow and ha.-. a rather distinct annu]u. ... At apex it is pale and pruinosc, below 
the annulu. .. it is gradually darkening and squarrose rrom ± upraised scales. 
There is no distinct odour but the taste or the flesh is bitter. The spore deposit 
is dark ru~ty brown. 

Microscopically, it is char-.1ctcrizcd by la rge, amygdaloid spores ( 11 · 14(-
15) x. 5.5-7( -7.5) 1-1111) with a small but distin.:t germ-pore and densely packed 
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chcilocystidia, wh ich arc n3rrm\•ly clavate (-1 0·70 x 5· 15 ~m ). Chr}'Socysl'idia 
or other plcurocy:-:tidia arc ab:-:c nt. 

Discussion 

Ht!mistroplmria is characterized morphologicully by having a dark brown, 
glutinous ond scaly pilcut<, a squarrose stipc with annulus and a rusty brown 
spore deposit ' I he characters may oppcar similar to those of Jl/•olioltl and 
Stroplwrit1 hut the violaceous grey gills with a white edge exuding small 
white d rops wh en you ng arc quite different from all !~pec ies of these genera. 
Also the m i.:ro.morphological chara.: tcrs arc uniq ue in llt!mistroplwrill. ' I he 
large and distinctly amygdaloid (subfusoid) spores differ considerably fro m 
those fo und in any member of Plwliow , llemiplwlioUi or Stroplmria. In these 
gcnl'ra the sport'S, without cxceptions, arl' l'llipsoid·O\•oid to slightly reniform. 
Titl' ch rysocr.-lidia typically found in most ml'mhl'rs of Stroplmrim:cae arc 
absent in 1-lttm isrroplmria. '!hey are, however, also absent in 1-lemiphofiMa. 
'! he phylogenetic :Ulalyses based on ITS2 and LSU sequence data support the 
descriptio n of the monotypi.:: genus 1-lemistroplmria. 
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Is Cortinarius austrovenetus a synonym of C. wa/kerae? 
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lmm cJ.gils.pclrill i@j(jj/Wcbnt!l.it 
Vi(I /J./JIIdl'io, / 2 

1-341•19 TRIFSJ"E (1/uly) 

Abstract - Cmlinmicuu .. m ovmdm is conlpar«l with C. >wclkrmr ('kYc/U, i"). DalY arc 
c•ff<:rcd 10 snpporl a prupoo;al o( .5)'lltm~·my. ' l hl' I(C(on h rc -d cs.::rihl'd in d Nail ~\:wing 
~n coUc.:tcd SC\'<' raltimcs in Tasmania, and its 1axonomic [>OSi lion is discusS('d. 

K(')' wonts - DrrtrnK)'br. Cu,.cim.,im >mlk..,-; 

Introduction 

Corti11arius tmslr01•euetuJ is a bright green or ycllow-oliva.cco u.-. Cortimzrius 
common!)• collec ted in Tasmania in wet sclcroph)' \1 fo rests and probably 
ectomycorrhiza l \,.ith Eum lyptus spp. l he eye-catching colour cannot fail to 
a !tract altcntion and the species, being often found, apparently has quite a wide 
dist ribution. 

Its resemblance to Corti1wrius atn.wirem Kalchbr. of the northern hemisphere, 
wit h which it also shares some of the main pigment s, suggests a relationsh ip. 

Cortiuarius wnlkem t! \\'aS dC$Cribed with green-bluish colours and placed by 
the auth ors in subgcnw Dermocybe. The green colour is fairly uncommon in 
Cortiuarius. Therefore, as de:-:criptions of Cortirwriu .~ tw strovenetrts and that 
of Cortiuarim: walkt!mc have several points in common, the two species were 
camp;.~ red to ascertain whether they might be synonyms. 

Mate rials and methods 

Twelve .::ollections identifi ed as Cortirmrius tu LStmwttt!t ttS were made in Sout h 
'J'a<:mania between 199'1 and 2002. Further, fragments of the C. austnwenet11s 
lectol)'pe (AD •1125) were obtained from the Adelaide herbari um and of C. 
w(l/keme from the Kew herbarium. f o r the cxsiccata, fragment~ of gills, stipe 
and pileipell is were softened in an lA solution. The microscopic investigation 
was carried out with a Zenith 2000 optical micros.:ope. Spores and tissues 
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were observed and measured using an c:ye-pic:ce micrometer (xiO) and an 
o il -immersion objective (x iOO). lhc: spore measurement s (rom the holo type 
of C. walk~me, of the Tasmanian collections as well as from the exsiccata of 
AD 1125, lectotype of C. flmtro1·~u~tus, were processed in Mkrosoft l::.xccl. 
'I he results (Table I ) show the statistical measurements of all three fungi 
considered, indicating the min imum, maximum, mean, and standard deviation 
o f 25 assessments. 

Compared to KOI I or other chemical reviving solutions, the lA bu(fcr 
solution (11,0 (80 mi.), KOIJ (0.8 g.), NaCI (0.8 g.),lnvadin fFC (cone. ( (O.S 
g.). phenol (0.5 g.), pure glycerine (20 g. = 16 mi)J has the advantage of being 
neutral. It is very useful when revivi ng tissues of D~rmQ(;ybc: or other fungi 
where the observat ion o f pigments is of primary importance. 

'I he SEM exa mination was performed on om• C. rtustTOWII I!tus representative 
and the C. lvttlkeme holotype, wit h the materials first revived prior to being 
coated in gold and screened 

Specimens arc lodged at the Botanic Gardens and State ll crbarium of Adelaide 
(AD), the KewGardens l lcrharium (KE\'V),the I lobar! State llcrbarium (110), 
and the Gasparin i personal herbarium (PI IN). 

TLC is the acronym of thin layer chromatogruphy. 

Examinations 

Cortitmrius walkerae Cooke & Mas.~e. in Cooke. Grevi llea 22: 36 ( 1893). as 
' w11lkat. 

CooKE & MASSE.E's description: 

!'ileus about I in. across, convex, then expandeJ, but the margin persistently 
incurved and more or less wavr. somcwhllt urnbonat<. smooth. ewn. dry. 
minute!)' silky. pale green. becoming bluish green with age. lle.(h thin, except 
at lhc disk white with a t inge of green: stem I in. long. two line:-; thick, .l'lightly 
thi..:kened <lt the base. silky fibrillose. reddish. stuffed; gills annexed . rounded 
behi nd, about IY.. li ne hroad. thin, r.tthcr crowded, reddish. thc:n pow{kro.:d 
wit h the bright fcrmginous spores. margin entire: :-oporCl' dliptic:~ t . with an 
oblique apiculus. smooth , ferruginous 10 x 5 ~· 

On the ground. Blue Mountains, Austn. lia. (Mi~~ A. F. Walker; comm. Sir 
FerJ. Muelll'r.) 

,\-tv F.XAM tNATtON of a porlion of the holotypc obtained from Kcw 
llerbarium: 

'I he spores arc ellipsoidal and poorly ornamented (7.8- )8.2- 9.1(- 10.5} x 
5.6(-6) Q = 1.6-1 .7. The basidia 4·sporcd, 30-35 x6-7 ~m. but the gill·margin 
i!> full of short, cylindri ca l sterile cells. Among the trama hyphae there are many 
winy coloured. droplets of pigment. 
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"lhcsc oh:o:ervations .:onfi rm the observations hy Moser ( 1962). who also 
examined the C. wtdkemr: holotypc, that "the cut icular hyphae a~ violet, 5-7 
IJm , and they have stained the herbarium sheet wine-red~ 

Note: Ail hough C. 'walkeri' was the name originally published that has been 
used since it was proposed, it is nevertheless an error that rc<Juircs correction 
(M.:Ncill ct al. 2006: JCBN Art. 60.1 1 NA). '!he epithet honours the holotypc 
collector, Miss Walker, and must therefore be corrected to the femin ine form, 
wtdkeme. ' I he corre.:tion docs not atfcct the valid publication by Cooke & 
Ma~<:ec (ICI\N ArL 32.7) 

Cor"ti11a r ius austr01'CIICIIIS Cleland, Tra n~ & Proc. Roy. Soc. S. Aust r.a lia 52: 220 
{ t928}. 
Srnonym: 1Jcnn«ylxrm51rtmmo:t<t (Cidoond) M.M. Mo.kr & E. Hor"k. lkih. Ku1"U 

Ht'{h•:igiaS2:50:;{t97S). 

Ca.m.ANo's description: 

Vilcus up to) in. (7.5cm), convex, then ncarlr plane, more or less gibbous. 
with :-;uhinnate villous down, da rk green (ne:1r Oii\'e Citrine, XVI, ncar Yd lnw 
Och re, XV) , darker in the centre (I.ight Rmwnish Oli1·c, XXX}. G ill~ adnatc 
to slightly s inuatc, moderately d ose, Oli1·c Ochre (XXX), ncar 'ICI!ow Ochre 
(XV). Stem up to J in. (7.5 em). rather stout (up to 0.5 in .. 1.2 em. be!O\\') 

to slender, slighlly attcmmtctl upward, fihrillosc, hollow, pall id tinge with the 
colour of the gi ll ~. Fk-sh thick over the disk. vcr)' allcnuatcd towards the edge. 
Veil fugacious. Spores oblique. dull brown. 9.5 to I) x 5.5to 6.5. sometimes 8 x 
S!tm South Austr.1li<t. Mount Lofty, National Park. Ku itpo. June to August. 

TASMANIAN (:Ot.U :CTIONS fig. I 

Pileus (39-)10-60(-iO) mm, convex-campanulate, then irregularly convex 
and gibbous, u:;:ually sligh tly umbonate, but l!Omctimes retaining a pronounced 
umbo. Cuticle smoo th or fib rillose, shiny, tacky or \•iscid when wet but not 
glutinous. colour vari able, usua lly green, emerald green, ei trine or olivaceou.s at 
the margi n, the disk frequen tly dark (from blackish green to dark oJi,•acl!'ous), 
often with rJdial blackish fi brils, often wit h purplish hues on drying. Lamellae 
d ose, L = 50- 60, fair!)• thin and low, edge smooth , annexed to emarginate, 
lcmon·ycllow or greenish yellow or pale nchraccous yellow, very soon reddish 
to orange (sometimes orange when st ill immat ure). Stipe 10-50(- 100) x 
6- 15(-22) mm, comparativcl)• stout, mostly cylindrical, sometimes :dightl)' 
da1·ate, whit ish or .:ream-colour, often with yellow, orange or brown stains, 
but reddish, brick-colour, o r orange ncar the base when dry. Con tex t \\lhitish 
wit h pal-.. rcllowish hu-..s in the sub-cuticular rq;ion. 

M.icroscopy (fig.2): Spores ovoid to shortly elliptical or narrowly ellip tical 
or subamygdaliform (6.7- )7.9- 9.2(- 12) x (3.8- )1.9- 5.6(- 7.5) !Jill , LIB """ 
( 1.3- )1.5- 1.8(- 2.1), warts punctua te or small and comparatively prominent. 
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FK;. 1. Wrtinmiu$ ..,ulk .. r~ (~;oil N. r\2DH 8A2.). 

Different types of spo res were observed, sometimes even within the same 
collection. In SEM mycmgraph (coli. 15.5.1997) they appear broadly ovo id, 
wit h a large central drop and with mostly shall ow and indistinct warts and a 
sub- labyrinthiform profile, wh ile there are some wit h a mu.::h more prominent 
o rnamentation. I lrmenium: lamellar trama regular, embeddi ng purplish, 
.-:yclamen-colourcd pigment droplets; basidi a from smal lish and cylindrical to 
medium and clavate, 30- 40 x 7- 9 ~m. 2· or 4-spon:d, containing cyanophilous 
gr-.mul~s. Som~colh:..:tions show a considcr.tblc numbl:r of v~rsiform smaU sterile 
..:ells: on the margin, in some others only clavate basidioles are visible . .Epiculis 
formed by a thin layer of subparallel or slightly entangled hyphae, slight ly 
gelatin ised, .-:ylind rkal hyphae, 7.5- 10 J..llll wide, encrusted by a rcd- brow11ish 
pigment with some repe nt tufts: .. l lypodenn indistinct, the lowest strata being 
formed by oval.-:cl ls 30 x I ~ 1..1m . Clamp-connections throughout. Veil hyphae 
mixed with those of cutide, filamcntou..; 3.5-4.5 1..1m wide. pale, encrusted by 
a yellowish (to red-brownish) pigment. Masses of a purple pigment arc o ften 
found amongst the hyphae of the pil ci pellis and/or of the gi lls lrama. 

In exsiccat<~ the basidiomcs mostly mcdium-siz.cd, dark in colour, with 
purple stains on gi lls and stipe: large purple stains are moreover often present 
in the wrapping paper. 
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F1c.. 2. Micmr;copy. (1\ ) C m~.<ltl'h-.:m:r ros holol )'~ ,\D 412S. Ba$idio.~porc.~ from~ cull c-c li(m~ . 

(K) C. wr.~fkm~<: holot)'jlt'. IJ:.t."iidiosjM.N'\'.S. (CJ Srnlhcsi~ fro111 Au~lr.dian rollecl iom ' ' : ~~~~. 

cl: basidia, (}: cyslidia,c-l:pilf.'a l .structurf.'. 

II ,.B I'I'hT: Sdcrophyll cu..:alypt forests. 

C! IEMICAL REACTIONS KOH blood red on cutis and base of stipe, gills carmine, 
flesh brown with red ha lo, guayac ++(blue). Melzer, TL1, Fe:SO 

1
, FMP, AgNOJ 

nil. 
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SP£CtM£NS liXAMt:>."t:D: Mt. \\'cUington. nr. ~cika . A.V. Ratko-.-·.d:y, I May 199·1, PHN 
9-IOSOIAO. l'ipdino:. A.V. Ratkow.sky, 17 May 199" , I'HN 9~05 17A I. Ntikol. A.V. 
Ratkow.s!..'}'. 22 Mar l9!H . PH:-.l 9-!0S22.\2. PiJ~Iinc Tr..ck, .lt, .V, Ratkows!..1'• 23 Tun 1995 
PI IN 950623AO, Cartwright Cn-ck, A.V. R:uko\\·~ ky. 31 May 1995, PI IN 950SJ l i\O, A.V. 
Ratko,,•.s!..1'• 23 Jun 1995. PliN 9506231\0. Pillingcr, D. RatJro-..·sl-1'· 25 t\j>l 1997 PHN 
9i042SAI. Myrtk Fott.!; t, D. Rutkowsky, 3 Ma)' 1997, PIIN 970SOJAO, Snug Tiers. D. 
R :ukow~ky, -1 May 1997 PI IN 9i'OSO.IAO, Pilli u~r. D. Ratl;ow~ky IS May 199?, !'liN 
9i0SISM. Tht l.accylt e_(fatl'! v:Jy t<l Cradle MCitmtain: 8. Ga.(parini 2!l t\ pl 2002 PIIN 
A20.128AO, Mt. Fidd National Pari; , "l:dl 'l'rl'C~ Tr.od; (Taj~) G. (iatc.s, D. Ra tkow~k~· & IJ. 
GasJl•ari•li 28 May 2002, H0522•110. 

Results 

In !he ~attcr diagram (fig. 3) the spore measurements oft he twcl\'e collections 
from Tasmania o.:onsidered in I he prcsenl work, and !hose of lhc specimens 
stored at Kew under the name C. Willkerm:, form a \'er)' dose duster. The only 
slightly deviating item is.:oll. 970513/\4 in the length/breadth diagram, but even 
lh is ..:ollection is d ose in the brcat.hh/Q diagram. In both diagrams the rat ios 
taken from the holotype C. walkr:me fa ll d ose to the Tasmanian collections. 

Concerning the AD lectotype, il can be noted that I he LIB diogram shows quite 
a d ose position 10 this duster for one ..:ollcc.tion, whereas the o ther three fall 
outside the duster; the B/Q appearing quite d ol>C for all exccpl the one marked 
wit h a square (r<~ from top) wh ich has a vcr)' large de\'iation (2.7). 

TAULE t. Comparison of spore measurement an·ragcs in Cortill(lrills mlstrovtndus and 
C. wr,/k.:MI!eolkc tions. 

' I TJ~nwnian 'l).austrm·<!t ii!U/ I 
1 

I ' I:II AG£$ 
1 

(J2 coJJectiOO'>. 199•1 2002) 
1 

AI) ~ I 1S 

(-t colleo::tiom) I Cortinariol.$ ,.'(1/,·ert•e 
(holotypc) 

~;~;· I (b.7 )7.9 92(- 12) I (7.S )~.7 12.2( 17.9) I (7.!l )3.2- 9.4( IO.S) 

~----,------------~---------~------------· 

~REA)DTl l I (3.8)4 .9 5.6( 7.5) I (4.5 )$.2 6.5( 9) I (-1 .9 )5 5.6( 6) 

~-----------t--------1----------
ll~:::::~:tl ! (1.3 )1.5 t.8( 2.4) I (1.25 )1.48 2.t( 3.5) I (t.4 )1.52 1.8( 2) 
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Discussion 

The original Cooke & J\'lassee description of C. wa/keme difrers only margina lly 
from the Cld and des..:ription of C. cwstrowndus. In C. lt'{dkeme, the lamellae 
und stipc arc describcd as "rcddish" whereas in Cleland's ta.xon the gills arc 
des.:ribcd as )'C Uow as is the stipc, which may, however, have orange llushes. 

It is not unusual, cspe..:ia lly for inexpcricn..:ed mushroom colle..:.tors, to 
obse rve the most strik ing features and .:olours, \\'hilst overlooking other 
dcs.:ript ive traits. '!he most striking feature {t he brilliant ly gree n cap) was noted 
im mediately b)' Mrs. \Valkcr. the original collector, with the description left to 
be completed at a later date, aflcr the basidiomes had aged. In fact, it would not 
be surprising to d iscover that the specimens were delivered to Sir ferdinand 
\'Qn Mueller some days later. lhc prt>Se nt author knows how quickly Cortinarius 
fru it bodies - and particularly C. lfiiSirowudus specimens - change their 
colour. 'Jhc two pri mary original pigments austrove nelin and protohypericin, 
whkh arc high ly photosensit ive, soon degrade to skyrin and hypericin, thus 
turning the lamell ae orange to reddish. 'I his process is dearly outlined by Gill 
"al. (1988, 1989). 

Fig. 5 shows the plates obtained from the TLC performed on some of the 
Tasmanian collections where cndocrodn docs not appear to be present. 

It is not un likely that the orJnge hues, which are oRen present in the stipe, 
were described as reddish, while the gills might have been described as 'reddish' 
due to their having been described from mature frui t· bodies, when the pigment 
has undergone a photo-oxiding process. 

Bc,ausc field dcs.:riptions can be easily influenced by subje..:tivc 
considerJ.tions, .:omparison of the dried type specimens may prove more 
reliable. 

'I he SEM project ion (lig.-1) taken from coli. 9705 13t\1 and that from the Kew 
holot)•pc arc substan tia\1)' equal in shape, si7..c and decoration. The presence of 
numerou..-: short sterile <ells on lamellae is also common to both collections. 
Some disagreement exists bdween the spores examined b)' the author and 
Cleland's microscopic description of C. (m:>tnwelldfiS "spon-s obli<tue, dar k 
brown, 9.5 to 13 x 5.5to6.51J.m", whi.:h is considerably outside the dose duster 
oft he collections from 'l3smania and of the C. walkeme holotype. But Cleland's 
stated "sometimes 8 x S !J.mn d01.--s fa ll well within our cluster. 

Cleland's hahit of mixing .:o\lcctions is welt known. It wou ld not be impos.c;iblc 
for diiTerent collections to be included in AD 1125. Grgurinovic ( 1997) , having 
examined Cleland's herbarium, did not find enough clements to div ide the 
species, in spih: of having observed that the spores had partly a difre~nt profile 
and dccor.:~tion . TI1is is confirmed by the present examination. 
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l·•a . -1 · U:.\idi11~JX>I'l' microgr-o~phs. 

TN•:ooll.970S IJM. 
!lOTTO~ : C. ~oulk .. fll( hololypc. 
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FtG, 5· Thin·b}'tr Chronwtography . .:\ :day light. l lalf..,·ay spo1: hypt ricin. top: miJi tur~ hypcn•icin 
1 skyrin. II : do~~· light , di ltC!'tnt S<:lh'\!nt. llu.lfwa!' ~p01: skyrin , li jtht .Spot 10 11: hypericin C: UV light 
d.;yrin. Bright St'IOI: hn~ricin, d ark top St)()l: sl.:yrin . D: dar ligh t (anor lw- r d iHCrcnt sol\'t'nt ). In 
II&W only ()111: bright \pol h \~J>ihl~: hroll'n · or~ ngc skyrin, purple, hr pcricin, mixed. 

Systematic position 

Moser & llorak (1975) placed Ccrti1wriu5 twslrovt!net rt.~ in ~ubgcnll$ lcterinu/a 

of genus Dc:rmcx.:ybe. Subgenus ll:tuimlkt ..::an thus be characterized by species 
with "yellow orange, fawn, u ljvaceous colours in gills and st ipe and oft en in 

c01ps; containing yellow ant hroquinonic pigments. Cap dry or viscid." Nloser & 
Horak, \o,tho further divided the subgenus into sections, included the present 
splXies in sect ion l'rmpeme, wh ich they described: 

~Pileus more or less viscid or glutinous. Lamellae yellow· or with yellow 
component, always \o,tith cndocrocin • plus pigment$ derived from it and from 
O;{ida.lion (neutral anthraquinoncs) and/or di merisalion o( atrochrrsonc. No 
11 <1\'0mannin compounds prcS(nt .~ 

Analr--is o fiTS :o:equenccsb)' Ch3mbcrs et al. (1999) :o: uggcst th3t C. mt~tro l'i!lld/L.( 

occupies 3 :o:egreg3te position wit hin Dermocybl!, and subsequent molccul3r 

anal yses by Garn ica (pers. comm.} confirm the existence o f a. sister clade in 
Dumocybe that also includes Corti/la rim ictuimt.~ (E. llorak) rH ll or.tk. 

• l lm··~\·~r. according to C. ill (pc;rs.com .. in liu.), M ~ndocnx:in has (' \W ~n fou nd in 
C.mi.llro>'<tlli!l us. 
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Conclusion 

'I he preceding analy:;;il' should demonl'trate that C. wnlkerae and C. tutstmt-"enetus 
arc conspecific and that C. nustrove11etus is a later synonrm of C. wnlkerae. 
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A new species of Hansfordia, 
an endophyte from Anoectochilus roxburghii 

K£X ING llu s.: S nuNXING Guo· 

Jce:cirlg7':J /2@yllfiiJO.COII/.CU d- ·.~.'1;811l1@imp/tuf. llC. CII 

lmtitute of Ml!tlici11al Plmlf o .. wJopmmt, Clliut'& Amdemy of Mediml Scim us 
d- Pdcilrg l111io11 Mc.lio:<il Col/i!8"· Bdjiug 10009<1, O riulr 

1\hs1ract - 1\ 01"1\' Sp<"des, lllln$f•mlia pal/em, is dt'Sail:xod . illu~lrJtOO and compared 
'" ith sirnil:.r 1/wufrmfiu S!~d<!.'l. IL w;~~ isoiJt~d fro 111 lil·iu~ k011~ of Auv«fO(.lii/11~ 

rtulllu,~:ldi in Guangxi 1"'10\'ince, Clrina. Thh t ndOJlhytt i$ t}lli<:a l of Hun4imliu in 
morph~y but de.ar ly dine~ fi'Qnl o1her ~pecies in I h i~ h-en us 1);1\00 on Lh o! dlarac1ers 
of conidiophous and conidia. 

Ktr woNs - conidiogcnous cell , taxonomy 

Introduction 

'I he ge nu!' Jlamfordia was established by l lughcs (1951) with the type ~pccic!' 
II. nwrli!ipom S. llughc!'. ' I hi s genus was considered to be a !'ynonym of /)ic)'m" 
lloulangcrbyvon Arx (1982), but at the present time the two taxa arc considered 
to be di fferent genera that can be di stinguished by the presen.::e (in / /(luifordia) 
or absence (in Dicyma) of scparating..:d ls. Index Fungorum lists tw~:nty sp~!des 
names under th e genus 1-lmrsforditl on its CAB! wl!bsitc (www.im.iexfungorum. 
org/Namcs/Names.asp). but it appears likely that soml! an· probably misplaced 
then! and should be transferred to other genera (Kirk 1986). We have fo und 
many int eresting spe.:ies ofh)'phom}'Cetes have been found durirlg our studies 
of endophytcs in Ch ina. Among the isolat<:s obtained is an undescribed species 
of the genus 1/auifordia, isolated from living leaves of 1\uor!cto.::lrift rs roxlmrglrii, 
which is dc~.:ribcd here a~ a new taxon. 

Materials and methods 

Asymptomatic branches of Auoedocililus rvxburgflii were collected from 
Guangxi, China, and endoph)1 ic fungi isolated within 21 h. Fiftee n samples 
were taken from each tree- fi\'e each from roots (I x I em), ste ms (1 x I em) 
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and leaves (I x 0.5 \:111). All samph.-s were surface sterilized with 70% ethanol 
for ISs, rinsed in sterile dist illed water for ISs, submerged in 2% sod ium 
hypochlo rite for 2-3 min, washed twice in sterile d ist illed water for 2-3 min and 
dried on sterile filt er paper. 'I he samples were transferred to plates cont aining 
pot:~to dext rose agar ( PDA ) amended with slreptomyd n (100 mgfl) and 
incubated at 25 ± 2CO for approximately!\ weeks in the dark. The plates were 
checked on ahernate days, and fungal tips emerging from plan t tissues were 
then subcultured on PD1\. The endophyt ic fungi were identified according to 
thd r macroscopic and microscopic charo~cteristics. Conidiomata and conidia 
were obtained from sub-cultured plutcs after 4 weeks of growth in the durk at 
25C'. 

t:ig. I. ConiJiopho~ and .:oniJia or llmJ.<j.mliut~o~III~IIS (CXiMC'.C IS 16}. 
Bar - IOtml 

Taxonomy 

Hmufordia pafle11s K.X. l lu & S.X. Guo, sp. nov. 
Mn:n KAS" MK 51 t087 

P i g.~. 1-5 

(~,lmritlt in 1'/)A l"'n 7 diC$od 15 (."' tl$q11< tui 6Dmm dimn. M,.uliunat>~~•lim imm...-smn 

et par lim SllperfoUlk, t'.\' hypl1i..< upt~tis, mtnn#s, Jae.,ibrl!, pallid f.fOl'..ei..<. 2 3.5 I"" ltrrd 
~;mtpmitum. c;;,,;,IWf•IIIJrtl /lltl f l'llllt mtll<1Sll, moi/OIItr>!/1/ll:'(l, ~«W wl fC:/.,.rll iil, rnltii<J 
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Figs. 2·S.IIm1Sfonlin pn/1.-,.s (CGMCC IS 16). O::mid iophort's and conidia on PDA. 
Ua~: l -3 - I O ~m: ~ .. 20 ~m: S - S ~m 

ram0$n, r«ra , . ._; flo.~<Ma, llyaliua 1~/ pallid.- cm«n, /a.-via, a.:l apiurn uou sttiforrnia, 
/ortSilru/itr.- iml.•l<'1miruw•2.5-4.5f''" ltlltl. Crflul<utvnitliC'1;<"<ltt( j !Qiyb/wu'rtt<", ini<"J;WIU.O, 
l•yalitUI<, t~·rrnirUIIC$. 12.5 31.5 x 3 4.5 1""· C.Oui,/iorrt rn st<"CA•io rl~~,:,\'0/ytkn, J~UI nb 
ullrtltl ilrt.:rmlt1ri. Omit/itt u.-ro;,-..rrn, j !Qjf((l Mropl.-urvg.-trtl, wliwrill , skw, dlip.Joitlt·a .-d 
globMn, ln.-vin, tu.-ptata, $~t bhyt•Tirrt~, S 13.5 x 5.5 7.5/ttn, boui /lifo rirra If"" ltlf(t kr1it.:r 
JITOtnilldi. 

Colon ies on PDA supe rfi cial and immersed, pale yellow, up lo 60 mm diam 
in 7 days at 25 C'. ~1ycclium septate, smooth, branched, pale yellow, 2-3.5 
1-1m wi de. Conidiophores macronematous, mononematous, erect or repent, 
mudt bnm.:hed. straight vr ilexuous, hyal ine or pale yellow, smooth , apkes 
not sct iform, of indeterminate lenglh , 2.5-4.5 IJill wide. Conidiogenous cell:; 
polyblastic, int egrated, hya line, termina l, 125-32.5 x 3-1.5 ~Jill. Conidial 
secession rhcxolytic by fracture of the wall of a small separating cell. Conidia 
aerogenous, later a.::roplcurogcnous, solitary, subhyali ne, dry, ellipsoidal or 
globose, smooth, nonseptatc, 8- 13.5 x 5.5-i.5 ~Jm, with a slightly prolruding 
basal hilum about I 1-1m wide. 

lloloi)'P": CIIIN:\ . Guangxi. RongShui C..omll)'. 18 Aug. 2005. in li\ing foli ~ge of 
AIIO«ItKloilusro.d~~< rs1rii, X.M. Clu:n No. HHLS, CGMCC 15 16. 

Species in the genus 1 lm t.ifordia arc distinguished main!)' by the morphology 
of conidiophorcs and conidia. Of the present species, II. pulvinatt1 (Bcrk. & 
i\·I.A. Curtis) S. l lughl<s is the most common with a cosmopolitan dist ribution 
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(Hughes 1958, Kirk 1986). Conidia or fl. Jmlvillala arc smaller (4·71J.m) than 
those Q( H. Jmlle/IS. ln addition, conidiophores or H. Jmf,•illa/11 are somet imes 
sctiform , a feature not prese nt in those of H. f1'11/e/IS. H. cimmmomi Deighton 
resemble::: H. pal/ellS but the .:onidia of this spcdcs arc bigge r ( 11-20 x 10- 12 
•.un) (Deighton 1960). H. pallelll' di lfen:: from ot her spedcs as fo llows: in H. 
ovali!:pom conidia arc smaller {8- 11 x 1-6 !Jill) and conidi ophore::: arc sctiform; 
conid ia of I J. Ctlricis l~M. Kirk arc smooth or minutely echin ulate and 6-8 x 3.5-
1.51J.m (Kirk 1986); II. IJioJ!II ila (C:i f.) M.B. Elli ::: ha..« narrower (6-12 x 2. 5-3.5 
IJ.m) and minute ly verrucose conidia (Ellis 1976); II. nehularis (Cooke & Ellis) 
M.B. Ellis and I I. iudicd I~ Rag Rao have s ignifi~.-antly smaller conidiu, 3-5 x 
3-4 IJ.lll and 2.5-4.5 x 2-3 !Jill, respcc ti \•cly (Ellis 1976, Ruo & Rao 1980); in H. 
catalo11 ia1 Mercado ct al. conidi a arc broad!)' obovoid. tu rbinate or sometimes 
ellipsoida l, 1.5- 12 x 3.5-5 f.llll (Gcn C ct al. 2000). 
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Lichen biota of Zonguldak, Turkey 
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JAtlviesl>uri.>im voor 8ryolo~i11 •• ,, Lidr;.•twloxi .. 
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18iolozy V•'JIUrlmcnt. Kil %11/1 Kaml•••kir CJ/urtrlimr facility 

Afllfilrk f!t~iwrsity, F.rzurum, Turk.!y 

Ahslracl A (onrriburion ro rhc liclwn hiora c•fTurkey is rrcwnH.'\1. '' 101al of l22 
lichen t.Jxa ( includ ing two lUb)prt:ii:.S, li1>t: I'Jrictic., anJ 0 11<: lichenicolous fungw;) 

•·•ere detomuined from SO different localitiC$ in Zonguldak.. A•tl~vt•i" p;, ... _,,.;, A~·ia1i .. 
itiUmtllu, Cll<ll/(,ritl lmmi/i$ \'ilt. l!llll<rS,amiro, 0/lqlrtlplu• culmisc/UI , P.<ofld(l w.fmrixm 
ao1d Slrix,./tr : i:iplri arc nt"' to Turkey: 205 lidll'n S!X"Ci~ and oot lichtnico \ous 

fungu~ (l.klll!rtnfflnimn crntl.:ns) are new rur 7.ongulllak. Distribu tion :md ~uMtrata 
ar't summarized. '\he co nlpltto: checkl ist is po$t~>J at hup: l/\""'"'-lli)'I:OCaxod.com/ 
resotl rccMwmlist.hrml. 

Kcpvords. - JI.Knm~ta, biodi,·crsity, tlora , ni}'COI~j 

Introduction 

In recent )'Cars there has been substantial increase in lhe number ofl ichenogical 
contributions n:ferriug to the lichen biota of Turkey (Joh n & Brcuss 200<1, 
Nimis & John 1998, Yaz.rct & Asian 2003, Yaztct et al. 2005). However sever.tl 
regions of Zongu ldak province remain unexplored. 'lhirl'y-one laxa are known 
from Zonguldak, which is lo.::ated in 1he western Black Sea region (Hrcuss & 
John 2004, S1.a1ala 1960, Yaz1..:t &: Asian 2006). 'I he present paper gives furt her 
informations 10 our knowledge of1hc lichen Oora o( 'IUrkC)•. 

Material and methods 

Tiu.> st udy an:a is situated between 41°00'35"- 41 1135'35" N and 31°17'55"-
32019'50" E. Zonguldak region has a typical oceanic dimale with a precipitation 
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r~tgime of type 2 (A kmun 1990).1he present repo rt is based onsumples colle.:: tcd 
on eighty different stations in Zonguldak between 07 July 2005 and 10 J:;muary 
2006.Aftcr d r}'ing at room temperature. the li, hen S3tnples were ident ified 
u:<'ing a :;tcrco and light mi.::roS(.opc. Secondary metabolites we re identified by 
u:<'ual spot tc:;ts and T LC met hod~ (Mayrhofcr 1988, Poch 197'1, Poeh & VC7.da 
198 1, Pun•is et at. 1992. Rambold 1989. Roux & SCrLL~iaux 2001, Wirth 1995). 
Vouchers arc sto red in the herbarium of the Bi ology Dcpartmcnt, l;acult y of 
Sdcnce:<' and t\r ts, Giresun Universit y. 

Results 

A total of 222 lichen taxa belonging to 73 ge nera in Ascomy.-otillll , induding 
two subspecies, five variet ies, and one lichcnicolous fungus arc dctcnni ned 
from 80 different localities in Zonguldak province, 'lUrker. Artlumia pimutri, 
Aspicilin iuomata, Cladonia luunili5 var. IJourgeauictl, Opegmplw culmigeua, 
r.~oruhl r~~(o11igra an d Striguhl ziziplti arc new to Turkey: 205lichcn species and 
o ne lichenicolous fung us ( l.id l r!IIOCO/tium erodc:us) arc new for Zonguldak. 
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Discussion 

Crull.IOl'e l<Opcdcs were noted in 65 local iticl'and appear very com mon, especially 
in the north ncar the coastal areas of the Ulack Sea. Generally in these areas, 
cru..;tosc lichens prefer to grow mostly on deciduous trees and occasionally 
on rocks. Among the crustose lichens collected, 12 were found on ly in lhksu 
district. Le<wwra, Caloplm:c~ and Patmariir are the most common crustos<.­
lichen genero. Of these, Lecmtortl is the most common, recorded for 21 localilies. 
This genus grows both on rocks and d<.-ciduous subs! rates in the most part of 
study ;trea. C:aloplactl species were gencrolly found on the rocks ne.xt to the 
strc::uns in north of the study 3rca. 

"!he most common foliose gcncr3 arc l'elrigt?ra, Melaueliil sensu Jato, l'armelia, 
Pltyscia, PlmeoplljlliChl and Xtmtlw r i(l . As expected not many /Jdtigem species 
were recorded in the forests, e~pecially in north parts due to high rainfall , 
washing of the soil and deficiency of light. In some inne r pans of the study 
area, however, (e.g., near Sipah iler, Esenlik , Elmac1, 0 .-;kOy, KOroglu), Peltigcra 
charach:risticully grows on mosses and soil in well- li t Qur:rws dominutcd 
forests even in spite of the heavy burning of coal. 

i-=ruticose lichen taxa were identified in a total of 33 locali ties and of these, 
ni ne arc ncar to th e llla.::k Sea and inner areas. Most (2 1 taxa) fru tkosc spedcs 
represent Cifldollitl spp, with the remaining hclongi ng to Ramaliun and Um!!a. 
1\'lembers o f Cladouitl, which typically grow on mosses or in soil at the base 
of trees, were fo und in well-li t undergrowth and at forest edges. Ramaliua 
species wen: found only on Qua~us in open forests, espcdally in S1palulcr 
\' illage, Hac1ah turning, and Ktz1 k apmar "i llagc. Usuea species were found on 
Pyrus, Malus and Pruuus along roadsidc:.-s towards the south of the slw.fy area in 
Diizpeiit village and Annudu distri.:t. 
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A new species of Pseudocercospora 
on Pa/icourea rigida (Rubiaceae) 

from Minas Gerais, Brazil 

ivll;uum.t! OA Su.vA & O t.IN TO L PtHmtRA 

Vlif~<lrilti@ttjv.br 

D<!partmnmto tl<! FilopatoloJ:ilt , Uniwrs idude F<!tl<!f<tl til.' Viros•t 
VifvSu, Aiimu Gcra&, 36570-0lJO, Hmzil 

,\b$tract 'I he l(';~ f.srot ting h)'phom)'«te Pkt•drJterffl.lf't"'"" dgid~sp. 1'10\"., oo llocted 
on Pt~/i(OIInttl rixitlll from th~ Brazili~n ctrrlk1o, is described, illusl ro~ lt"d. Jiscu~d :.nJ 
(Omp:.n-..i \•"ith allkd StK"<ic.s r('pOrl<'d on Rubit~r1..-. 

Kc)' words- biodi\•c-rsity, ctn:osporoid hyphomp:<'ICS, ph~1opa 1 hol~·. taxoOOtnr. 
t ropie<~lfungi 

Palicout"!!a r igid11 Kunth (local Bra1.ilian name: bate-caixa) is a woody perennial 
plant in lhe Rubiaaat!, chur-o~ch:risticofthe Braz.ili an ccrr-.ldo. During a botanical 
survey in the cerr·dJo of Carr • .mcas city in Minas Gerais Stak, Brazil, samples 
of P. rigida wit h ncaotic il-sions caused by a cc rcosporoid hyphomy~cte were 
.:ollectcd. "I he leaf-spolting fungus on P. rigitht proved to be a new species o f the 
genus Pseudocrm:ospom Spcg .• which i~ described, illu~lrated and di~cu~~ed in 
!his paper. '!his work is part of an ongoing program of sur\'eying and de~.:rihing 
!he my.:odiversily in the stale of Minas Gerais. 

Material and methods 

Selected small samples of the fungus were removed from fn.'Sh leaf spots and 
mounted in lactophcnol. Observ01tions, measurements and iUustrations were 
c~rried out by means of an OLYMPUS BX SO light microscope (Hamburg, 
Germany} fitted with a drawing tube. 

Taxonomic description 

Pscudoccrcospora rigidac Mcirid~,: Sih~.- & O.ln P~:r~,: i r.-. sp. nov. FIGS 1·3 
Ml·coBA:.-1': SI092l 

Dij(crl a Pstudoccn:ospora ~lkoureina rot~idioplrMiJ 11 ·15 /mr/ongis, ro11idiiJ 11· 101 
JlrnllmRi$t:/09.«pt111i.<. 
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EtymoiOK)': inhabiting Pnlicourm ri,(ida. 

l lolotrpc; BRAZIL. Minas ( ;erai.s. \.arr.mcas. on lc.:we~ of PaliooMM ri_(idn. 10 1:m. 
2007.0. L l'trdro~ (VIC 30172). 

Leaf spo ls amphigc nous, vein-delimited or irregular (Figs. 1-2) , nc.::rotic, grayish 
with dist inct brownish margi11, 0.3- 12.5 mm diam. or wnflucnt and larger, 
.:overi ng large arc:1..; of 1he leaf surfaces. Stromata \\'ell dev.::loped,subep idermal, 
crump.::nt , dark brown, 22.0-57.0 J-1111 diam. Caespituli amphigenous, 
common!)' hypophyllou...;, brown. Conidiophorcs rupturing epidermis, arising 
from subepidennal stromata, in dense fascidcs, erect to decumbent, st ro~ight , 

cylindrical to gcn iculat<.· -sinuous, unbranched, I 1.0- 25.0 x 3.0- 4.5 ~Jm , thin­
walled, medium brown, 0-3-septate, smooth. Conidiogenous .:ells termina l, 
integrated, 2.5-4.0 J.llll wide, medium brown, smooth. Conidiogenous loci 
inconspicuous, not darkened, unthicken-.-d. Conidia solitary, obdavate­
cylindrical, straight to slight ly cur\'ed, 22.0- 102.5 x 3.0-1.0 ~Jm, apex obtuse, 
base obconicall r truncate, 0-9-septale, pa le brown, smooth , thin -wa lled, hila 
unthickened, not darkened. 

Comments- Only two ccrcosporoid fungi we re known to occur on a me mber 
of 1he genu...; Palico ur<!tl, viz. Pseudocercospom palicoureina (Pctr. & Cif.) U. 
Braun (Braun 2001a), reported on Palicourea domingemis (Jacq.) DC. and 
P. galt!ollimw M. Martens from the Domi ni .. --..n Republic and Mc:xko (Chupp 
1954, Crous & Braun 2003) and PseudocerCO~JJOra Jmlico,,reae O.L Pereira & 
R.W. Barreto, reported on the toxic weed Pnlicomc!rl man:gmvii A. St. Hi I. in 
Brazi l (Pereira & Barreto 2006). 

Pseudocerco~pora rigidtw is the second cer.::osporoid fun!;US reported on a 
member of Ptdio:ourl!tl in South America. It dearly differs from the ot her 
South American species, P. palicoureae, in havi ng wdl -de\'cloped stromata. 
·I he latter species produces on I)• fain tly chlorotic srmptoms on infected leaves, 
stromata arc lacking and shorter coni diophorcs emerge through stomata 
(11creira & Uarreto 2006) . /~ rigid<le is morphologically closer to I'.JmUcoureiml 
than to P. palicoureae, due to its well-developed stromata. Jlowe\•er. P. rigidae 
is distinguished from P. palicoureirw by its shorter, exclusively unbranched 
conidiophores and longer coniJia wit h 0-9 sep ta. 

Numerous Pseudocen:ospora spp. have been described from hosts of other, 
not closely related rubiaccou;o; genera, including some species that arc 
morphologically dose to the new species. P. genipicola U. Braun & F.O. Freire 
(llraun & Freire 2002), described from Brazil, is distinguished by its larger 
stromata, up to 100 f-Lill diam, shortc:r conidi a, 10- 40(-SS) IJffi long. and mainly 
c:piphyllous .:ac:spituli . 1l1c Asian P. ixome (Solhc:im) Deighton is very similar, 
but differs in having zonate lc:af spots and shortc:r conidiophorc:s and conidia 
(Chupp,, 1951, Hsie h & Goh, 1990). '!he North American P.lloustotliae (Ellis 
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FiJI,u rc I. /'kruiiXn'rtMJIOfil ri,:itlru: (VIC )(H?l). Oi$ea:;cd l'alic()rtmr rr,:itltr plunt in the liciJ 
(Brazilianccr111do). 

& Everh.) U. Braun & Crous (Chupp 195•1) has indislinct lesions anU longer 
conidiophorcs and shorlcr ...:onidia. finall y, I he Soulh African P.psydwtriicola 
(Chupp & Doidge) Crous & U. Braun (Chupp 1951 , Crous & Braun !991) is 
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Figu~ l. ~ud«ctUUpmtJ rigida.c (VIC 3(1.172}. Dct.-.il of infc<:tNI lear: $hOWing \\!in·dtl imitt<l or 
irref,:ularoecrolkspots. 

characterized hy having much longer and wider conidiophores, up to 75 x 
6 tJ m. I~ Kardrmiae (Boedijn) Deighton, known (ro m Asia on Gardeuia spp. 
(Braun 2001b) :and lkazil on 'Iixoyrm(i sp. (Braun & Freire 2004), a~ well as Lhe 
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Hgurt 3. l'><'roti<K<'fCO>/K"I• ri!!. i./,., (VIC 30-172}. Sporodochial con idiom ata ar ising from dark.· 
hn)t..•n subtpidem1al stromata (A), ~arin~ obd.ll~ .. te·cy li ndri~'ll l ~o lita r r;:onidia "'ith obtuse 
apex and truncate bil~\ ' lu,Ming unthicbn ... d hila (B). Sc .. le b..r: lU jUU. 

lndi:m I~ moriudae (Syd) Sarbaj tla (Chupp 1954) arc morphologi.:ally bard)' 
di~ l i nguishablc from P. rigidae. llowcvcr, 3S far :lS is known, IJ.s.eudo.:er.:ospom 
species arc bcli(.'\'ed to have narrow host r.mgcs, i.e., they appear rcstricled 
lo hosts reprcs~·nting a single genu.<: o r closely all ied genera. The hosts of 
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the species above are not d osdy allied: Palicourr:tt is assigned IQ the trib~ 

Psyd1olrietu! (PsydtolriilltH!), 1\Jiori11dtt to the Mori11deae (Psycllolriilmc), and 
both GMdetJirr and 'lixoyell tl in the subtribc Gardrmiitme (Gardmiet~e) with the 
latter belonging to a different subfamily}. 

1:urthr: rmore, R moriudae has somewhat narrower conidiophorcs and conidia 
and is geographically isolated from the fungus on Ptdicortreo rigidtr in Brazi l. 
l~gardeuioe diffe rs by longer conidiophores and short er conidia (Braun 200 1b). 
Hence, the introduction of a new species for the latter fungus seems to he 
justi fied. 
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Lepiota oculata and its look-a likes 

F.I.SF. c. VF.I.I .INGA 

v.: ffi,ga @lfulllr!!.bcrkdcy.etlu or f!C\•dliugfl@Ctlmcasl. tw/ 

Dtp(lrtmmt ofPitmt 1md Mim,biltl BiofOR)'. Univ.:Nity oJCulifomil• lll Bukd.•y 
Hcrkdey. CA 94720-.l /02, 11S.A. 

,\ bslraci- 11K' small brown-$C8l00 and brown -ctntred rcp i'('Sentali\'es of fh(' 

1 . .-umltGP'ic:wri i..:IKI.w::nprim.s dado:- (1\gark.uNu:) in Culifornia Mrc d i.;cusst'll. lk':.<>idcs 
1 • .-f'iolt< OCil la/a, ~ribed from On-gon, thrw otlw:r ~l'l'<ies w.:re dete.:: tetl and urc 
d CSo:'ribed hen: a~ ne~>·.lhr t•rimMr dia~:m~ticcharJcters toso.•parJl(' t !M.- SJX..'Ck-~ arc !h(' 

pileus co.,.cring und tiM! cheilocr~• iJ ia: 11 cul is o f r~: pc.•nl . nun-diffcrentl;~tN hyp h:oc anJ 

$Uixat'i ta l<' chciloc~tidiP in Ll. i•ifi•~lll•••; a trichodt'rm al con·ring l'.ith ditfnentiat"'l 
tcrmin:r.l clcmen\!i a1Kl cylindri~";~ln;~rrQW .:hcilocystidi:o in / .. QCIIhilu: t.h~: 5:0niC 1 )' 1~ of 
pileus COI'Uing but cheiitX}'Iitidia d istinctl y n.~ rrowcd into a ]>t'dkel in U.. IX•rllJ>Ir.:>itiS, 
and a trkhodem1al pikus crn·erint: l'.'ith tufts of narro1vly lagcnifom1 elements in /.n. 

upi11IMJirrt r•~- All 1pedcs are widespread aod can ~X:cur in the same areas. A key to the 
$pedl1S is indud«<. 

1\t')' words- bind i \'tNitr. nr iTS·~uen«S. raxnnon1~'. 1\'t..Stt m Nnrth t\ meric.a 

Introduction 

Cali(o rnia's mycofl o r.1 is rich in lepiotaceous rungi. cspecia ll )' species belonging 
to the l,eucmtgariett::ll.euctJCOfJrimtsclade (Vellinga 2004a, b). ivlany species still 
await description (Sundberg 1967; Ve llinga 2004a). 

The brown-q •cd scaly speck s L owlata was the object or the present study; 
the type coUection was stutlied anti com pa risons with modern collecti ons were 
made, resulting in the description or three new species, based on morphologi.:al 
characters concerning spores, cheilocysti dia and pileus covering, :md nriTS­
scquencC$.. 

Methods 

Standard methods (or des"ibing the ba.o1.idiocarps were applied, using the 
terminology of Vcllinga (200 1). Colour annotations in the macroscopical 
descriptions arc from ;\•lunscll soil color charts ( 19i5). Titc notation 140,3,31 
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indica!~ that meusureml.'nt:; wl.'re m<~de o n 40 spores in three sump!~ in three 
collections. The fo llowing abbreviations are used: L for la mellae, I for lamel lulae, 
avl for average lengt h, avw for average widt h, Q for quotient of length and 
width and avQ fo r average quotient. 'I he abbreviat ion L. is used for Lepiotll 
and I.a. for 1.-eucorl~tlriw.~. All collect ions arc in UC unless otherwise stated. 
Herbarium abbreviat ions arc accordi ng to llolmgrcn & ll olmgren ( 1998). 
Standard molecular met hods were applied (e.g. Vellinga eta]. 2003); the primer 
pair ITS IF and ITS4 were used both for PCR and sequencing (Gardcs & Bruns 
1993), and the program PI\UP· version 4.0 (Swofrord 2002) perfo rmed the 
phylogenetic analyses. All nriTS scquenc ... s have been deposited in GcnBank; 
a..:c;..-ssion numbers arc listed with the coll~·ctions. Latin descriptions of the new 
species have been deposited in MycoBank. 

Taxonomic descriptions 

I . Lcpiota oculata J.F:. Lange & Zel ler in Zdler, 
Mycologia 30: •173. 193fl . 

Description of type collection (Zeller8014 (NY)) (fig. 1) 

Frm.au!S 1, l., JA&- H, i 

Zeller (1938}: ~Pileus 1.2-1.8 em in diam. com·cx, expanding almo~ plane, with a 
~mall . i-light ly prominent umho, a \nw~t mJ:mbrmlous. e~pecially tow·,ud th~: maigi n; 
su rface silk-y-fibrillose with delicate pilose-fibrillose squamulcs, which arc dense and 
redcli~h -hrown for m ing an al mo:;t continuou:; cut ide at tl11: u ml>o, ;~ nd polar and c,:\'en 
more minute tO\.,ard the edge, where white tissue betwe-en the squamu1cs is exposed; 
margin mernlmmous sligh tly fringed and rimos.:: gill~ free, r.1ther narrow, wh it.:; stem 
almost glabrous, slightly fl ocoosc abow. white. 3.5 em x 1.5-2 mm.; annulus white. 
supe-rior (about 2/3 up). somewhat funnd -.shapc:<l, ,Jislin..:t.pc:n>istc-n\; sporc:s OYoid, 6-
7.5 x 3.:!·3.6 V• white. smooth, cells on ed~ of gi lls hair-like or subcapitatc (apex about 
5 fl in diam . ) .~ 

Uasidi ospores [20.1.1] in side "icw 7. 1·8.8 x 3.9·4.6 vm. avl x a'"" 7.8 x 4.3 !J.m. 
Q ... 1.65-2.0, a"Q - I.R:!, ohlong wit h adaxial .side les..;:cunc.:d th;m abaxial si tlc, in most 
cases amrgdaloid. son1c with faint apical papilla, in fronta l ,;"'" oblong to oboV'.a l with 
apkal papilla. dc:xtrinoid, metachromatic in Cresyl blue, congophiluus. Basidia 18-:!0 X 
7.5-9 fA m. narrow!)' clavate to clavate, 4-stcrignlatc. Lamella edge sterile; chcilo.:ystidi a 
:!2- t\(J X •1· 7 jllll, cylin.:lrk.o1l wit h rounded :1pcx. slightly narrowly d:J\':Itc to fusiform , 
thin-walled, colourbs. l'lcurocystidio absent. Pileus cowrin~t tri.:hodcrmal with 
krmi nal dement..;: "'I>· I 10 x 5- 12 f-1111. narrowc(l into 1}Cdicd, oflcn a bit cu rved, and 
slight!)' tapcn:d towards apex. rardy .subcapitatc, some ir n:gularlr branched. with brown 
in;;:ru~ting walls. C larnp .:nnno:ctions absent. 

Microscopical description of modem material (fig. 2) 

Basidiospores (9 1 ,6,6 ) in side viC\'16.i-8.8 x 3.6-4.6 f1 m, on average 6.5-i.8 x 
3 .9- tl..'lf.~m, Q = 1.62-2 .05, average Q = 1.67- 1.86, amygdaliform, some oblong, 
somt• with apical papilla, in fron ta l view oblong-o,·oid, thick-wa lled, uni-
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Fig. I: f.otpinta IXUiata - •' · Spores: n. hasidia; c . ..:hei~oq-sl id ia: D. dements of pileus (()\'C ling 
(oa ll fromholoi)'PI.'). S..:ale ban iOJim. 

gut tul ate, congophilous, dext rinoid and met·achromatk in C: resyl Blue. Basid ia 
16 -27 x 7.0-9.0 !Jm , wi th IJ sterigmata. Lamella edge sterile; cheiloq-stidia 
34-64 x 4.0-H.O !Jm, cyli ndrical. o fien wavy. slightly capilalc or wilh apex as 
wide a)<: rest o f cystidia, not narrower at base than in centre. Plcurocystid ia 
absent. Pileus CO\'ering lrichodermal with terminal erect clements, 35- 11 5 x 
S-13 !Jill, cylind rical with ro unded apex, slight ly attenuated into short ped icel, 
with brown walls, -.-spc..:ially in lower half; connecting hyphae short-celled wilh 
incrusting brown pigment. Clamp connectjons absent. 

Habitat and distribution - Solitary to g, rcgario us, terrcslri ul in mixed 
con iferous, o r mixed conifcro us-dcdduous forcsls, mainly in ..:oastal areas 
(but th is might be caused by a collection bias), known from Oregon 10 cent ral 
Califo rnia. Not found under Cupressu~ mm .. "mct~rpa . ~ruit i ng from th e end of 
Septembe r in Oregon to the end o f November in Cali fornia. 

Col.l.h(:'J'IOSS ~;xii.M I S t: u U.S.A .. Oregon, Tillamook Co .. ~r l lcmlod:, 27.1X.I931. 
1.1~ l.allJ.:i.' & S.M. i'.t'llcr &II<\ (hoiOI YIX'• NY). 

U.S.A., Olli furnia, 1\umbokh Co., Ui~t I..;~ROI)II P;~rk. 2•1 O.:L 2003. E..C. Vcll iny,a 3100 
(Gcobank EU 1•119<17); ibidem II ~ov. 200,. , E. C. VcUinga :i275 (Gt:'n~nk EU I <I 1 9~}; 
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l:ig. 2: ki'Wl" CJ<:IJtllu - i\ . Spore~ B. basidia; C. chdloc}~tidia: 0 . dcnk'nU of pileus con•ring 
(~ II frn111 .:oll~-a ion I~C. Vo:llinga 3100). Sc.tlo: l,_.rs IO pn1. 

P.tt rid::f Point S.P.. 23 ()ct. 2003. U:. Vdlin~ 3085 :md 3092: Mario Co.. Point Rt')~. 
Gl'«'npkkerS t r.~il , 6 OcL 2.00 1, E.C. Vcllinga 26-10: 'IOmaks Bay S.l~, 2.8 NO\·. 2001, 
r:..C. Vcllinga 2748 {Genbank EUI4 1949): Mendocino Co., Jackson State Forest. 191\o\·. 
2005, f.C. Veiling<~ 3-10) (Geubank EUI<\ 1948). 

CoM MJ-:NTS - l .epiora octtlatil is a r3ther com mon species in the western states 
of the U.S.1\ ., and is recognized h)' its brown pileus cen tre, the C)'lindric::a l 
chcilocy:o:tidia. and the creel, cylindrical, b rown-walled dements of the pilcu.<: 
covering. 

The spore sizes of the type (;ollection, as measured by the pre:><nl author, 
are in the higher r.snge of the spedes. Zeller (1938), and Smit h (1966) gave 
considerably smaller spore siz.es fo r the same collection. 

'Jhe macroscopical descript ion as give n by Zeller (1938) is quite 
comprchcnsi\•c; a slight ly wider range of pileus sizes (up to 35 m m) has been 
found, and rhc colour code for the brown of the pileus cent re was found to be 
7.5 YR 5/6 (sec fig. 3J\ & U fo r habitat sketches). 
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2. Lcrtcoagariws paraplcsirts Vdlinga. sr . nov. FIGIJ RI'.S 3 D&E, -1· 7 
MYCOBMIK MB Sl I 1•18 

Lepiocac oculatae Jimilis, $«/ iu d~.tikxysfitliis w rsm btuhn tlllcmullis tt i11 ~pttlii inttmi 
trml~ripti l'<!ttuemin(·n:<;")diffi'rt. 

1/t>/otypu~ 'Wi.A., California, lhnnboldt Cu., !Jig l .<~guou Pdrk. II KU\•. 2001, E.C. 
Vcll ingaJ276(UC): 

f.ty11wll>g)': 'I he CJiithct J>IITtiJ•Idild il 11 l ramliter.Jtion and latinilation of till' G~.k 

;1 CIJ)Wti.ttotoc, meaning \w~· similar: bcC'IIuse of the close n-semblan,·c to L oclfltl/tl . 

Pileus 14· 39 mm, <OJlical with blunt ap!!X, !!xpanding to plano-convex or 
applanate with prominent to w ry low umbo or with fla ttened centre, at centre 
dull oliva.:cous brown to reddish brown (10 YR 1/4, 7.5 YR 1/ 2, 10 YR S/3-1 
to 5 YR 1/3), tome ntose, around .::entre surface broken up in to very small 
fi brillose· tufty squamulcs to dots or uplifted plush -li ke fi brils, either radially 
arranged or more concentrically aligned, not \'Ct}' obvious, on white radially 
fi brillose background; margin slightly exceeding lamellae. Lamellae, I. = 35-40, 
I = I, moderately crowded. free and remote from stipe. slightl )• ventricose 2-3 
mm wide, \Yhite with pin kish· creamish tinge; edge ,..,h ite, fi ne. fl occulose. Stipe 
up to liS mm long, 2-5 mm wide, cylindrica l, or compressed, up to 4- 7 mm 

wide at base, white all O\'tr, with white tomt.'ntum at lower hal( and loosdy 
f1brillose all over, hollow. Annulus made up of an ascending white .:uff and a 
white ih1ring part wit h a brown rim. Context white and dull pi leus, white and 
sh iny in sti pe. Smell indistin.:t; tasl'e not re.:orded. Spore print not recorded. 

Basidiospores [40,3,3 ] in side view 6.1 -7.8 x 3.6·4.7jlm. avl x aV\V = 6.5-7.4 x 
3.9· 4.4 ~oun, Q = 1.51 - 1.83, avQ = 1.67- 1.71, amygdalifo rm, oblong, dlipsoid, 
some \Vith api<al papilla, in fronta l view oblong. to ellipsoid , rJiht.'r thick­
walled, uni· guttulate, congophilous, dextrinoid and metachromatic in Cresyl 
Blue. Bas idia I 5-27 x 7.0·8.5 !llll, with 4 sterigmata. Lamella edge steri le; 
cheilocystidia 30-63 x 5.0-9.0 ll m, cylindri cal to narrowly .:lavale v1ith rounded 
apex, narrowed at base into pedicel, colourlcs.<:. Pleurocystidia absent. Pileus 
covering made up of more or less repent hypha.: with dearly differentiated 
uplifted terminal clements, 55-115 x 6-10 llm, cylindrical, with rounded apex, 
with brown walls, especially in lower half, in on-.' collection (ecv3089) 36-77 X 

7-15 !llll and dist inctly narrowly clavate, arising from short-celled hyphue with 
brown incrusting pigment. Clamp connections absent. 

Habitat and distribution - In sma ll groups. t.:rrestria l, in forests with Picca 
sitchcllsis, October and Novcrnbt.' r, not often collected and distribution not well 
known, 

Cou.t.(:'J"I()SS l! XAM IS /il) US.A .• Oregon. t.unc Co., Siu~ kw.· 1\'iitional r-urt ) l. 
ca\1 nf Si l tcoo~ l..uke. ~ t\m•. 1999, F.A. Cam01chn (coli. r:..C. Vdlinp 2374). 

U.S.A .. C'.ulifc)rnia, I lurnbo.,IJt Co .. llitc l.a}tiiO II PJrk, I I ":\'0\". 2001, t:..c. Veiling<~ 3276 

(Holotypc. UC: G,•nbank EUI-119-16}: Pat rick·s Poinl S.P. . 23 Ocl. 2003, E.C. Vt'llinga 

J089. 
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I 
Fig. 3: llabitus ~ke tch~: A & R. l~pintu nc:ulnla (A front tc\•.J085: R from tc\•26<10) 

C. l~lla)IIJ:aricus ophtlmlm11J (fNtm ocvJ 131) 
0 & E. Lu. iou'"Pk-iill~ (0 from e<:\1~7-1: li from ea·3Z76). 

SCIIIcbaris! Omm. 

CoMM f.NTS - l .eucoflgaricus pamfJ/esius is ro~re and only known from a few 
collections from Oregon and California so far. It is very d ose to L oculata and 
differs in the shap e of the chei locystidia: narrow and cylindrical in I.. oculata, 
cylindrical bul narrowed into pedicel in La. pMaplesius. The differences in 
ITS sequences arc considerable (Jig. 7), and warmnt rccognilion as a separate 
species. 
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Fig. 4: 1..-IKtJfiSarir:•u pnmplesim A. SpoM: R. lx.lsidi<~ ; C chcilocr~tidi~: D. cleme nt<; of pileus 
CO\~ring(aU fromholotypt). S.:.d rbars J O ~m. 

3. Lcrtcoagaric11s op!ltlwlmus Vdlinga, sp. nov. 
~'h'co fio~.s.: M fi 511 149 

l.cpiNae ncula!&e nffiuiJ.; optrit~t~ti pilei Sffl ll'.lllrtl u/lt,fi.< lnJ,~IIijimnibw, d in .<pntii 
illlt mif11m.<cif>l is.:lfutnl it• ( ·rrs-) •liffott. 

flolotypm:. 'U.S.,\ .. California. Mendocino Co., lacl!.son State Foresl. ncar mushroom 
cornu. 13 Nov. 2000, E.C. VcUingo~2S36 (Uq: 

Elymulog]•: lhe epithet upl.tlu•lm•u is a transli ter.nion and latiniution of the Grctl: 
oqOW.,•os:. ·cr~: bc.-ausc of the rescmbluncc of the l'ilcw; cO\·cring to an ere. uod the 
rt~mbLmct 10 L. otlllt<t•t. 

Pileus when young, 13- 15 mm wide and 7-9 mm high, paraboloid or coni.::o­
convex when young, when mature 19-3 1 mm, expanded to applanate or even 
plano-concave with low to pronounced umbo, when vcr)' young to tal\)' brown, 
later fading out in outer ha lf o f radius, in adult spc.::imcns with striking brown, 
red-brown disc, (5 YR 4-3/3, 5 YR 4/4, 7.5 YR 3-4/4 , 7.5 YR 6/4), wilh age 
fading al disc, vclvety-plush-likl', around umbo wilh smalllibrillose s'a lcs or 



274 ... \'e lling-J 

QQ1QV 0o9 Q,VI\J 
0 OAO OIO 

l=ig. 5: /.t!IIW(l~(lri(IIS lll'luJu;~/,rms - A & S Spor~; C b;Jsidi!l: l) & E 'hciloqostidi~: F. elcmcnl$ 
uf rileu.\ CUI'Cfing (;\,C. I> and 1: !rom h t\kli}'P~:: II ~nd E from ooll. E. C. \'cltingJ 2700). 

Scalcbat'$ 1 0 ~rn. 

small brow 11 plush- li ke squamules on white, r3di:~Uy fibrillose background, 
and much paler !han at ccnlre, in some specimens st ri kingly while; margin in 
yo ung specimens fimbri:ue, exceedi ng lamellae. Lamellae I.=± 110-ti S, I"' 0 or 
I, modcralcly crowded, free , hul close 10 sti pc, \'Cn lricosc, or nol vcnl ri.:osc, 
1.5-3 mm wide, white. slight ly yellowish o r pale cream in older specimens, 
rarely with pink ~hccn, wilh white fimbria te, cystidiosc edge. Stjpc 38-60 x 
1.5-3 mm, gradually widen ing to 3- 5 mm wide base, ho llow, wh ite and shiny, 
pruinose or innately fibri llose all over, with white basal mp:etium. Annulus 
ascending, llaring, 1· 1.5 mm from stipe, whi te and dull, wit h fimbriate brown 
edge. Context white, dull and verr thin in pileus, shiny white in stipc. SmeU 
indistin ct, s:Lightly fungoid or like rubber (as in L. cristma (Bolton : fr.) I~ 

Kumm.). Taste ralhcr ~lrong, fungoid. Spore print white. 
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&sidiospores I1 35,9,9 J in side view 5.9-8.9 x 3A-4A f!m, :wcragc 6.5-7.8 x 
3.8-4.1 f!m, Q = 1.48-2.25, avero~.gc Q = 1.67- 1.84, amygdaliform with ro~.ther 

acute apex, more rarely oblong, o ft en with faint apical papilla , in frontal 
view fusiform-ellipsoid with r<~ther <~ Cuh: <~pex. unigutt ulate, thick-walled, 
congophilo us, dext rinoid, metachromatic in Cresyl Blue. Basidia I 5-26 X 6.5-9.0 

fllll , with 4 slt: rigmata. Lamella edge sterile; cheilcx:ystidia 30-72 X S-9.5 
!Jill, cylindrical \\'ilh rounded apex, slightly th kk-walled, in one collection 
(c.:v2700) .:onsidcrably shor ter: 19-32 x 6.5- 10.5 IJ.Ill (fig. 'IE) , so met imes 
apically bran.::hed, slight ly thick-walled, .:o lourles.~. Pleu rocystidia ahscnt. 
Pileus covering with tufts of erect clements; terminal clement s 4•1- 1 79 x 8-22.5 
f!m, narrowly lageniform. rarel)• cylindrical, with b rown walls in lower part; 
connecting hyphae repent, with brown incrus tations, Clamp connectjons 
absent. 

Habitat and distribution - Soli tary to growing in groups. tcrrC$lrial among 
moss and litte r, in various kind;,; of forl.'sts, with or without Picet1 sitdtcmis 
or s~quoitf St:mpen•irt~ IIS, not known fro m CIIJ1f~S.~ IlS mac:rOCcff/)(1 stands. 
widespread and recorded from northern Orego n to central coastal California, 
October 01 nd November. 

COLL£CTtOss r.x,,,\t l!"liD - U.S .. <\ ., Ort'8oo. lin,oln Co., Lin((Xn Cit)'.lk\·ils Lake Park, 

21 Oct 1999, f:..C. Veiling<~ '2366 (Gcoh:mk A\' 176384 ). 

U.S.A .. Cu li forni;~, l lumboldt Co., Rig Lagoon PJrl: . 24 Ocr. 2003. E.C. V...tlin~ 3099: 
ibi<km , II No,·, 2001 , I~C. \ 'dling;a )27-1 ((ii:nbank EU 1•1195J ); nt'ilr Orrick <~ long 

0,1\'idson Rd~ 10 1\o-.•, 2001, E.C. VcUing;a ;1.262: M~rkklciuo Co., Jackson State Forest , 
rk';~r m ushroom corrM:r. 18 Nov, 2000, E.C. Vdl ing:a 2536 (holotypc, UC; Genbanl: 

Eli l•ll 953): ibiJt nt. 17 ~0\'. 200 1. E.C. \'dl ing;t 2695 (GtnN nk Eli i1195S), 2701 
(Gcnhank fiU I-11952), and 27 16 (Gcnha nk EU1•119S4): ibid('m , 22 No\'. 2003. f:..C. 
VeUirtg<~ 3 132 ; ibidem , 18 ~0\'. 2006, E.C, Vtllinga 3•199; \'a rt Ua.mntt S. t'., IS :-lew. 200 1, 
E..C. \'('lling.a 2686 (Genhank EU I•t 1956). 

COl\tM ENTS - Lt!UC()(tXaricll:: ophllwfmtlS differs from L. oc:uluto in the structure 
of the pi leus covering; with terminal elements d early lagenifo rm in L(l. 
ophtlmlmm and cylind ri.::al in 1.. OL11latn. 

•1. l.cltcoagaricus it~Juscatus Vdling:1, sp. nov. Frc.u Rr:s6,7 
MvcoH.\SK M H 5 111 50 

Lt piotUI: u.:ul! IUI: uJ]i11i:;; U/~IIU:trfi l'i/,•i ~wrtmn ~mif~.mr~i, d rtikK)I11itWssrtbmpiwtis, 
ttl ;, $(>fil ii imotTm tmt•s.uipti k'i]rtm lia ("ITS") dijfotr1. 

lfololyJim>: 'U.S.A., \'uba Co., Campton\'iU(', f'('ndola Rd. 24 1\oo.•. 2006. E.C. \'('llinga 
J506(UC)'. 

1£tymology: 'I he Cl'il l'oc-1 itifus.tafl•$ me~ ns 'hi"O\I.'ni~h; be-.. "">r use o( I he hl"()\\'11 colou r of the 
piku ~. 

Pileus 18-24 mm , applanate or shallowly plano-convex, with or without ~hallow 
central depres~ion, brown (7.5 YR J/4) at cent re and th ere tufted, aro und centre 
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Fig. 6: Lt>lll'<NJgm·i<••> i•ifi•:.c~tlll> - .'\ . Spores: B. basidia: C. chei tocysridia: D. clements of t•ikus 

cu•·<.oring (al l from hnlotypc). Sn. lc: hilrs 10 t•m. 

with brown spiderweb- like (lens) fi brils radiat ing toward..;: margin on wh ite 
backgmund, in older specimens totally whitish around central brown spot; 
marginal zone sulcate. Lamellae, L = 35, I = 0 or I, di~tinct ly free, not crowded, 
not distant, ventricose, ~lightly pinkish cream coloured, with concolourous 
even edge. Stipe 60-65 x 2.5-3 mm, graduall)' widening tO\\Iards 4 mm wide 
base, whitish on watery pinkish cream-colored background, hollow. Annulus 
situated r.J thcr high on the stipc, with whitish curr and small brown rim. 
Conte..\:1 whitish dull in pileus, whit ish shiny in stipe. Smell not recorded; taste 
not recorded. Spore print not rc.:orded. 

Basidiospo res(60,o1,4J in side-view 5.6-7.6 x 3.4-4.4 IJ.nl, avl x avw "" 6. 1-6.6 
X 3.7-3.91J.m, Q = 1.5- 1.95, avQ = 1.63- 1.68, ellipsoid to oblong, with rounded 
apex, not or slightly amygdali form, in fronl'al view cllipoisd to oblong, rat her 
thick-walled. uniguttulate, congophilous, dcxtrinoid and mclachromalk 
in C rcsyl blue. Basidia l i -27 x i.0-8.5 JJ m, with 4 sterigmata. Lamella edge 
sterile; cheilocystidia 26-57 x 4.0-12 IJ.ffi, narrowly clavate or cylindrical and 
suhcapitatc, wavy, ~lightly thick-wall ed, colourles.o;:, Pleurocystidia absent. 
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Pileus covering 3 cul'is, m3de up of repent hyphae with 2-3 coloured infl ated 
terminal cell f: in a row; h.·rminal elcmentf; 22·77.5 x 7.5-l 3 1Jm, with i rre~u lar 

intracellular golden-brown to brown pigment, in some cells also incrusting; 
th t>Se coloured cells art' less frequent towards pilt:us margi n than in centre. 
Clamp connections abse nt. 

Habitat and distribution - Poorly known; solita ry orin small groups. terrestrial, 
in dilft:renl coniferous woods, under SI!IJIIOia sempt:n' i rtms, Pitms murit:ctta 
and Ps!!udotsugtl mt' IIZ il!sii, and under Pim~ lambt'rtimw, recorded from the 
foothills of the: ce nt r"JI Sierr-.1 Nevada, and the coastal areas o ( o:ntral Cali forn ia, 
probably less common than L. ocult~ta and La. opht/udmus; November. 

CoLUCTIO)'S KXA~IINt;[l - U.S.A. , Cali fo rnia. Marin Co.. Mt Tamalt•ais, Bon Tt'lllpt' 
t.ake. 'h1N.Iowsi11f.:, 29 ~OI', 2004, t:.c. \'clt ing.1 3326 ((ri!nbank EU14 19•15); Mcndodnn 

Co .. lucbon Slat(' r"Ortst, Mushroom corm:r, 20 NO\', 2001. h. C. WUir~" 3298 (Gt.'nOOnl: 
HU 14 1943): Mendocino Co., \'~n Oammc S. ~ . fcm C.myon, l l Kov. 2001, 1:.C. \'cUinFJ.I 
33 10; \'uOO Co .. C..mptonvilk.-. l'cndolu lW, 2-t :'\'0\•, 2006, E. C. \'cllillg<J 3506 (Holotypc, 
UC: GcnNnk EUI<II91<1). 

COMMENTS - The macroscopical description is only based on the notes 
accompa nyi ng the type collection. 'n te microscopical descript ion tak\.":> all 
collections into account. 

'I his might be 'L. bmtr11eodisca' as pro\•i:o:: iona lly descri bed by Sundberg 
(1967). 

'Jhe pileu." covering of I.a. iuf uscatm resembles that of the blackish 
1 .. t~ trodisctl Zeller in itscutis· like structure, and is quite d ifferent from the other 
th ree species described here. 

Discussion 

'li te posi tion and afliliations o( these species wit hin the Lr!UC()(Ij.ttt ricus/ 
Leuco(opriuus dade are not dear yet. Morp hologically they oomc d ose to 
species like l.tt. melmwtridm$ (Malc nc;on & Hertault ) 'J'rimbach and I.a. te11er 
WI). O rton) Bon: the fo rmer is placed in sect ion /,eucOC"tgaricm subsect. 
Melmmrricl1i llon, and the latter in section Rubmtiucri subsect. 'l'ridmdermi 
Bon & 1\·ligl. (Bon 1993). 

A formal combination of l.epiota oculttlft in l.euCOtlgttricus or l_.eucocopritms 
is not made here, as the systematics of thi s dade is in flux, and genus IHime 
changes might be necessary in the ncar future. 

'I he habitat and distribution o( t h ~.: speck-:; arc poorly kJ1ow n. AU (ou r seem 
to be widespread in Ca lifornia nnd at least three of t he four have bee n found on 
the sa me day in the same local ity, a Sitka spruce forest in no rt hern California. 

Several other small brown 11pec ies occur in Europe, viz. lA . teuu , 
lA . lmmueocingularus ( I~D. Orton} Uon, and the recent!}' described ta. 
brumli::OSfJIUtmulo~IIS P. Mohr & Dtihnckc. 
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,---""'---- Chlorophyll 11m rachodcs LOC\•l 106 
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J.eucoogaricus: americwms /!C\•1454 

,-----"'' ·'"'" '---- l.eucoagaricus: tenerecv1261 

O.I.Y> 

95 

100 

100 

- 0.05subslilulions/si tc 

'·"' 100 

LeucoagllriG'IIS infits<.·atus 

ecv3176 Leucoogaricus porap/esius 

n-v3403 
Lepioto oculow 

ecv32 74 

L>CV270J 

ecv2J36 

Leucoagoricus oplttlw/mus 

c:cv17/ 6 

« v169J 

L'CV2686 

Fig. i: llhylogtn<'liC 1\'Lilionships ;tmong mull brown L~rrroagariw.s ~ptcies inftrl\'d from 
Mal(imum Ukdihood ;1. 1'1<11 )'~ o( a d.tl~tufnriTSs.equcncc$: 2J~khur.tctc rs wcreinformalil-c: 

11~ HKY35 var ian! \>,"aS ustd as n!O<k'l. Boo1~1rap ''Jiue~ (in bold) ar(' based on 100 replic;uts. 
Q lf(}mpllyllmn TIU'lul<b (Villad.) Vdling.a ~nd l..-U{Q<lJ;nriao$ m ruuiatmo$ (11~'(:1:} \'C'llin!? "''CrC 

u~d a) oulgroup. AU )lo'\jU\'nCn hu\"~ lx-.:n d~posit~-J in G\'nBank. 
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Leucaagaricu$ timer has fragile fruit bodies wit h brown d rops on pileus and 
:-;tipc, non-am)'gdaloid :-;pores, and a pilcu~ covering made up of repent hyphae 
(Orton 1960, Vellinga 200 1). Brown-capped species with drop~ on the stipe 
have not been reported from western North America yt'l, but a species d ose in 
nr iTS sequences to Lfl. leul!r occ urs in New Jersey (U.S.A.), but aw·o~ its fo nnal 
description as a new species. 

Lrmooagarkus bmm•ccx:.illgultltus is sturdier than La. tcm:r, the st ipe is brown 
below the annulus and the pileus covering clements arc fusiform. 

"lhc brown-scaled I.a. brwm eosqttmnulosus ha..:; bigger spores with a 
distim:t germ pore, but resembles the Californ ian species in the cylind rical 
cheilocystidia and th e cylindrical to narrowly lagcn iform terminal clemen ts of 
the pileus covering (i\•fohr & Ludwig 2004). 

Key to the brown-centred squamulose species of the Leucoagaricusl 

Leucocoprinus dade in western No rth America 

I. J>ii<:u5 covering a cutis mado: up of chains of up to three cylindrical to inflated 
dc:ments with inlr.lcdlular brown pigment; spores prc:dominuntly 
with w uru le<l :IJ}C!X (lig. 6) ... ...... . ......... .. ...... .. ..... Ltr. i11juscal 115 

I . Pileus covering wit h erect terminal ckmcnts; spores amrgdalifnrm or with 
slight :~pic-.1 1 papilla 

2. Pi lc\ISCO\'Cring with tutis of erect narmwlr lagcnifun n, brown-walled 
clements (fig. SF) ...... .. .... ... .......... .. ........... La. opl•tlwluws 

2. Pileus covering with erect cylindrical, brown-walled clements (fi gs I U. 20) 

3 . Chcilocystidia cylindrical equally wide 0 \"CT total length 
(fig. IC.2C) .. .. ..... .. ..... ... .. .. .. . ... . L.oculnta 

3. Chcilocystidia cylindrical and narrowed into pedicel 
(lig.-IC) .. ... ... .... .. ........... . ..... .. ........ La. paraplcsi 11s 
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Lactarius in Northern Thailand: 3. 
Lactarius subgenus Lactariopsis 
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,\bslract-ln lhis third papt' r in a series on Ulcttlri~ti in Nor1hcrn ll1a i ~1Jd , Lu~tarius 

~ub~nu' /.actutlop~s i~ t ~ato:d . l nthe ar<'a , t h l~~ubgl:nu.s is ~pro:.....,nkd h)' t wo~JI«iell . 

L•M:ta,hu /ro,imtS ( prt"oiousl~· dc.scrib«< fr0111 Papua New Guinea) and L•KfllfiM 

pi/0$1<$, which i5 P"lf'OS<.'<I i15 :1 new species h<'n.'. L pilos•1.<.. cloSl' to the tl'nlJ)('I".J tr 
$fk'(i11$1.ullitriuJ ,'(//(fl'f•), ischarac t\•riud to)• a Jargt. \\'hi tt to palt y.~:l tov.·, w tw ty 
pilcu5, piJcipelli.~ 1111d ~l ipit ipe llis struct\nu v.·ith long, t hkk ·w~llcd tcrmin~ l ckonW:nt~ 

:mJ sn,.,n ., ,)(li'\!S. 

Kerword~-Hu.•.wlw:-nu~, morpholo~·, tuono my 

Introduction 

'!he genus Lactariopsis He nn. \\'as created by Hennings (1 902) for a species 
sharing most characten; with the genus l.ttclflriu.' but with an involute margin 
connected to the slipc by a membranaceous velum that later forms an annulus 
on the stipe. ' I his specie!' was l.acrnriopsis zenkeri llenn. from Cameroon. 
l lcim (1937) firs t accepted the genus and described another African spedes, 
1.. ptmdmti R. llcim, with a thick velum, but later (llcim 1938) t reated 
Lit~tMiupsis as a subgenus in the genus Lactarius. Singer ( 1942) considered this 
~; roup as L sec!. l.frCtMiop~idei Singer and d~-s.:r ibcd lhe lirsl representatives 
(rom South America. 
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Fig. I; SEM phologl'llphs of Ut<111rir1~ subgenus Lu(. /llflf111SIS basidi05porcs. (A) L lnnrums Huycn 
T. l.c 2S9: (11) IM pit.~uJ llu~··m ·c l.c20S (holo1~). Scale bar - 111m (•\ , 11). 

Verbekt"n (1998). who considt"red the presence of a secondary wi l an artifi..:ia l 
character, emended the subgenus wit h additional supportiw characters. 1l1e 
velum can be absent or present, but all representatives are characterized by 
rather low ornamented spores with irregularly shaped, sometimes conne.:: ted 
warts, hy mostly abundant, emergent and often very large pscudoq'Stidia, 
and by a pileipellis that ranges from lamprotrichopalisadc to lampropalh;ade 
or mixed lrkhopalisadc or lamprotrichoderm. Thick-walled and hair-shaped 
clements arc abundant, scattt·rcd or (rarely) absent. Originally, Vcrbehn 
(1998) recognh·.ed two sections besides the annulate/,. section l.ltclflriopsidei. 
~·fokc ular data confirm tlH: subgenus, but the division into sections or an 
annulate versus cxunnulutc group is not supported {Vcrbckt•n d ul., unpubl. 
data). 

Materials and methods 

'I he stud)• is based on I.e and Desjardin collections made during the period 
2003-2006. augmen ted with Vcrbckcn and \·\fallcyn collections from June 
2004. Examined. specimens arc deposited in the following herbaria: llcrbarium 
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Uni\'ersitat is Gandaven:o: is (GENT), l lcrbarium of Chiang Mai University 
(CMU), and San Francisco State Univcn;i t)' (SFSU). 

Ma.:romorphologkal features arc all based on fresh material. ' I he colours were 
described in daylight conditions u!'ing terms and notations in a colour guide 
by Korncrup & Wanscher ( 197K). l.atex colour wa.-. recorded as it ,..,as exuded 
from the mushroom, from a drop placed on a g lass slide held over white paper, 
and from a drop placed directly on white paper. Wl· also reco rded changl'S of 
the latex on the context or lamellae, and latex colour changes through lime. 
'!he reaction of ti ssue of the pileus and latex to the chemica ls J ;eSO~ and KOH 
(2.5%- 10%) wa...;: noted. l,ictu res oft he fruit bod ies wi ll be published on the 
Russulales New:-: website (http;//VAV\\'.mlsn.tn.it/ rus...;:ulalcs-newsl). 

l\'licromorphological .:haracters were documented from the analy:ocs of dried 
materia l. Spores were observed in i\kl7.cr's reagent for measurements and 
drawings; all other st ructures in 2-5% KOII or Congo-red For each collection 
at least 20 spores were mea.-.ured. Spores were measured in .side view in 
tvlciY.erS reagent, excluding the o rnamentation and measurement:; arc given as 
M\Na-J\V(I-J\Vb-MAX.b in which AVa = lowest mean va lue fo r the measured 
collections, AVb = ~reales t m~:an va lu~·. Q stands fo r "quotient length/ width" 
and is given as MINQ- Qa- Qb- MAXQ in which Q(l and Qb, stand for the 
lowest and the highest, respect ively mean quotient fo r the measured specimens. 
All pertinent mkromorphological feature :-; were illustrated wit h the aid of a 
drawing tube aua.:hed to an Olympus C.X·1 I re:o:ocarch compOU11d microscope. 
!-=o r the details of descripl'ion and terminology of micromorphological features 
sec Vcrbckcn (1 998). 

Res ults 

Lactarir1s subgen. Lactariopsis (l lenn .) R lleim. l'rodr. Fl. Mreol. Madagascar 1: 
36. t938. 

•LoutmW,••is Hcnn., Bot. jahrb. Srst. 30: Sl. 1902. 

'l)•pc spc.:ics- l.tlC:tmit<$ :n1k,.,; (~knn. ) Sing..'r 

1. Lactarius leortimu Verbeken & E. lloro~k. ,\ust . Sy.st. Uot. 11:775 (1999) 
Fip;s. tA. 21\,8 

Pilem 18-70 mm diam .. plano·convex to widcl)• infundibuli form. smooth 
when young, rugo:o:e when <)ld. golden )'cllow (SB7·8) to or.mgc (SJ\137) on 
disc, ligh t or • .mge (SAS) to yellow or.mge (4A5·6) on margin; margin strongly 
st riate to sukate, wavy; extreme margin membrana~cous thin and somewh at 
overhanging. Lmnel/ae dec urrent, subd istanl, 1-7 mm broud, wi th 3 series 
of lamellulae, yellowish white (3A2-3) to pastel yellow (3A1), reddish yellow 
(1A6-7) when bruised. Stipe 20- 50 x 7.5- 15 mm, ..:ylindrical, central, dry, 
smooth to long fibr illose, pale yellow white (11\ 2-3) to pale orange (SA3). 
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Coutt:xt 3-8 mm thick, yellowish white (2.'\1 · 2), solid in stipe, light yellow 
(3A2) with KOH IO%, light or<~ nge (SA5· 6) wit h Fe$0

4
; odour none to mild; 

taste mild. Lat~x white, unchangi ng, light yellow (2A3) with KOH 10%. Spore 
priut white cream. 

Spores 6.2-7.6-8. 1-9.5 X 5.6-6.5-7.1-7.8 ~m, subg,lobose to broadly ellipsoid, 
(Q = 1.05- 1.11- 1.1 7- 1.3; n = 60); ornamentation amyloid, composed of 
warts up to 0.5( I) !-lin high, subconkal to irregular and sometimes elongated, 
most!)• connected b)' tine lines; plage mostly centrally amyloid. Hasidili '1 0-65 x 
8- 11 ~m, 'l ·spnred, with sterigmata 3-6 x 1.7- 2 ~m. suhda\'3te, hyaline, th in· 
walled. Pleuramacrocy::tidia absent. l'leuropseudocystidia abundant, 9- 18 !Jill 
diam., emergent, subfw:iform (ncar apex) to cyli ndrical or tortuous, with 
moniliform apex, with necdle. likc contents, th in. walled. l.t1mdla edge sterile, 
composed of pseuJocystidia and marginal ~dis; marginul cdls 15- 30 x 3-7 
!Jill , hyaline, cyli ndrical, somctinws subdavate. Hymeuoplwml tmma with 
h)rphae, sphaerocytes and :Jbundant l:lctifcrs. l'ileipellis a trichopa li$3dc, 70- 90 
~m thick; terminal clements 15- 35 x 3- 7 !J ill. cylindri.::al to subcylindrical, 
th in. walled; subpellis composed of fi lamentous hyphae and sphaeroc.ytes, thin· 
walled. Stipitipellis a cutis, 60-75 !Jill thick. Clamp c:Otmtctiolls absent. 

H abitat (mt/ distribut iu11: solil <~ ry to greg::~rious on the soi l, among leaves, in 
forest dominated b)' Casffmopsis armaf(f, 0fStmwf'sis sp. Described from Papua 
New Guine3, on the soil, in submontane broad. leaved rain forest dominated by 
Allisnpt,:m polya11dm (Diplcro.;arpaceac; Ve rbckcn & Horak 1999). Recorded 
here for the firs t time from 'lhailand. 

Mlltcr'ialGwmillf!'tl:Tl lt\ 11.1\l'\D.Chiang Mai Pnwincc, Mac Tacng Dhtr .. MacSilc villa~. 

l li~h.,.,·J )' 1095 :n 55 km mark<!r, N. 19"14.32:8' E. 09S033.29•1: 990 m a.$.1., (.\()min.ltl'<l 
by C..;.111uup,i~ sp .. l'imli- sp., and Lillt<K•t• l"'~ ip. trtcs. 03 lullt 2005. Hu~n T. U 259 
(CMU. SFSU, GH~~I') ibid .. dominall'<l b)' Ca..<ttiiKI{'sij sp .. Pilms ~p.. und l.itlwmr{'/1.< 

sp. tM-s, 09 Jun~ 2006, lt>g. R~· Halliug, Hur~n 1: L~ 421 (CMU, SI·SU, GE.~<•.rl') - Chillng 
Mai Prov .. Mac Tacng Dislr .. llighw~)' t095 at 22 km marker, ~ 19"07.57' E9S045.65; 750 
m ;~ .s.l .. x~ric broad· l~af furest (Vfptti'IKMJIIIS StJJ'· 1' T«ICI/111 xrmu/j,) with l'i11m ktsipt , 
ui'Kkr Pit~ us. 0.1 tunc 2006.lcg. Roy l lalling. l luycn T. I.e 3H9 (CMU. SFSU, GI!.NT). 

Dt!'CUSStON: 'Jhc species wa...- described from lowland rai nforest in Papua New 
Guinea and until now has been known onl}' from the type Joc-.Liity (Vcrbekcn 
& llorak 1999). The species is casil}' recognized by the golden yellow colours 
and the strongly striate· sulcate cap that is very thin· lleshed. The thi n and 
mcmbranac~ous overhanging margin is lypkal for the r~prcsenlatives form~rly 
dassifit'd in L. sect. Clulfnllt!leontiui Vcrbckt'n and suggestive of th~ velum 
present in other species of the subgenus. 

1h ese Thai populations dHrer in two important fie ld characters from the type 
specimen: the hiSie is mild instead of very acrid and the milk is not observed 
to change to pale ycUow, alt hough the fact that it changes yellow with KOH 
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Fig. ZA : Ln<tarir~s /t(mim.s. 

a. basidioniCS, b. basid io.sportS, c. basidia, 
d. J'Ieurop$eudocystidia,e. marginal celb. 

S.:.~lebars - 10 nun (b;niJionlri)and IO ~m . 
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i ~ often :11, indication of a natural change. Al l micro!lcopic features match 
very well and dcllpite the macroscopic differences we conllidcr the sped mens 
conspccifi c. More collections arc needed lo find out whether the difference in 
a.-ridity bd ongs to the infraspccific variability or whct hcr d ifrr:n:nt va rietit's 
cxisl. 

2. Lnctnrius pilosus Verbekcrl, 1-l.T. Lc: & l.umyong sp. n O\". Figs. I R, .l A,R 
My.:oBor.nk~ 510956 

Pilnu 70-200 rnm tliam., irrfmrrlibll/ifonni). ~ia:tiS, ~-rlutirw~ ulbillm, mm lnmmro· 
aumllliads 1NU111iJ. l.urndlm: rl.:t:rnf.:/1/r:J. suiKIL(/ant.:s arl ror!!Crtll.:, inl<'ltlrun frtrW~Ia.:, 

f~trllitl.: l~ttn~~:, bnrru~at:e/1/d turn lt•WA StiJ>a 1-1 60 '""' lomxm. II JO mm lt•rJ,;u.<, 

cylimfmlrr;!., Jiar.., vclrtlim~ 11/ln.s .W tJ!billw. """ lnumrt:iJ 1111JC11fis. C.lllllo:.\tr.s fi mws. 
1rlbiJus. immultr/,;lis, • • ul.~;.'O J.:Uil/1 t•CTi.<.. I Alto:..: <1/bus. /•llllid.: lrrt.: u.~ ;,. .<iccu /Jmi(/;os/10tu.: 
_.:l~tr(" ml.:llil•wid"'""• 5.5-7.0-7J-9.0 X •1.9-.5.8-6.8-7.7 /"II (Q - 1.01- 1.07-1.21-
1.-13; 11 - 140). iucompltttad Jttbcomplttt r.:tiwlata.!, cri$/is usque ad 0.8jllllalti.<omatrn:. 
mttelllll Sll/trlllliluris Ytti.~;.'IJ e<tllmlt mny/ol(/tit. &rsUfit1 •15-60 x 6 -10 prn, subcltNaltl ml 
cylimlrma, t~tm;pom. Pltur(»wltrtXy$tillia abumlwuia, 50· 128 x 5· 10 11m, <'lll<'fJ;.<'rllia, 
qUmlmla wl Sttbcltlvtl/11, inln-dmn mllrrotuttu vd 111<111 ili{11TmtU. Cl!t>ilomarrocJ$1Uiitl 
ab11mlimlilt, .W·75 x 3·7 f'lll· PiltiJ~<-ili) lmnpwlridl(}l/o•u?w, ul1111ac lumttullc.s 30·320 x 
27Jtm,pt~rincitlt'm$._<af(). 

"l)<rt' '1" 11 ,\ I I.A~D. Chiang Mai Prtl\'., Doi SuthC'p· Pui Nalional Park. $;lngo!'l;lha~ri 

LatX' to Huai Kol: Ma \'illagt', 011 soil or bC'I\,•ccn ltaf liner, ~- 1 ~<1./3.62" E. ~·1 .60: 

II•IS m ;u.l_ nJ.I -growth ror~\1 "'-'ilh Cml.nlfljiJiJ armat11. Crulmro[Uis sp., .'W-J1ima 

~jl .. l.itiJ(KOTf>IIS lt<>lJ$ttu1Jyll~ and other ln!es, 30 June 20tH , Huyeo T. b 20S (CMU 
(holot r JK'I.SFSUGf:.l\1). 

Etymology- pilu.rt• (Lal.): ha iry with dist inct long asc:~nding hairs. 

Pilt:us 70-200 mm diam., deep!)• infundibuliform with inflcxcd and wa.vy 
margin, dry, w lvety to silky, irregul arly rugose especially around disc and near 
margin, white,light orange (Si\1) to light yellow (1A1) on disc, pale yellow (3t\3) 
to light ycllo\'' {3A2-1) on margin, with brownish o range (SC5) spots. Lamdlne 
dc.:urrent, ~ubdi~l an t to d ose (11-5 lamellae/em) wit h 2-3 series oflamcllulae, 
~mctimcs fun:atc, 3-10 mm broad, pale yellow (2-3A2-1) to greyish pale 
yellow (3A81), light ornngish brown to brownish yellow (5C7) or brown (6Di) 
when bruised Stipe 14-60 x 11-30 mm, cylindrical to tapering downward~. 

eccent ric to central, dry, velvety, smooth to rugose, white to yellowish white 
(JA2-3), greyish light )'r:llow (1AB1) to brownish orange (SCS-6) or brownish 
yellow (5C1) when bruised, with yellowish brown (508) spots. Colllex/1 - 13 
mm thick at mid-radius in pileus, white to yellowish white ( IAJ -2) changing 
to pale ye llow (I A3) \\•hen dry, solid in sti pc, yellow (3AS-6) wi lh KOH 10%, 
light orange (SAil) to o range (SA6) with FeSO,; odour f!O\.,.cr-like or fragran t 
~wcCI"; taste mild in l luyen 'J: I.e 205, but very acrid in o ther collections. l.atex 
abundant, white, changi ng to ycllowi~h whit e (I A2) or pale )'Cllow {2A3) when 
dry, yellow (3A6) to deep yellow {4A8) with KOII 10%. Spore pri111 yellowish 
white (3A2) (obse n •cd in lluyen T. Le 22i). 
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Basidiosporvs 5.5-7.0-7.3-9.0 x 4.9-5.8-6.8-7.7 IJm , {Q "' 1.02- 1.07-1.21-
1.43; n "' 110), globose to ellipsoid; ornamentation amyloid, forming an 
incomplete to almost complete reticulum; ridges often with a slightly split 
aspect, < 0.8 !Jill high; plage mostly .:ent rally amyloid.lJasidia'IS- 60 x 6- 10 
!Jill , subdavate to cylindrkal, !\-!'pored, hyali ne sometimes with guttate 
contents; sterigmata 3-8 x 1.5-2 !Jill. Pleuromac.rocystidia abundant , 50- 128 
x 5-10 IJITI, emergent, .:ylindrical to subdavate. tapering upward-;, subfu.,;;oid­
a,;:utc, i'Ometimes mucronate or moniliform, hyaline, guttate, with granular and 
needle- like contents, thin-walled to slightly th ick-walled Pleurop.~eudocJ!$1iditt 

5- 10 J.Ull dium., cylindrical to slightly tortuous, narrower towards the apex, 
thin-walled. LmndUt edgl! mostly sterile, somdimes basidia present bu t mainly 
composed of cheilomacrocystidia and margina l .::ells; .:heilomacrocystidia 
abundant, 10- 75 x 3- 71J m, emergent, narrO\\'iydavatc to .:ylindric:.l l, narrower 
at apex, thin- to thi ck-walled, hyaline, sometimes guttate and gran ul:.1r; 
marginal .:ells \S-35 x 1\ - 6 !Jill , .:ylindrical, sometimes suhfusiform, hyaline, 
th in-wal led. llymetwJJitoral rmma with h)·phac, sphacrocytcs, and abundant 
la.::tifcrs. Pileipellis a lamprotrichodcrm to lamprotrichopalisade, 80-350 J.lm 
thick; terminal cells erect, 30- 320 x 2-7 IJm, cylindrical, 1-2 septate, thin to 
thick- walled; subpd lis •10- 120 1-1111 thi ck, composed of fi lamentous hyphae 
and sphaerocytes. Stipitipeltis a lumprotrichoderm; suprupcllis 25-60 !Jill th ick, 
with term ina l ce lls 35- 360 x 2.5- 7 J.liU, thick-walled, 1- 2 se ptate; subpdlis 
composed of thin-walled filamentous hyphae. Clamp connections ;~bscnt. 

Htlbilllt mtd distribution: Growi ng soli tary on soil and leaves in mid- to high­
elevation bro;~dkaf or mixed primary and secondary forests with Cti.SUmopsis, 
Lirhocarpus, and Pi1111S kesiytl; so far oni)' known from 'Jhaila.nd. 

MttkriaJ r.>o:<~rnitrc<l: Tli.'\li.AND. Chiaug Mai l'fO\'., I>oi Suthcp·l'ui .'l;uional t'ark, 
Sangasahaui Lane to ll llili Kok Ma 1iltagc, on soi l or bctwl'\!n I(';! flitter. after raininH, 
N. IHI'•Itf.62' E. ()980!'1.60: llol5 m a.s.l .. uld·growth forest v: ith Cflslfmop>iJ armtrfo, 

Cmta11opsis sp., &Mma sp .• Litlrorttrptd pol)"tadryru, and other trees, )() June 2004, 
Hu~·cn T. Lc 205 (CMU. SFSU, GE:-1'1) <Jtiang Mai l 'ro~" .. MaeT~ng Distr .. Mat: Sac 
l'iUagc, high1-:ay 1095. SS kn1 n1arkc-r, r-; J9'' 14.'321f E 9S"Js.29.a: 900 n1 a.sJ .. 2M July 
2004. 11u)'cn ' I: I.e 2Q.I (CMU.SfSU. GIL\IT) ibid .. 05 Octobcr 200.1. 1cg. F.dwud (; .-~nd. 

Hur.:-n T.l.c 227 (CMU, SFSU, GE~I) - Chiang Mai Prcr.o .. Mar Tacng Distr .. Tung }Coal•' 
l'i llugc::. tiln'SI tr.~il . N 19"0A.07' E%"38.90: 1300 m a.s.J .. ~..:omiMy forest wilh PimtJ 

ke!iytr. O.stmroJ•.<isclc .. 30 August 2003. Huycn •t: I.e S6(CMU.SI:SU. GI:NT) ibid., 16 
O<: ttlbcr200S. Icg. f:d1.,.ard Grand. lluyo•n T. IA' !.'IO(CMU. SFSU, GEl\ I) ChiungMai 
l'nw .. Mat" '1\u:nj{ l>is tr. , Tung )ww \'illagc. for~t tra il, N19"0i:W7' 1:98"38.90: 1<1 23 111 
a.s.l.. S«omlarr forest "'ith Pums kt'.liiy<•. CmlmtQj•~iJ rto.: .. 30 August200J, Hurrn T. Lr 
69 (CMU. SI•SU. GENT) ibid .• 16 Julr 2005, llu~"Cn ·1: lA: 3-19 (CMU. St:su. Gl: ~n. 

Discussion1lw taste is usually described as acrid in the field, except for l luyen T. 
Lc 205 {noted as mild).lt is possible that acridity is variable, but in the European 
L. veltcrciiS {Fr.: Fr.) Fr .. the context tastc:s mild while the latex is burning acrid, 
suggesting that a mild context is influenced by a possibly acrid latex. (An acrid 
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l : i)t.)A:Ll~trarrmpJ/oniS. 
a. 00\idioln~. h. OOsid inspores. c. N\idia, 
d.pk:uropkudOC~lLidiJ , O:. Jilat']Un>~l«lh . 

Scale ban - tomm(ba~;dionK'S)and IOJ!m. 
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J:ig.3 B:LUl'Wrllt$J"IosltS. 
£. t"h~ilon i.KnJC}'.~otklia. jt.Jik:urooi.JCR.ICY.)Iiclia, h . pi lei~l l i\, i. )lipi lif'l'lli .,_ 

Scalcb;u'$ - J011m. 
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lastc i~ often (crroncou~ly) inferred for I he context \\•hen .:onlcxl and !alex :arc 
no t tasted :-:cparatcly). 

'! he spores of L pilosm arc dist·in.:t ly smaller than in the European /,. vellereus 
(7.7-9. 1- 10.6- 12 x 6.3-7. / -8.2-9.6 !Jill, ll eilmann-Ciau~en ct al. 1998). 
Molecular dala confirm that t. pilosus rcprcscnls a scpanilc spcdcs (I.e ct al., 
unpubl) andsupporl this Thai species as distinct from similar American species. 
1l1e most similar species in North America is J.. subwllt!reus Peck, which also 
differs by !he larger spore size (7.5-9.5 x 6.5-8.5 !J ill; Hesler & Smith 1979). 
Macroscopically L. subl-"ellertms difrt~rs by the more dislant gills, tlw l <~tcx is 
unchanging with KOJ-1, the taste of the context is sharply acrid and the laste of 
the latex is mild or bitter( Nesler & Smith 1979). 
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Leucocoprinus flavus, 

an exotic lepiotoid taxon new to Europe 
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Dip11rt immto di Bif•logh1 V.og..-M ft', Um'v<"t'Silfl di Torim' 
Vial.- Mallioli 25, 10125 T11ri11, l111ly 
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Ahstr.acl l.t •Kti<IJ(Itiuus flu.v t<:>, t"ll'igin~ll y JCM:rii~..J fmrn l n,pieo~l A fric;~, i~ ~ jiOrll"" 

from F.uropc ((1( the fi r~ ! lime, hased on nor thern lla lia n rollcctioos (Turin, Pi«<mon l). 
'I he Nskl iomat.:a have betn collo:<:ted in an urb3n park under Cetfnl.! atkmtiro. A 
d~so:ription c( tl_. Europt;lll SJl«i llk'llS as .... -~ U as illustra tions and drawings of lh~ 
main micro·morphol~ical featu res arc pnll'idcd. ' I he fcatun.-s d is tinJ.:uiihing Lflawts 
from ~imibr SJk'citS ~ rt sumrn:uizo:<J ii i JJ ~ ~y IO til\' rtUow Europe·,m ~p("Ci~ in SO:.:t. 
lkmulntiisprcsentcd. 

Kc)' wotds-Asarknr.(tU". biodiWJ'$ity, BtiJi<fi.:lm)'('o>W. U •u;(}UStuk rd 

Introduction 

Th e genus l.eucocoprilms Pal. (TJm•idiomycoUt, Agariwmycetes, Ag<tricales, 
1\garic(t(.,"t'(te; Vi:r.zini 2004, llibbc lt 2006) belongs to the Leuro~tgariwsl 

LeiiCOCO/JfilluS dade (Vellinga 2001a) whi..:h encompasses lepiotoid fungi with 
spon•- wall dextrinoid, congophilous an d cyanophilous, with metachroma tic 
inner wa ll in Cresyl blue and perispore swd ling in acetic acid after am monia , 
clamp connc~tions absent, lamella trama trabecular, partial veil (annulus) 
present, spores smooth or minut ely roughened, with or \\•ithout germ-p ore, 
spore print generally,vhitc (rarely pink ish -cream lo brO\.,.n), and pileus covering 
extremely variable. Within this d ade, l.eucocoprimt.( as drcums.::ribed by Singer 
( 1986), Bon ( 1993) and Vellinga (200 1, 2003, 2004a) is morphologically well 
characterized by the following ..:ombination of characters: a basidiomc that is 
generally small-sized , fragile and thin -fl<.-shcd with a P(lmsoftz. to Bolbitius-likc 
habitus, a sukatc-stri atc pilca l margin , and heteromorphic basidia star ting 
short and squat that are a iW:l)'S sepa rated from each other and surrounded by 
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pscudoparaphysc.-s (sensu Singer & Gamundi 1963, called also brachybasidioles, 
pavement cells) aw.J usually inflated in the mature hymenium. 

Recent mole.:ularwork(Johnson & Vilgalys 1998,Johnson 1999, VcUinga 2001a) 
has indi.:atcd some ~upport for a monophyletic t euc:ocnprium placed within 
/, eucoogc~ricm Locq. ex Singer (Sericeomyce.( ll eincm. included); /,eucocoprimlJ 
and /,eucoagnriws together form a ~ound monophrletic group. On the cont rarr, 
l.eucmlg(lriws alone is not well supported , comes out paraphylctic. and seems 
to func tion as a taxonomic garbage bin for lcpio toid taxa that do not fit well into 
o ther, betler-ddincd, genera. Leucoagaricus species thus apparently represent a 
heterogc.>neou.s and art ificial sd of disparutc taxa no t ull phylogeneticaUy d osdy 
rt'lated. 

Leucocopriuus indudcs species with a solitary to gregarious growth habit, 
sometimes in d usters. All arc terrestrial saprobcs., coloni1.ing compost and rich 
soils or rarely fruiting on roucn wood, wood chips, or sa" ·dust. 'I he majority 
h:wc a tropical to subtropical distribution (Pegler !9i7, Singer 1986, Guzm:in & 
Gu1.m:in-Oavalos 1992), and they arc ab~ent from arctic and subalpine habitats 
(Peintner & llomk 1999, Vellinga 2004b): in cool-temperate areal' some species 
have been introduced in greenhouses (e.g.llennings 1889, Moller 1953, Smi th 
198 1, Babos 1985, Miglioz:ti ct aL 1989, Pidlich-Aigner& Hausknecht 2001) or 
si milar environments such as nu rseries, hotbeds, median strips, compost heaps 
and tlowerpots. ' I he spores appear to be resistant to steam stcrili7.ation of the 
soil. More records of tropical spe..:.ies growing outdoors in tempcmtc regions, 
may result due to the ongoing warming up of the globe (Lenton 2006, Gange 
ct a\. 200i}. 

In the Ncotropics, species of the l~ucoropriuusll.eucongMiws dade arc 
cultivated by alli ne ants ( the so called .. fungus-grow ing" or "leaf-..:ulling" ants 
in the HymenOfJit~ra . Formicid(le, Allim) in an advancl!d obligatory mutualism 
(Mudler 2002, Mueller et al 200 1, 2005) in which basidiomc formation is 
suppressed. '!he belief has long been that these .:ultivarsa rc d onaUy propagated, 
but ..:.r yptk sex wa.<; rc.:entl)' demonstrated {l\-l ikheycv ct al. 2006). 

During a mycological survey in the "Parco del Valent ino" in Turi n (l'iedmont, 
western Italy), an area rich in allocht honous shrub and t ree species, a remarkable 
species of l,eucocoprimts was collected under Cedms alhmlictt (End I.) G. Manclli 
ex CarriCre. It is well-characteri1.ed by a brightlemon-)•ellow pileus with rusty 
hues at centre and long ellipsoid spori.>s without germ-pore. Thorough studies 
o f the materia l have led to the identifica tion of the taxon as L.jltwus. Below we 
present an extensive des..:.ription and photograph of the Italian collect ions of 
this rarely illustrated spcdcs, new to the European mycobiota. 
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Materials and methods 

iVIacro :;oco pic characters were examined from fre:;oh material. Colour references 
fo llow SCguy (1936) , indicated as Se in front of a colour code. Nlicroscopical 

studies arc based on dried material u." ing a Leica OM 4500 B compound 
microscope with magnifications up to 1000 x. The microscopic analyses were 
carril!d out on free hand se~..·tions and observed on mo unts in the following 
reagents: Congo Red in lO% ammonia, 3% KOH, ammon ia and acetic acid, 
Cresyl Blue in wat..:r, and Melza's reagent . Microscopic struc tur..:s wer..: drawn 
with a ca nler.:aludda mounted o n the compound m icrolil:ope. j\-leasurements of 
the basidiosporcs do not include the apiculus. ' I he following abbreviations have 
been used: [X,\', Z l indicates that mea.'i.urcmcnts were made on X spores, in\' 
:Umples from Z collections; Q = the quotient of length and width oft he spores 

in side view; Qm = average quotient; I.= number o f entire lamellae: I= number 
of lamellulae between each pair of ent ire lamellae. All exam ined material has 
been deposited and preserved in the Mycologia section of the l lerbarium of 
the Plant Biology .Di!partment, University of Turin, Ita ly (TO). Herbarium 
abbreviations refer to Holmgren & Holmgren ( 1998) . 

Taxonomy 

Le1tcocoprit1us Jltwus (Jkdi) l lcincm .. 
13ull. lard. Bot. nat. Bclg.. 47( 112): 8'1, 1977. 

l~piotaJ"Uzva Jk-di , 11ull. Soc. M>'· bol. . lk-lg..6-4: 21S. t932. 
(Hgs.l-4) 

SF.J .Ecn~O DESCRIPTIONS 1\ ' 0 FIGL!Rf:S: ll tinemann. in Flo~ illu$tde des 
ch<~tnjlignom d'Mriqu..- c~mr.r.k S: 93·99, fig. SS. 19n: Smith & Wd>er. in C>.Hrtr. Urri'~ 

Mich. lltrb.J S: ~-30S, pl.l , ti g:.l. l 982. 

SEU.CTED ICO~OGRAJII IY: l lt int'n101nn , in Flo~ illusrritdt'&,banlpigootiSd"Afriqut' 
Ccntro~tcS: pl.l S. Iig.5,\9n. 

MM:ROMO it l' ttOt.o<;tcAt FF.ATUR~:s (Fig. I). Ptt.F.US 31 firs! ..:onico-carnpanulatc, 
then ..:o rwex to plano- ..:onvex and applanate, 8-25 mm in diam., wit h low obtuse 
umbo; surface dq•.lincly granulosc-p ruinosc at cent re, no t squamulosc, bright 
yellow (Se 24 1-242) to lemon -yellow (Se 27 1-273) when young, gradually rusty­
hrown (Se 246-248) at centre when old; ma rgin e\•en, slightly plicate-striate (up 
to 1/3 of radius) wh,·n Uried LAMEI.I.AF. crowded, L = 10-55, I= 0-1(2), free 

and remote from st ipc, subcollariatc, scgmentiform to slighily ventricose, up 
to 2.5 mm wide, \,·hiti:sh to pale-yellow, with con..:otorous, minutely fimbriate 

to ero dcd-fl occulose edge. ANNULUS (pontial veil) as.:ending. mid\''a)• on stipc, 
membranous, persistenl, beco ming movable, '''hilish, with a )'ellowish rim. 
STil't: cylindri..:a l, 30-(,() x 2-3 mm, slightly hroadening dowmo;ards, hollow, 

smooth, pate lemon-yellow, white in ba.,.al part. CoNTEXT both in pileu.o; and 
stipc very thin , fragi le, soft, wh itish, with rusty hues below the cent re of the 
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(!i~. 1: Ur~c«oprirms flrrvr~s: dried basidiorn~ (from TO l-11:~2g). 

pileus. SMELL strong, fruity. TASTE mild, with a bitter aftertaste. SPORE PRINT 
whiti sh. 

NII C:IlOMOIU'IIOI.O(;I<:A I. FIOII"I' UIH:s ( ~igs. 2· 1). SI'O ia :s [90,6,3) (6.6) 7.2-9.0 

( 10.5) x (3.3) 3.7-5.0 (5.6) JJ.m,on average 8.0 x 4.3 f.i !TI, Q = 1.6-2.0, Qm = 1.87, 
narrowly ellipsoid-subamygdaliform in si dc-\icw, ob long-ellipsoid in fronta l 
view, smooth , hyaline, mostly bi~;uttu l ult', without ~;cnn - poro:, thin-walled, 
dextrinoid , congophilous, sliJ;!tti}' cyanophilous, and metachromatic (with 
pink-red inner wall in Cresyl blue and perisporc swd Jing in ammonia and act'lic 
acid) (Fig. 2a). BASIDIA 1-sporcd, 13-21 x 8- 11 !Jill (l:igs. 2b -c, 3b), surrounded 
hy •1-6 pscudo pamphy:o:cs, (12) 13- 15 x 8- 10 1-1m (figs. 2c,3c). CH HII.O<;\'STI I>IA 

not abundant, 2tl -t12 (tiS) x 8- 13 (15) IJffi, extreme!)• variable in shape, mostly 
clavate to suhcyli ndrical or sublage nifo rm, rarely utri form, rounded in apica l 
part, :o:ome timcs slightly capitate, occasi onall)' twisted at base, thin-walled. 
colourless, sometim(.'S apicall y encrusted with fine crystals and s.ubtcndcd by 
an oleiferou:; hypha (Fig 3a). PLEUROC\'STIDII\ ab:;enL PILRIPELLIS wi thout 
globose elements (sphaerocytes), consisting of appressed , radially arra nged, 
elongate, easily-collapsing, 5- 10 ( 12) f.llll wide element:;, cylindrical, sausage­
shaped, inllated to irregular or puzzle-shaped, sometimes branched, not 
disarticu lating, with repent to erect, cylind rical to d a\•atc or fusoid cystidia­
like terminal ce ll s, and yellowish, thick, pre\•alently intracellular pigment (Hg. 



U·r.roropriwiJ JL,.,ru in l!uropt ... 297 

b 

rw' 
Fig. 2: /.cummpriml..<}lnv•u. Micm5copk char.lo;:lc-r.s. 

a. Spores. b. ~~~idia • .:. Vstudop;~r .. phr~ and basidia (:.til from TO II E28). 
Sca~Nu - IOfilll. 

4a). Abundant extracellular yellow·rusty to brownish ..-oncrctions, 80-120 x 
35·70 !Jill . which, b)' squeezing, break down into long raphid.s (needle-shaped 
crystals). OLI!IFERous IIYPIIAE abundant , present bo th in lamella· and in 
pilc:itrama bdow pi ldpellis, 3-8 f.illl wide:, with strongly refracli\'C:, more or 
less yellowish and very homoge neous conte nt ( thrombople ra, thromboplcrous 
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c I WJ 
Hg. 3: Ltii(Oo:Of•rillm jltw11$. Mkro.Kopic .:h~nct.:rs. 

a. Chcilocystidia. b. Rasidia, c. PSI.'udoparaph}'S('j (all from TO II E2li). 
!kaltb.:l.n: • IOIUU. 

h)•phac ~en~u CICmen~j:On 1993, 20tl4), irregular in outline, meandering, with 
occasional septa (fig. -1b); ~omctimcs they subtcnd cystidia-likc clements with 
)'ellowish parietal pigment. Ptt,E ITHAM •\ composed of colourless cylindri~..-al 

clements, 12-16 !Jm wide (Pig. 4c). STti'JTI I' I:! t. u s a cutis of not-coloured ovoid-
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Hg.'i: UrmJroprimu j/t1vr1J. Mkro)UJI'k ;:har...:ltr~. 
a. l'ilei]X'llis. b. O leiferous h~' Jlhae. c.. l'ileilnma (aU from TO li E2S). 

Scc.k: ban; ~ !Opm. 

cylindrical dements. 8· 18 ~m wide. ANNULUS mude up of .:-ylindrical clc•nents, 
3·7 ~m wide, with slightly gdatinit..crJ \VU JI S.. C LAMP CONNECT IONS abSt' lll. 

lkou><iY basidiomcs solit ary to gregarious, not in clustcn:., saprolrophic and 
terrestrial , in an urban park. under Cedrus MltmliLa. 
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Mat~rial cx.amincd: 20/06/1990. Giardino Roccioso. !Jo~rw del \'alent inn (Turin, lt.ulr ). 
l~g. o:t JI.'L A. Viu.iui, TO HE2~: 20/0611991. Gi:mlino Roccic»o. l';arco dt-1 V~~.Jo:ntinu, 

leg. tl del. A. Vinini , TO II E4 1 ~nd IS/06/199:1. (;i;lrdino Roccioso, l1;11·co dcl V:Mntinu, 

l~g. ~~ Jo:L A. Viz~ini , TO HE7J. 

Discussion 
'lhc genus l .ellL().:Oprilllt.( accommodalcs ca. 70 species (Vcllinga 2007), 

and addilional, as-yet undesc ribed taxa arc continuously being discovered 
(Gimcncs 2007). The traditional splilting of the genu." in four sections based on 
spore and stipc covcringchara.ctcrs (l lcincmann 1977b) is still provisional, and 
c:xtcnsivc taxon sampling and mol~cular suppor ting data art' ncc:dcd. l lowcver, 
following the traditional taxonomic outline, I.. jhwus fits wdl in sect. Dt•uud(l /i 
Herink (Herink 1959), which contains species wil h thin-walled non-cit riform 
spores 13cking a germ-pore (Heinemann i977b; Singer !986; Candusso & 
l.anzoni \990; Bon \993; Miglioz;l'j !995, !996, 1997). Wilhin th is sect ion 
l .. fltlvlfS b: dearly delim ited by a unique combination of characters: pileus with 
vivid, deep yellO\\' tinges (persistent, not vanishing in dried specimens), with 
marginal zone striate on ly when old, pilcipellis without sphacroq•tes, oblong 
spores wit h Q = 1.6-2.0 and ba.•ddiomes growing wild in woodlands also in 
tcm pcr-.1te regions. 

TI1is is a r-.1 rely illustr-oJtcd species; th.: Italian specimens represen t the fi rs t 
report of L. jlal'ltS from Europe. 'I ht' species was origina lly described by Bedi 
( 1932, 1936) as Upioftrj1f11·a from tropical (equatorial) Afri.;a, Congo (now 
Dcmocro.uic. Republic of Congo). based on two collections by M. Goosscns­
l;on lana (dated 1928 and 1929) at Binga in woodland s.oi l. Later llcincrnann 
(1977b) recombined the spcdcs in 1-ew.:oc:oprilluS (197ia), providing an 
extended descript ion and a colour illu.o;lration based on additional specimens 
by :0.·1. Goossens- Fontana collected in a coffee plantation in 1951. lh jlavus is 
also known from Kyoto, Japan (llongo 1959, Imazcki & llongo 1965). under 
trees and from Indiana, North America (Smith & Wcbc:r 1982), under mixed 
hardwoods. 

Our spedmcnsagree fair ly well with the descriptions and illustrations cited 
above - especially in Heinemann ( 1977h) and Smith&: \.Vcber ( 1982) - ex..::ept 
for orga.nolcptk features and spores dimension range (Table I). We believe that 
these dis.::rcpandcs arc not signilicanl enough lo suggcs1 the presence of more 
species than had hitherto been notkcd (a so-call ed species complex), and, in 
our opinion, I hey may mi rror both the intraspecific variability and subjectivity 
of the characters considered The variance in citc:d spore widths may result 
from the differe nt met hods of measuring spores used b)' the authors. 

'fhc yellow-brown intcrhyphal concretions observed in the pileipdlis by 
Heinemann ( 1977b) and us arc probably generated by autolysis of the hyphae 
and .;onscquent condensation of their pigments. 
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'IAHu; 1: Morphological char.tcter~ of col lections att ributed to l..jlavfl$ hy d iffc:rcnl 

m}'colog.ists. 

""" l loscoCI9S9), HUSE.\1,'\SS S :w iT IIt: o .. 
CU AII. A<.:TI!Il.$ (1932, I M A?.ma~~c 

Ct9nb) 
\ \'lliUl 

1936) Hos oo (I U .;) ( 1982) 

SMI!U. "' not l'<'port~ noii'<'J!Ort~ 
~nC"tntlllg. 

n:ported fruity 

mild /,.Lbii!C"r 

T•= VC'I')' bi lter not,heckC"d 1-erybiner mild after long 
chc.,•ing 

-l -5 x 2 
{6.6)7-l-9{10.5) 

Sroa» (1932) 6-7{8.5) 5.8-7.8x (6)7.5-h 
f11m) 5·6xJ-J.S x J-3.7 (J.!).M""'.O .3.$-S.J 

x {J.J)J.7-!> 

{1936) 
(5.6) 

Ol.ti!IIU.OV$ pre$!:'!U 
not report«! not n:ported notn:pon cd abundant 

(1936) 

'['\UL I! 2: Oiscriminaling f.:atures betwet"n L. flmms and 1.. allrt>oflocco.'IIS 

I'II.I\U$ ~UI:.rA<:n 

HAJII1'AT 

l'n.l!u•I!U.II 

1- FI.AV!;$ 

iintl)•llhrHiose-gMinuloJc,dl')' 

not be:omln&ttriattunt ii M~idion\t 
atk-... t p~rtiaUydntJ 

unxutiJ-XC"rotrkhudc:rm o! 

J.U-5.0 !-'mwidt,Q -1.6-Ul 

prtJtntandabundut 

l..AtiiiUiOfi.OCCOSVS 

(Hennings l~:i9, Bon l'i93, 
Mohr l994) 

m.ooth, ,.;thgoldtnilock~ 
.IUbl'iSdd 

... ~ll stria!C'from t ht bt-ginning 

fibrillo~. odydinr~~ring 

In gr«nhu u'l('~ 

l.sohrmc:nl.knn . oldav~tt to 
5ubt'apiu.tetk-rr:tnt~ 

2.S-3.S ~m.,.'idt, Q- >2.D 

notdc'"ibcd.~portcJ 

Leu.:ocoprimts nureojlc><:cosus ( l·lenn.) M.M. Moser is regarded as the 
closest taxon among the yellow to sulphur-yellow species in section Deuudari. 
ll cnnings (1889, 1898) fi rst reported it from under palm and banana trees in 
a green house of the Berlin Uotanicu.l Garden, Germany. ' I he distinguishing 
characters arc summari'I.Cd in Table 2 above. 

I .. aureoflocco-,;us sensu Rick (1937) from South America could correspond 
to L. d trim:llus (fide Raithelhi.iber 1987). 

1.. straminr!llus (Bag!.) Narducd & Caroti (= L. dr!nud(ltrts (Raben h.) Si nger) 
is widespread all over Europe (probably of tropi\:al origin) in greenhouses, 
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botanical gardens, plant pots, hotbeds but r.~ rely recorded Crom the wi ld. 
L. s/ramiutdlus is characterized by a pale lemon-yellow to cream pi leus (whitish 
in var. allniS (Joss.) Mig!. & Rava), abundant sphaerocytcs in the pileipellis, 
and broad ly dlipsoid to subglobosc spores (5.0-8.5 x 1.0-7.0 !Jill, Q = 1.1 - 1.6; 
Hcrink 1959, Josscrand 1971, Hci ncm:mn 1977b, Wa~.:;c r 1979, 1980; Smit h 
1981, Lanzon i 1986, M iglio7.Zi ct al. 1989, Candusso & La n7..on i 1990, R6dcl 1990, 
Knudsen 1992, :O.·Iohr 1992, Bon 1993, Wasser 1993, Kcldcrman 1991, Miglim.zi 
& Rava 1999, Rocabruna & Tabares 200 1, Pidlk h-Aigncr & Tlauskncch t 2001 , 
Ve\linga 2001). 

L mediojla"m (Boud.) Bon, a rare spcci1.·s round in Europe in pots and 
gn:enhouscs, has a whitish pi leus with ye llowish t ing~s lo"-a li zcd only at disc 
centre (completely white in \'3r. uiwus Mig!. & Ra\'3), ellipsoid to subglobose 
spores (5.5-6.5 (7) x 3.5-1.2 ~m; Bon 1976, Heinemann 1977, Babos 1985, 
Lanwni 1986, ~·l igliozzi ct al. 1989, Migli01.zi & Ra\'3 1999) and, 3." highl ighted 
by Uon (1976) and Migliozzi et al. (1989), by rare sphaero.:ytes in the 
pilcipcllis. 

/.. lauzouii Bon et al. described rrom a greenhouse in Rome, Italy (Uon ct 
al. 1989), ditTcrs in having basidiornes that exude small yellow-amber d roplets 
when rresh, lack an annulus, ilnd haw a whit ish-yellow pileus wil h or.mge­
brown hues at \:entre, a .st ipe dotted wit h brown granules und usua lly with 
rhjzomorphs at base, spores 5.0-6.5 x 3.5-1.5 !Jill, a pilei pell is wi th sphaero.:ytes, 
and clearly differe nti ated pilco- and \.':aulocyst idia wit h brown intracellular 
pigment (Miglio1.1.i et al. 1989, Candusso & l..an1.oni 1990, Bon 1993). 

Among the remaining extra-Europe3n spcdcs \.': haracterizcd by yellowish 
tingc.sand sporcswithoul agcrm- porc, l,.jltwesceus (Morgan) II. V. Sm .. repor ted 
Cram North 1\ mcrica in greenhouses, has a pale-yellow gree nish pileu..:; with a 
contrasting brown d isc, broadly ell ipsoid to subglobo.se spores less th3n 7 !J.m 
long. and a piltipdlis madt' up or swoll en and thin-walled davah:-pyriCorm to 
globose dements, 10-50 !Jill wide (Smith 1981, Smi th & \Veber 1982). 

Lcma>copriuus sp., an apparcnlly undesc-ribed new species reportedly re lated 
to L. flavus (G imen~ 2007) from Parquc Estadual das f ontes do Jpiranga, S:i.o 
Paulo, Bra7il, with broadly el lipsoid spores (6.5-7.5 x 4.0-6.5 !Jill, Q = 1.33) 
and abundant sphacrocytes, is, in our opinion, much d ose r, iC not identical, to 
L strmnillr!llm . 

1.. citriucllus (Speg.) Rail hcl h. , judging rrorn the o riginal diagnosis 
(Spegazzini 1898) and a subsequent description by Raithelh uber (1987), is 
hardly distinguishable Cra m L. stmmiudlu.~. as previously already indicated by 
Moller (1953). 

Furthcrmon:, thcstriatc pileus margin and !he presence oC pseudoparaphyses 
distingui sh L. jla\111$ from the delicate and rragi lc yellow- coloured species 
placed in l.ellcoagaricm(e.g. L.w/plm rellu.((Pegler) B. I~ Akcrs, f,. ,,iridifhwoides 
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Il l ~ Aker.;. & Angel$, L. mediDjlm'Oides Bon, 1.. deceptivll.( (Grilli) Con~igl io & 
Contu; Pegler 1983, Grilli 1989, A ken• cl al. 2000, Bon 1993, Con:-:iglio & Contu 
2004) with wh ich it could be confw;cd. 

In conclusion, we propose the following simplified idcnlifi.:ation key: 

Key to the yellow-<oloured Leucocoprinus spe<iesof se<t. Denuda ri 

found in Europe 

I. Pileus subvisc:id. covered with go lden gr.tnulc!S, pilcipdl i ~ a hymeni,krm, 

spores cylind rical, Q > 2 .. ... .. . .. . . .. . ... . . .. ..... .... . lH a ureojloccosus 

I. Pileus dry. pilei j>ellis no t a h>·meni<lerm . Q < 2 

2. Fresh basidiomes exuding rellow-amber droplets, annulus absent. 
slipc dotted with rcllow-brown grJnulcs. 
brown-pigmented pileo- \lnd caulocrstidia pr~nt .. . . . .. . C..lam:ouii 

2. Fresh basidiomes not e:tuding droplets. annulus present. 
~ipe not dotted, pileo- and c-Julocystidia absent 

) . Pilcusstriate only at maturity. spores oblong Q 1.6-2.0 .. . .. .. ... L jlm·us 

). Pileus striate from the very beginning. spores ellipsoid, Q < 1.6 

<1. Pileus completely rellowish. 
with abundant sphaerocytes .. ... .. ..... . ...... .. . L. stramirJcllus 

•1. Pi leu!' yellowish at .:entre only. whit i ~h tnwartls margin. 
with \'Cry few sphacroq-tc~ . . 1.. m~diojlavus 
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Absl r:KI nw ~po!cies of lichen i ~t'tl and OO<' non lich~n izo:>d iungi- Art:JO,in 
/'"''' '"""· L«tmit• uli>'t•ufln, i.«ifl<'ll ><l fCUJ;.Y•"'itk>, Mir'ictuitlirtl I<' IK<Jf•lm<'l•, l'ulyUtulin 
dcrmrotnde.J and Rim:xfiiiD CA!IIII,..,,n.:JI:1fio- art~"' to Turkty. 1\. pu11ad/Jt, L alioucd/.a, 
L. ~r•"Oi;YIIoid<'S. ;~ nd 1'. d .. rnullQI'f..s <I l l' ;~ho n;,·~o• 10 .•hi a. For ~:.ch. ii .Shorl tkscriplion 
i s p~ntcd . 

Krywords- .1\U'omyro.!hUI, Bursa. lidl<'O$, Mardin, Osmaniyt 

Studies of lichens in Turkey arc not as ex tensive as in ot her count ric:::. ' lhcrcforc 
lhc lichen bio ta of Turkey is still poorly known despite the scvcr.al studie::: thal 
have been carried o ut in lhc last six years. (Asian ct al. 2002a,h, John & BrclL~ 
2004, Yaz1C1 2006, Yazac1 & Asian 2005, 2006a,b, Yazl('l & Aptroot 2007, YaZICI 
l'l al. 2004, 2005). 

In prc\•ious studies some sped~ are nolcd from Osmaniyc and 
MustafaKemalpata, Uursa (Nimis & John 1998, Yazu:.a & Asian 2006a). However 
many regions in these prm•inces remai n unexplored 'I he present paper gives 
further in formatio n to our knowledge of the lichen !lora of Turkey. 

' I he present report is b::t$.ed on collections from three different provinces. 
Osman iye, ,\olardin, llursa between 2<1 August 2003 and II i=ebruary 2007. 
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After drying at room temperature. the lichen samples were identified u.-.ing a 
stereo and light-micros.:opc. Secondary metabolites were identified h>• u."ual 
spot tests (Mayrhofer 1988, Podt 1974, Podt & VCzda 1981. Purvis el al. 1992, 
Rambold 1989, Wirth 1995). Vouchers arc stored in the lu.•rbarium of the 
Uiology Department, Facu lty of Sciences anJ Arts, Giresun Un iversity. 

Results 

Artlronia pmrctdla Nrl. 

'lhallus absent, lichcnicolous, parasiti.: on thalli of Diplotomma sp. next 
to Aspicilia COIItorta subsp. lroffmmmimw. Apothecia 0. 1- 0/l mm diam., 
inhabiting thallus, crO\.,dcd in 5.5 mm diam circular sh3ped, black, rounded 
when young, slightly oblong-irregular ellipsoid, smooth at fin::t, later slightly 
convex, apothedal sections K-; epithccium dark reddish-brown, K+ dull or ± 
dark olive-green: hymenium c. 35-50 J.Ulllall, colourless, I+ blue; hypothecium 
35-651-Ull ta U, dark reddish- brown, K + duiJ or olive- green. Paraphysoids 
1.3-3(-3.5) )Jill wide; opices to 4(-5) f-llll wide, th icke ned and with pigment. 
Ascospor~ 12(-13)- 17(-18) x 5- 5.5(-6) IJIU, !- septate, ovoid to oblong­
ellipsoid, colourless at first but soon brO\\'n and warted. 

Artlrorritl pn11ctellfl is a parasitic, suboceanic and cool- temperate spcdcs, 
usually growing usuall}' on fJiplorommil a/1)()(/frum on rocky sca:;horc cli!f..; 
with :;and.;tone rock. 

Known throughout Europe (Austria, Belgium, England, Franc:t=, Germany, 
Ireland, Luxe mbourg, Scotland, Sweden) and from Costa Rica. New to Asia. 

Mardin: Midyad: .o\cult \•illag~'. cen~ttrr. :o•so· K. 41~10' E. parasitic on o ;,,t.,,ummil 
sp. (young. not lk:\"ck,pc:·d and dose to A'f>icilin rrmiMta sub~p. l~t1(mnnnim111) on 
cakarrous rod:, ,tOO m, I I February200i, Yazid 2011. 

Ecology of the survey area- The cemetery and ~urroundings arc more or less 
Oat. Some fields arc rough and the mountains arc not very high. There arc also 
streams and riwrs. 1he well-lit site, which is occasionally t'Xposcd to strong 
winds in winlt!r, is barren and poor in rcspc~t to tht= forest. It has poor tree 
communities with Pop11lus, l))•ms anti Pimts art= occasionally prt=st=nl in some 
fields. 'Jhc area is charac:tcriz.ed by ,\<lcditcrranean and terrestrial climate wit h 
hot, dry summers and wet, cold winter.:. Rainfall <n>cragcs 668 mm per year, 
wil h the high csl precipitation occurring in March ( 115.8 mm) . Temperature 
averages range from a low of · 2.6 "C in February to a high of 42.5 "C in July. 

Lcccwia oli1•acella (N)'I.) Zah lhr. 

"I hal Ius of 1.2 em diam., irrcgul::ar, mostly composed by scat tered small scales or 
arcolcs (0.4-0.8 mm diam.); partially growing on VerructiTi(l sp., dirt)• white­
grey to rellow-brown. Apothccia to 0.3(-0.4)-0.7 mm d.iam., sessile, most!)' 
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single to .:rO\\'ded in 1- 3 groups; disc ci rcular, ellipsoid or broadly ell ipsoid, 
orange-red to dark brown, when moist becoming paler to cinnamon-brown, a 
dark-pigmented edge often pe~isL;; , flat to convex; thallim· exciplc lecanorin c, 
margin more or less irregular, sometimes parti;;~lly crenulah:, some part not 
developed, narrow, whitish, o r whitish - grey, with an algal- rich medulla and 
cortical zone of isudiametric cells; true exciplc narrow, upper part with Jark­
pigmented wa lls; hymenium 55- 65 ....-n wll. Epihymenium brown to orange; 
paraphyses mostly unbranched, the llpiccs slight ly swolle n ilnd pigmented. 
A.~cus iJrtcidia- type, 8- spores, Ascospores (I 0-} 11.5- IIJ x IJ .S-6 ~J.m. 1- .scptate, 
colourless, thin- walled. Tahllus K-, C-, KC-, P- . 

'Otis species grows on calcareolL~ and basic silk eo us rocks and 1 .. olimcella is 
a widespread but rare species with a wide ahitudinal range. 

Known throughout Europe {1\ ust ri a, England, t-:rancc, Germany, Greece, Italy, 
Ireland, Norwa)'• Spain , Sweden) and from North Africa. New to Asia 

MarJiu: MiJ>;ad: AC1rh vitl~go:, ~llldo:ry. J7•50' 1-:, <II • \0' H. Oll .:;~lcan ... .us nx:k. •tOO on. 
ltl~ruary 2007, \'il tici 20 10. 

Ecology of the survey area- Sloe Arlhouia pu 11Clelln. 

Remarks-Leccmitl oliwl.:efln is similar to L. ltutcllimiae and L. sy/v~ITis but 
\"ith somewhat thkkcr, s.:aly- areolate thallus. '!he apotheda with a persistent 
thalline cxdple, \\'ith an algal- rich medulla, and dis.: sligthly conc:t\'C- flat to± 
convex help differentiate 1 .. olivacella (rom the o ther two taxa. 

U cidca sarcogy11oidcs KOrb. 

'I hallus mostly absent, but in some parts of rimose or verrucose to areolatc, 
dispersed grc)'ish- white areolcs; areolcs irregular to roundish, pale to irregularly 
convex, with rough to smooth or nitid surface, 0.2- 0.6(-0.i } mm. Apothecia 
(0.4- )0.5-1.2 mm diam., rounded to irregularly :-:haped, dispersed or often in 
groups (spreadin~;; out about 100- 150 em~} ; disc plane to slight!)' convex, black, 
dark- brown, mall to subnilid, occasional)• pruinosc; margin at ii rst distinct, 
later most ly vanishing, mall to subnitid black, sometimes pruinose, sessile, 
strongly constricted at the base; true exdplc persistent, lateral hymenium 
(35-)50- 80 ~m thick, inner zone red to pale brown pigmented, hymenia wit h 
lumina, o ften flexuosc, purple-black at outer edge, pale reddish within, K + 
purplish; cpithecium green- hlack or dark-olivegrecn, (6-)7- 15(- 16) !Jill tall; 
hymcnium (30-)35-45(-60) ~m tall. reddish or pale reddish to ' 'iolct, I + 
bluish-brown, K 1' reddish- purple in parts; hypothccium dark brown-black, 
(S0-}80-180(-300) ~m. Paraphyses, more or less branched. occasionally 
anastomosing; apici.'s oli vaceous, capitate. Asci 30- 40(-IJ S) x (8-}9- 11(-12)..-.m, 
Le;.·id!!a- typc. t\s..::osporcs9- 13(- IIJ) x (2.5- )3-3.5(-4) ..-.m, oblong to ellipsoid­
oblong. 'thallus K- , C- . KC- , P- . 
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L~ddea SHrcogy11oicles grows on non- .;;akareous, exposed mim:ro~l- rich rock 
stone:- and steeply inclined faces in lichen-poor communities:. 

Known throughout Europe {Channel Is., Cngland, Italy, Norwa)'• Porluga l, 
Sweden), North Africa, South Afri~a. New :.Ccahmd, South Amcric.J, and 
Australasia. New to Asia. 

O~maniyr: Ccntt'r: 7.-orkun hiKh ploltnu, Yunciihdii7.U dist rict o n gr.mit ro;:k (~tmre) . 

thc('(lg<>of romt. 1700 m, )7•Q l '<M~N . )~ 17' I O~E.. 20 August 2006. Yazki 2002. 

Ecology of the sur,·cy area- The climate is typic.Jlly mediterranean with high 
level s o f humidity. ' I he ::oummers arc hot and dry wh ile I he win lcrs arc snowy, 
rainy, and windy. ' I he dense, deeply shaded fores t contains Pimt.~, Ct1rpimts a1ld 
Picea orienta/is. Some streams How near the sland. 

Rcmarks-Lecidea :-arcogy11oicles is similar to the 1 .. tmriw laUi group, but its 
purple-black cxciplc, and slightly rcddi sh-violcl hymcnium and SM cogylle­
likc apotheda differ from I he red- black cxciplc, greenish h)'meniu m, and less 
abruptly lruncatcd ascosporct<: found in J ... • mriculata. Addilionall}' J.t?cid~a­

type asci hel p separute L. sarcogy11oides from Ad~loleci11 pilati, .::haracterizcd by 
Baciclia- typc asci. Lt!cidea WJ1cm~is and L. tmgorwn differ from L. sarcogyuoides 
mainly in an areolated and nitid brownish thallus. 

Miriqttidica leucopl1aea (FI<i rkc ex Rabcnh.) Hertel & Ram bold 

'lhallus arcolate, up to >1 5-55 mm diam., 1.8(-2) mm thick; arcob 0. 1- 1 mm 
diam., rather shiny, roundish or angular- roundis h, mosl ly cont iguous, flat 
to convex, corkx c. 10- 15 !Jill thick or verrucose anU contortc:d, rarely some 
minutdy lobate. pale grey, grey-white,mostly glossy; hypot hallus black bctwct·n 
tlw areolcs. Apotlu~cia 0.3- 1(-1.1) mm Jiam., roundish or mostly angula r­
roundish , crowded to dispe~cd, s<.-ssilc, adprt .. 'S!>ed o r constri ct at the base; disc 
most!)' plane o r convex and pruinose, dark brown-black orsubnitid , paler when 
wet; true cxciple thin, persistent, well developed. black, nitid, later cx.::luded, 
concolorou:; wit h thedi:;c, brm,.nish, the inner part somel·ime:; containing algae; 
cpithecium olive- brown, or oc.casionaly brown. Hypothecium pale, with cree l 
h)•phae, hym cnium (15-)55- 65(- 70) fllll tall, .:olourlcss,l ±blue, cpih)'mcnium 
dark olive- brown, paraphyses mosll)' branched and anastomosing. Asci c. 
(30-)35 x 12(-13) ).till, Ascospon.-s 8(-9)- 14(- 15) x 1-6.5(-7) !Jill . ~-tedulla 1-, 
thallus and medulla K-, C- , KC-P-; cxciplc C ±slightly pink. 

'I his lichen o.:curs in the holoarctk regio n. on the ba.'ie- rich bark of isolated 
trees such as P()pulm, JuglmJ.(, Fraxiuus, Sambu.:u.( and si liceous rocks in I he 
alpine 1.one a:; \\'ell as at lower altitudes. 

Known from The Uritish Isles, Germ~ny, Norway, Sweden, North America, and 
Australia. New to Turkey. 
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Burs,a: Musl a fa K,•malpa~: surroundings ofSuu~tu Waterfall. on silk.:ous rock. 6SO m., 
39'> SJ' N',l8• 19' F ... 2·1 t\ugu>t 2003, Yv. i~i 2005 , 

Ecology of the surver a rea - '!he vegetation o( this area is characterized 
by Quucus and Pim1s trel'S. '!he climate is typically continental and cool 
~'lcditcrr.mean: rainfall averages 668 mm per year and humidity is high (73 
%). Temperatures range from a low of -16 <>C in wint~:r to a high of 40 OC in 
summer. It is wry windy in wint~r. llu: well-lit stand, which lies - I 5 m from 
Suu~t u Wate rfall, has v~ry ste~p slopes. 

Remarks- Miriquidkll feucoplwea resembles I ' griseoatm. 1lw grey or gn.'}'­
whih:, often glossy, und rarely a few minutely lobate areoles help separate the 
two species. M.leucoplwea is a polymorphic species found on metal- rich rocks 
or {rarely) wooden fcn.:ing; more hygrophyt ic than M . grise()(ltm, it is most 
frequently found in :o;hcltered ;~reas such as on faces with a late snow- lie. M. 
leucopluuw diffcf')l. from M. demta, which has nit id brown arcolcs, subimmcn:cd 
apothecia 3nd a well- developed hypothallu.."' in as well as grey to creamy thallus, 
sessi le apothecia and poorly-developed hypothall us:. 

Polybla:>tia dermatodes A.Mnssal. 

llt\l llu:o; inunerst-J (endolithic}, c. O.S em Jiam., scurfy-cracked, th in, c. 0.2(-
0.3) mm thick, white or pale grey- white, d iffuse or cvanescl'nl, occasionally 
with a thi n, slightly black prothallus between areok:-;. Perithecia 0.2- 0.5(-0.6) 
rnm diam., immcr:;ed, c. 0.2 mm tall from thallus: surface, slight ly wh ite­
pruino:o;e, crowded but not confluent, lacking involucrellutn and forming pits:; 
apex plane, black; ostiole often ± deprcs::o:cd, but fina lly gaping; true exciplc 
J ark- brown to black above but paler below. 0. 1 mm thick. Periphy:o;cs 30-50 
1-1m long. t\ sci 8-s:pored, 130 x 40 1-1m; ascospores (25-)30-50(-52) x ( 12-) 13-
25 !Jill, submurifonn with 3-4 transverse and 1- 2 \ongituclina l s~pla, d lipsoid 
or longly eUipsoid or broadly- davute, colourlt:ss. Tallus and medulla K- , C-, 
KC- , P-

'lhis species grows: on shaded, old mortar of walls, inclined calcareous rocks, 
sunny hard li mestone, dolomite and chalk nodules. 

Known throughout Europe (Belgium, the .British Isles:, Dmmark, France, 
Germa ny, Ireland, J.uxembourg, the Netherlands, Norway, Romania, Slovenia) 
and Australia. New to Asia. 

Mar.tin: Midp;d: Acnll \'illage. umelery, on nlam.'OtiS rock. <100 m. 3-7"'50' :-1, 
'it • tO' I:, I I fd)ru:ary 2007. Y~1.idl006. 

Ecology of the survey area- See Arlhouia pu11ctella. 

Remarks-Polyblmtifl demwtodes is similar to P. verru('.OSfl bu t lacks an 
involu..:.rellum and has: immersed tha llus and pcritheda. Consistent!)• 
:;uhmuriform spores hclpdiffcrenl'iate I~ demwrode.( from 'llu!.lidiwn i11cmmtmn, 
\"'hkh has ellipsoid spores. 
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Rinodi1w castcm omcloclcs H. Mayrhoicr & J>odt 

Thallus definitely cpilitic, thick, grey-white, grey-brown to dark-bown, ± 
diffuse or areolate: areoles sm all, flat, some with apothecia. Apotheda to 0.5 
mm (.liam. , Si:ssil, superficial, lccanorinc; disc concave to flat, dark- brown to 
black; true cxciplc persistent and with thalloid puffy margin concoloruus with 
the thallus; cpihymenium dark- brown, 20- 10 ~m tall; paraphyses swollen, 6-8 
~Ill wide; hymen ium inspcrsed wit h oil droplets, 85- 11 5 ~n tall; hypothecium 
75(~80)- 1 05(~110) ~ m. Asci 8-~porcs, clavate, l.ecmmm-type; ascospores 15-
21 x (9-) 10- 13(- 11) ~m. with conspic uously pigmented dark cros~-hand along 
the septa, bi~dwffi i- typc. 'I hallus K-, C-. KC-, P- . 

Rinodina ca~umomelode.~ is an arctic-alpine to boreal-montane, perhaps 
circumpolar lidum, limc-lo"ing species, round on sort limestone, marl 
calcareous schists and man- made substrates in uplnnd areas. 

Known th roughout Europe (C1.ech Republi c, Macedonia, Jlol:md, Slovakia, 
Spai n, Swit1.erl:md), Central Asia, and North America. New to 'J'urkcy. 

Osmani~'l': Ccntl'r; l'..orkun h i~th ptow .. au, Gal\wh district, Tl.llild5id"'· on ttrani t rock 
(iotolk'), 1750 m, J7•0 t 'o2·. , 36" 17'0r E, 20 August 2006, Yazici 2008. 

Ecology of the sur\'ey area - s..~ tccidetl st~rcogynoid~. 

Remarks - Wnodi1w castmtom~lod~s is simi lar to R ~·aldg!!wl, which has 
ellipsoid spores that arc coMistcntly narrower and more oblique than those 
o r R Ctl.<Muomdode.~. Addit ionally, the spc.:ies is related to the widespread fl. 
M.<cl10ffii from which it differs c::pccia ll )• h)' the well- developed thallu." and 
addi tional morphological differences. 
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Phaeocol/ybia in weste rn North Ame rica 5: 
P. ochraceocana sp. nov. and the P. kauffmanii complex 

Lo ~~l. l':l L .. N O itvt:l. l. 

llltorw/l@puw-ti/ S.COt/1 
l'ucific Ntlrlhw~:3/ Myrulogy s~TViC.: 

6720 N \V Skyli11.- Houf<!vtml. Portfand OR 97339-1309, U.S. /\ . 

RONALD L. EXETER 

MaryS Pt!llk Raouru Art'tl, IJSIJI 8tlfCIW of l .mrtl M<llltlff<!'''ctlt 
/71 7 fabry Road Sl £. So1 fcm On 97306- J 710 U.S. A. 

AbSinl<'l - A nc••·pbarocol lybia i$ dt$Cribcd frorn Oregon and California ICIIIfX'ta!l.' 
conifC'TOUJ ro~infurcsl~ that share~ ~<~' ith P. lr.t~US<Jt<Drn!JinUI a triLrm inatc suprapcll i ~. a 

fe<~ lure UllU.\UJI iu t h ... g~: llll\. Plwtt>mllybitt « lmu:ttK<m rt Ji iT"r~ in it.~ (tr.mge lQ IOJW il )' 

colnration, mo~ ahundant pi leu~ .squanllllM. m nrt t'XII'nSi\~ SU!Irapdli.~ . a n~inpel li s 

l;u;:l;in}t in routti~<"IK..J ~o;cl -ent"ru\tL-.:.1 h~·phae. t"heiloo;y~tidi a th~t rJrdy J"'xiU<..~ li Jiical 
extensions and 1-Kk gd incru,tatioos, and much smaller basidiospow.s. Both Sp<"dt.s 
bc:long to th(: P. l;auJf~tumii CCmlJI\I;X, a nlOfphologic:a ll )' definOO group d'macteri1A"<i 

by robust statu~. \~rtica l-monopod i aJ pseudOI'hiue, stuffed stipes "''ith C".irtilagill()IJS 
rind~ surrounding firm r ith , bfnwn vcrmwlose limonifnrm ba~idio5pores, and thin­
,.,...dkd, da1·~tt' clwikx~tidia. A rel'i}l.-.:.1 1:\•r tu th<' compk:x irtc~.:~rpur~t~') the new and 
fou r morphologic.i lly similar spcci<"s. 

Kt')' I•'Or<b - ~rrrirnlr:s, Basidiotn)"',()(/1, Cortimlfillr~. « tomyron hiu. ~orthwcst 
Fo~t P I~n 

Introductio n 

l'ltacwcvflybht is a genus of brown-spored agarics usually easily n~cogni:tcd in 
the field by their deeply rooting .;artilaginous stipes and normally viscid .;onic· 
.;arnpanulatc pilei. Home to clo:\e to one-third of the ,,·orld':\ known spe.::ics, 
\\'CS!ern North America has proven an exceptionall y fert ile area for research 
into 1hc laxonomy and biology of the genus (Smith 1957, Smilh & Trappe 
1972, llomk 1977, Bandala 1994, Non•cl\ 1998ab). lhe firs! phacocollybias 
described from the rt-gion, all from !he Pacific Northw(.'st United States, were 
one 'naucoria' (rom Oregon (Mu rrill 191 7: now R mdit.Yttll j and two 'naucorias' 
from Washington stale [Smit h 1937; now P. 1ltkmullll and P. kauffmauiiJ, all 
described before t-lcim ( 1931) c:rccted the genus Plw.wwllybia. 
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Tahle I. t'lm~dt:ollybi11 spc< ic.~ in western North Ameri~-7a (elCduding Mexico) 

SuBOESUS SECTIOX O I STRJBUTIO!>" 

'P. ummimlii :-lon ..:-U 2000 FibuluJ1hurowllylriu Subullrmumu: BC. WA, 0 11., CA 
--~··-·----·-----~"----·"---·-·----·--·"-------

'P.nclmu:roo:mlllSfl. llO\'. Pila.v!alilybia Pluuucollybia OR. CA -----------·----------··--------·------··---

I! ,ifJfil>n ~on'l!U 2002 l'ltlu.Kullybili l'lmrocullybiu \\'A. OR. CA --···-.. HH--·--·-H----HHHH----·H--·-·-·-OH0-0-HH _____ HHH--
1! ru{ul~tbulimi ~on·o:U 200.1 l'lw«<oUybia V.-n·kolot-o'S OR. CA 

-PA~h~~~~~~=· Mtt4~u/~~~~=~:~~:···~~~~~~~~== 
-~~~~~:~~--·-~ l'lttku:oi.!!..~~~----:1!!'~~-:.-~-~:.?~:.:~-

•P.spadiuaA.l i.Sm 1957 l'lm4'«oJ/ybia \'t-rsi.:oJ.>rrs WA. OII..CA 

-~~I~f~~;t·--·-~-;,;:;;;;,::---·---~:;.:::-·-~;--------

-indutlc-d in P. blulfm.,nii.:ompkx. stn)U b!O),I;t)~d in lhh pubh.:~l it>n . 
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Smith (1957ah) and Smi th &Trnppe (1972) described thirteen more spedes 
from California. Oregon. and Wa..,hington (sec Table 1). Two decades later, 
Redhead & Norvell (1993) desc ribed a sev.:ntcen th speci~. I~ carmmwlle11.~i.~. 

from British Columbia (Ca nada). Recent morphologica l, m<Kroi:hemical, 
and mo lecular analyses suggest a high degree of endemism for J>lmevt'VIIybia, 
suppo rting 15 of the above named speo:ics as valiU (Norvclli 998ab, 2000, 2002, 
2001; Norvell & Redhead 2000). Norvell (1 998a, 2000) exduded /~ dcc.eptiva 
A. H. Sm. & Trappe as a species of Cortiuariw• subg. Tt!lmnouia, and Norve ll 
( 1998a) and Norvell & Redhead (2000) found I~ carmmmlum.(i.~ conspecifi.: 
with I~ oregouei/Sis. During the pa.-.t Sc\·en years, Norvell (2000, 2002, 2001) 
and Norvell & Redhead (2000) described nine additional phaeocollybias from 
British Columbia in western Canada and California, Oregon, and Washington 
in the Pacific Northwest United States (Table I). 

Plmcocollybia has .;omc to be regarded as an old-growth indicator for the 
region {Ammir.lti & al. 1993, 1991; NorveU 1992, 1995, !998ab; Norvell & al. 
\991; Norvell & Ex.l!ter 2001). The infrequency of their ..:ollcct ion prompted the 
U.S. g1wcrnmcnt to indudc th irtcl!n spl!cics. in its report on Northl!rn Sp()tted 
Owl habitat:; (FEMAT 1993). ' I he FEMAT report led to the Northwest Pores\ 
Plan and it~ survey and managemen t of 231 1istcd poten tially endomgcrcd and 
threatened fungi (NWFP: USDA-USDI 1994; Ca.o;tcll ano ct al. 1999, 2003). 
Of the 13 phaeocollybias currently listed by the Oregon Natura l lleritage 
lnfom1at ion Center (ONJ! IC 2007) as rare, threatcned, or endangered, fou r are 
listed as extremely rare or vulner.tble to extirpation in the state. 

Ln 1998, the USOI-BLM Sa lem District Off~..:e funded Norve ll and Exeter 
to research epigeo us-fruit ing cctomycorrhizal basid iomy..:cte species richness 
acros." three different Douglas-fir (/lsettdotsugll ml!uziesi•) age-classes in a 
mont ane UI.M reserve forest ncar Pcdec ( Polk County) . Oregon. Five rears 
later. the oldest (-150-ycar old) and most species- rich s tand had produced 158 
targeted ba~idiom)'Cctcs (Norvell & Exete r2004). The surprisingly large number 
of phaeocollybias (eleven in all) collected from the standS two SO x 1 mlranscc ts 
was particularly notewor thy. Six of the phaco.:ollybias were targeted 'survey & 
manage' species (i.e., P. allemudtl, P. fidlax, P. gregt1ria, P. kaulfmauii, P. piccae, 
P. spadiet!a). Also co llected were profuse dusters (induding the ho lotype) o f R 
tibiikmiffmanii and numerous I~ mmnimtii, R beuzokmtjfmtmii, and I~ rijj1ipes 
basidiomcs. 'I he dl!vcnth phaeo.:ollybia rnatchl!d a similar collectio n from 
California's jedcdiah Srnith State Park and is dcs..: r ibcd he low. 

Materials and methods 

Specimen collection and examination procedures folio"' those outlined in Norwlt 
(l998ab. 2000). Dcvdopmcntal tcrms (e.g. tibiiform divcrtiwh1, san:vdimilic tissues. 
pellicular veil, \'ertical-monopodial pscudorhizae) art' explained in Norvel l (1998ab). 
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Non-sta11dardizcd color 11amc:s in lower case :arc: followed by parc:nthc:sizc:d llidgway 
(19 12. in title.: ca$c.:) and brackcto:d Munsell (1976. alpha-numcric) color refe rences. 
Anoatomical meoasurements were \oaken from fresh ~pedmcns or tiS.SlK'S rehydrated 
in 6% aquc.:ous KO IIusing th c.: Spotlmight visualization software as."ociatc.:d with the 
Lcit1. DMRB microscope. Basidiospore dimension!' were determined from S[>Ores 
obtainc.:d from thc.: st ipe :1pcx; the median dimension is followc.:d by the ovcr&U r.mgc 
(in parenther.c!'). Micrographs were proccs~d to remove lens specks and other digita l 
artifacts in print preparo~tion; annotations only were added, and original microgro~phs 

reto~ined o n fi le. MAcrial stipe" refcrs to the portion of the sti t>e above the ground; "origin'" 
rcfc.:rs to the pscudorhizal origin in the substrate at th~: very b;~sc oft he basidiom<. 

Herbaria arc abbreviated according to Holmgren ct al. ( 1990). with "PNW- denoting 
the Pacific Northwest M>•colog}' Service herbarium. Starred (•) collections denote those 
determined by Nor\'Cll during her N\ VFP identificatio n duties. Separate collection dates 
are not listed for the six date-ba:;ed numbered Chronosequence Studr collections (e.g., 
a200 1018ol-22 - 18 October ::!000, old-growth transect lo'l, collectio n 22). Collector 
abbreviations include RLE (Exeter) and LLN (Norvell). 

Taxonomy 

Phaeocollybio luteosquamufosa and 'lut x' 
The Oregonian old growth tr.~nsec l and Californ ian Jedediah Smith 

State Park specimens noted above share many fea tures with P/l(lc!OC:ollybia 
lltl iXJSflllflmrtlosa: robust stature, fibri llose: pileus, trilaminate pilcipcllis, thin­
WOllled d 01vatc chcilocystidia, and spore shape and ornamentat ion. However, 
Norvell (2000) excluded the two collections from her new spe.:ics, referring 
them instead to ' lui x' based on dilferen.:cs in pilcus.:olor and basidiospore si1.c. 
Since then. eleven additional Oregon coll ections - eight from the same Polk 
Coun ty site and one each from Coos, Douglas and l.ane count ies- support 
recogni tion of' lut x' as a separ.ilc spcdes, described below. 

Plwcocollybia ocl•raceoca'w Norvell & F.xctersp. no\·. l'lates 1- 4 
M\'COfio\!\1( S l l 166 

Pilt>•S 14-55 mm lt1t11S, "•lrii<JS.IS, 17Qm'<'..\'/IJ <' 17oJWptJrmlllh.S, /r,.mid,.f,.s, lljii<WU•/oJIIS, 

<Kirmcro .-.:/ 11/mmli<~ j ulon•F. mro Jl!tlli.:la: lamd/tlt ocllmc<'ltc, j ul•'<J brmult"IU/1/Cf" 

5/NJ-i.; lliJ~ U~f '"' lit I 15 mm .::rtr»M •t-•>ru "f'ium, <65 mm ~upm Urmm d < /60 mm 

/oll;:aclllnp~ltdnrl•i::tlnllcmtala, U6f11nli$ wl \'t!lllrinu•t.S.Jub.<q~tnm111Mit$,fnn:fll.$. Vt!/':111$ 

ttpircm /,..11(1/hws v"l rimwmurntttJ.. ''"')"~ 5ub<tJII(('Ttt vmartm •d ~tlmu11CII~ SpCN(I(' 

7.2 R.lx .,,., 5.5flln,.cifriJOmld, \l':ft/U:I/J.l$flc CUin tO.>Irllg_/nbro lt.<qu.: mf0.5Jtln t'/ 

t!Wl'IIIJiintf<J"XCVIfriro g_/nbro; iWCIIfiS"/1111 STif'Mf't/l"tJt'/trtiCro C'ltm f' /i.:.lnt'/1/IJti iCTit$111111, 

m.-tiWpdlc g..-iarinlJH:I hynlirUI d J!tllpdlc tlllumtin cum pigmctrlo tliJfr•.<•l d iuttapatkta/i; 

JILATII t . P!r~UUWIIybill tXlutte<'(}('~IUI (RL£2007..033; WTU llOLOTTrE:, PNW ISOT\'P') basidiomcs 
are dia~.J t~· ~u.,.,·isci..J atljl r'eSS<:J fibrill ose lllwny pilei. oran~:e·crcam p.ilb pi'\XIudnp. rough 
brown lemon-.shap•.·•J basidiospore.s. robust ochra.::oous aocl orange C'olrtilaginous .stipts slUffed 
with solid pith, and narrm.; tovcrtical·monopodial pscudorhi7~$. Scale in miltimct<'rs. 
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du:i/()(.y.<tidin abrmdn11.<. /(JU<i rrmicatm:, (lim cyli11drocc~ nd 1.5 Jim /me vcl clavifrmnin 
1·d 111/KtOIWQ 1..-l S14IK1tpitu ltf ad 8.91''" lut11 \'trill$ Uf>iC<!m, 11)-nlitla. l% u lu<! d<!$14111 in 
to!Xtuti$nmuilm_<.lt.dtcrmmirrsi/visrol/!fomn"'t. 

El)'lllOiogr: I rom the l.atin odmu<!O ' ·ama for the a mcx:cnt ~hcen that J c•-elops 11s 
tht dt)'ing <Khr.i.:wu~ top pilt u) J;;y~:r lifts slightl r Ul) from the lo••~r thsud. 

Hulvtype: USA, OREGON. I'Qik (A). BLM lt~n·e r\)H'>L, l'cdlte dUVI~I:\jUC IKe uiJ 
growth l t<~ u:s«t. uudcr nugu l•derQj•l•yilu and /'$~ulutsub'<l m<!t~:idii ou II <X:toiJ<or 
2007 by R.L I:.XNcr (WTU: Rl.l:wo'7·0:l3: i~I)'VC$ VN\\'·MS. OSC). 

Composltedesc:ription of a ll dted collections 

llASII)IOMI\...; solitary to gregariou s, medium to large, robust. Pn.1ms < 120 mm d iam , 
com·ex to C<impanulate with obtuse umbos and inrollcdlincur\'ed edges, lightly 
S<l ll itmu lo~ to merd r apprc.,,.;cd :K.'lll)' on d i~ and margin, lut.rkouli t(l sub\'i!'Ci<l . 
orange to tawnr. Young t.AMF. I.I.AF.crcamr buff to t-an. STII"F. robu$t, apex <:!8 mm d iam , 
combined length l•·i th pscudnrhit.a <200 mm, pale salmon cniMerl cartilat.oinous cnrtex 
surrounding 6rm pale bulf medulla. Pse.uooRIII ZA \'Crt ical- rnonopodial. tapering 
downward to hlunt 1•r slight I)' curled upwards origin. Presumed mycorrhit.al. 

BASIOJOSI'Oit t:S - 7.'1 x 1.i ~m. limoniform, v.:-rmculosc exc.:-pt over smooth e<centric 
apiculi and short (<0.5 pm) apical beaks, medium amlx:rin KOJ I, pale r in 11,0. ilASIIJI A 
1 ·sporcd. Cm!lt.OC\'S'riUIA abundant , thin-wnlkd. filam.:-ntous and (nar;ow, broad) 
d a\';Ltcdements interm ixed, ;Lpicc..o; \':t riously obtuse, subglobosc, or $lightly mucron:LIC. 
Pllf. ll' f.LUS tr ilam inate with compact suprapcll is of narrow yellow-encrust.:-d hypha.;-, 
equa lly compact color\ e.<;,o;, gdatinized mediopdlis. and !'ord icl oranboc-amher subpellis. 
TitAMAl l' ISSUI!S ± sarcod imit ic in pseudorhiza and Stipe. t:LAML' CO!\!'IfCTIO!\S 

absent. 

Ft.UO"-£S<:f.!'lt:E lamellae intense pale yellow white and sliJ>itipi th deep purple in UV. 
SYRI!\CiA I.I"M7. tNn reac tion ncgal i\·c: except for slight magenta tint,-<: o n gills of nne •·ery 
young sp<..-cimcn. UitUl.O l'l l.EUS either unifo rmly dull ora.ng.:--brown with light yeiiO\\' 
hrown edge: ur mclall i;,: nchra;;:c:uu ~ orange. Ecoux:Y: :-.nlit :Lty lo grc:g;~rious in auhnn n 
in coniferous ('fsuKll, PuudotSIIKii, Sequoia) old-growth temperate ra inforests in Oregon 
and norl hc:rn C:alifo rni:... 

11un 2. All l'llluoc:ollybia «lmutor;nna sp«imtns al ri}tht 1\\"'Te ro llectl'd during 1999 2007 at 
t~ t~·pc loc.ll ity (USDI·BLM R...ser•c 1:om 1 ChronoscqucllC"~ !=unJ¥1 Comnu.mity Transect 01. 
Pcdl'(', Polk County, 0K"gOn. liS•\ .. '' · Cancscrncc ruuM"tl by scpamtion of dr~ing suprJpellis 
from moi ~t nK-dio·lsubpt: lli and watcriogg~..J piku~ tnnna al!med coU~'C Lur5 to potcnl i~tl new 
spccio: (a i99 120Zo i·Ol. P;o.;w). - B. Sp«imcn~ with och~<~ccous 1awnr ~ t id,1' caps. lh rcc·larcrcd 
c.tp cut ide, small sp~. and lightly fibri llose cap~ & slipC\ oollcc1ed the llt:Xt rear also supported 
a IK'\\' fungus associa ted \' ilh okl·gro..,1h \<o't.Sic rn hemlock and Ooug.IM·fi r (a200 101So l ·22 
v:.-w). C. l lololyiJoC (RI.E2007..033, WTU UOI.<Yl'\" l'li) collection in siiU. I) & E. Rt·mtllllliS o( 

pellicular (uni•·t>rsal) shcath on sti1>1: (IU.E2007·009, r•sw): U Oarker fibrils ea)il~· \'i!iibk 011pak 
ochrKl'OUS stipc a rex. E L:pmi5cd ochrOCl-ous·lawny 5lipc libril5 appear darker I han the bright 
goiJcn -~·dlo.>w tihrils foond in lhe ckiSd y rel~ tOO I~ lutt"l,../1"" """'-"''· 1:. A Jijlrt~J ft l)l"ils 01) 
1awny1o ochract()Us pilti (k-fi, crnlcr ) and.solidsli~ Jlith, inroUt'd roungc•1• nuugin, an.:l 'fr ·~· gill 
a Ltadunclll (righl) hd p Jiagnosc P.udrmc.:oKr<tUI (RU:2007·033. w·ru HOI.OTH' Il ). S..11k in nLm. 
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Technical description of holotype 

PILEUS 11- 55 mm diam, conic-convex expanding to broadly ..::ampanulatc 
with low obtuse umbo, straight to dow1lCurvcd inner margin, downturncd 
and occasionally sinuatc o uter margin, and in rolled to incurved edge; surface 
moist to Jubrico u.~. si lk)' or squamulosc, scak'!' presen t, short. appre:o;:o;cd to 
upraised; nonstr iate . hygrophanou..;;: color either unifo rm or zonate with 
umbo, inne r margin, and moist :o;ca les near orange tawn}' (Deep Chrome, 
Cinn;~mon (7.5\' RS-6/6-8]), o uter margin and edge sligh tly pa ler (Bucktho rn 
Brown (IOYR 6/61) , damaged areas brown, scales when uplifted orange yellow 
(Apricot Yc11ow [2.5Y 8/8, IOYR 911]); hygro phanous, dried pileus dark brown 
(Mummy Urown (I OYR5/6J) with lawny (Antimony Yc11ow) edge. CONTEXT 
fi rm , co nlluent through stipe and pileus; color tan (Cartridge Buff (3.7SY 
9/ 21) . Ooo tt not distinctive or m ildly farinaceous when crushed. TI\S'I'I'. slightly 
bitter. LAM I!I.I.Af. pale tan ( Light Bu!T. Pale Or.mge Yel low) when r oung, 
drying to ochre-w lored (Antimony Yel1ow (IOYR 7/ IOI). Jlttt MOtti>IA l.Sttf.ATtt 
tt liMN,\NTS visible without hand lens as scattered to numero us squam ules or 
fibri ls on pile us, sti pc. und pseudorhiza; .:olor bright orange-yellow to red­
onmgc. STIPE centm l to slight ly c~.:en t ri c. rigid, s;6S mm above the W'Ound, 
~ombi ned lengt h wit h pscudorhiza s; J50 mm; apex 5- 15 mm diam , -r/- equa l 
and grJd ually tapering d ownwards to origin; surface dry, appn:ssed to shaggy 
fibri llose and often with sho rt yellow-orange fib r illose patches; color of apex 
h uff (ncar Light Buff (I OYR 8/1]) when young, below more o range ochraceous 
(ncar Warm Uuff, Anti mOll)' Yell ow (lOYR 6/6 1), developing o range-brown 
colors at gro und level and below (sec pseudorhi 'l.a), hrui:;ing orange to brown; 
stuffed with firm, pale pinkish ((10YR9/2) pit h; cartilaginous ri nd 1- 2 mm 
lhkk/ (ncar Wurm Duff IOYR7/4J). PstU DO RIIIZA vertical-monopodia \, 
'5.2/3 overall lengt h, continuous with stipc and gruduaUy tapering to a blunt 
o r upward ..:urlcd or igin; color drab brown to salmon colored (Drab, Sa lmon 
(I OYR4-S/2 -3, 7.SYR 8/81). 

SI>OII. H PII.INT pale cinnamon brown. 

t'u•n\ 3. Pluk'oXI>!Iybia odmU'<-VIlAIIa microfelil lllre!O. ,\ , Trilamin.:IIC' pitC>ipeltis compr ise>.' a 
bright yt ltow or..n~ ~uprapt:U is (right) owrlying a colorln~ gd .. tini z~od c~mwae~ mo: .. diopo:l lis 
(cC'niC'r) and an orange to orangc-brm.·n ~ubpelli~ (l<'fi : a200 t l0 to'Z·3 1, p:-;w ). The suprapelli' is 
in fact tho.' residual uni\'trsal pellicular ~he'Jth gradually broken up by surface 01hr-.asion to form 
highly pignK"nH.•d p;~ t.: hcs owr th<' oolockss l a~'t'r: da rk spi<H.:hes in 1hc $uprapcUis ar<' pools of 
y~llow -orJnf$ piSJllCil\ di s~ol\' ...,; t by KOII mount~n t .a !'\'ac tion casi l~· obsen 't<t Ul)(li:!r a dis.,.,'Ciing 

microJ<."'pc. B. 'lht' gl.'llt'ric diagnostic libii fou n J i1"t' rticulJ her~ t-nuulatl.' from hyphae oC 11: 

n"l.1t il-cly ill i<J ct ~upr.•pcll ison an immature pilcus(RI.I:2007-09. I'Nw). C. Gill .section oont~ining 
\~riahly Cb\~oltc thin· walltd t:hdlo.-:y:otidi ~. ll>i>idia. :md lxisidiost~rn (a l991202o l-02, p:-;w). 

- D.limoniform. bcaktJ , l't'r rtJ CO${' brm,·n b.;uid iospo rcs on stiJ)ilipcllis (RLE2007·S7. rs-w). 
Stal~OOrs - t0 1-1 111. 
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6ASIDIOSPO RES lxJOI "'7.8 x 4.9j.tm (7.2-8.6 x 4.1-S.S !JIIl j , slightly compres:;cd 
in end view, amygda li form in face view, limoniform in profil e, vcrr uculose wit h 
exosporium irregularly projecting beyond out line except on short (O.S !Jill) 
apical c3 1lus and ec..:e ntric apiculus; color in KOH medium amber, in H.O p01 lcr 
amber. BA SII>IA '1 -sporcd,clavatc (18-36 x S-8 !J m]. C H f. II.OCYSTIOI A ab~ndant , 
arisi ng from the lamellar trama, lengths \'a ria.blc and indeterminate, narrow 
h)•phidia (2-2.5 !J ifl diam) intermixed with variously clavate clements, apices at 
times subcapitate subglobose atop slender pedicels, at other times tapering; all 
elements thin-walled, colorless, lightly gelatin ized o r not, none gel-encrusted. 
PLEUROCYSTIDIA present only as occasionul hyphidia. PJLEJJ>r, u .I s a trilaminate 
ixocut is; the thin {-60 !Jill) compact supr<.~pdlis consist ing of narrow {2-3 !Jill 
diam) compact hyphae that are radially aligned, equal {2- 3 !Jill diam) , heavily 
gelatinized but not gcl-en.:rusted, occasionally divertku late , wit h encrusting 
and intercell ular orange-yellow to pale orange pigments dis..~olving in KO ii , 
the suprapellis scparat'ing in squash mounts to re\'cal .::olorles.." mediopellis 
below; the slightly th inner (- '1 0 !Jm) compact h)•aline mediopcl lis composed 
of hyphae that arc unbranched, cylindrical, equal (2-3 IJI11 diam), highly 
gelntini1.ed with refractive septa,1'mooth and ne\•er gd-encru.o;:ted; the subpdlis 
consisting of hyphae 4-Sj.tm dium, bot h incrusted and encrusted with sordid 
pale yellow brown pigments in KO I-1. TRAM AI. T ISSUES gelat inized throughout, 
sa rcod imitic in pseudorhiza and stipe, the two hypha! types represented by 
rigid, unbra nched, long, wide, thick-walled vessel clements intermixed with 
less frequent fl exuous, branched, shorter, narrow, thin-walled clements; the 
J>s~;unORIIJU vessel clements S25 !J-ffi diam wil h S2 !Jill thkk wall s, colorless 
o r incrusted with dull o r.mge pigments; the S1'11'1·: vessel clements similarly wide 
(S23j.tm) but with slightly thinner walls (SI .S ~J-m ) and colorless to pale amber; 
in the PJ1.1!VS hyphae inflated , S40 ~J-m diam with walls variably thickened up 
to lv.m thick, incrusted with dingy golden-orange pigmen ts. L,\ ,\CELLAR centr<.~ l 
h)•phac parallel, 4-6 !Jill diam, thi n-walkd, hyaline, fl an ked by a nurrow zone 
of 2- 3 ~m diam dements giving rise to a com pact subhymenium. 'J)um :oRM 

oJvERTJCUI.A numerous to frequent on pileus scales and suprapellis, frequent 
to abundant on stipe fibr illose patches and pseudorhi1.al surface, s 25 x J- 2.5 
~m with no septum between base and hypha, wi th/without (sub)glohosc head 
and/or apical d roplet; high ly refractive, colorless. CI, AMI' CON NECT IONS absent 
in all tissues. 

SYR I NGAWA~ I NE R~:ACT I V ITY - Negat ive for topotypical collections; as.<>umed 
negative but not !(.'Sled for t)•pe collection. FLUO IU:SCENC I:. - Under UV, young 
lamellae intense pale yellowish \.,.hi tc. pileus and stipe contexts at times purplish 
pink or dull pu rple, respectively. 

f..COI.OGY, RANGH, I) ISTIUIIUTIO N - 'ICrrestriaJ and presumed mycorrhizal; 
gregarious in autumn in '1!:11gn - l'.~eudotmg.1 old-gr0\\1h forest (holotype); 
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PLA"I ~ •I. Pitm:«dlybi~ /utro»JI<lllllulow (RLE2007..Q I6, l':<o ... .,, left) \'$. P. «lmu:nxmu• (RlE2007· 

0)3. 1':-'W, right ). l..a r~~ r b:uiJiospot~ ~i7.o: ~a~i l y diff~~ ntia tt') P.lui<'O$tfUWnu l0111 frum the )l!lalkr 
spor~>d P. «lmu-nxum•. Othtr diagnostic 'lut' charac ttrs indudt ltig.h.ly gtl·encrusu·J hyphae in 
the pileipcll is (background at !ell) and a pmsiblc 1\ bie;c ('("tnn~·corrhi7..a l aSS~:I(:iu t ion. Both .spt.riC$ 
txhibit si111 ibr basidionl<" colors, 1 .. riablt' thin-wallffi cheiloc~ridia. and a rrilaminatt- 1•ik'ipc'Ud 

&lfllOia also present at one si te. Known from IS collections from Oregon 
(Coos, Douglas, Lane, and Polk counties) and Californi3 (Del Norte Counl )'). 

AOOrTIONAL P. OCUIIJ\CEOC..V.'A COUtCTIONS UMII Nil.O - U.S. t\ . C.tli i"Oil.''L\ : 

Dd Norle C:o. J•mmu u S.IU"I'U SP. Sloul Grove (n.p 0W -t Ut0N) denscl)' 
gregariou~ undl"r old·growth l'n·ll(loiSIIJi.U mtm:idii & lklp111111 s.:m; ... rvin:m 28.X. 197 1 
11mmimri6018 by JMTro~rrc (MICII). Oill:<:us: Coos <:o. Mnm.Y.WOOI> RN,\ , in soi l. 
•I.XI.2003 I>R P/1 OJw (i f11>2()(J.J 02 ()9 COOS GB!111; Nor•-.!ll01 7c 2JJ/ by Dl~ocdigl"r 

(OSC). Douglas Co. MEDFORD BU\1 Gt £:<o'D.\L£ RA, Mr. Wilson :sale (J'15 ()SIW Ol:l W) 

in mi.xrtl collt..::t ion with P. hmffrmmii. both nokd in humus & lll inl"rJI ~oi l in OG 
Pscoui<JI~"S" ,., .. ,.~;; & T~ugulodt"PQI•I•yllu v:i th Rhudu;/,..,u/t<m ~p., Culliii!Cri<l $}uJio11 
; .XI.2ooo D<'.nlli,m/,..,g/1 07 ()()b• (OSC). l.ane Co. Sn:suM 1\F :0:1 ~ .u PRIIM:m:R's 

C RK a- GRu::o: RI\'ER, CVS plot '10970)0- 21.XI.'1000 )'D \\0/fcn~l ooll •l " (OSC). 
Polk Co. Pr.m;r. ni.M Rr.suvR C u am:osr.Qiffi!lo'Cr. Snmv (12J.-t8KS0\\', -t-t-i9 1J'"N) 

1770' dl'\', )O(itary to g~riou~ in humic ~oi l :> I SOy.) (l• i r~tin ?) 'f.<~.,-:a f~tl'mJIII.rflu, 

P.<l'lldm~usa rm:t~::U:Jii, 1\ca cin:it~allmt. Pnly#idnmo unmi1rm1, 1 fyl«mnitml $plcmlcm, 

Kind~ia Df"l'):nna a/991102ol 02 by U.N. Rl.E & SA Redhead: u1001018o/ 19.22.29. 

lt2001 JO /o2·11. <~2001115o2·0 1, ,,20il01 7u1·02, •1206 11 Nolfb)·I.L~ & RLE {1';-.IW); 
4.X.2007 RU:'2007 009; 16.X.2007 ll.tE1007 05i. 

COMMENTS - As n o led above, Plmeocollybit1 od tmce("IC.Ima and P. 
lu1t>osqmm111losrr sh3re many field characters: large size and robust statu re; pi leus, 
st ipe, and pscudorh i7..al morpholog)'i ochraccous colors, and - most stri king 
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- a pileus that is mm-viscid and fibrillose/squamu lose. Subtle distinguishing 
fidd dwractcrs for I~ lulc:os'IIUmwlo:w indudc the more or less uniformly 
yellow-odm: colors of pileus and stipe, a pileus that is never subvis..:id with 
squamules that arc more sparsely scattered and more closely appressed (rarely 
uplifted in the tiel d). Anatomical diffe rences hetwcen the two spe.;.:ics arc more 
pronoun..:ed but still subt le- with the obvious exception of t he \\·ildly different 
spore sizes (Plate '1). 

In P. ocllmceocmfa the trilaminate pilcipf!llis has similarpigment topographies 
in all three layers. but the colored supr<~pcl li s is highly compact, extending 
over thc entire pi leus surface with hyphae that are as gelatinized and similarly 
shaped as those of the colorless mediopellis. The pigments in both suprapc llis 
and subpcllis appear slight!)• darker and have an orange component in KOH 
that /~ l11reosqumnulosa lacks, and the gelatinized hyphae of both suprapcllis 
and mediopellis arc :;.mooth, lacking the spirally gcl -cncru.<:ted roughened 
surfa..::es observed within /~ luteosqmunufos(l. Cheilo..::yst idial abundance, 
shape, and dimensions arc similar, but /~ lul<!o.~cJUflmulo$a clements regularly 
produce apical extem;ions if stOrf!d. The fact that apkal outgrowths arc rarely 
~een in P. ochmceocmut may be attributed to the young age and prompt 
processing of the type loca lity specimens. It is noteworthy, however, that no 
apicul outgrowths were found in the first collected, obvious!)' old and damaged, 
specimen (a 199 1202o l -02; sec Plates 2a and 3c}. Added to these dissimi larities, 
the spore size difference is sufficient to support recognition of a new taxon. 
Both taxa have '1-sporcd ha.<:idia, yet 'lutcosquamulosa' spores arc ..::on:;.istcntly 
larger (- \0 x 6 1Jm or overall range for all collections examined 8.7- 12 x 5-7.2) 
than ·ochraceocana' (median range fo r alliS cited collec tions i-i.8 x 4.5-5 !Jlll; 

overall range 5.8-8.9 x 3.8-5.6 J.lffi) . 
Reevaluation of previow:ly cited and newly collected P. lureMiJflilmulom 

specimens reveals that ~·.'<cept for one collection, the larger-spored specic.--s 
is found in forests where Abic::s is pn..-scnl; thus, differing mycorrhizal hosts 
may serve a helpful diagnostic ..:hara.cter separating P. lureosqwmudosa from 
/~ ochraceocmm. Bot h species were collected by the authors during Oc tober, 
2007 in species-specific habitats. lnitiall)', specimens from a '100 year-old mixed 
AMes mna()i/i.~-Tsuga htreropf,yl/(1 forest on Saddlebag Mountain (J.i ncoln Co.) 
so resembled the / ~ oclmtceocmw holotype that both authors assumed the 
collection represen ted that species until the large spores and gel-encrusted 
pileipellis hyphae diagnosed P. lltfi!O$(/tUimulo$(1. After comparing habitats for 
both species, we fmd that fi\'C of the six known 'lutcosquamuloi);J' sites lie ei ther 
in Abies-Tmg(l forests (i.e., Oregon's Larch Mountain, Mary's Peak, Saddlebag 
1\-lountain; Washington's Barlow Pass) or in a mixed forest containing Abi~s. 
'/'suga, Psc!udotm.ga, and SetJuOitt (California's Jackson State Forest). None of the 
five known I~ oclrraceocmUI sites corll'ains AIJie$; there, P$eudotsug11-Tsrrga or 
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Pseudots11ga :arc the .:i red a..-.,.oci:ates. Data on collections from the new 2007 I~ 
llltto.~(/l lfmllllo.~a sill.":" follow. 

1'\ t:w P. l.lfJ"IiOSQl/11.\Uil.OSA cot.t.u:n oss ~>XA .\II Sill> U.S.A. O tn:Gos: lknton Co. 
M1111.Y's Pt11 K SBA. foresuurroundi ngfiNt m~ado.,.· !.: Mary's Pk summit (12S 7\'i 2USE 
\\'M) J500" in lll'<."<llc dulfarxl soil wi th lOOt )"O llbit!$ prouru 16.X.2007 RU:::lOOi 
OSCk'--051; ut.'2071029·2·1,·33,·•J3 ~ .. 16 by LLN R.LE: W of m:.~in rwd W ofConn~r·, 
Camp (12S 7\\' 2HSE.V\V) 27SO' - in dulfl,it h 200 ryo PJ~IItklU"J;II m~n=i~sii, Tmgn 
lu:/c:rup/,ylltl RL£2007 125. l.inculn Co. SAU:.• tiMAilr 's l't:AK R.'IA. SadJ.ld.-.ag Mtn (7S 
!IW 3XW SE. WM) 3000' - in ncedlt: duff a tkt soil with 200 • yo 1\birs urntdnlis. T>ugu 
l .. :rempfoy/ln, Gnr•ltl~<:rin.<llilllrn• 10.>.:.2007 RU:2007 tl /6. 

No other Plmeo.:o/lybia except H lllte<~~'fllt/"11/lMcr co mbi nes the robu~tne!i..", 

pigment topography, cuticu lar ~t ructure, :and spore shape & ornamentatio n that 
d iagnose /~ ocJ,m cellama. Of the other 14 species with pi leal scale:: ,.,.orld,.,.idc, 
only two - P. couiuucta E. Jlorak and P. a mdttftl E. llorak & llalling- have 
similar!}' colored pilei. l lora k ( 1980) described the Indian I~ couiuuctti as 
small with dirty yellow-brown ..:olors, a slender hollow stipe, and cylindrical 
chdlocystidia. ll1e Costa Rican P. t:audaw is easily c..lifrcrentiated by an abruptly 
tapering thread-like pseudorh i1'.a, brittlt' hullow stipc, and smalkr (S-6 x 3-1 
).uu), minutdy,·crrucu lose ovoid to pip-shaped basidiospores (Horak & Halling 
199 1, Norvell pl'rs. obs.) . 

The Phoeocollybio kauffm anii complex 

It s stature, gent'ral morphology, and unatomical characters place P. oclm,ceoama 
" 'ith a group of agarics allied "' ith P. kmiffnumii. Norvell (2000) erected the 
morphological complex to accommodate I~ krmlfmauii :and four other western 
North American species once refe rred to /~ kauffmtmii based on their robu-"1 
~t al"ure :and :afilnily with that spedes: 

ConwariS<mse,'Cntually led to tht> h!'J'Oihcsit that there are at Jc-o~sllh'C n!Qrphologia ll )' 
disti nct tau (haraclcrizcd by robust s ta ture. \isdd brown pilei, thk k RC$hyaartilaginous 
slipcs, I'CrtiCol t· n!Qil<lpcxlial Jl~UJorh i7.iiC, large (>~ :t 5 11111) \~rrU(OS\'. hcakC\1 

l;><~iidiospor~~. and thin ·v.<;ollt"<l do~\-.a l ..: o:hci iiX.1')tiJ i:.~ (r.'orw ll & Anuninti 199l). 'lhh 
hypolhctis i' 5UJ'f'l"flcd hy ITS length polp u nrphi,ol.<, RFI.P5, ;u"ld rc.~tric l ion Ind. 
ltltt.'gro~tion of rnorlrh ~JiogiC;~.l, ;,:ho;:onic;o l. ~nd UJOI«:u l:.~r J:.~w S USt.~l~ thr""' Clost- S t'""-"Cit~ 

(P. kuuj}immii, P.. ~n::ul,<mj}immii, P.. wllu-utlit) and two rttativdy distant (P.. arnrniwlii 
a nc.l/~lui<'IW/IIIlrnulmu ). 

Addition of the smaller spored P. ocltm.:~ocmm to this complex requires 
a modifica tion of the above paragraph. which - given the dry to moist 
oc.hraceous (rare ly brown) pileus of I~ luteosqumnulosa- W<"IS inaccurate even 
" 'hen published. Redefined in the STR ICT SI\ Nst:, 1hc 'k:auffmanii' complex covers 
Jllwrwcoii)'!Jia species rep resented by hasidiomes combining: (i) large si1.c and 
robust s tature; (ii ) fl eshy lubricous to glutinous conk·campanulatc pilei with 
oc.hraceou...;, tawny, bro wn or drab colors; (iii) thick firm ly s tuffed cartilaginous 
stipes that are neve r hollow; (iv) vertical-monopodi al pse udorhizae; (v) amber, 
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vcrru .:: ulo~ 10 vcrrum!>c, limoni form ba..o;idiospores; :lnd (vi) th in-walled 
gcncr<~.lly cla\'atc chcilocy!>lidia. 

Plwc!ocollybia gregaria and P. /i/(Jcifolia, which man ifest all six crileria, arc 
also added to lhe comple.'t 'sen:;u stricto.' Other spt:cies (such asP. orr:gour:ruis, 
P. spadicr:(l, and P. libiik(mffmrmii) that possess onJy the lirst four ..:haraclers 
belong IO the complex in the BROA D .SilNSE. 'lh\' following arlific: ial key and 
T:lble 2 cover elc\•en spcdcs that share si milar fi eld .::harnc.ten; but represent 
two dilferent subgenern (Bandala & i\·lulio7. 1991) and fo ur di fferent .se.:t ions 
(Singer 1970, 1986; Uandal:a & Munoz 1991, Norvell 2001). 

While currenlly a term of convenience only for Pacific Northwest .spede.s, 
the complex name could easily accommodalc other spedCl' from Mexico, 
Central America, South 1\merica, 1\ sia, and Australasia. 

Revised key to the Phaeo<ollybio k.auffmanii complex (sensu lato) 

Non - l'lu~lybirl i5 n01oriou$1y difficult to ke~· to 51w-cies using only fir l..-1 
char3Ctcn. KonNhcbs. the artifidlll key lxlow i~ ~igncd to aid field identification 
and JO OI;KYOKUJlk ch<~ractcn are li}t~-d 6nt .,.,.h,•nt-\"t r lk.>S$ibk. '!he ko:y. modifil-d to 
incorporate d11ta fro m noo · l )l'~ colkctions and irxorporatt add it ion;~l.spCC"ics, corn"Cts 
alldsupplcmenL!.the 'n<~tur~r microscopic-o~l keyofNon·eU (2000). 

1 a. Pileus surface apprcsscd-s.:aly. dry to lubricous (never vis.:id or glut inom;), 
ochr;~cc:ous to tllwny; pilcipdlis tri laminate:, with a colorless gdatiniz<:<l 
mediopcll is~andwiched between a pigmented suprapd li!ii abo\·c and suhpcll is 
b<low. . . ......... 2 

lb. Pileus surface: glabrous (nc:n:r fibr illose or seal}·). \'iscid lo glutinous. with or 
without ochmccous or tawny tones; pilc:ipellis bilaminatc, wi th a colorless 
supr.tpdlis and pigmen ted subpcllis .................. ...... ......... ... 3 

2a. llasidiospores l:1rge ( - 10 x 6 fun); hyphae of the pile ipcll is roughened h)' 
gel incmst-ations; Abies usually present in area .. ............ J~ lrtll!osqunnmfosa 

2b. Basidiosporcs small ( - 7.4 x 4.6 tJm); hyphae of the pilcipcl lis snuJuth; 
AbiO' absent from area .................................... l~ ocfmut'ocmut 

3a (I b). Pileus dull pinkish, drab, or purplish-brown ........... . ................ 4 

3b. !'ileus ochnK\'ous.. Of"'.lngc.palc: tawnr. buttersco tch , or any shadt• of brown 
(y~:: ll o'"· or.tnge·, red-) that lacks purple or drab tones ..................... 6 

•Ia. Pileus gray-brown (drab tones rarely present) to dark date brown; 
cheilocystid ia pri marily thick-walled with numw refracti\'c oeck§. 
lageniform or tibiifor m (irequent thin-walled filamentous to nartO\•·ly 
davah:do;:mcnl$ intcrmixo;:d) .. ............... .... .... .... ...... I~ ~pudicl!ll 

•lb. Pilcu~ dull pinkish, drab. or purple-brown; chciloc)'Stidia thin-walled, 
fi lamentous tu narrowly clavate (no thick-walled dc:mo;:nts intermixed) ... .. . 5 

5a. B;1sidiospor\'s small ( - 6.8 x •I pm). dlipsoidal to bullet shapc:d wil h 
very ~light apical c-...Uus, minutdr purn:tate- roughcm:d ......... . P. '"~'tm1msi~ 

5b. Basidiospores.large (- 9 x 5.5 1im),limoniform wilh pronounced 
••pic;•l bc;~k, vcrrueulosc . . . . ............... P. b<1ntoktmjfm1mii 
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63. (Jb). You ng lamel lae bluish '"hitc to intense lilac colored . .... .. .... . I~ lil.uif(l/in 
6b. Young lamellae creamy to orange buff. never lilac . . . 7 

7a. Chciloq •stidia of two 1)-pcS, thick-walled tibiiform clements l•'ith refractive 
ncrks intermixed with less frequent thin-walled filamentous to narrowly 
d a•·atc:dcments .. . . . 8 

7h. Cheilocr~ idia variably formed but uni furml}' thin - II~J.IIcd ... -- ..... .. .. 9 

Sa. Pileus onmgc to tawnr ; pileus and stipe contcxt ~oon inS«t infestcd: 
encrusting pigments present in the pilcipdlis;. tHior farinaccou~: all tis~ucs 

turning r.1picl lr ma~nla in syr ingalda:r.i m:: ba.sidiosporcs suhlimoniform 
(narrow).- 8 x <1 .5 J.lnl • •• ••• •• ••• •• •• • • • • • .•.• •• .•..• • •• • P. 1ibiika11jf11umii 

Sb. Pileus grar brown to dark date bro11'1l; context nrcl~· ins«t infested; 
encrusting pigml'nts lacking in the pilcipdlis: odor vague-\}' nor.tl , never 
f:arinaceou~ onlr p~udorhi7.a magenta in !>)'Tingalda7.i nc; basidiO$pOrct-
limoniform (modcntcl}' wide) - 8 x S J.l lll • . ••• • l~ $pmliw1 

9a (7b). Pileus tawnr yellow to or.mge butters.:otch. drying to mct:.llic coppery 
gold; damp connections frequent throushom (notabl}' co nsp icuous on the 
suprd· pdlicular hyphac and chciloc}·stidia, inconspicuQus at basidial bases): 
pscudorhi~.a pell i~ weakly magenta a(ter 30 min in ~yringaldazine : lamellae 
fluore~e bright mu)'.(ard yel low u nder UV ........ .. ..... .. ..... I~ IJmmir'oltii 

9b. Piletl~ orange, tawny. or red brown; damp co nnection ~ absent in ~upra­
pcllicular hrphac, cheilocyst idia, and basidial bases but sometimes present 
in J;\ipitipdlis; tissues variably reactil'c in syringaldazine: lamellae fluorc:scc 
or not under UV .. . .. . .......... . . .... .. . . ... . .. ... ......... . . . . . .. 10 

lOa. Pileus t;mto medium to dark )'d low brown. drring to a metallic brono~; 
~ti 1x:s shin}'. smooth, rclati•·cly sh:nder: clamp connJ.-ct iuns abs.:nt in all 
tissues; syringaldazine reaction variable: stipc apex frequent!)' produdng 
}'cl lo\1'-grecn exud;1tc: pscudorhiza strong!)' In \I'Cilkly magenta o r ncg<~tivc; 

pmng l:undl:1e dn nut iluurcscc under UV .. .. . ... . .. ..... ...... . P. gr"Sflrio~ 

lOb. Pileus orangc.1a11'n)'· o r red-brown. drring to red to or-.1ng.;: C(lppcr: 
stipes matte, longitudinally lined, rdatiwly robust; d amp conm:ct ion s 
occasiQnally present in stipitipdlis; syringaldazine reaction st'mng magenta; 
you ng lamellae ilnorc!>O.:c brill iant yciiCiw white to mustard yellow 
underUV . . .. . .. ..... .. . ... ........ I I 

!Ia Young pileus pale tawny. <larkcning in :1ge to n:d- or rne<lium da.rk 
brown, occasional drdb tones developing in ,-.;:ry t)]d spcci mcns: 
basidiosporcs largt- (- 10.5 x 6 v.m); chcilocystidia pcdicdlatc, inflated 
cla••atc to ~ubcapitate (~uh-globoi'C apices frequent) . . .. P. nttlhi!tltlii 

lib. Young pileus bright to dull oransc. darkening in age lo tawnr or 
onngc-brown; ba!iidiosporcs mQdcratdy large ( ... s_s x S v.m); 
chcilocystidia irrcgularl~· q·lindri,al to narrowly dal'lllc, rarely 
pedicellate or subcdpilale . P. ktmffmunii 
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Gilberte/la persicaria (Mucorales): 

a new record from Brazil 
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Abstract - Gillxrtd/,, pcflicmifl WN isolated for the first time in Brazil , from l3pir 
(Tapim~lcm:suis).whill.'<lon k<:)' (F.qw•Sa$ill!<.()andelk{Cc-vr.s clapl~~t.•)dungco llocled 

at the ll.~r\'01 I:COkJKi•-,. de Dois lrmlo,~ (8'7'30" S and 3-1"52'30" W). loco~ tffi in ll.~ifc, 

Slate: of Pern;an1buoo. NO!"t hc:a~t Ur.11.il. 

KC)' word!< 7,n:nm_y.-cl.,, Gi/IJc,tdlacMc, hcrbi\'()rt:'l, ! a)((ll~my 

Introduction 

Gilbertdlll perskarit1 bdongs to the class Zygomycetes and has been described as 
a storage-rot microorgan ism (l'app ct al. 200 1). It is characterized by produci ng 
sporangia with a persistent \v-u ll wit h a lo ngitudi nal suture where it separates into 
two mo re or less equal halves (!lenny 199 1 }. ']he sporangiospores bear hyaline 
appendag~ and the ;o.ygosporcs arc Mucor-type. This spec ies was originally 
described as ClwmlejJIIOrol (Eddy 1925) because of the choanephoruceous 
sporangia and sporungiophor~ with polar, hyaline app!!ndkcs. llcssdtin~ ( 1960) 
was the first to include Gilbertellct in the Mucomattc: based on the production 
of Mucor-type zygospores. Later, several 3uthors (Mehrotr3 & ~·lchrotra 1961, 
Benny 1982, Hawkswo rth ct o. l. 1983, Kirk 1984) also included Gilberte/la in tho:: 
Mtt.:om ceae. Benny (1 991 ) introduced Gilbertellactae a..:. a new monogcn..::ri c 
famil)' based only on morphological chara.::tcrs. l'app ct a!. (2003), based on 
molecular analyses o f species of Mucor. R/,izcmwcor, 11/ake$/i!il , Cluuweplwm. 
J>oitm$ifl and GitiJertelltl, afli.rmcd that Gilbertellt•cet/e oc<.:upics an intermediate 
positio n between Cluum eplwmcetle and M11comcelw. 

Material and methods 

The samples of lapir ( 1l1pim~ terre$tr is), while donkey (f:lJIIIL' mi1111S) and elk 
(Cervus elliJJims) d ung were collected al Rcscrva Eco16gica de Dois lrm iios 
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(8"7'30"S and 34"52'30"\V), whkh indudes a Zoologkal Park and is located in 
Recife, Stale of Pernambuco, Northenst Br.nil. 11te area contains 387 ha and is 
an At lantic l=orest Ecological Reserve. 

llle samplcs of dung werc collcctcd with a sterilized spatula, placed in plastic 
bags, taken to the laboratory and incubated in moist chamber. 

l;ragmcnts of ln)'Cclium were removed direct!}' from the samples ::tl the 
stcrcomicroscope and transferred to the surface of th(.• ~·I agar (O'Donnell 
1979) plus chloranphenicol medium. The identification was made based on 
macroscopic (color, aspt"ct and di amcll"r of thl' colonies) and microscopic 
(microstructures) aspects according to Benll)' ( 1991) and il.·lehrotr.t & i\•lduotrn 
(1963). After identification, G. p~~icmia was lr.tnsferred to VS jukt' agar 
(Be nny & Benjamin 1991) medium. 

Taxonomy 

Cilbcrtclla pcrsicaria (r ... n. F.ddy) Hcs..;clL.. 
Bull. Tnrrcy Bot. Club 87:21. 1960. Fig. I :t·f 

Colony on V8 juice ag3r, 9cm di3m in 72 hour at 25"C. White at first , later 
covered with bla.::k sporangia, cspedally in the peripheral regions of the 
cuhure. Sporophorcs simple, erect, some bending in the apex. 12.5·35 !J.ffi 
diam. Spornngia 32-175 }1m diam, yellow when young and dark brown at 
ma turity, subglobose to globose, slightly tlallc ned, with a persistent wall and 
cowrcd with crystalline spines; mature sporangia with a longitudinal suture, 
the sporangium separating into two halves. Columellae subglobose, obovoid, 
pyriform and ellipsoid, some with a truncate base, ll - 93 x 22.5- 55 }J.IU in diam 
with smooth wall and distinct basa.l collar. Sporangiospores hyaline, smooth· 
walled, subglobosc to ellipsoid or fu:Morm, some irregular in shape, 5.5- 12 x 
1.5-7.5 f.im , with 2· 7 hyaline appendages arising from the end;; of ea.::h spore. 
Chlamydospores hyali ne, smooth-walled, globose to subglobose or cylindrka l 
to doliiform. 17.5-27.5 x 12.5-20 f.im. Zygospores not observed. 

Habit at: tapir ('Iflpirn.( temmris), white donkey (l:qwL( tL(inm) and elk (CerwL( 

r?iaphm.) dung. 

Distribution; lndia (Mehrotrn & Mehrotra t963, 1961; Mehrotra 1966), China 
(Cheng & Hu 1961) and North America (But ler et al. 1960, Hesseltine 1960). 
'I his is the first report in llrazil. 

Remarks: ' I he charJ.::tcristics of the strains of C. persicari(l reported here 
show a close similarity with the descriptions of Benny (1991) and Meh rotra 
& l\·fchrotra (1963). Further, Benny (199 1) cited a radial growth of8.5 em in 3 
Jays, a black colony color, anJ rare branched sporophon.-s.llowevcr, Mehrotrn 
& 1\·ldarotr.t (1963) reported colonies with brown .::olor.tlion and described a 
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B 

Fig. I. Gil/:ocl.-llttf'tn>Kmitl A) S])t)n.)ph~ wilh m~tul\' spor.mgi.a: U) Spon.>phu~ with i111maturo: 
sponngia and columellae C ) Columellae; 0) Chlamydospor": E. F) Sporangiospores. 

Scak: l~;~r): A- 25 )1111: 11- 50 )1111; C-SO ,un.D- 25 )1111: E- 25 )1111: 1:-10 11m. 

new variety, G.persic11ria var. i11dim, with a slow growth mtc (5.1 em diam in 8 
days) and br • .mchcd sporophores. According to Benny ( 1991), this v·.1ridy is a 
syn011ym of G. pt!r"SiL'tlria. 

Although G. persietlrirr sporangiospores appear to be smooth under LM, 
uhrc~s tructur.tl observations of Bracke r ( 1966), O'Donnell ( 1979), and Whitney 
& Arnoll ( 1988) showed that they arc longitudinully striate. According to 
Benny (1991), 'the ornaments arc below the limits of rcrolution except during 
the most optimal comlitions.' 
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lh is paper reports the first occurren;;e of G. persh:aria for tapir (Ti iJJirus 
lerrestris), white donkey (EfJWI.$ Mi11us} and elk (Cen'IIS t!hlplms) dung, 
~ontributing to the knowledge of Mucomlt'.s diversity on these substrata. 
Isolation of G. persic11ria from dung was reported by Cheng & Hu (1965). From 
hcrbi,•ore dung in Brazi l, only spec ies of Mu.:or(Bat ista ct a l. 196 1a, b, c; Trufcm 
1984, Trufem & Viriato 1985, Al"es ct a!. 2002) Absidia (Batista ct al. 196 1a, 
b, c; Trufcm & Viriato 1985). Circim!lla (Trufcm & Viriato 1985), Rltizopu$ 
(Batista et at. 1961a), S)'llceplulltl$1tllm (Trufcm 1984, Viriato & Trufcm 1985b) 
and PllycomycC$ (Trufem & Viria to 1985) had been previously isolated. Species 
of PUobolus (Trufcm !984, Viriato & Trufcm i985a), Pi/aim (Trufcm 1984, 
Viriato & Trufcm 198Sa), Sy11ceplwlis (Trufcm !981, Viriato & Trufcm i98Sb), 
PiptocefJiwlis (Trufem 1981, Viriato & Trufem 198Sb) and Dispim (Viriato & 
Trufcm J985b) were also reported, but not isolated, from dung in Brazil. 

Gilbertellt~persicmia may also be isolated from tomato avlchrot ra. 1963), apple, 
pear (Mchrotra & Mehrotra 1963), pea'h (Hesseltine 1960, Mchrotra 1966, 
Ginlinget al. 1996), and soil (Mchrotra 8: Mehrotrn 1961). 
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I /(1111/'fOu R.muls Agrir.ultumf R('SI'arcli Ul/ll E..r:ti'rlsion Co:rllt•r. Virgini11 'li•r.ll 
Virgini11 Rt:(lrll, VA 13 1155, USA 

Ah$lrnd - l'hympht/U)m ri'IL-Ioni.< ... ::u ~n..'( I OO by 1\~ tsur~ { 1976) lo accommodale lh\' 

c:-.ms;~ l ;~h't:lll of foul rot v f cucuml,..r in la1~n . It 1-r.~~ ch:uactt'fi7~ hy tht' proJm:tion 
of st-rnillapillal.:- l!)()ftlllgia a1KI chlilnl}'(losporcs. Howc<.'Cr, a r«Xaminalioo of thr 1ypc 
culture anc.l Olhl.'r bola!<':) from cucurbiU ~hOw('() that tho: )iJOr<~ rljl.i~ are l lt:llli'~ llill..tto: 

''' ilh inttrna.l p!diftnltion. and chWmrdospc:>r~ art.' abso.•n1. Tht s1~cies is ht·l\-h)' 
n •.:lcscrihcdtofacilila1c otcC'IIrdlcidl-'1llilica!Km ofP. ,,..,/tmU. 

KC)' words - 0,,~<::.<, C11cmniJ .<11tiva, Co~r.mbitiU.:tu, Phytupllt/il)m .<i,u:r~!i.<. 

Pitytvpllllovrrl d,-«lt,J.-ri 

A severe disease known as foot rot of cucumber (Cucumis sati1•a L.) was 
first described in Japan around 19<18 and the causal agent was identi fi ed as 
l'l•yfoJIIItlwm melo11i~ (Katsura 1968, 1971 ). which wa..,Jater formall y described 
as a valid new species characteri1.cd by homothallism, amph igynous antheridia, 
s.:mipapi llate sporangia, and the production of chlamydospores (Katsura 
1976) . All plant parts were susceptible, and infection often resulled in rnpiJ 
wilting and death of the wholc plant . Si nce then a similar disease recogn ized as 
dieba.:k, root rot or a own rot, was reported Otl cu.:umbc.r and o ther cucurbits 
in mainland China, Taiwan, Iron, Egypt, Turkey, Korea, and Indi a. Isolates 
from all these .:ountrics. were simi lar to I~ meloui::. ex.::ept that the sporangia 
were non· papillate and proliferated internally; also, chlamydosporcs were not 
found 'I he latter isolates have been idcntilled a." I~ mdouis (Wong 8.: Jiang 
1980, I.u & Gong 1982 , Kao ct al. 1982, Jec et al. 2000, Guharoy et al. 2006), 
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Table I. Origin of Pl•yt(>plltlumr isolates used i1\ this study 

J[ C>$T 

OrnUM!lul OR ( Inul 2) 

P.IJNI:CIIM /i/U 103 A1 lnig;t.LlODW;~IIT 

_______ _!!_•-------~rlptlun ~~--------~~-~--~-~~':.12.-~L 
32F& A' O,...,.mh1011n'IIJ China ~1C(PU7 1 ) 

AI 1"ridttNm ll1bdiDIN SG(PII·~) 

C. $ali.-"$ 

C. S<IIi>'IIJ 

ZR(PH.6.1711l) 

ZR(MC\) 

ZIHPII.M l.9l) 

l "M(.--M.:I!ull:Orf~)', lln l~rsit)' o( t;ali!'01nr:1. ~ ~ Ri~l'$iok, I 'SA.;"()](' -Obf Ribo:ifl), ll.rbciro l'l:uu [,:at._, :1.1 
llailll>rid!'ll' [)blnd.ljSA:"S(.--~p)' (;llka Ru,-. lJIII•>:ni1 yof K21)-..nl. ln;l i;o: "'SV"-St.ntm \'011 llr.,.,mbacn, 

Okl.ibonu Su:t l.iaiwrsity, Stil.lwmr. USA: "Z&"-Zi~ &~ihuhrml. Shiru Uni•'f:Slt)'. lnn. 

or asP. dr~clt.deri (Ershad & Mo~towfipoor 1969, Alavi & Stange 1979, Maden 
& Karahan 1980, Ilo Cl al. 1984, 1995). One isolate ca~tsins cucumber blight 
in China \\'as lrcated as a new species; P. si11t:11Sis (Yu & Zh uang 1982), Ho 
( 1986) resludicd the type cultures of P. m~louis. P. sinemis and cucurbit isolates 
identified as n drecltsleri under similar cultural conditions and found they were 
all similar in cultural, morphological and physiological chara.:ter i~tic.<::. It was 
suggested that I ~ melmris and i~ sin~miJ should be treated as synonyms of I~ 

dreclr$/ai, wh ich had nomendatur.d priority. 

'I he conspeci ficity of I~ sinemis and I~ melrmis \\'3S not surprising hecause the 
former was act ually a subculture of one of the I~ melonis isolates from cucurbits 
in the culture collection at Nanj ing Agricult ural University. It was sent to the 
Academia Si nica in lleijing for confirmation of its identity. Yu & Zhuang (1982) 
considered P. si11ensis difrcrent from all known Pl!yrophrlrora species based 
solely on the information from publishcJ li ter.t.tur~. After having a ,,,-hancc to 
examine the type cultur~ of P. melo11is, tht:y finally conccdell that there was no 
difference between the !'wo spc..:ics and subsequently P. siueusis was exduded 
from the list of fl lrytoplrtltOm species found in China (Zheng 1997), Yu (1998) 
treated P simmJis as synonrmous \,•ith I~ dredtsleri in China, and this is fu rther 
supported by the mtDNA RFI.P and isozyme pattern data ofj\<l il ls eta!. (199 1) 
and the scq ucm:e comparison of internal trJnsnibed spacer (ITS) regions of 
rDNA (Cooke ct al. 2000, Mirabolt-fathy et a!. 200 1). Ph)'logcnctic anal)'Sis 
based on bo th mitochondrial and nuclea r DNA M!quc nccs showed that P. 
sillt:llliis is distinct from P. dr~drs.lui (Kroon cl a!. 2004). 

llo et al. ( 198'1) noticed a slight difference in the electrophoresis patterns of 
soluble pro teins of the isolates from cucurhits in China and P dr~clzsleri but 
considered this difference insignificant in comparison with the morphological 
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si milarities with I~ drecl!sleri, which was adopted as the name for the .: u.:urbit 
isolah.-:<:. llowcver, Mostowfi1..adch-Ghalamfan:a ct a!. (2005) were able to 
d ifferentiate P mt!louis from I~ drecl•deri based on iL~ inability to incite pink 
rot in potato tubers. Studies based on the ITS sequence analysis of rONA ha\'e 
demonstrated that P. melv11i!i occupies a phylogenetic d ade d ifferent from P. 
drecltsleri and should be retai ned as a genetically distinct species (Mills et al. 
199 1, Cooke et <~ I. 2000. Hong et a l. 2000, Kroon et31. 2006). We also conducted 
single-strand conformat ion polymorphism (SSC P) analy,;is of rihosoma! IJNA 
for fi ve isolates of J~ m elouis along wit h three of I~ dr<?dtsleri using the protocol 
of Kong ct al. (2003). 

P. drech.deri 

.., 
"' .., .., _, 

;:! .. 
ill = ~ ~ 

;:::::::; 

P. melonis 

~ £ 0:: 01 u 
::l ;; ;; ;; 

_, 
~ 

::::::-1 

•-7 
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~lo 
-II 
-12 
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Figul"l.' 1. Polya'r)·la lllid"gcl <'l«trophorcsisofa nlpliticd ribosolllal 0:-.JA usiog forw11rd prinu·r ITS 
6 <o~ nd 1'\'ver.~.e primcT ITS 7 10 .shO¥.' the diffcl'\'nc<'.S in .singlc·.slrmxl oonfonnation polymorphism 
(SSCP) pall!.'rn bct\\"('('11 isolates of P/.yiQ/•htlwm rndcmis and P. d.-«l~ri. A si n~ !.'-StnOOOO D:'\11\ 
L:lddcr w.1.~ include-d in the l"ii ~nd righ1 Llncs. 

n melmris produced a SSCP patlern d istin..:t from that of n dnchsleri (Figure 
I) while isolates of rhe same spedcs had ide ntical panerns. We also sequenced 
the ITS regions of isolate 32F6 with forward pri mer DC6 and re\"Crse primer 
ITS4, and deposited the sequences in the Genbank (acces:~ ion #: F.U088l56). 
Erwin & Ribeiro ( 1996) pointed out that "technically, the o riginal description 
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of semi papillate sporangia by Katsuna (1976) is erroneous" and they echoed 
the suggestion by Mills et al. ( 199 1) that "if maintained as a species, P. mdo11is 
should be redescribed': :O.•Ii rabolfat hy et al. (200 1) also urged the redefinition of 
R melo11is to include the I~ drechsleri-like isolates causing pi stachio gummosis 
in Iran. We th us hereby redcscribe /~ melo11i.~ to facili tate accurate identification 
of the species. 

Plrytoplrtlrora mclo11is Katsura. Tran~ Mr.:-ol. Soc. Japan 17:238. 1976; 

emend. H. H. Ho, Gallcglr & C.X. Hong FIGS. 1\ -J 
- Pf•yl<)pllt/JOru .>11~,,;) YS.. Yu & W.Y. Zhuang. Mrcoraxou 14:183. 19::12 

Colonies on clari fied Campbell V-8 agar medium to slightly r.tdiate to rosette 
wit h scant to abundant aerial mycel ium. Main hyphae tubular, nonscptatc, 
smooth , 1-6 ~m wide, branching freely but be.:oming irregu lar with age. 
Hypha! swellings occasionally produ.:ed in water, spherical to ovul (under 25 
~m), terminal, intercalary or in small networks. Sporangia sparse on agar but 
abundant in water. Sporangia l'inglc, terminal, noncaducous, on long. mostly 
unbranched or lax sympodially branched undifferentiated sporangiophores, 
ovoid to ellipsoidal, av. (35- )50- 59(- 81) x (1 4- ) 28- 34 (- 44) (Jill; length/ 
breadth rntio ( 1.4- )1.5-1.8(-3.1); nonpapillate, internal proliferJt ion 
dominant Empty sporangia partially collapsed after zoospore rdcasc h'ith 
exit pores 10-15 ~m wide. Encysted z.oospores 8.3-9.4 ~m diam. Repeated 
emergence of zoospore~ not ob~ervcd. 

lleterolhall ic, ,.,ith abundant sex organs produced when /1. 1 and /1. 1 1ight types 
arc paired on V8C or hemp seed agar. Also. they arc produced when P. melo11is 
is paired with opposite types of P. dre,.:hsleri, P. 11icotimwe, P. palmivora or P. 
mr:adii. Sdfcd sex organs arc formed when poi)'C<ubonatc membranes separate 
the mating strJins, or sparsely in si ngk aged cultures. Oogonia yellow to golden 
brown, globose, smooth, (26-)3 1-37(-19) ~oun diam. Oosporcs single, globose, 
hyaline, plerotic to slight!)• aplcrotic, (19-)25-33(-42) (Jill diarn. Oospore 
wall 2-4 ~m thick. Anthcridia arnphig)•nous, cylindrical to oval. uni cellular 
but sometimes bicellular, 16- 18 x 16- 17 ~m. Chlamydospon.-s not observed. 
Cardinal temperatures 10- 13,27- 28 and 36- 37 C. Dail y growth r.~le on V-8C: 
5.5-mm at 2SC. 

Jlabitat: stems, leaves, root·s and fruits of members of CIIC/Irll itacene in Japan, 
mainland China, Taih•an. Iran. f:g)•pt , Turkey and India causing blight, d ieback, 
root rot, foot rot and crown rot; roots and crowns of Pistt1cin vem L in Iran 
resulting in gummosis. 

Ex-type: ATCC 52854 from C11wmi.( satim, Japan 

Parotypc: UCR P 137 1 from Cucumis S(l fil•a, China 

Accession #: EU088256 
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Figurt$ A-f. Plryluplot!rQ1/l mrkmu .. 1\. Colony, 8- U. SJIOraugia, l, f. Oogonia and anllwridia. 
Scale b;6rs.: 20 1rm. ,\II a1 samc m~gnifkal ion r.'XC<'p l /1. ~nd It 
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Anthostomella and Fasciatispora species 
(Xylariaceae) from palms 

including F. ujungku/onensis sp. nov. 
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1/l'licnohioltogy 1J fvi!im1, R~~arcfl Ccnll!r fi1r Hiol;,gy 
Imlomsiom lwtir11U ofScimus, Bogor, /IJdo~~t!$;,, 

Ah~ lracl - \\"t. rcpnr1 on ro11e~:rions of tl llfllllf'tomdln and Fauitlli.<poru fmm 
deca!'ing frondJ of palms '-"tllll'l:tt.'i.l in lndonesi:. :.nd 1haiLnd, indudin~t li•l! ~pcde.s of 
,\,llluntomdlaand l\\"0 species of FnsciatiJpom. One t<~xon, Fasci•ltispot•• ujtm.t;lmlmumis 

is new to M:iCT'IC(!. ' lhrec specie~ of t\ntl101tmndla and lliX' spo.-.:i~ o( l~ucimispora an:' 
· ~~o.· reJ:\)I'<h for "lhaihmd. Twu SJK..:iu uf Anllwsli!mdltl :m• new murJ:s f\)1' lndunesi~ . 

t\ ntlmstomdla p~tif.(ariiand l-'tuciati5pora p.-tmkiillrc 1\'f'OI'I~·d a~Mlria t OO "'ith \\111/icfUa 

:Siameusi5 furthefir~tt inM:. 

K(1' wunJs - .'\ri"UI('t'/1~. IUCUifl)~"l.'tn. biodivcn.ity. IUX()li(IUI)' 

Introduction 

Antl10.~tomella Sacc. (Saccardo IR75) is one of the large.."! genera in !he 
Xylariacetle wit h 90 $pecie:: (l.u & l lyde 2000. 'l'a)•lor & l lydc 2003). ' I he ge nus 
is .::haracterized by ascomata immersed beneath a dypelL.;, broadly cylindrical 
unitun icate asci usuall)' with an am)•loid ascus ring, and ascptate brown 
as~.":ospon.'S usually with a ge rm slit (Francis 1975, Lu & l l)•dc 2000). Th~ ge nus 
is widely d istributed in tropica l, subtropical, and tempcr-.Jte r~gions. 

In a comprehensive world monograph of Antl10.~tomelln, Lu & l lyde (2000) 
exami ned more than 2600 specimens, including the types of most descr i~d 

taxa and representatives of sim ilarg~ner-<i.l.u &: llyde (2000) accepted 86 species 
of Antlwstomella and provided a kC)' to accepted spcdt.'S. They emphasized 
on the position of ascomata, morphology of as.:us ring (presence or absence. 
amyloidi t}'• and shape), and morphology of ascosporcs (shape, sil.e, presence or 
absence of dwarf cdl(s) and germ slit) as important characters (lu & Hyde 2000) . 
As.:::omatal shape and ascus ring structures were also considered important for 
d istinguishing Auti1Mtmne/la from similar genera. Sixty spedes of palms were 
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reported a:> hosts of Antlwslomt'Jiu and simil ar gencro~ (Lu & llydc 2000). Taylor 
& Hyde (2003) introduced four new species of A11tlwstomdla from palms. 

Obsi.'rvation and examination of Antlwstomella species from palms were 
reported by llyde (1996) who accepted 27 species associatt-d with 29 spccit·s 
of palms. In oth~~r publicat ions, he proposed scveml new gcncrd similar to 
A11thostomdla, such as HISci(l/ispom K.O. Hyde (Hyde 199 1) Nipico/a K.D. 
Hyde (Hyde 1992), Jla,d(wicolr1 K.D. Hyde (Hyde 1991),S(Ibaficola K.O. Hyde 
(1-lydc 199Sa), and Coccl icol(l K.D. 1-lydc (Hyde !9<J5h). 

F(ISciatispom was introduad b)' llyde (1991 ) to accommodate taxa with 
unkellular ascosporcs with a pallid centra l band, a distinct chomJ..:tcr th at 
J ilrerl'nlialn> the genus from other genera in Xylllriflct!ae. Hydt' & Wong (1999) 
plact'd l ·flsciatispom in the family Xylaria~~eat' based on the morpholog)' of the 
ascus ring at the uhrastruclu ml lc\•cl. 1-'trsciatispom comprises 7 spcdes (Hyde 
1995.:, J.u & ll)·dc 2000, Kirk et al. 2001). 

'lhe present study is concerned with the examinat ion of Authostomella and 
1-'(l!>dati~pom species a.-.sodated with decaying palms. Collections were made in 
2005 and 2006 in lndone!'ia and 'I hail and. In thi s paper, we report new records 
of these two genera, including one new species of Pn.(ciati5pnm, from the two 

countries. The new spcdcs is desc ribed and illustrated. 

Materials and methods 

A sharp onc-sidt·d razor blade was used to carefu ll y remove the tops of the 
frui ting bodies. If the .:ontcnts were wet, they were extracted using a pair of 
I no:< 5 line forceps.. If the .:ontcnts were dry or crystalli ne they were rehydrated 
using distilled water or KOH 5% before extracti<m. ' the specimens were 
observed usi ng an Olympus IJX SO photomkroscope S)'Siem equipped h'ith 
differenti al interference contra.'>! mkroscop)'· Ascomatal sections of 10 !Jffi 
th ick from rehydrated fruiting structures were made wit h a ;\·licron l lt\'150SF. 
cryostat microtome. Materials were mounted in wa ter fo r ~:xamination, spore 
m~:asurement, and most mkrophotogr<~phs. for each specimen, 25 asci and 
30 ascospores were measured. Melzer's reagent was used to investigate any 
reactions in the asci. La.::tophenol was added to the slides for permanent 
fixa tion. Dried herbarium specimens were deposited at Mushroom Research 
Centre ll erbarium , Chiang Mai, ' Jhailand. 

Results 

1. A utiiOstomcllafroudicola K.D. Hyde, J. FrOhl. & Joanne F.. Taylor 

Spc.:imcn examined INOONI:SIA, \\'~t Java. Ci>imring. Ujung Kulon NJtion<ll 
I" .I rk. on decaying fronds of DtlrmOtJUI(J/>) sp. (:1,.~/Uc<•r), I i\pril 2006, lk wi and lm.an 
1 /iday~ t FII I 20S (Mush mom ReS<'Oin:h Cenlre l lcrhariun1 0062S). 
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Non ;.s - Six spedcs of Ant/l()s.tomella, A. dypeoides Rchm, A. t:olligata K.D. 
llydc & B.S. l.u, A. fmt~di.:ola , A. relunii (ThU.m.) Rchm. A. sepdil1ilis (Bcrk. & 
M.A. Curtis) Sacc., and A. trhmgultlris. S.M. Francis & Millar arc char.!ctcrizcd 
by an amyloid as.:al ring, a hyuli ne dwarf cell on the ascospore, lack of an 
ascospore germ slit, and a mucilaginous sheath surrounding the ascospore (Lu 
& Hyde 2000). Of these taxa, only A.frondico/a is ' har.lctcriz.ed by verruculosc 
as.:ospores (Lu & Hyde 2000), whkh w<l.S not ment ioned by H)•de et al. (1998) 
in the proto logue. ' I his sped men is typical for A.frondicola in not only having 
verruculosc ascospores with a thick muci lagi nous sheat h, but also having 
suhglohose a....::omata and amyloid a.<:cal apical ri ng (Lu & l lyde 2000). ']his is 
the first report o f 1\.froudicoltt from Indonesia, and Daemouorops sp. is a new 
host reco rd. 

2. A ntl10stom cl/a lcptospora (Sacc.} S.M. Francis 
Specimen examined - HIAILANI>, Chi;~ng MitJi, Ooi lnlhanotl, on d«a)i ng t'inn~t 

o r Rora..~~t.<jloJidlifer I. (Aru-acc~) . 4 Au gm t 2005, ln1<ln l liday<ll Fil l 056 lMushmom 
Rl?$e~rch ~ntre H~r~rium 00623). 

Non ;.s - ' I his is the fir.>! reco rd of A. leptMpom from 'lhailand. 

3. Antl1ostomclta llitidissima (Duricu & Mont.} Sacc. 

Specimen examined TIIAII.Al'\1), Chiang Mai. lklhn Pha l>tng, A. Mat ' l~n J.:. T. 
l'a l'a~. on dcco1~ing fronds of C«tl3 m•cift"'" L (Arn-•~etr•t) , 20 luly 200S., ltuan Hida}·ar 
1:11 I 02.A {Mo)hroom Rcse<~rch \.entre l lcrbilriom 00624). 

N OTI!S - 'I his is the firs t record of A. uitidi$sima from 't hai land. 

'I. Alltlwstomclla oblougata U.S. I.u & K.D. I lydc 

Sp«imen cx;~mincd - t l"DONf:..~I A . \\'esr }a\'ll, Cisimping. Ujung 1\uloo National 
PJrk, on docarin~o: fronds of Ar ... u,;:a piwulfa Merr. (..tr<'rtiC<'.u), 29 M11rch 2006. l)ewi 
and I man llidara• Fl11 2 1•1 (Mushroom Restarch Centre l k rbariun1 00625). 

Non .s - Autlwstomell<t oblongatll, a species introduced by Lu & llydc (2000), 
has previously only been found in Brunei D<1russalam on unidentified wood 
Therefore, this is th(' first record of A. obloug(da from Indonesia, and Art~uga 
JJiwwta is a new host. 'I he specimen has similar morphologica l characteristics 
mentioned in the protologue, including the wedge· shapcd in amyloid ascus 
ring. oblong-ell ipsoidal ascosporcs with a ge rm slit which is shorter than the 
a.<;cosporc:o:. and a thin mucilaginous sheat h {J.u & llyde 2000). 

5. Antl1ostomclla puiggarii Sj>Cg. 

Spcc;mens exami rwt.l Tll r\ II.AND. Chiang M:.~i . Sothep· Pui 1\'alional Park. on 
decarin~ pinnae of 11'111lirhi11 ~iam.-mi• B«c. (tlt«IIC<Yl<') , 16 October 2CIOS, !man 
llida)'u l Fill t46 {Mu5hroom Re:se01rch <:~ ntrc I tcrixlriom 00626): '1'11,\ti.ANI), t hiung 
M~i Vniwrsil )', 1:a.:ulry of Agricullu~ . Chiang Mai, 1.111 n~crotic ksiuu~ cl pinnll ~ of 



350 ... Hida~·.u. M~boon & '10-anun 

/.ivisroua ~P- (1\rt'('acta.:). 14 Qct()bc:r 2006. lmun llidar•t & 11ttiy;a 'lllb~-w Fill 32" 
(Mu~hroom R..-warch C..-ntr..- H..-rl>.ilrium 00627). 

NoTF.s - This i:-; th e first report of A. puiggllrii from Thailand, and Widlichia 
simneusis is a new host. 

6. Fasciatispora pclrakii (M haskar& V.G. Rao) K.U.l lydc 

SJ~inum cxamin«< - TIIAILA:-10, ChianR Mai, SuthctJ·I"ui ~a t ional Park, on 
d('(;;lying fronds of 1\~lllit.hia .<iilm .. nSi$ (,\ t<'t'4ltWU>), 16 Oo:-tolxor 2006. I man 1 /ida~-at Fll I 
1•17 (Mu1hroorn R.:seal'l:h C.:ntrc I lutx.rium 00629). 

No'l'f-'i- "!his is the first report of E pt!tmkii from ' lhaila.nd, and W;d/ichia 
simneusis is a new host 

7. Fasciatispom ujrmgkulo11Ct1sis liidayat, sp. no\'. FIGUKI'.S 1-3 
Ml·coB,\:-oK M.B S 10855 

Aw:wrru/11 imm..,'W, rirwmgi!Jbi•l<'. tly~f'lu, t•ppmuJm 1.-vilr l.-hdl/.$!!1 j}j/ioltdlu, J 15-300 
/""'fiam x SO 120tmtall<l, .<Uhglobrua,btui pltmi.<.jimru.,puirh~-citml, m .. -.liwrtm.lialilttml. 
P.-ritfimn 7.5- 15 !"" CW»IIm. Ptmrp/rystr .. l - 2.5 J<m, tmmo:m:H..-,filut'IW/1/u.-, • .-plt>lm: .-1 

l•)'<llilllli'. ll.<d -l.l RJ X -1 .. ~ 9.5Jun, omitmriruti, 8 .<pmi, (.y/ioulri£i, t:pid..< mtmuli, apimk 
«J•pamtll tli$Ctm!ll .. , J+, 2 2.$ 11mtli11m, I 1.5Jun 11/111 f<Tit<-.lili. A,fC<J.<porltt6 12 X •1.5 7.5 
,.,..., t•llisc-rittlae, dlipwidCIIt, ll!<ptc.Jili', l~<mtltfJC, fa.<Da atq!lillnris pallidM wl/1111~~. 
lwri(.llJ,:dc.Jimll"l/>UU:tlit;u. 

Etymology Refers to tht pi~ where the ·' t"=<:i rtlo:<l I\ ':IS <:ollii.'<:ted. 

ASCOMATA immersed, clustered, dypeate, \'isiblc as a slightly raised, ostiolar, 
dome-shaped areas o n the host surfa..:e, in section 115- 300 1-1m diam x 50- 120 
1-1m high, subglobose, with a flattened base, and only .:overed by epidermal 
tissue of t he host , wit h a centrnl ostiole. Ptmt t>t UM 7.5- 15 1-1m th kk, composed 
inwardly of 1-2 layers of compressed., hyaline cells, and externally of 2- 3 
layers of compressed, angular brown-walled cells. PARA PII YSI'-" 1-2.5 1-1m wide, 
numerous, fil am('Ulous, se ptate. hyaline. 1\sd 43-8 1 x 4.5-9.5 !Jill (X = 62.5 x 
6.5 !JUl, n = 25) , uuituuicate, 8-spored, cylindrical, short pcdiccllak, <~pically 

rounded, with J-;-, and non-rcfractivt" discoid subapica l rin~;;, 2- 2.5 jliU diam 
X 1- 1.5 !Jill high. AsCOSI'ORES 6- 12 X 1.5- 7.5 !Jill (X= 10.5 x 5.5 !Jill. n = 30), 
overlapping un iscriatc, ellipsoidal, aseptate, brown with a wide equatorial pallid 
band, and surrou nded by a wide mucilaginous sheath, ca 2.5-10 !Jill from the 
ascospore proper. 

SJIOCimcn "X:Inlin«l INDONI:.SI.\, \\bt)al'll. Tanjunp; l.amc. Ujung Kulon 
~ation;~ l Park. o n dc:url r1g fronds of Cui)Uit< 5J'· (t\r«autr.-), 29 March 2006, 
Oewi and lnl:ln Jl ida!'a\ t: lll 195 (Mushroom lkSl'ar<:h C..ntl'l.' Jlcrbariunl 
00630: J-lolotnwJ. 

ANAMORPII - Unknown. 

ll 11. utTAT - Associated with decaying fronds of Caryofil sp. (Area1ceae). 

DISTRIBUT ION- JndO!ll'Si3. 
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Table I. A COillpariSO•l of the dimension and characters of Fauiatisporo~ 
uju11gkulcmt!mis ...,.ith similar SJXcies (dJta from llyde, 1995c) 

2- 25 Jl lll diam, ca 25 Jlnl diiim, n •tvm di~m. 
I I .S )Imhi~:h c-o~ I.2 J1mhigh c-o~l Jimhigh 

AKiilrin~ size 

---~----~-------~-·-·-·----~----·~---~---·--·---~---~-----~-

Ellipsoidal 0 \'0iJ or almost 
rhomboid 

_ ~~:~!:~~~-~-~~lagi •~us s h~iilh ----~~;~~=--·-~~~~~~~~~-
_l'igmentatio~-----~~----~!".2:_ ___ ~!~~~~---

""" 

C.1lw111U, 
Cyrtmtad1y.c, 
Dtlt't1101101Vps, 

1!/ucis, /.ivistoml, 
Mctmxyfo,,. 

Q,,.. !<n 1111,Sabnl 

Discu ssion 

Car)'Oia. Eia.-is. 
S,lb<II.Smi/u:o: 

'I here: have been relatively few studies on the fungi a.o;sodated wit h de<:a)•ing 
palms in l ndon~iu or Thailand (Penzig & Saccardo 190~. Pinnoi el al. 200~, 
2006; Pinruan et al. 2007). Pinnoi et al. (2004) reviewed the lit1.·rature rcl aling 
to palm fungi in Thai land, although mosl of the d;;~ta were from unpublished 
thesis. Hidayat et al. (2006), who studied the biodiversity of palmicolous 
fungi in nort hern 'lhailand, reported one 0Aydotltis specic.-s from Chianb Mai, 
northern 'Jhailand ;;~ nd dis;::ussed phylogenetic relationships, while Pinnoi el ;;~I. 
(2006) listed IJ 62 fungal re<:O rd.; as...;ociatcd with £/f!i()doxa COIIjerta (rom peal 
swamp fo rest, Narathiwal, southern " lhail;;~nd. In the present stud)' we reporl 
two palmicolous genera in Xyhtritlceue, Ant/wstomel/(1 and 1-'ttsdtlfispom, which 
were .:ollectcd from Chiang Mai, Thailand and Vj ung Kulon, Indonesia. 

1-'asdati~pom ujuugkuloth~ llsis is similar to 1; petmkii in being a terrestria l 
saprobc on p;;~lms and in h;;~vi ng ;;~s.:osporcs shorter than IIJ ~o~m (Hyde 1995c). 
Ascospores of F. ujuugk11louensi.~. however, arc di stin'l (rom th ose of 1~ petmkii 
in being ellipsoidal with blunt ends (6-12 x IJ. 5-i.5 ~o~m. X= 10.5 x 5.5 }Jill, n = 
30); those or F.f~trakii (10- IIJ x 5-5.8 foin1} arc ovoid to almost rhomboid wilh 
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acute e nd..;; ( llydc 1995c). Fu rthermore, a mudlaginou...;; sheat h which surround." 

the a.-KO:<porcs of F. t~iu11gkulo11em•i~ is relatively wide (ca 2.5-10 ~m from the 
asco:.."Pore proper). compared with that of P. petmkii which is fai rl y th in. Asci of 
I~ ujuugkulollt'll:>i:> an.- also shorh.-r and narrower thom those of F. petmkii {43-8 1 
x 5-9.5 fllll vs 84-9<1 x 8-10 !Jill of F.JJI!fmkii) (Hyde 1995c). Pa~dati:opom 
ujlmgkuloul!nsis is abo distinct from E bicim:lfl (Syd. 8.: P. Syd.) K.D. Hyde in 
having a discoid ascus ring; that of I~ bici11cta is wedge-shaped. Ucsidesl-".lJidtrcta 
ha." larger ascospores (14- 20 x 8- 12 !Jm) and large r asci (75- 100 x 12- 20 
1-1m). A synopsis of characte rs of I~ ujtmgkulommsis, F. ~trakii and F. 1Jici11cta is 
given in Table 1. Numerous allempts were made to grow single spore isolates of 
F. ujtms,kulmuwsis in culture, but each time they pro\•cd unsucccs..<;ful. 

Key to fasciotisporo species (modified from llydc 199X) 

Ia. Ascal ring 1- ..... ... ... ... .... .. .... F. mclimosticlfl (fllis & E\'crh.) K.D. I l>•dc 

lb.Asc-o~ l ringl• . .... ............... ..... ........ .. ..... .... ............... 2 

2a. Marine saprotrophson palms or other t imb~r . . . . 3 
2b. lCrre~trial saprotroph!< on palms . . .......... . 4 

3a. Ascosporcs with polar o:ap-likc apfK'ndagcs ........ J-: 11YPt'•' K.D. H>·dc 

3b. Ascosporcs .su rrounded by a mucilag<.'nou.s sheath . t: fis:nicofa Aliaset al. 

4a. AS~:o.sporcs mostly .shorter than 14 11111 ................... ... ....... ..... .... 5 
•lb. Ascosporcs mostly longer than 14 pm . .. 6 

Sa. Ascosporcs ellipsoidal, asci •13-8 1 x 4.5-9.5 ~m .............. F. lljltnJ:kulotli!tiSi$ 
Sb. Ascosporcs O\'oid to rhomboid. asci 84-9<1 x 8- 12 ~m ................ t: p.:trakii 

6a. Ascosporcs pale brown, ellipsoidal to ovoid, 

\••ith a sv.'Oilcn equatorial pallid band . . . . . . . . . . . . . . . . . . . • . . F. bidll(fol 

6b. Ascosporcs brown to dark bro\,'11, dlipsoidal, 
without a swollen equatorial pallid band .................................. 7 

7a. Ascosporcsdarkbrown, asci 90-t 18 x 15-19 J.lm . . . . I! pandankolt• K.D.llydc 

7b. As.:ospor.:s brown.asd 120- 170 x 12- t6 ftm • , f sabtJ iirolt~ K.D. Ilrtk 
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Mycofalcel/a iqbalii, a new aquatic hyphomycete, 
and a discussion about the generic concept of 

AnguU/ospora and similar genera 
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1Mrlrlin-LIIIIru-Univcrsity, lnstitut.? ojBiolc,:y. Gt'obtlfltrl)l ami Dotrmiml Grmit'n 

1/crbt~rium, Neuwcrk 2 1, IJ-06099 I l11lk (Saalc), (;crmany 

Ab.s tr.K'I A new uquutk byph<Xn~·cdc , .\f~ofo/u/1(1 irjlxrlii, is d~'Kri~d and 
ilh•straro:J from canal I•OJtcr in P~kistan. Tht' conidia ha\'.:' b«u dctcct<-d in l•'all'r 
throughout tlw year, l~ut ~poru l ution on ruudomtr collt.-.;:tcd ]c.IVI:S mort .:onunorrly 
cxcurrcd betw«n August and D(Xembcr. The 8'-'l}(' ric affinity of the ~· sp«: ies 
i{ <k~t ll'd in the conr.-xt oi a h-cncral diKus.~inn 11bout the g.-n<'ric C<MX<'pt ~ of t iK> 
complex of hrphornycetes ri.'$C'mbling ' '"J)I"IIowom, t\r~gt~il/Q}JI(Hd/a, ,\fyo:.f'ul.:dltt. and 
lt<Juadc ~jX'Ciel of Myr.«cntro.<pOm. IIi~ pmposcd to confi ne <l ng"iflo..<pom to ~pt.'Cie.~ 
with uni iOC".d coniJiogcnou~ cc: ll~ anJ rh..-xolrtk conidilal s<:ce.\Siorl. and to widen th ... 
concept of P.c ... udomrgrrillmpom toincluck.> ta:u wi th uni local.dNemtitl;lte OJ pc:rcurrcnt 
to multi local, sympvdial conidio,.,-er!Ouscell~ and schizolytic conidial secc~ion . 

Ke)· "vnJ.~ anguilk»pora·lil:c hyphomycete~. aquatic funW, milmJ'ork luugi , 
))'$tematia 

Introduction 

During a study of aquatic h)•phomy.:clcs in .:anal water in Pakistan , a nc''' species 
of Mycofalcellll Marvanov:l cl a!. {:vlarvanm·3 el a!. 1993) was found. The search 
fo r an appropriate gl!nus for the new species caused some problems because 
' 'arious morphologically sin1ilar genera of aquatk hyphomyceles as wdl as the 
confusublc genus Mycocr.nlroSJJom Deighton were involved Therefore, a ca reful 
reassessment of the whole generic complex was necessary. 

Materials and methods 

Un infecled dried culms of Si!cclmrmn tntmjn were cut into 10 em pieces and 
sewn in nylon bag.~ of 2 mm mesh size. These bags w~re ti ed to an iron rod and 
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immt>rsed ho ri1.ontally in water of the canal. A n:strkted range ofhyphomycet~:S 

having sigmoid conidia, including the new species, was found on the culms 
that were periodica lly retrieved. 'I he conidia appearing on culms of Studlflmm 
1mmj11, incubated in sterile dist illed water at 25 oc, \..-ere pid.;;ed up on a flamed 
needle and transferred to 2% tap water agar. Uefore autodaving, the pH of 
agar was brought to 5.0 using a di lute soluti on of IICI add. Conidia readily 
germinated at 25 oc on 2% malt ex tract agar (MA) in Petri dishes. t\ctivdy 
growi ng h)rpha\ tips were transfe rred to fresh MA in Petri dishes. Conidia were 
formed on MA culture slices submerged in distilled water in tl asksafter aerat ion 
for 18 h, at 20 :t 2 oc_ A simple air pump was used to aerate the cultures. 

Taxonomy 

Mycofa lc;clla iqb(dii Firdaus-c-lbm::n & U. 13r.mn, ano m. sp. nov. t:ig. l ,A-X 
M\-cOilo\l'IO" MB 511 IIJ 

Mr.:ofaktJlaccalcar.uac,jmi/is. Jt:d c:rmidiis IWS,!utit~ribus. cdl"li1u,,tro/ih,I$S. :0-7 . .'i tm• 
lati$. MU{'<! J uptaJi$. 

l:tymofii.(Y. Named afterS.II.Iqbol l, l'JI.: ist:mi mrcologbt. 

Coloni es on Mt\ slow growi ng, reaching 3 em diam after one wk, pale gray 
in early stages, becoming grayish black at maturity; aerial mycelium brownish 
black in old culture~. ~·lycclium submerged, dark brown; hyphae !<:eplate, thin· 
walled, smoot h, 2.5 f!m wide. Sporulation abundant on MA !':lk es submerged 
in sterile distilled water and aerated for 18 h. Conidiophorcs simple or sparsely 
branched, 50- 200 IJ.Ill long and 2.5- 3.0 flm wide, thin-walled, smooth, 
pluriscptate, pale brown. Conidiogenous cells integr.1ted, tcrmin3l, uniloca l, 
with a single terminal slightly swollen conidiogenous lo..:us, 1-5 jUll diam 
(Fig. I H), proliferation percurrcnt (Fig. I , 1- 0). Conidia solitary, lunate (Fig. 
I, P- X), 50- 180 IJ.Ill long, the two ce ntra l a Us 11.0- 22.0 x S.S- 10.0 •.1111, at 
maturity commonly 3· septatc, hyaline, thin-walled, smooth, the upper curved 
cel l attenuated, 13-78 ~J.m long, a sword. like appc11dage, 18-SS fllll long. often 
formed ncar the base just before conidial rclca.o.;e. 

TVVUS: Pi\1<\ IST,\N. 1-A HOII I; , Quaid-e-i\'i':;l lll 0101pu ~. lallorc hr~nch of the URI! 
C;~na l, a single conidium isola ted from ~ubmcrgc'd & eati ng culm o(~tlumnn m1mj1• 
Rmb. ( ~~<'IA'<I<:), 15.VIII. I992, co li. fi nl;~u~-c - llarl'(.-rt. IIOI.OTYVE: CUS-t I S~79 (ex 

I>'JltCUit. CU.S -100.93). 

Comments: ' I he Lahore Branch of the 1\RI\ Canal is one of the channels of 
the canal irrigation system in the Punjab. h is lined b)' seve ral tree spedcs, the 
most .::ommon ofwhkh arc Poprdu$ xctmadw$is I= P. "eummcricmw"J, Salix 
bdbylouic<t and Eucalyptus cmnaldulcmis (Iqbal & firdaus· c· Dareen 1991). 
Water in the canal has a higher kmpc:ro~turc: than shallow dear water streams 
of temperate areas ami it is a massive body of turbid water (Fird.aus-c:· Ba reen 
& lqboll991). 
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Fig.. I . M)'~c/i•ltdlt• itJbt•lii. A. Conid iopho~ o riginating from the cut cod o f the cell in a culture 
strip. 11-G. l>rogres5h't' Mage..~ in Cl(>nidium dcn•lopmcnt (C:. Branched conidio phore; f 3il< l 
G. Formation of a N501 l conidial appt•ndag\') - H. Conidiogcoous locu5 left folk:l" ·iog cooi;l ia l 
dt~hi.sccn«!. 1-0 . Prog.rcssin• .slab'CS in prolift-ra tion of the conitliogo.••l01.15 locu~ a•l< l .subK>qucnt 
conidial Jt:wlopm.:nL I'· X. Mature o.ktao:h.:dconid ia. 
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Fig.l. Dislril>ut ion of Myc:<fllkclla iq/mlii in lhl' J.ahmc Hran(;h ol'!he HRU C.:tnal in 1992. 

The averdge temperature in the canal water normally ranges from 10 to 26 
oc_ During August the avcmgc temperature was 2•1 ~ I oc_ Because the cana l 
wutcr rcprcscnts a semi-tropical freshwater hubitat, the presence of new species 
of hyphomyct'lts was not unexpected. Myoojtllcella irJbalii was frequent ly 
observed on dried culms of Sacclumun muuja used as bait. 

On randomly sampled decaying submerged leaves, th is fungus was also 
detected from August to December, especially on leaves of l'opultu xcrmadt!IISiJ 
and grass blades and culms of Ct!uchrus setigerru. 'J his fungus was de1ected 
th roughout the year by the membrane filtrat ion technique of Iqbal & Webster 
(1973), although in \fery low quantity. The maximum frequency of occurrence 
of i\11. iqlmlii was observed duri ng July to December (Fig. 2), a period coinciding 
with rainfall, and possibly wit h in creased waler turbulence. 1lw frequency of 
occurrence was culculatcd as percent of the total number oflcaf discs observed 
o r as tot·a l number of conidia prc~ent in the w::atc.r sample. 

Mycoflll,~ella iqlmlii is morphologically ~imi l::ar toM. ,:alwmtll M::arvanovQ 
et al. (;\·larvanovi eta\. 1993). but differs in ha\'ing mostly 3-~eptatc , much 
narrower conidia, 5.5-7.5 j.ltn in the broadest central cell~ (ver~us IJ -6(-8)­
septate and 6- 13 1.1.111 wide in M. a da lf(da). 'Jhe conidio phore morpholog)' of 
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the new species and the pigmented mycelium is reminiscent ()f MycOi..'l!tltto$pora 
aquatica (S.IJ. Iqbal) S. ll. Iqbal ( lqbal1 974), which, according to :O.•farvaMv<i 
ct a\. (1992) and Marvanovli (1996), belongs probably to filo.(porl!lla Nawawi. 
In its conidial dinll.'nsions, Mycofidcidlc·l iqba/H is sonu:what reminisc~:nt of 
J'.-lycoct>lllrosJwm t i Cc>riml (R. Hartig) De ighton, 1\•hid1 dif[ers, however, in 
having much longer and wider..:onidi a (up to 290 x 18 ~m), with ( 1- )6- 12( - 24) 
septa {.Braun 1995). Sporidesmimn j7exwn Matsush. (Matsush ima 1975) is a 
simi lar demat iaceous hyphomy.::etc, also with per.::urrent conidi ogcnous cells. 
It al!K> ha s curved conidia with larger median cells, but lacks basal extensions. 
Moreover, the conidia (80- 1\0 x 10- 13 ~m) arc small er than in M. iqlmlii. 

Di scussion of generic concepts within the Anguiflosporo, Pseudoonguillosporo, 

Mycofa/celfa and Mycocentrospora complex 

The new species fits well into the genu,<; i\1ycofalcdla, and agrees well wit h M. 
calmmta,the type species, by having falcate hyaline conidia, formed singly, with 
a basal, sword· like: appendage and percurrcnt conidiogenous cdls. A phialidk 
microconidiul state, as formed in cultures of M. calcllmta, was, however, not 
produced in vitro by M. if1balii. 'I he ta;w nom)•ofthe newspc:cics was discu~cd 
with M. Marvanov:i,aut horof M}'!:ofillc:d /aa ndexpe rt foraq uatic hyphomycetes, 
who advi~ed the inclusion of this fungus in the latter ge nus. MJ'!:Ofidcefln and 
M)'(.ocrmtro$pom arc morphologically \'cry dose to ca.;h ot her. Marvanov3 
et al. ( 1993) mainly distinguished J\ilycofalcelltl from Mycocentmspom based 
on its pcrcurrently proliferating conidiogenous cells. llowcvcr, the mode of 
prolife ra tion of the conidi ogcnous cells, pcrcurrcnt or sympodial, is o fien 
unre liable and not relevant at generic rank. as pointed out by several authors 
in revisions of hyphomycctc genera , based on mole.:-ular sequence: do:Jta [e.g. , 
in .;acosporoicl hyphomyccte genera (Crous ~·tal. 200 1) ;md fusidadium­
like anamorphs of the Vet~t11tit11:ea~ (Heck c:t al. 2005)). On the other hand, 
Deighton (197 1) and Braun (1 993) excluded so lely aquatic Mycocwtrospora 
spp. from this genus, although 1\<J. a.:eriua, the type species, ha~ a \\i de ecological 
amplitude, ranging from hi otrophi.::. saprobk to aquatic. 'I he main rca:::ons for 
the exclusion of the aquatic MycoceutrospuNI spp. were obvious differe nces in 
the structure of t he conidiogcnou..; cells and loci, which arc strongly sympodial, 
zigzag· like, with fl at, broad, slightly thickened scars (Braun 1995). Mar,•anova 
( 1996) discussed the ci rcumscription of Myfocentrospora, including 'aquatic 
species: and ma intained this genus in its broad concept. We follow, however, 
the narrowed concept of M)'(.oceutrospom, and accept t\llycofillcelltl as a si milar, 
bul separate gcnu.s. A complete revision of Mycocellftl'ffopora, including aquatic 
species like 1\<f. angulolta (It II. Pelerscn)S.I I. Jqbal, t\>f. aquaticcl, M. dtll'atn S.ll. 
Iqba l, M. fi liformis (Grcathcad) S.l l. Iqbal (lqball97 1) as well as M. 1'<1fi(lm 

Sinclai r & Morgan-Jones (Sinclair & Morgan-Jones 1979), is necessary. Such 
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a revision should. indude r l:'· ex;~mination of type collections, .;:ultures and, if 
possible, molecular seque nce analyses. \Vithout comprehensive revisions, any 
taxonomic .:hang<:!< wit hin this complex arc not advisable. 

A(jUatic hyphom)'.::etcs with conidia forming basal appcndagl'S arc usually 
referred to asMyc:ocenrroSIJOra. But se vcralothergenera of aquatic hyphomy.:etes 
are also involved in this complex. Angui/lospom Ingold (Ingold 1942) was 
introduced for A. ltl11gi!'.~ima (Sacc. & I ~ S)'d.) Ingold. l'!ir.udotm.~uillo.~pora 

S.ll. Iqbal is a genus proposed h)' Iqbal ( 1974} for 1\tJguiflo!ipom -like fungi, 
differing in hav ing polyblastic, S)'mpodial conidiogenous cells and distin.:: t 
scars., which, alt hough not ve ry evident , arc indicated by the zig-zug or 
wavy nature of the conidiophorcs. Most authors fo llowed this concept and 
maintained Anguilfospt)m for taxa with uni local, determinate or percurren t 
conidiogcnou.~ cells (~·farvanov:i 1996). Braun (1993) suggested that the entire 
complex resembling 1\nguiflospom, Pseudotmguillospom and aquatic species 
of Mycoceutrospom should be reassessed. "I he di fferentiation between these 
genera is vague and the position of several species assigned to Anguillospom is 
rather doubtful. t\:o; stated above, several authors, based on molecular sequence 
analyses, found that the mode of proliferation of the conidiogenous cells, i.e. 
un iloca l (determinate or percu rrent) or mu lt iloca l (sympodial), is of little 
importance at the generi.: level. 'lhercfore, it is doubtful whether a natu ra l 
diffe rentiation between A11guillo.~pom and l'!'omdotmgr~ilfc1$pom .:an be hased 
on thi s fea ture. The mode of conidial secession (schizolytic or rhcxolytk, i.e. 
with a separating cell) corrdah:s well with phylogenetic analyses. These types 
of conidial sc.:cssion arc generally not rn ixcd in a monophyleti.: h)•phomycctc 
genus. A revision of A ll,~u iflo.~pt>ra and /~eudntmgnilfaspom, including some 
aquatic specie:;. of Mycoceurmspora is, indeed, u rgently necessar)'. 

1\uguillospvm Jougis.simu, the typc speci\'S, is characte rized by uni\0\.011 
conidiogcnous ccl\s and rhcxolytic conidial secession, i.e., a separating cell and 
fr ill arc present (l'cterscn 1962). Ot her spc.:ics o f Aug11illo.spom have unilocal, 
dcterminateto percurrcnt.::onidiogc nous.:cllsands.:hi7.olyl'icconidialsecession, 
i.e. without separating cell and fri ll,e.g.,A.}i•rlil'a J. w._.bster & 0~-s.:als (Descals 
ct al. 1998), A marina Nakagiri & Tubaki (Nakagiri & Tubaki 1983) and 
A. rubescens Gulis & Marvanovoi (G ulis & Marvanov;i 1999). A.lo11gissim~t is an 
anamorph with .:onncction to the genus Mmsarintl Sacc. {l.c,piliMtDnwtncecle, 
Pleo.~porales, 1Jot/1ideomyceridae; Nakagi ri & Tubaki 1983, Sivanesan 198'1), 
whkh has be~n conlirmed by molccul urscqucncc analysl"S (Baschicn 2003). As 
far as kno1Yn, Auguillow om spp. wit h s.:hi:t..olytic .:onidiogcncsis are unrdated 
to A. lo11gi$Simt1 and ha\•e phylogenetic affin iti es with orders and families 
o f lhc JJezizomyco ri11a. J .. eotiomyceridae and OrbiliomyL·etidae (/leloliales = 
J.eotiales, J.ulwortllitdes and Orbi/i(des): Anguillospom W ISSa Ingold l 1\-follisia 
sp., Dermateacer1e, 1-lelo/i(l/es (Webster 1961. Webster & Davey 1981)), 
A.fi•rtivn IPezolonur sp., Helotirdes ( \.Vebster & Des,als 1981); Rutstroemia sp., 
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RutMroemiaceae, 1/elotiales (Wcb!>tcr 1992); JJezolnma !>p., llelot ia l~ (Dc:o:ca ls 
et al. 1998) ], A. m(lriua (Liudm obtum Nakagiri & Tubaki, Lulwortltiac:cw!, 
Lulworllfirllt!S (Nukagiri &: Tubuki 1983, Kohlmeyt•r ct ul. 2000)], A . roseu ). 
Webster & IJcscals f Orbilia sp., Orhiliale!', previously llelotinlt?$ (Webster & 
Dc~cals 1979, Dcscals ct a\. 1998)1. Auguillostmrn sp. (f.oramyces juucicoln 
\'\~ Wc:o: ton, t ormnyct!tacefle. llelotiale.~ (Digby & Coos 1987)( , Anguillospt>m 
sp. (Tapt!Sia sp., Dc~rmaliliCt!flt!, Helotiult!S (Hcnnebert &: Bdlemhe 1979)]. 
'!he hclotialcan affinity of Auguiltospom cmssa has been proven by molecular 
scqucn.::e analyses (Bas.:hi en 2003). On account of the difference~ in the con idial 
secession and phylogene tic allinit ies. it is proposed to .::online Auguillospora 
emend. to species wit h unilocal conidiogenous cells and rhexolytic conidial 
secession, and to widen the concept of Anguillosporell ft emend. to ind ude 
species with uniloca l, determinate or percurcent to multilocal, sympodiaJ 
conidiogenous cells and schizolytic conidial secession. As al ready discussed. 
the different modes of proliferation of the conidiogenous cells proved to be 
a charn.::ter of litt le imporlomce at the generic level in numerous groups of 
hyphomycetc gcnern, which i$ also evident in the Auguillost>om complex. 
In A. f ustifnrmis Marvanov3 & Dcs..:als (Mar\'anov:i & Dcscals 1996), the 
conidiogenous cells arc monobla.o;tic. de term inate, but occa-.ionally they 
proliferate percurrentl)' or sympodially. In A mediocri :; GOne-tO! & Marvanova 
(GOnczOI & M::arvanov3 2002), they arc usual!}' pcrcurrcnt, but rorcly also 
:o:.ympodial. ~rrnal ~om hi nations of Allgt~ illospomspp. with schizolyt ic conidial 
scccs..o;ion into Augnillm;pllrellr• arc not proposed '!his should be based on 
compr~hensive n:-c:xaminalions of the spe..:ic:s concerned. including t)•pe and 
culture st udies anJ, if possible, molecular sequence analyses. 

Another problem refers to the relation between fJ.<endormguillospom and 
aquatic My.::ocemro.~pom spp. According to Deighton (1971), the presence of 
a basal appendage is an in..:onsistent char.Jcter. lie observed many ;:oniJia of 
J\-lycoccmtro:>JJom m:erina without appendag~>s . and described three other species 
of Mycoccmlrvspom without any conidial appendages. Sind air & Morgan-Jones 
(1979) also considered the form:ll ion of appendage:-: to he a variable character 
a.o; ob:o:erved in M. fUJIUltica and M. Wlrirms. Lacking appendages could be a 
reason for an inclusion of M. daw1ta and M. variaus in Pst>ltdolmgllillospom. 
However, the importance of the formation of conidial appendages as ge n('ric 
.:.haracter remains unclear. It ,.,ill hardy be possible to solve this problem 
onl y based on morphological studies. ;\•lolecular sequence analyses, including 
Mycocenlrospom ,·Ia rina, aq uatic Mycocctntrospom spp .. ·"·lycof(flcelfa and 
PstmdoauxuillosJJOm spp .. arc necessary to elucidate if conidial appendages ar<: 
relevant to ind icate phylogenetic affinities and distinct genera. 

Marvanov:i (19S8) has established the new genu..; Colispom, with C. elougata 
Marvanova as the type species. The conidiogc nous cells \'Cr)' much resemble 
those of Pseudotmguillo!'Jmm. The morphology of the coni diophores and conidia 
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is strikingly similar to Mycon:utro~Jwm d awl#(l, the only difference bei ng in the 
per.:urrent conidiogenous cell The genus ColisJXIm is possibly also a synonym 
of Pseud{)(l 11gui/lospom because it has schi7..olytic ~onidia l se.:ession. 
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1Nakujima 32. Tl1ira -immizaki, lwt1ki, l-"l tkusl1ima 970-0112, Japa11 

;\bslrad - Rhizomorphs of M dwl.it'lll".tJ •<trmtip.:J ha\'t be-en studiOO using light 
lind scanninA ck-c ti"'Ol microsoop)'. 'I hi1 rcn•:~kd an al'Jri<:oid rhi;o.omorph type thai 
consi~t..-.:1 of a.:ortexoflin..- ~ l~t:riphtr .. l" hyph;te ~urruundinga n~e:Ju llra oontilining Llrg~ 
di;~. nx: tc r "''C)S('I • h ~-p lwl". In addit ion. ur ticiiOrm to :.~ mpulliforn l cystidia «Wo.' rcd with 
cry:. tallir){' mat.:: ria l are SCUltcn-d on the :SurfKnof thc ptripiH:r.J l hyphae. '!he pr~rKe 

of JK:'rip l~<.'ral h)'l1hae lx'ariug rru uJCrous crstidia is dt scribcd as 11 nt,., ruorpholog.icod 
cluw.rctcrhtic o( !II. •·cnudJ!d. 

K~f W(lnl$ mrcelial COrti}, SOI JliUiruJ•hic fUilji.US, Tridwlotmlla<mc 

Introduction 

Rhiwmorphs sensu Cairncy ct al. (1989} arc produced by some saprotrophi.:: 
and ectom)'Corrhizal basidiomyce tes as they grow through soil and as..,.ociatcd 
li tte r. Although the genera l pattern of hypha! organisation is similar in all 
rhi:wmorphs, inh:rspedfic diffcn:nces occur in the degree of differentiation 
"ttained (Caimcy !99 \a, b). Recent authors (Agercr 1999, 2002; Agcrcr & 
losifidou 2004, CICmcn~on 2004, CICmen~on ct at. 2007) note that basidiomyccte 
rh izomorphs offer imponant new characters that arc potentially of great value 
to identification (Cairney 199 1a}. Alt hough identificat ion of rhizomorphs in 
the absence of ba.<iidiomala is extremely difllcult , several analomical studies 
of cCJomycorrhizas thai have included information on rhizomorph structure 
(Pmnz & Acker 1995, Raidl 1997, Agcrcr 1991, 1999; llahn & Agcn~r 1999, 

Contribution No. 215. lab<)ratory of J>bnt Par-asi tic Mrcolt)j:y. Graduate School of ur~ ~nd 
En\i ronn ~tnt.;~J Scienc\'.s. Unh~rsityofl$ukuba . Ja1~n . 
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llahn el al. 2000) have rnadt: possiblt: idmtificati on of many fungal symbionls 
in the absence o f fruiting struct ures. Unfortunately, descriptio ns of rh iromorph 
structure are available for onJy a few sapro tro phic fu ngi (Townsend 1951, 
Cairney et al. 1989, Cairney 1990, 199 1a; Agerer 2002, C!Cmcn~on 2001). 
Unti l information fo r many more saprot rophic species is available, assigning 
rhi1..omorphs to groupings such as o rder o r genus based o n si milarities between 
their mature st ructure and that of reprcsentati\•c members of a group o ffers 
a credible alternative (CairnC)' 1991a). Although man)' saprotrophic fungi 
belong to the family Triclwlom{lfliCC(IC, morphological characters fo r identifying 
rhizo morphs in this fa mily haw been poorly documented. 11tercforc, we 
describe ami illustrdte the detailed stru..:ture of mature rhizomo rphs produ.::ed 
by MelmwleuCfl vemu:ipes (Fr.) Singer, a member o f Tricl10fomata.:eae with a 
trkholomatoid basidiome, and compare them \\•ith alread)• published accounts 
of rhi1.omorphs of anot her species in this famil)', 1\lliga.:o/lybht platypl1ytla 
(l•ers.) Kotl. & Pou1.ar {Townsend 1951, Cairne)• et al. 1989}, that product.'S 
xcruloid basidiomata. 

Materials and methods 

t\ total o(65 mature ba$idiomata with rhi1.omorph~of M . wmlcif'i!.~ w~r~co llected fmm 
the following two locations: I) on woodchip garden mulch in Minuma Natu re Park, 
Midori-ku, Saitama-shi,Saitama . Japan from May 2005 to June 20117: 2) nn rich culti\'<ll~d 
soil in Taira- itumizaki, Iwo.ki-shi. Fukushima. Japan from October 2005 to October 
2006. M:1t~rial ex<~ mined in this study :m: d~posit~d in the Mrcologk••l llcrh:•rium of 
the National Museum of Nature and Science, Tol..-yo, Japan (TNS: aco:ession numbers: 
TNS-F !MIS. 16>\16, 16'1 17, !MIS. 16119, IM 20 , 161121.1 6-122, 16-123. 16'1211. 16'125, 

16126). 

Macroscopic characters ,,·ere described from obsc.n 'ations of fresh material with a 
stcrcomio:ros.::opc. For light microscopio: obscn•:.tions. fn'C-h:tnd S<.'Ct ions o f rhiwm orph 
pkces were mounte-d in distilled \'v'ater, 3% (wfv) KOII or 1% phloxine- 8 solution on 
ghlss slides. Pencil line dr-.1wings were nm<k: under :1 light microscope with II)()Ox 

magnification. Detailed rhizomorphic features wcre also observed through scanning 
ele.:tron micros.:opy (SE!I.1). For SF.M. small pit.-ccs (ca. 2.5 mm) uf rhizumorphs were 
fixC(t with 4% glutaraldehyde solut ion. rinsed 2 or 3 times with distilled water. and then 
Jehydr.1tcd in a gmdccl acetone .scric!i. These sarnpk-s were passed lhrough ~unyl -acctate. 
dried in a l litachi IICI'-2 Criticall,oint Oryer {Tokyo), auachcd to specimen holders 
with doub le- ~ idcd adhcsi\'c tape. and coated with platinum-palladium in a HillK'hi F.-
1030 !on Spuucr Coatcr ('IOkyo). Samples '''ere examined usins a llil'achi S-4200 SEM 
(Tokro) opcmling at 20 kv, 

Bg~. 1-7. Rhiw murphs uf Mdurw/n1Ct1 lln'frlcif>a. 1: Rhi:wmurph) under ) hlh:\unicr~UI)e. 

2: l.oos<'lr intt! T\•·~~~~ing ~pcriph<'r<lr hyphae pn)trudinA lrtlflt the ~urf~ tlf rhizomurph~ (SI!.\ol). 
:J: "l'eriphcr.d· hyph:u: with ~·)tiJia.1. S: Br<uKhl>J, $eplute, and urticiform (1), 1md ampulliform 
(S) ~·stidia on the surf11ce of •pcri)lheror h)'phac "·ith crystaUinc m~tcria l on the apices. 
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4'l I y \_ "'= - ;;.- - - :;;:..--

6. 7: C rystalli •lt' matt'ria l on tht'apic<"S of q~t idia (6) in bro~l ly triaugular sha11CS an .. l (7) in brood~· 
quadrilat.,ndshapcs(SEM). 

BARS 1: to nun. 2: 75 ~m. 3: 50~n l , 4: 25 pm. S: IO~In.6: 7.5 JIIII , 7:6 ~m ( I ,S fromTNS·F· 

1M l6: 2 4,6 7 from Tr\S·F· 16423). 
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Results 

The rhizomorph!> of MelmwleHc:tl l'errucipes are pale cream to whiti~h in 
~olour, profusely n.1mifi~d, and up to 1.5 mm in diatnl'h.·r (l:ig. 1). 11te oukr 
rhi1.omorph surface is characterized by loosely interweaving "peripheral" 
h)'Phac (averaging 3.1 ± 0.1 Jltll diam with an owrall range of 2- 5.5 fltll [11 
"' IOOJ) with apices prot ruding from the surface (Fig. 2). 'Jhese "peripheral" 
h)•phac, which constitute the outer rhi1.omorph layer, arc ~cptatc, .:o\orlcss h) 

pale hrown, and thi n-wa lled. Cystidia, which arc scattered on the surface oft he 
"pcriphcr.tl" hyphae (Fig. 3), arc :1 conspicuous feature. Cyst idia :1rc 38-135 x 
3.5-9.5 )Jm , oflen dichotomow:Jy branched, septate, colorless to pale brown, 
urticifonn to ampulliform and elongate rostriform at the apex, densely covered 
with crystalline material, without dump connections, and thin-walled (r:ig. 1, 
5). Crystalline muterial on the cystidia is colorless, 20- 39 x 3- 5 fl.lll, broadly 
triangular to quadrilaterolly shaped, and spirally alt'achcd to the cyst idia l 
apices (Figs. 6, 7). '!he medulla h: composed of predominantly large diameter 
"ves.,.cl" hyphae (Fig. 8) averaging 35.5 ± 0. 1 J.1m diam wit h 3n overall range of 
16.5-51.5 Jlm diam (11 = 100) intenn ixed with pos.,.ibly proteinaceous (Agercr 
2002) o.:tahcdrol crystal:- (Fig. 9) . 'I he "vessel,. h)•phac arc tubular to somctimc:­
doliate (Fig. 10), colorless to pale brown, and thin-walled. Reduced septa with 
doliporc junctions arc frequently found (Pigs. 11). 

Discussion 

In saprotrophic basidiomyc(:h:s, rhizomorph medullas contain large Jiamt:ter 
"vcssd" hyphuc surrounded by a cortex of finer "pcriphcr.ll" hyphae (Cairncy 
et at. 1989, Cairney 1990, Agcrer 2002). A si milar general structural pattern 
is evident from anatomical studies of rhizomorphs of cctom}•corrhiza l 
basidiomycetes (Foster 1981, 1:r3rw, & Acker 1995, Raid! 1997, Agercr 1999, 
llahn & Agerer 1999). 'I he rhizomorph structure of MelmwleHC~l rerrucipes 
reported here suggests that the general structuro~l pattern can be extended to 
include saprotrophic tricholomatoid fungi. 

Unti l now, rhi:r_omorph structure has been described for only one 
representative of the TridwlomtiiiiCt.'llt!- .~.ft!gacullybia platyphylla (Townsend 
1954, C01irncy ct al. 1989). Alt hough its rhizornorph morphology is similar to 
that of 1\ll. verrucipes, there arc three striking differences.. First, :\>1. vermcipes 
rhizomorphs have numerous cyst idia on the surface of "peripheral" hyphae, a 
.:harocter typical fo r many ectornycorrh i1.a I ba.c:id iomycctes (Raid\ 1997, Agercr 
1999). llowever, cystidia arc completely ahsent in case of Meg. plc1typ!Jylla and 
o ther saprotrophic basidiomycetes. ' I he "peripheral· hyphae \\'ith numerou..'\ 
cystidia that arc diagnostic for M. \'t!rmcipes rhizomorphs represen t a first 
report of cyst idiu fo r rhizomorph su rfaces. Next, "periphera l" hyphae of Meg. 
pli11)1Jhylltl rhizomorphs comprist' numerous fine hyphae (ca. I ~min diameter) 
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Hg.s. 8 - 11 . '!hi." rlll-du lb cunstitutOO by Urge d iameter ~,.t"S!oel • hyjlhlle 8: Tubular"•~s!ler hyjlhae. 

9: ·Ve."Sel" hyphae With J'O~~il'ol y rrotcinaC('()U~ crpt ~ Jiine 11\:IIC'ria l (arrow). 10: l)ol iatc -,·cs.'K'I" 

h YJlll~ •••ith n 101r1y * Jlla . I I: Cr )')ta llinc makrial (in bl.u:k fr.JI IIC) and .ICJII:I wit II dolij)ore jur JCtions 

(arrows). lMRS 8: 20 ~n1. 9- 10: •IS ).1111, II : 2SJrm (3- 11 from TI\S· F· Ib-125). 
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with thick-walls and a few thin-wallt:d hyphae (2- 3f.Lm diam; Cairneyel a!. 1989) 
while the periphcr.J.\ hyph ae of M. v.:rmcipcs rhizomorphs are u nifo rmly thin­
walled and 2- 5.5 !Jm diam. Finally, the MeJ:. platypl1ylll1 rhi zomorph medulla 
is composed of both wide (1- I5 1J.m diam ) "vessel" and narrow ( 1- 2 flnl d iam) 
hyphae (Cairncy c t al. 1989) whi le the M. verrw.: ipi!~ medulla contains only 
wide '\·es.,.cl" hyphae ( 16.5-5 1.5 flnl diam) and no narrow thin -walled hyphae. 

We bclic\'C that the rhizomorph t:ystidia, thin-walled "peripheral" h)•phac, 
and thick-walled "\•esscl" hyphae present in the 1\>f vermcipi!$ specimens 
exam ined in this study represent new taxonom ic characters forM. t--errucipes 
rhizomorphs. As the chcilocystidia and plcurocystidia previously described 
for M. vcrmcipes basidiomes (Bockhout !999, Fontenla ct al. 2003) are 
morphologia llly similar to the cystidia on rh izomorph surfaces, we predict 
that cystidia found on rhizomorphs of ot her Mda11oleuw species will resemble 
those found in M . ''errucipes. 
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Two species of Ganoderma new to Taiwan 

:iJIWi l @WIIif. TIIIIIl$.Ciilt.IW 
1Dt•portmelll ofUorany. N11tianal Museum ofNommll Scienu 

h lidnmg. Tuiw1m 404, ROC 

'Syslt!llllltic Mycofogy mull.idJctrology J.,,/xmllfll)' 
lnstilut;.• of ,\>licrobiology, Chilli.")'<! ,1\cMh•my lojScimcr'S 

Bciji11g, 10010/, Chinil 

AbslrlKt - GIIIIO{kmurftoip<'.$ and G. mu/tipli<nlr.m arc nc...,·lr rc>:ordcd from T1liwan. 
Gmi(J(h'Trnll fkxtJ~n hus a ~ nlilll 1\'Jdbh brown r•ih: u:~ with a long anJ th in ~t ip~:, 

yd lo .... ·ish bfO\,·n 10 dark brO\'.·n cootut. and ellipsoid orO\'Oid lmidiospoK"S up to I J.S 
Jim lonjt. Gm~&l~a t>mftipli.~almn is ch;JrJctni~.t:d by a rigid,scs5ilc ~sidioma , dul'lcx 

context, amyloid cut ide .-:dis with apiC"a lly acanthus-like lobcs.lln..-1 0\'0id N sidi0$porcs 
no lclflgcr than 10 fl1ll and with n)()(lcrdldrcompicu~" echinuL1c. ·rhc full .lcscri rlion~ 

ofth~ twosp«~icsurtgiwn . 

Ke)· wonb /~Hypomld. IUQOonty. ne"· record. gqrJphical J i.slr ibulion 

'l'Sc!JII! 
.:z;;:)'{tr~U-ri~ti-qilz ( (;mtodmnajlai~s ) ;ft!Jill.Z ( G. '"'' ltiplkarmn ) 

tE:iif.l 1'fH1fi6 • f;IM8Z:#!II~iS9!PJ·~M:t! • .ta~i¥JSH'3 · 11im~~Ji* !~ 
~P.':I!fi~l-1.&.f1ll~~ijp ta~. JiH~ I I.S tt m~:.l!iP-: f · iiCDZ!..;J.{fP!:J.tii?Hti-f 
~ · ~~'l a':IM · 5i..tj!,~t.f>'ltti.f!.H.ll'l~iHi!.ea:.~-JltS:ll::f8J.;(&.'H:JAt;t 
!IIIRf'*.:li-f' Ji!e. IO ~~~~~1:J6f.l:ifjif:RS-f6..:i:Jlr.Jit · J,.:~tJ l.lt'liKM!f! 11-f ~~~ 
tf.Jt!Itli· 

Introduction 

Gmmdctrmtl P. Karst. is a well-known polyporc genus in Tai wan. Some of its 
mcmb(.•rs rcprc~cnt economically important medicinal fungi, but it has also 
been regarded as a srmbol of good fortune and immortality in the Chinese 
literature for thousands of rcnrs. A survey of Taiwanese Clm odermll was 
initiated earl}' in the 2Qlh ce ntury and a total of 21 names have been recorded 
{illlurrill l909, Yasuda 191i, Kanehira 1918, 1923, Sawada 193 1, 1959, lmazcki 
1939, Hou 1950, lma1.cki & l-longo 1957,Chang & Chen 1981,1-lscu cl al. 1989, 



374 ... Wang & Wu 

Zang & Su 1990, C hang 1992, 1994, C hang d a l. 200 1, Wu & Zhang 2003, 
Chou & Chang 2005, Wang ct a!. 2005). Of these names, Wu ct al. (1997, 2004) 
excluded one fro m Grmodermata~e11t: Donk, and W<mg et al. (2005) treated 
two as synonyms. f urthermore, nearly half of the remaining species names arc 
probably synonyms that need fu rther cla rificat ion. Two newly recorded species 
of G'a11oderma from Taiwan arc described in this study. 

Materials and methods 

All sp~c imens us~d in this study have been deposited in the herbarium of 
Naliona l Ivtuscum of Natur.:a l Science o f ROC (TNM ). for observations of 
microscopic ch ar:.~o: t~ rs, 5% KOH was used as mounting m~dium. Mdzds 
reagent \<J;lS emplO)•ed to detect amyloidity and dext rinoidity. At least 20 
basidiospores were measured from ea.::h mature specimen. 'I he basidiospore 
size was given both with and wit hout the mp:osporium in the des.:ription of 
each spc.:ics, bu t on ly spore sizes with myxosporium were used for comparisons 

between species. Line dr.:awings of basid iosp0n:s and cuticle cells were made 
with the assistance of a camer.t Iucida. 

Taxonomy 

Cat~odcrmaflexipes Pal.. Hull . t ri mc:-~. Soc. mycol. Fr. 2.'\: i5 (190i). Hgs 1- 3 
•t:.nnojk.>.'if>(~ (l'al.) Silcc. & Tra\~CSO. S;rll.f,ms. (Abtllini ) 19: 710 (t910). 
• PnlypontJjk.rif'Q (Pat.) !.loyd . M~ Wril. J (Sp1. Stip. PolnK~mitb ) : 10.1 (19 12). 

BASIDIO M A. annual, stipitate, corky. P ILEUS 0.7- 2 x 1.3- 2.8 em, up to 0.8 
em thick at the base, puh•inate, subcircular or flabc lliform; upper surfa.:e 
reddish brown, weakly to strongly la.:.:ate, finel y .:on.:ent rkally sul.:atc, fine ly 
radhll)' rugose; margin thin or obtu.-.e. conoolorous or yellowish brown, often 
SUht run.:a tcd . P O RE S UIU:AC f. g rayish tO )'e\lowish brown; tu hcs 2- 8 mm long, 
)'cllowish brown to b rown; porcs 7 (- 9) per mm, subdrcula r, 90-1 10 (-130)pm 
diam. , disscpimcnts 25-70 .u rn thick. Sn vH6.2-10.5 x 0.2-0.6 em, dorso-latcr.t l, 

subcy\indric<~ l or ilattened. dark reddish brown to purplish black, strongly 
la..:catc or not. CONTEXT O.S- 4 mm thick, yellowish brown to dark brown with 
woody lines, corky; generative hyphae 2- 6.S J4m diam., colorless, thi n-wa lled IQ 
subso lid, with dam p-con nexions; skeleto-ligativc hyphae 3- 6.5 Jl lll diam., pale 
yellow to yellowish brown in KOH, dext r inoid; binding hyphae lwvista-typc, 
2 14m diam., .::o lorless, thkk -walled to solid BAStuiOSI'OIU'.S 9- 11.5 x 6-7.5 11m 
(with myxosporium) , 6.5-9.5 x 4.5-6.5 Jl m (wit hout myxosporium ), elli psoid 
o r ovoid. apically truncate or no t, brown, wit h a dark brown eusporium hearing 
conspicuous cchinulae or not. CuTts composed of clavate clemen ts, 20-50 x 

(4-) 7.5- I0.2.um. amyloid 

Sp«im<'m ... wuuiul'd Tai ~->'an : Nautou. lluisun Ftwcstr}' Swtion. 24°04'N, 121°01 ' 1~ 

~11 . 16SO m. on If('(' base, tJ Jk<. 1996. W.~. Chou, CWN 01991 (FOOOS61 S. TI'\M); 
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F•o~ I J. GntrOii"'Mjlt.:ripa {CWK 0 1991). 1:1r1. I. Uasi.t iom nta: F1c1. Z. Scct i1lll~ of (I ll is: l:rc:. J. 
Basidiosv orc-.s. fiGS <t -7. Guii<Hkmu• multif>limlmn {FIGS -1 . 6 & 7: FL 0307·3: Fro.~: CWN 05622). 
F1o . 4. l la~idinm.;al a; l:ao. 5. l!:a.~iditm1;1; 1:m. 6. ~tic1m of culis; F1o. 7· l!.asidiOspot\'-"· 

Hars: t em iu Fig.\ 1,-1 &5: IOf••n in Figs2.J.6&7. 

Lifnhuachih, 2~·56·~ . 12o•srE. alt . 700 n•. on rotten wood. oo lun. I~H. W.:-J. Cho u, 
CWN005<13{FOOOZ288. TNM). 

Di.<1rib111io•• Vie~nan1 (I>'JK" kM:.Ji i1y) , t'.:e!pal. lndill. Pal:.i ~lan (Sreraert 1972). mainland 
China (Zhao & Zh:u111 2000), Taiwan (I hi~ Sludy). 

NOTES: Ganodemrtt jlexipe.~ is easily recognized by its small reddish brown 
pileus, long and thin stipe, )'ellowish brown to dark brown context . and ellipsoid 
or ovoid basidiosporcs. The basidiospore size (9-1 1.5 x 6-7.5 jlffi) from the 
two Taiwanese collections falls wi thin th e rnnge (8-9.9- 13 x 5.5-6.5-8 jlffi, 
measured by Steyaert (1972) for G.Jiexipt!$, anJ fit s that of the le .:: to type (9- 11 
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x 6-7.5 ,urn, measured by Ryvardcn ( 1983)) of this spccit.>s. In addition, the 
featu res o f warty, vaguely pli..:ate basidiomata, pore diameter conspicuo u:oly 
larger than dissepiment thickness, corl..)' context composed of mostly fine , 
and thid:-wallcd hyphae in the collections from Taiwan resemble those of 
aut hentkatcd specimens and of the holotypc {Steyacrl 1972}. 

Steyaerl {19i2) noted that the apex of basidiospores of G. flexipes was 
permanently rounded and would not collapse. ll owcver, we have found some 
apically truncate basidiospores in the specimens ci ted above. 

Gtmoderma Jlexipes is similar to another subtropical to tropkal species, 
G. ctllidl)philum J.D. Zhao et al. The latter has a small reddish brown basidioma 
with a thin and long stipe,and basidiosporcs 10-12.1(-13) x 6.2-8.7 ,um (Zhao 
et a l. 19i9). 'I he spores are larger tha n those ofG. flexipes as measured in this 
study but sim ilar to those ofG.flexipes as indicated b)• Ste)'Uert ( 1972). 'I he t\\'o 
species mar be conspecifi..:. Chou & Ch:mg (2005) repor ted G . ..:a/idopl1ilum 
from Taiwan but did not mention ba..-.idiosporc measurements and specimen 
citatio n. Currcntly,spccilicdelimitat ion between G.fli!xifJesand G. mlidopl1i111m 
is not dear, and 11hould be further studied. 

Glw otlcmw ""' IJiplimlmll (MonL) Pat., 
Bull. trimcsl. So.:. mycol. i=r. 5{2,3): i ' l ( 1889). 

•PolYJ•.,rus mulli(•/ic(t/M Mont.. A1111b Sci. ~JI .. Uol.,kr. 'I 1: lUI ( 18>-1). 
• FfH111!1 mulliplklll11~ (Monl.) Sacc~ Gre\·i llea 14(no.69): 18( 1885). 

BASI DIOMA annual, s~~ilt! and broadly allached, woody. PiLEUS 6.5- 10.5 x 
9- 18.5 em, up to 2.2 an thick at the base, ren ifonn, dimid iatc, flabcllatt!; upper 
surface pale to deep reddish brown to purple, becoming black or brown at base, 
weakly to strongly laccate, ..:oncentrically sukate o r not; margin obtuse, usually 
white. P01u~ S URFACe yellowish green, bright yellow or yellow, becoming 
brown when bruising; tube!l up to 1.2 em long, pale brown; pores 5-6 per 
m m, 100-170 pm di:am., di l1$Cpiments 30-100 pm thick. CoNTf.XT 0.1-1 em 
th ick. duplex, upper layer yellowish . lower layer yellowish brown or brown, 
wilh melanoid 11ubstances o r whitish filamen ts; generative hyphae 2.5-6 pm 
diam., ..:o lorlcss, thin -walled, damp-conncxions ditli..:ult to obst>rvc in drit>d 
spedmens; skelt'la l hyphae 5-6.5 fllll diam., abundant, arborifo rm, yd lowish 
brown to reddish brown in KOH, dextrinoid; bindi ng hyphae dillicult to 
distinguish from broken tapering ends of skeletal hyphae. BASIDIOS I'ORl!.S 8-10 
x 6.5-i Jtm (with myxosporium), i-8.5 x 5.5-6.5 ,um (\\•ithout myxosporium), 
ovoid, apically truncate or not, brown, with a dark brown cusporium bearing 
moderately con~picuous cchinu\ae. CuTts composed of apically acanthus-like 
hran.::hed cell~. weakly to ~trongl)• amyloid 

Sf~dm<'IISr:mmhrrtl ' l:ai\1-an: ll.sindm. Shihtaoshan, 2>1°39'N. 121°01 'E. alt. 300 m, on 
trunk of d~;ad ;a ngiosptrrn. 21 Aug. 2005. S.H. \\'u & S.Z. Chtn, 1\'u 0508-22 (Hl019055, 
TNM). 'l llidJUng. Till::tnJ:.on roncn wooc.l. 27 Jul. 2003. M.C. ran & s.,\ . l.iu, l-'1. 0307 J 
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(FOO i s-489, TNM). Nanlou, Uenhuachih, 2)056'~. 120°53'£, air. 700 m. on li\•ing 
lrtt, 2~ Jun. 1999. W ... Chou. CWN tH2S7 (Hl0\3 11fl, TNM): l.it nhuachih, 2J0 56' N, 
120°53'£, all . 700 m. on lrunk bas~ of living In-c, 06 Aug. 2002, W.K Chou, C hiN 
()5612 (!-=00 162 12. TNM): l.icnhu~chi h , 23°56' N. 1 20°53' 1~ ah. 700 m. un roucn rrunk 
o fangiOS)k'fnt. 19 jun. 1991, S.H. Wu, \\',, 9W6J!/-JS(FOOJSI78, TNM): Lienhuachih, 
23°56'1'\, 120°S3'E., uh. 700 m. 1m mncn wuud, IS Jun. 200 1. W.K. Chuu, CWN 05100 
(l:otll5&16, TNM). 

IJiMrilmli1111 P~•llropk'".JI (Stt~~ rl 1980. Zhao& i'.h:w g 2000, th isstuJy). 

NoTES: Gmwderma multiplicarum .:an be ch arn.:lcriud by ill> rigid, scs..-.ilc 
ba..;;idi oma. duplex context , weakly to strong\)• amyloid cuticle .:ells with 
scanercd small protuberance:;, and ovoid basidio~ores with moderately 
conspicuo us echinulae. The basidiospores, measuring 8- 10 x 6.5- 7 ,urn in the 
Taiwanese colkctions, are sligh tly klfger than those fo und in the holotype, the 
latter measu red as 7- 8 x 5- 6 ,um (Ryvarden 2000) and 7-9 x 5- 6 ,um (Gottlieb 
&: Wright 1999). However, the 'Ja iwanese !>pore size fa lls wit hin the rnnge 
(7- 8.7-1 2 x 5- 5.9- 7.5 ,urn) of this species as indicated by Stqaerl ( 1980). ' I he 
morphology of basid iomata of the collections from 'l'aiwan agrees wel l with 
that of the holoty pe as des.:ribed by Gollli eb & Wright (1999) and Ryvardcn 
(2000). 
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Athelicium hal/enbergii sp. nov. {Basidiomyutes) 
from Belarus 

Eu<:f.Nt: O. Yu~ctu·:N t.:O& I IP. tKKt K m ' tRAN't'A • 

.:11gcm:_yu@trll.&y 
\~ f. Kltpr!!viclr bull/lift' ofExperim.·ntlrl Bottmy 

Akademid wllyaStr.17, HY<!10072 MinJk, Hdt~rus 

'/r;•ikki.kotlrmrttr@yrrrf"'risto.fi 
RI!SI.'trrdr D!!ptlflmt'l/1, Fimri~ll Erwirom11~rt lnMituti' 

P.O. Box 140, H -002511/dsinki, 1-'illfmul 

,\bstrac-t -J\IIu_-/iciurn Ju.l/tnbr•J;ii (Bmi<li(lr")"'<MII) isdescrib«< as llt'-''· It \"<<S collccrtJ 
in 2000 and 2006 from the .same loc.il lity in an ook f~t in thi:dty of Mi rl)k,lklarus. 
lhe new taxon is tht' $('\:Ond SJI«it':S to be.- aJsig.l<..>d to the former!)· monotypic genus. 

Kt'r words - athdioid fungi , PQtmlu) lr.-multt , taxonomy 

Introduction 

Tit~: genus All~tdicium K.l-1. Larss. & Hjortstam was proposed as a mono typic 
genus with one spc,it's, A. stridii K.H. Larss. & Hj ortstam (Hjortstnm 1998). 
h is rather common in Sweden and Non \'ay, occurring on hard, decorticated, 
wind-desiccated branches, stumps, and structural.:oniferous and angios perrn 
wood, including boards (l .an:son & lljo rt stam 1986, J)omaitski 1988, R}•vardcn 
etal. 2003). 

In autumn 2000 a very small specimen of an athelioid fungus was o.:ollcctcd 
in Dro1.dy fo rest at the north h'estern periphery of the cit)' of Minsk. It was 
found on bark at th e base of a Jiving wi!I0\'1. A description of this material was 
published as Atlu!liciwn sp. (Yurchcnko & Kotiranta 2006). 

The collection si te wasre\·isitcd in 2006and the same species was collected several 
times, again at basC'S of living deciduous trees, .:a 2- 8 .:m above the ground. 'I he 
habit:H is Quercu.~ rolmr forest of the 01rylus fWellmm - Oxalis acetosella type, 
wit h abundant Populus tremula, and some l' icta aMes, Pnmm tll' ium and l' imts 
.~ylwstris. At the tree ba~s there were as we11 patches of sma11 basidiomata of 
two other corticioid species (Atlu!litt jibulata and Utlwtobtt.~idium Jrt.~iSJHmun), 
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and oft.:n logelher wilh Arh.:liciwn. h is remarkable thal macroscopkally they 
are very simi lar to Atltdidum and can easily be mixed wit h it in herbarium 
samples. 

Species description 

Atl1clicium /la llcnbcrgii Yur;;hc:oko & Koti r. sp. nov. 
~·h·coBASII. MB510996 

Fig. I 

Cl~rpowmtllfl ft!$UJ1imlla, prlliCIIIur~. lt1.w m/hm·rt!/1/;:J.. panm (Q.S 18 mm lmt~a). 

l.:tmissimo (drr:o 50 Jill! crrusu). uiiJa. Mm~.., im£:finitus.. Jlym.:11nphontm lai:w, Sill> 1.:1/1.: 

loyrrwt~ittm]'"",' /1f1mitlr:um.SubiCIIIrtmt•mdmoirl"''"'· S~..,.."I'Y/'1"'""" tlffNWrniltCIIm. 
Hyf~""' ;; r,bit:~tli iu .. .., ilttcrk.l'ltlt', tliJJmctat, tlfCNiic.: rtl/tiUS<I<', lmuit;:t tmoiada.: •..-1 
ltlrvii<!T iiiCT/wtt/t twtict.o/fl.:, /tit:>'ll/"t d lll<Titsltl/(11', lt)'il/i/111.:, (/ .J )1.$ ..-J.S( 5.7) /II" 

tliam., k f"U fibultll is •..-1 t.~fil"'lati). 1-lyl./"'" Jubbil~Hiitll~:.> ~"''"' itramllllllr. Cy>tit/it.l 
mtlla. &.~UIU1 tttriformill. in part.: l!a$ali .ctipita/11 ,.._.j $ub$lipilnta. I1>1..Ci fib~tlara, ( 18 )20 
25 X 6.2-7.7(-8. 5) /" "• n un Slc'l'lStnUIJbrtJO / - 3 IIUIJ.:m's, tCCII), •/.2- !/A fml fotl)(l~, br.tJOI 

1.8 1.21"" cmt;.d!-. SfN!m.: dlip$0HI~ W"llarerc: ruln.t'iali ieYiltr COrM'~Na.:, tl(lfJtnultljrlllm 
iltf trpia:m tlllc:mutlt:e, cum 11pit ulo n·ut,s:no, (9.2 ) 10 11 x (5.1 )6 Z5( 8.J) I'"'· luc:w..., 
la.:Yilc:r im:m #IIIO: uwirntac:. ll)'tlliUtlt, JKJ •lt$nli•·ac:, at:)'ilr""f'hilac:. 

tllf tqrticrm him {tlmlit mn Yiwnmn .:1 lrr•IICQnun arbvtmn frvmll)$(lrtmt (Populus 
trcmula. QucrClJ ~ rubur. Salix Cdpl'(>.l). 

A. st.ridii dijftrt lxuitliis.. qr~ cin.'tl duplo miuora. c:r .<c:.tqui .~ris mi11orib1 .. •. 

noton'P& Belarus. Minsk. Drd7.dy foust. in n1ixOO for~t .... ·ith /),)pt~lll$ trc-mula and 
Q11r1n1s wbm. ;~.t Nse of lhing IVJ.m lcl> lrrmula, 19.XI.2006 E.Q. Yurdu:nko (MSK·I: 
6801). botypu$: Item. Kotirdntll. 

trrYJ>rOu')(ly - The ·'Jl«ies i~ named in honour ofProfe'-SOI" Ni l~ I la lk:nherg. an cmioem 
Swedish spcdalist on ctwticioid fu ngi ofEurc1f!e and ~uthwe.st Mia. 

fiASIOIOMA'I'•\ rcsupinalc, in small patches (0.5-18 mm long), very lhi n (ca SO 
~m), white, loosely attached, ~onsisting of disconti nuous (minutely porulose) 
hyme.nium developing on a very loose, ar.1chnoid subiculum. Margin not 
differentiated. HYI'HAL SYSTEM monomitk, hyphae distinct, hyaline, without 
oily contents, wilh clamped and occasiona l simple septa. Subicular hyphae 
( 1.3-)2.5-1.5(-5.7) ~m wide, lhi n· walled, moderately branched (!he widesl 
ones slightly lhick· walled and sparing!)' hranched), smooth or encrusted, 
with incrustalions presen•ed in IKI and almost comple tely dissolved in KO II. 
Subhymenial h}'phae thin· \.,alled, richly branched, partly cncru,.; ted, 3 ~Jm in 
diam. CYSTIUIA none. BASIUJOLllS (or immature monosterigmate basidia?) with 
subacute tips, scaucrcd. BASIDIA basally damped, utriform, more or less stalked, 
( 18-)20-25 x 6.2-7.7(-8.5) ~m. with 1-3 stout, mostly straight skrigmata, 1.2-

9A ~m long and 1.8- 2.2 J.llll wide al base. SPORES ellipso id or broadly ellipsoid, 
somelimcs slighlly adaxial!)' con.:avc, amygdaloid and tapering 10 the apex, 
slightly thi.:k.walled, (9.2-)10- 12 x (5.3-)6-7.5(-8.3) ~m, Q = (1.1-)1.5-2 

(- 2. 1), in amyloid, nondcxtrinoid, acyanophilous, with a prominent api.:ulus. 
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l:ig. I. ,1//adicirmr/rn//m/Jt.•'}!ii MSK 680 1:11 ~lightly th ick-.. ·alled sp;~ringly hr.mch('t l ~uhicular 
hy11hae, b *.:tiun through basidiorna, c )pVrl.'); MSK S74S: d spores. 

REM;\ N.J.::.!'- ' ] he basidia arc like those of Athelicium stridii in being sta lked and 
in having 2-3 ( rarely 4?) stout sterigmata. In contr-.ast to A. stridii, the basidia 
of the new species arc approximately only half as long a." in A. srridii (30-50 ..,_m 
in A slridii), the hyphae are narrower (3.5-S ..,_m in A stridi11, and the spores 
dearly smaller (15-18 x 7- 10 ..,_min A. stridii; 1-Jjorlstam & Larsson, 1986). 
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11w spe..:ics in genusAthdopsis Obcrw. ex Parmasto arc somewhat sim ilar to /\. 
lwllcmbc:rgii. Howc"er, basidial lengths do not reach 20 lilll while old basidia l 
remnants are visible (almost like in Uepetobasidium J. Erik~.) . Moreo\'er, the 
subh}•mcn ium comprises very richly branched h}•phae that form a '"mess." and 
is quite different to that seen in Atl1eliciwn. Also the basidia normally bear four 
sterigmata and the spores arc glued together in a \'cry charactcristk way as 
shown by Kotiranta & Saarcnoksa (2005). 

A small varial'ion in si1.c and shape o ft he spores was observed in A.ludfe,.bugii. 
In holot)'pc (Fig. \c) the spores arc (9.2-) 10- 12 x (5.3- )6- i(-7.5), I.= 11 .3 ..- m, 
\\' ::::6.3 ..-.m,Q'= 1.8 (n = 30). 1n MSK 57'15 (Fig. \d) thc sporcsarc morcbroadly 
ellipsoid, sometimes basally wider (like in some Botryobmidimn species), (9.2-) 
10- 12 X 6-7.5(- 8.3), 1.= 10.2 fUll, \V::::6.5 ..-.m, Q' :::: \.6 (n = 30). 

ADDrTIOSALSI1f.U'-U~'iS STUDII.D lkola m s. Minsk. Drauly ii>rest. (lO hilrk at base ntli\i ng 
Sulix mp~t1 and partly on li\'il)g <'Jiit'h>1 ic mOS5C.S. II .XII.2000 E.O. Yurchenko (MSK 
S74S, ( ill. II.K.): ' '" bark ut ba..c of Pu{'l,/uJ tr<!m , /a ,<,lump. 19. Xt.2006 E.O. \'urchcnko 
(MSK 683 .. . H.K.): oo bark at OOsc: of ti••ing Qtu!R'ftS robur. 19.XI.2006 f_Q. Yurdrcnko 
(MSK683S, I I.K.). 
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Scopinella solani on graminicolous hosts 
in Slovakia and the Czech Republic 

M ARTIN PASTIR¢ ..\..:• & KATARfNA PASTI R¢..\ KOV-'.11 

lt.:/CIIUI/111@/m/IIWiL ;:om/ 

• Slovak l ls:ric.uftural R.<"Starclr c~nlrt, RI'Ullrdr lt1Siifrd~ of l'lant l'rodtulion 
Rrtlli$/rwsku co; /" 122, SK-92168 Pi~ltmy, S fumkiu 

• tt~.•lilllli! of limos/ EcofoJOI> Oromc/1 of \t'm>tly PilmUlJiu~y 
Sl11vo1k Acmll!my lifSci.mca;, Akml.:midw :Z, SK-9•1901 Nilm, Sft>w1ki,, 

Al.l~ tr.KI-Sn.ipllldlfl wl1miwa5 found on 0\-.:rwint~:n:d iniloi\'Kf:n.:~-s of 8tii('/1YIItNimm 

pimlilltml, /hryli$ Rlor...-ratn, and lilytr?;in n.•p.tu.<. 'I~ morphologirul chur-.u.:lcriJii(".~ 

~nd IK»I r~ng<.' ol S. wlrtm an: dcK ribo:d. '!hew an- t h~: fint 1\'CocJ) or S. wliml in 
Slo\Oi kill and the C2<'<h Republic. 

K<')' words- biodi\X'rsil~'· grami11icolous ascolllyc<'te, grasses 

Introduction 

The genu.~ Scopinclla J..Cv. belongs to the Cermo:otomatace<le (Sordaria le:o) and 
is ch::ar.:acterizcd by brown-black, long-necked perithccia and cyli ndrical, 
pigmented ascospores that uniquely collapse bilaterally when dried 
(1-lawksworth 1975, Malloch 1976). The genus Scopi11dh1 was revised by 
C<~nnon & Hawksworth ( 1982) to ac..:ommodate S. lmrbata (Pers.) Liv., which 
was removed from Meltwosponr Corda mainly on the bas-is of a long-necked 
perithedum with quickly-cvan e~cen l asci containing cuboid-ellipsoidal spores 
with l'wo prominent longitudinal ge rm sli ts. Malloch (1976) compiled a key 
for identificat ion of the genu.~ ScofJimdla con taining four sped~. Three species 
produce eight-spored asci: S. barballl, S. Ctmliucola (Fuckd) Malloch, and S. 
so/a11i. Scopiue/ft, splweroplliltl (Peck) Malloch is distinguished by two-spored 
asci. Tsuneda & l liratsuka ( 198 1) and St-:higdct a!. (2006) des..:ribed two further 
specie:>, S. musciformis St..:higd, Umaita & Guarro and S. gallicok1 Tsuneda & 
Y. Hi rats., respectively. '!hey differ from previous species in the ir habitat, size 
and shape of the ascocarp. and number of spores per ascus. Scopiuella soltwi 
ha.~ been reported in Canada on various overwintered intlores..::cnccs and 
stems of senescent herbaceous plants of Oenorltuc1 IJieuuis, Araimn minus, 
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and Poteutifla Jm lche/l(i {~ll a lludt 1976). From the British lslt!'S this species was 
recorded on a Piuus sylt't!.(tris cone (Cannon & Hawksworth 1982). 1l1e fungus 
was also found on dead and deteriorated petioles of DryaJ octopetala in Poland 
(Chlebicki 2002) and on involucrol brac ts of Sumtula l i iiCic.lrin in Sweden 
(Holm & Ryman 1997). 

During a survey of fungal biodiversity of overwi ntered in florescences of 
Bmcl,ypodiwn pimmtum (L) P. lkauv., IJ(raylis gltlmemta L, and Elytrigia 
repeus (L) Nevski, a species belongi ng to the genus Scopiue/la was found. 
No species of Scopi11elln ha.;; been report ed previous!)• from Slovakia (l.i 1.0il 

& Uadgalov:i 1998). 'I his paper documents the occurren ce of S. solaui on the 
previously mentioned grasses in Slovakia and the Czech Republic fo r the fi rst 
time and prest:nL-. info rm ation on the taxonomy and ident ification of this 
fungus. 

Materials and methods 

1\ol3teri3 l of Bmchyptldiu m pimwtum, Da.:tylis glomemtfl, and £/ytri~ ia repe11s 
was collected from different parts ofSI0\'3 kia during the 2005-2007 growi ng 
se3sons. "I he morphologi c.~ I characte rist ics of Scopine/1(1 sola11i were examined 
from dried specimens. 'I he ascocarps were viewed with a stereo microscope on 
di iTerenl parL-. of overwintered infl orescences and collec ted with a sterile needle. 
The ascoca rps and ascospores were examined mic roscopica ll y (JENAM ED2, 
Carl Zeiss ]t-na) by mounting them in w·o~h:r or in lactophenol-.:otton blue. The 
m~:asurcmcnts of ascocarps, <~.sci <~. nd ascosporcs we rt.' rtcordcd Rt.'prt.'st.'nlative 
materials h3ve been deposited in my..:ologica l herbarium of U.S. Nationa l 
f ungus Collections (llPI) . 'I he fungus was photographi..:ally do..:umented by 
digital camero Olympus CAM ED IA C-4000 ZOOM . 

Taxonomic description 

Scopit~clla sola11i (Zu kal) Malloch, Fungi Canadcnscs: 82, 1976 
8;uionym: ,\fdtt~JO>p<~ra wlum Zubl, Vcrh. K.K. Zooi.-Bot. ~- \Vicn35: 3•10. ISSS 
Synml)'m: MdtliiO$pt'lrOJ pom: Grifliths, null. Torl'l')' Bot. Club 26: 0~. 1899 

M A'I'I:RlA l. llXAM l ~l.n SI.OVAKIA. On IJ.rrlGI.ypodium pimUitmn: Chnk'ICW. 21 O.: t. 
2006 (111'1 11711200); Kr...:Uoow ... 21 Oct. 2006; KukO\·li, 21 Oct. 2006 (IWI 1178201 ): 
?'..t.' l nui'IOI..:~. 16 Sep. 2006, coli. and del. M. Pa~limik. On Dnctyli.<glor~rata: Girnhm·cc, 
21 Oct. 2006: llurn~ \h (ncar O~lany). 16 1'\o\'. 2006: Chmeli:w. '2 1 0.:1 . .!006 (lJPt 
87::1199): h-:~c:h110\-J, 20 Oct. 2006 (Bl' l 117S I97); Ka rn i~l r, 21 Oct. 2006 (BI'l l:I7S I9;\); 
Kapu~ny pri Prclove. I Jan . .!006 (BPI 1\78198): Klukn;wJ. 21\ Aug . .!006: Kostol'anr pod 
Ttibetom. 7 Apr. 2006 (BPI 8711195): Kro~ o!U no\'Ct. 21 ()a. 2006 (1;111187819•1); Kuko\·.\, 
21 Oct. 2006 (llf'l878192): Ni lra, 23 Apr.2006: f'odhor~ny (nc~ r ~il rn), 8 N()\'. 2006 
(lU' I l:l78 191): RuW\'Ct:.l:l N•.w. 2006: \'cl&r. IZ De<. 2006(lJI' I l:l78196): Vigl~· I 'Wu~. 

16 Nm·. 2006; Z..lnlOIIlO\'CC, 16 S<op. 2006. coil and dc t. M. P1»lirto\k.. On Elytrigin ri~us: 
1\r~UilO\W, 21 Oct. 2006 (IJI' I 87820.l): KukQ,·J. 21 Oct. 2006 (111'1 871\202). coli. and 
drl . M. I'o~sti rl'ik. 
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Figuro;: I. &opiudla snlani. (A . 8) J\ soocarpsof!kopim~lla.collmi in \'Jriousstagesofmatmit ~·· (C. 0) 
AsOOC'"'q' 1)\"(k, (In Mature ascucarp wilh innnalure ii~.JfJ' on llore!s, {I:) Asci conlai11ingdp;ht 
spores in v.1rious .s la~ o( maturity, (G) Asc:ospore.s in diffcl'l'nl sha1•c and s1ages of maruri1y. 

Sa.k bars (A· I:.) - 100 J' ll l , SC'J ie ba rs (I:·G) - 10 J' RI. 

CZECII REPU BLIC'- O n Dtlt:ry/i, glmn.!rata: Praha· l.ihoc, II 0.:1. 2006 (BPI 878 204): 

Prilhonic..o IK'ar Pr.1ha, 13 Apr. 2007 ( IJJll 87820S).ctlll. anJ dt.'t. M. PJstiroik. 

Ascocarps were found to be solitary or gregarious on host ~piderrnis of florets. 
Mature perithecia measured on average 195 :t. 30 !Jffi in diameter. The ascocarp 
neck was yellow-brown and lirnbria lc at the immediate apex, composed of 
parallel hyphae, 180 ± 130 }!Ill long and 5 1 :t. 10 }!Ill wide. Asd were d avate, 
shorl-st ipilatc, eV<J nes.::cnl , on average 22.8 ± 1.7 }!Ill long and 8.7 ± 2.2 !Jm 
wide (l:igure 1). Each ascus contained eight barrel-shaped ascospores which 



Table I. Bior11Ctric characteristics of Stopi,lo!llll s11fa11i compared with previous 
dc:scriptions. 

possess.:d a dark brown, thick-walled median band. Spores were hyaline and 
thin-walled at the ends, collapsing at the ends when dried, allowing them to be 
bilatera lly compres.:~~;ed :lnd :;moot h. Spore dimensions :lvt'raged 5.6 ± 0.6 !Jill 
long and 1.6 ± 0.6 IJffi wide. No anamorph ha.-. been found. 

On the basis (If our hiometrk measurement s we identified the fungus as 
Scopi11ella $Oirmi. Our measurements arc gi\•cn in Table I and compared with 
those recorded by previou.-. authon:. 

Our observ-.ations confirm a widl' host range for the specks Scopimdla sohmi. 
This represents a new report for S. $Q/aui among the mycoflor.a of Slovakia and 
Cuch Republic. 
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Abstr.act Sewn lkhtni7.c-J fungi (Actlro:<JII'"""Ii~J>(m<, Acmmrd/(1 o"Qtl(>ilk .. , l.ccrmii< 
uliwM"f'lla , L«unU1 )yi•·<">Jris., M kmt'11 ligm<riu, Poriru1 lill("iiris., ~ .ld SculicimJl(Jnu11 
d1fumma:um) ;and one lich.:nicolous fullgll) ( l:hlcly/t~>fl(ml /I(U(uitiro) <~rc ~por ted 

for th~ fi rst time from Turk~·. Conln~tnts o n th<" habitat an<l .substn ta a,td a ~hor t 

di'Mript ion are provided for each taxon. 

Kc}' words - ltYO>ny«>ta. lkhens 

Introduction 

Turkish liclu:nology bus a short history with st·rious lichenolog)' in Turkey 
since two d.:~.-Oldcs . A total of 360 pupcrs actually ref.:rrcJ. to lichens from 
'1\lrkey up to the end of the 2001 (John 2001) and with publications in the last 
three years that were: approximately 150. '!he history oflichcniwlous fungi in 
Turkey i:o- eve n younger (Hafellncr &: John 2006, Hahc1 ct a!. 2005, 2006,2007, 
ll awksworth & llal! C1 2007). 

! I ere we aim to make a fu rt her contribution to the knowledge of the lichcni7.cd 
and lichenicolous fungi of Turkey. 

Materials and methods 

1l1e specimens are stored in BULU (Herbarium of Uludag University, Science 
and Art Facu lty, Bursa, '1\lrkcy). 'I he sp.:d mcns wen: examined with a Prior 
SJIS/SJOIZ model stereomi..:.ros\:opc, and an Olympus CH+2 microscope for 
external morphology and anatomical ob:o-ervation:o-. Spec imens \\·ere examined 
in water, 10% KO II,I.ugoJ:<;; iod ine solution. Spore measurements were ge nerally 
carri ed out in wat er. 



390 ... Dogru & Giive~ 

Species re corded 

Acarospora oligospora (Nyl.) Arnold 

Detailed descriptions arc provided by Clauzadc & Ro w: (1981) and Wirth 
( 1995). 

'lhallus: olive brown. Algall::ayer continuous. Apothcdn h> I mm diam., bla.:kish 
brown. Paraphyses 1.5-2 ~un wide. 1\s.:us 32· to M · spo red. Ascospores 10-
12.5 x 5-6.2 ~m. elipsoid. 'I he sample from an exposed area in a valley was 
associated with l .c!ciddlll carparlu'm KOrb. Ano ther species of I\C(lr05pom with 
large a-.cosporc, AcMo:>JH>m macro.~JH'm ( llepp) nag!., wa;; found on calcareou.;; 
rock in the same lo\.-ality. 

Acaro.~JJOm oligostmm prefers base- rich s il kicolou.~ rocks and is found from 
Central F.urope to Submcditerranean (Wirth 1995) in a holaoctk-tcmpcratc 
distribution in Europe. Asia and North Americ-J. (Nimis 1993). 

1\u~: Ycni$('hir: the northwc~t of PJ$a)"llyLIJ1 \i1lag4', Kar makllnuuyu kx:o tinn, ,•alley, 
•\0°19'503' :\!-29°22'n• E.a i1.1SO m,on silicJ;:Ous rock. I9Sep. 2001, kg.Z. ~ru, &l. 

$. <liiw:~ (UULU 6597), 

Acrocordi(l conoidea (Fr.) KOrb. 

A dcmiled des.: ription is provided b)' Purvis et al. (1992). 

l hallus pale grey ami immersed. Perithed a to I mm diamctcr, semi-immersed; 
invo lucrdlum spreading outwards away from tlu: exdpk. Ascosporcs colorless, 
1-scptatc, IS- 19 x 8.7- 10 ~un. Py.;nidium not observed. 'the ~mplc from 
Osmanga1.i was collected from a shaded cat.:arcous rock ncar a dry stream and 
as.'>odated \\' it h Ct~ fopif1a1 t: irmclm>o (Ach.) 'I h.Fr., Pori/1(1 liuearis, and Dirimz 
srenlmmmarii (Stenh.) Poelt & Foll mann. As.'>ociated trees in this lo.:ali t}' arc 
Olea europaea, )ug/(!uS. regia, Morus sp .• Populu.( sp. and Prtmm sp. 

Acrocordia couoidea is distributed from the middle l~uropc to Nlcdi tcr rancan 
and North America. It grows on cakarcou..; rocks in the .<;ubmontane and 
montane arcas (Wirth 1995, Purvis ct al. 1992.) 

llu~: Osnlilnfilzi: I kn1 th~ 1l()Tth''~' to( 1\\'danok ,;llagt, •10° 17' N-l9"09' 1\, alt. 
625m. on co~kaf'f'Ous rock. t9)uly 200), ~· z. l'logn•, do.'t . ~- Gih·t~ (IWLU 6223). 

Dactylospom pQmsitica (l:li.i rke ex Spreng.) Zopf 

Detailed descriptions arc provided by l lafcllncr (1979) and Claul'.ade et a!. 
( 1989). 

Apoth ecia to I mm diam .. black; epithccium red brown, hypothccium colorl ~s. 

KH. i\ sci 8-sporcd, ascosporcs brown, J . scptatc, 10-12.5 x 3.7-5 j-lffi. This 
lichcnicolous fungus was collected from the thallus o f Pertmaria t~lbemms 
(l luds.) l\1J.Choisy & Werner on bark of Carpi11us sp. in an ancie nt woodland. 



Lichen biOla ncl\' to Bursa {Turkcrl ... 391 

Bursa: Orhangazi: Katulr nKM.mtain, Karanlrkdcrc bN\fct'll Karsak and Giirlc hills, 
rni:<e-d fo rtstland compoJ<J ,l( Currim<S st•·· fYrg .. $ mitmali$ and l'imr$ ~,,., ·10"22'40' 
r\ ·29" 18' 17" E. alt. 1095m.on thallus o f PutwmUr albt.umon OOrkofCmpilw~ s l'~ 27 
June 200•$. k:g. 1- Dt~ru , del. $. Giil·c•l\' (IIULU 7622}. 

Leca11ia olil'acdln (Nyl.) Zahlbr. 

De tailed descriptions arc provided by Mayrhofcr ( \988) and J,urvis cl a\. 
(1 992). 

'l hallus dirly white to brown. Apo thecia to 0.6 rnm diam., disk or::mgc red 
to dark brown , exciple blackish; hymcnium colorless, 60 j.lm tall. Paraphyses 
mostly unbranched, lhc apkes slight ly swoll en and pigmcnlcd As.:osporcs 
colorless, simple or 1-scptatc, 12.5- 15 x 5-5.5 pm. 

La:ttllht olil:acdfa grows on cakar~ous roo:ks throughout Europe and North 
Afrka (Purvis et al. 1992). 'I he samples were collected from open dry rocky 
slopes h'ith s.:attered l'i.(radrt tertllilllf111s and Q11er..:w: sp. at Gi.irsu and 
M:mnara..:rk and were assodated wit h Aspicifitl caktlretl (I~) ,\oludd, C.tdopfa .. :a 
factea (1\ .Mas...;al.) 7.ah lbr., and Verm cariti C(l{d~.tdti DC:. 

\lursa : Ciilrsu: n:,;ad from (iilrsu to Dr$k:i!".l \'i\13).,~. slopes in the north of GUrsu, 
•IO" IS' JS' ~-:!9° 1 2'59" E,ah. 269m,on ;;akareousnxk, O.I I un~2003, leg. Z. Dogru,JeL 
$. GiJVen'< (BUI.U 7229): \'eni$ehir: Mrth ofMam\arAc•k villa~. md.-yarea. <10" 1<1'37' 
N-29"26' 18" E. a.lt. l61 111, un ~k•ro:uu~ ruck. 19 ~I'· 2001., leg. 1'- Uogru, !.kt. ~· 
Giiwn~ (Dt.Jl.U 6547). 

Leca11ia sylvestris (Arnol<l) .-\rnold 

Detai led dt:scriptions are provided by Mayrhofer ( 1988) and Purvis d a!. 
( 1992). 

Thallus \'cry thin and rimose lo arcolate; apo thcda to 0.8 mm d iam.; disk brown 
to dark brown, exci pulum lccanorin or biatorin; epithccium brown, hyrnenjum 
15 ~tm tall, Ascosporcs colorless, !-septate, 9- 11.2 x 3.7- 6 !J.m. 

l.ecanitl S)•lve~tri.~ grows on calcareous rock from the middle l~uropc 10 

~'lcditcrr.mcan and North America (Wirth \995). lhc samples from open dry 
rocky area at Gi.irsu and Osmanga'/.i were associated with Cmrddariella aurelia 
(Hoffm. ) Zahlbr. and Vermmria 11igrl.'sceus Pcrs. 

Bursa: Giinu; north of l~ir \' ill~g<'. •10° I S'S<1 • N-29°12'00" E. alt. 1-lOm. on C"•lc-•rrou~ 
rock. 25 Sc(l. 2003,, leg.. Z. l)o~m. dct . $. ( iii\'t'nt; (BUI.U 6977): Osmomga~i: l)cmirta ~ 

• A\·dar11:1k rood. >\ kn• rMXIht'a )tl.lf Oo!rn irta~ doun, •10" 16' /1.'-29°07' E, a.lt. 650m, on 
cakarcCMrs rock. 19 July 2003, . leg. Z. Dogru, dct . ~· Giiw~ (BULU 6 1 ~W). 

Mica rea fignaria (Ad1.) llc<ll. 

Dr:tailcd descriptions are provided by Coppins (1983), Czarnota (2007) and 
Pur\'is ct al. ( 1992). 
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1hallu:;: grey-green or bluish grey, K-, C-, KC-, P T red. Apotlm:ia blaC"k, convex 
to g.lobose. Epithecium oJ i ..,.o~ceous-greenish , K-, N T red. Hymenium 75 J.llll 

t01U, colorless, the upper part ofhymcnium oliva.:eous:-greenish. Hypothccium 
brownish. Asd 8-spored; as.:ospores color less, 1 - 5 celled, fusiform, straight or 
slightly .:un•ed, 25-27.5 x 7.5 !Jill. 

Mi..:arat liguaritl is probably nearlr cosmopoli tan distribution, so far known 
from Europe, North America, temperate Asia, lndia and Austra lia {Czarnota. & 
Coppins 2005). 'I he sample from the vkinil)• of KaragOI Lake was collected on 
mosses within an ancie nt Quucu$ sp.-Pagm orie11Wli.( woodland In Turkey 
the species has recently also been .:ollected in Kayseri (Ozdemir TUrk et al. 
2003). Actuallrtherc arc eight species of Mim rea known from Turkey, com pared 
with the number of spec ies in othc:r co untries, e.g. Europe: 45 (Coppins 1983}, 
Poland: 34 (Czarnota 2007), S.:01ninavia: 47 (Santcsson el al. 2004), Ita ly: 22 
(N imis & MarleiJos 2003), Russia: 2 1 {Andree\' ct al. 1998). 

Hursa: Clenllik: Eric ... k· f.:ar~gi.il maJ. St>ulhw~l of Kar~R')I, nH;:ky area, •\0°20' 21 ' N-
29016'22" F., all . 635nl, on nmsses. Ol Aug. 2004, I~ 7_ Dotru. drl . ~- Gth•erw;: (RUI.U 
660) . 

Porina lin earis ( l.cighl.) l.ah lbr. 

A detailed description is provided by Purvis et al. ( 1992). 'lhallus endolithic to 
sem i-immersed, pinkish brown. Pcritheda 0.2- 0A rnm diam., bla,k, immersed 
to superficial. Asd 8 spored, ascospores 17.5-22.5 x 5-6.2 !Jill . 3-scptate, 
elongate fusifom1, straighl or slight I)' curved. 

l hc sample of l'oriml litlt:tlri.' from Osmangn1.i \"'3." ' olle.:tcd from on shaded 
calcareous rock ncar a d ry stream and was a.<:..o;ociatcd \\•ilh i\crocordia cmwidea, 
Calclpla~·a cirroclmXI, and l)irinastellltammarii. Associated trees in I his locality 
arc Olet1 wroptle(l, fugltms regia, Moru.~ sp., Populm sp., and Prmms sp. It grows 
o n calcareous rod from northern temperate regions (McCa rth }' 2000). 

Uursa: Osu.anga1.i: I km northw~l .,( An.l;ll)l;lk \'illaJtt:. ·10°27' N-29°09' I~ ~lt . 62Sm, 011 
cukartous rock. 19 Jul )'200:'1, kg. z. ~n• . dct. $. Cii\'Cil\ (BULU 6233), 

Scoliciosporum chlorococcum (Grnewe ex Stenh.) Wzda 

A de tailed dcSi: riptio n is provided by Brodo ct al. {200 1). 

"lhal\us dark gree n, gr:1nular 10 verruculose, no! sorcdiatc. Apothecia hlack, 0.2 
m m diameter; epithccium greenish-bluish brown; hymcnium colorless. 37.5 
~tm tall , h)'POthe.:ium colorless; A:<~ci 8-spored, asco spores colorless, 22.5-JU x 
3.7- 4 IJI'Il, 5-7-septate. No lich en substances. 

' !he sample of S.:o/icil)sporum chlorocn.:cwn from OsmangJzi \Yas associated 
\\'ith Amandinea p11m:tma ( l loffm.) Coppi ns & Scheid. and (jdoplacaf~rrHginea 

(l luds.) ' lh.f-!r. on bark of branches of Pinm. ~p. ·I his locality i~ covered with 
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mixed forest composed of Cnrpinus sp .• P11gus orii utnlis, 3nd Piuus sp. ' I he 
macrolichcns Mi!lauelixia sulmurifera (Nyl.) O.Bianco ct al., Pl;eudeveruia 
jit~{umce(l (1..) Zopf, u.~/lefl glabre.~ceus (Vain.) Vain., and U. rigidtl (i\ch.) 
l\:lotyka growing on Fagus sp. and Pim1s sp. in this fon:stland are rc\'ealcd as 
typical for a moist , shaded lJ.nd unpolluted location. 

Bursa: O rbang.u:i; Klltullll iOunt:ain. th~ forts! road of Karu k·Gii rle hiU~, Karanltkderel 
locatinn. 40°Z2'YI' ~·29°16' 11' E. alt.l036m,no PimtJ 5p.,27 Junf: ZOOI,Itg. Z. ~ru, 

t.lct. $. Gih·~n•; (BULU 1608). 
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1.1111. Ficologf<l y Micofoglt~ , Oph~ RiQ(cJgfll, RirlrJitimim y Famwci11, Univ.m;idoul 
Nuc:Wmd tld Sur. (8000) JJ,,MuJJitm cu, lJ:t As., Artcntiml. C£RZOS (CONlCb-1) • 

Cmnitw l .u CIJrrirulomgtl, Km i. 8000 Ralli11 B!.mm, A~c11firsa 

AIJstrdcl - Do1hWmm 111/wm•i "''<IS cotkctOO on bark of Noti/Qjugrt> pmniliu. It is 
cited and dc.\Crilx.-d for I he first t ime in i\ r1,otntifl<l. 'I his coelutnrcc tc \\'a~ coll:lidcn.'il 

11 pec:uliur species because of its unusual oonid iog..•ncsis; but rcJ.OriS o n 1 h~ process 
a~ contr.~<liclnry ao1d s lill untk'r t l isc•• ~~ion. l lere, the J>reK"''' t ci rCUimcription or 
the ~nus JnJ the ~ta t us o( all /)QII.inri•m weci~ an: Ji!o(" u~o:J. Abo. its C1ml11m-lik\' 
(onidiogl':nc.sis isfullyde.scrihl'd anddocuoli'•Ut'd. 

K..,·won.is - mitOS(IOri( fungi . ring ...,'l!JI buiMing, Fus•u~•u. Noll•ofag•~ecw:, Patagonia 

Introduction 

In I 865, Tula.<:nc & Tu la.<:ne described an d illustrated a new stromati.:: 
coclomycete species as a variety ofSplmeria moriformi~Tode but wil hout gh•ing 
il a formal namt·. Saccardo (1884) named this species as Dotlliort!llt1 tulw.mei 
<~nd provided the fonn al descript ion. ln 1911,1 16hnel cre<J ted the new ge nus 
D<1thioriua HOlm. <~m.lt r<~nsferred this species there. 

In addition to the type spedes, two more species were added later to the 
genus: Dothioritw dis.:oide(l (HOhnel1925) and l>. su/)caruea (Ricdl1977). 

' [he la."t contribution to the knowledge of the genus was that of Dixon ( 1975). 
Recently, /Jathioriuit was registered for the fin; \ time in Argent ina (S:inchez et 
al. 2005). 'I his fact gave us the opportunity to study fresh malerial. Also, we 
examined the available herbarium specimens of all the specie:: described in the 
genus. In this paper, \Ve discuss the present circumscription of the genus and 
provide a fuJJ description of its conidiogencsis in modern tcnn s. 

Material and methods 

Rc.:ently co llected materials were air-dried and arc preserved in Bahia Blanca 
Biologia 1-lerbarium (BB H). Herbarium material:; were rehydrated in tap \.\.'3tcr. 
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Section:; were hand-made with a razor blade and were mounter.! in tap water or 
in 5% KO I-I with phloxine. All measurements were made in water. Herbaria are 
abbrevi<~ted according to Holmgren eta!. (1990). 

Results 

V otl1iorit1a HOhn. emend. 

CoN IIHOMATA st rom3tic, plu rilo,ul3r, supertici3l o r immersed and then 
erumpent through the bark, sub~pheric3 l to moriform, greenish 10 browni~h 

and gelly when wet, becoming black and carbonaceous when dried. i.OCU I. f.S 

ovoid to irregular, at d iffer<:n t levels. CoNIIJI(WIIO.:.Es branched, forming from 
thc inner cel ls ofthc locular walls. CON IDIOGP.NOUS CRI . I~~ phialidic, inlcgrated, 
detcrminak, smooth, h)•aline, ntcks long, cylindricul, wmtcrs cylindrical to 
slighllyampulliform. CON IDIA in chains, unicel lular, allantoid , smooth, hya line, 
produced by ring wall building within pbialidcs, forming basipeta l chains of 
up to five conidia into the necks. 

Accepted species 

Dotlliorina tltla.suci (Sac.:.) HOlm .. Sitzungsbcr. K. Akad. \\/iss., 
Math.-Nalurwiss. Kl. , Abl. I , 1:!0: 464 (1911) 

• IJt>ll1inrdln lulnsrrd Sacc~ Srl k~ 1:un~onnn 3:239 (188ol) 
Fu;uKUS 1- 8 

CONIDIOMA'I'A stromatic, plur ilocular, subsphtrical to morifor m, superficia l 
to erumpent through the b<~rk, grceni:!:h to brownish and gela tinous when 
wet, becoming black and carbonaceous when dried, 0.26- 7 x 0.2- 2.5 mm. 
J.ocut.ES ovoid to irregular, at different levels; separated hy somewhat para.llcl, 
greenish to light brown textura oblita, individual cells small, hyaline to light 
brown in water. dark green stained in KO II, up to 2 1Jm diam. CoNII)IO I' II OJU::s 
br.mchcd, hyaline to subhyalinc, covering the in terior of the Joo::ules, 5-3 1 x 
1-3 !Jm. CON IDIOGENOUS CI!LI.S phialidic, integrated, determinate, smooth, 
hyaline, necks long, cylindrical, S-20 x 1-3 !Jill, venters cylindrical to sligh tly 
ampuUiform, 5-2 1.5 x 1- 2 !Jnl. CON IDIA in chains, unicellular, alhmtoid, 
smooth, hyaline, 2-S x I !Jffi (X= 3.8 x I !Jill), produced by ring wall build ing 
within phialides, for ming basipeta l chains of up to five conidia into the necks. 

$P£C IM£11.'$1!X,\ MI:O:&D - .'\.RGENTINA.ChubUI: ltu~nm!t.S,(4l050'474"S? J•2?'878M\\', 

!1 37m de\'Jtion). 20.XI.2003, on f:allen br,mcht~ of Notlrofuxus pwrrilio. J. .. g. M. 
Rajchenbcrg 12131 (888). N~uqu~n : :'1/ational Route 234 nt H Mcliquina t.akt (400UfS 
i i 0 22'W). on lng of N. pmnilio. 16.\'.2001. left. MV l!ianchitl()l\i & RM S:\nchez 569 
(888). AUSTRIJ\ : Sonntagsbtrg. "Auf Pin d(,ommrmi• liob:, Duill iorim•lulim..-i (Sa.cc. ) 
, .. 1\Uhn~ Dec.. 19 10, k-g. P. Slr~wr )329, Fll 7962(1, {i~I)'J"'). UN ITt;J) SI'ATI~~: 

c:onneclio:ut, \\'~\\ Hawn. tm ak1l'r, Clllmmplcmi11m ti<'II<J:UW.t..<llln cnnklia l sl.:!))'l', kg. It 
Thaxt"r 194, Fl/79619. . 
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Fi g~. l -8./Joliliorim~ tu/u..md(all front MR 12131. BBn). 1- J. Conidiomata. 4. Verlical section of a 
conidiom~. 5. ConidiOJ>horn and coniJiugtnous cells. Arrov."ht;ads point to ~mpt )" necks. 6. Chllin 
of oonidi.t $I ill into tht:o: ned: of a conidiogcnou~ cell (arrowhcad). 7. Detail of conidiot~u5 cells. 
8. (:0nidia. llat""~;: 1 3- 1 mnl.'I- IOO]int.S- 10 pm.6 8- Spnl. 

I.COI.C)(;y .AN U UI51"1UI\1 "1"1CIN Uooommon,cm ri<•c~ ofhnmchC!>IIf t\/ilcr ~r~ l'irr1S 
cmmn1111is Hol~ .• aocl on fa llen hr.uKhQ ()( M>IIJt>fllsus Jmmiliu( l'oct'l'· & t-.ndl .) Kr.l.~>e r. 
Known from A'l:,-cn tin.a, Amtria, USA. Vcne1.11CLI. 

C o MMENTS- Tit~ sp~dm~ns on N. pumiliv dHrer from the North llcmisph~rc 
mah!ria ls in SI! \ 'Cr.J! macro and mkroscopi.:al featur~s. as shown in Tabl!! I, 
but .:onidjogenesis and ..:onidial shape and sizl! are the same. ln all materials 
examined, ne.:ks of phialidcs :1re better seen in w3tcr mounts. 
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Tahle I. Compariso11 among the examined rolleetions of Drlll1iori"a ru/aslld 

I) IMI!~~It>XS 
Fli Fl'l ••• 

796 19 7\1620 MJt 12 13 1 MVB 569 

CoSIIIIO.~I A1'A (mnl) 0.4 1.2 x 0.3 I 0.26 1.7 x 0.2 0.9 I 7x 0.5 2.5 

l.oc:uu!li ~nl) JO JOO x 20 62.5 J7.5 JJ25x25 62.5 61 207.5 X 20 )25 

C O NI/HO I• /IO RF.S ()Jill) ' 1-t.Sx I 2 5 S.S x I 2 6 J J X 1.5 ) 

C O NIDIOO il..'"'VS C EU.S 

Kr.cu(pnl) 5-15.5 x 1-2 8- 1-t.S.x l- 2 8- 20 x2-3 

v~~.,·rus{)l m) ' 13.5x l 2 ' 13.5x l 2 8 21.5x I 2 

COSIUIA (!Im) 2- Sx l 3-Sx I 3- S x l 

Excluded species 

Dotl1ioritta discoidca (Bc.:rk. & Broome.:) Hcilm., 

Mitt. Bot. lnst T~-ch n . HOi:hso:h. \"lien 2:63 {1925) Fl<iURF-" 9-15 
• Psilonia(listoidta lk'rk. & Droon1e, Ann. Mag. l\atur. l li5t .,JSt'r., 18: 122 {1866) 

• \'olrttdla dif.COidca (lkrk. & Broome) Sacc .. Sy tlog~ FungorUin 4: 687 (1886) 

C o NIDIOMATA stromatic, mult ilocular, cup shaped, supcdidal, light brown 
10 o range, sc1osc, 0.26- 2.01\ x 0.2- 1.2 mm; s~:TH cylindrical, light brown 
to orange, often can produce conidiogeno u." cells, 11 - 21 x 3 ~m. Loc:u u :s 
irregularly disposed. CoNW IO I'tiO K~:s coverin~ the inlerior of the loculcs, 
br . .mched, hyali ne, 5-9.2 X \- 2 J.lnl. C ON IDIOGI!NOUS CF.I.I~" phia\idk, 
integrated, determinate, ra rely pcrcurrent, smooth, hyaline, necks short, 
cylindrical, with peridinal thi ckening, 1- 3 x 1- 1.5 ~m. venters cylindrical to 
slightly ampulliforrn, 1\- 20 x 1- 2 !J.m. C O N I D I A solitary, unicellular, all antoid, 
smooth, hyalinc,-1 - 8 x 1- 1.5 ~m (X= 6 x 1.2 ~rn). 

Sl't:C IM£ !->'S liXA:'>liS[ D- UnitOO KinJ;dom: Wiluhire, LangJq·, •in lijtiiO putridow, January 
1866. C. E. l~roomc (W 1075: isotypc). 

I:COI.I)G\' .l-SI) ll iSTII.III UTION Rarc.OO I'OttCO 1<>'004101 a unkr'l()\\"0 11\'CSp«iCS {prob;ablf 
Uiik) . Unit~-d Kint;dom. 

C OMM f.N1'S- Unlike /). t11 lam~i when mounling IJ. di!:,;oidea on KOI I no 
change on colouration was ohscrvcd. 

The combinat ion of sctosc, cupuliform conidiomata, phialidcs with 
pcridinal thickening and soli tar)' conidia, led us to aflirm, in agreement with 
Dixon (1975), that D. discoide(l is no t congeneric with D. lultlsnei. It comes 
dose to Ht1int>sir1 Ell is & Sacc., but more materia l is needed in order to properly 
establish its generic disposition. 
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Figs. 9- IS. /)o>tlliorinadi~Cnitka {fron1 W l07S). 9. ConidiMlllla (11rrowhead). 10. Pt:ripht'n!I S<.' tae 
surrounding runiJiuma. II H . CuniJ iut•hvm. and cunidiogcnuus cdls. Arrowhead points lost ill 
unbr.u1ch«< conidiOJibore. IS. Conidia. Bus: 9- 250 filii, 10- 11- IOfilll. 12- IS- S pm. 

Doubtful species 

Dotltiorina subcam ca Rkdl ,Syduwia 29: 151 (1977) 

'I his sped~ was described as follows: 
Strotoullti $<!mig/a/~ w:l irugr.larif<'r tulx.rn.lru.-.·crmva·u, r.arllro·lmwllf'll, mt~sisttlltia 

u rta. JOO JSO p ill dim,., mrt mnfluelltit•: parirte.< exterior .:1 inurloculart$ t l1yphi$ 
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r.:nuibu.<, dc•~•i.<.<imc i11t.:rte~:tis, c rdlr.li.< f.m:vibu.<. 0.5 0.7 I' Jere lmr)!is, stmti.< c.1.1rcmi.< 
l•nllwn.m plmlouln<-urim cvJurali~o; /ucuU irrq:ulariltrdisJ>oSill. IWifWI'JJ tul Sllf~<rfiritm 
.<11paion:.m .<tmnrnti.c, a~rti m•l pmfrmdim pmiti muidia in canalt'm Jlmma per 
llltitmlintm ptrr"rrtnltrn tlljfmuitlllt$. Cot•itliV/IItvri6 1511 kms,i. tiS<fUt all/ p tul 
smnmum /uti , fi• scte.,/,1 /i, jJll'ltlt~ fitiiSt! lt'g<!lllf!i. inl~.,,j,.,. d ;,. SIIJ't•Jic~ Sll'umll/llm 

evoluti. Jttf ibi f>lt'mmqttt sltril .. $, m r<! ttmit/i(f r~omm/11 pi'QfonmltJ. Qmitl/(/ 11/>iu 
t cmMKJplton i J>ltiulitki in t41/t'lli~~..Xutu, mtt\"lucuW.Sumninurqml•l .. ntin, mimtM, ublvng•' 
••t"l nM411g<l t'llipSt~id.:a, ran:_ lucvitcr l•adll.m'a, 2 2.5 1•ln11gn, 1).5 I' fen:_ lma. 

CoMM ENTS- 'I hi! holotypc was deposited at Wien. It could not be located 
there a11d it is com:idc red lost (Dr. l>a..._-.auer, Curator of Cr)'pt ogams, Wien 
11erharium. in len.). Unfort unately, Riedl {1977) did not provide any drawings 
of lhe species so it is not pos..<: iblc lo give a critical opinion about it. Unti l 
authenticated material can be sludicd, the idcntit)' of Lhis specks mu.~t remain 
in doubt. 

Discussion 

In 1865, Tu\asne & 'J'ulasne described a pulvinate and globose structure, with 
rugose but glabroul> $Urface; compril>ed of l>cveral loculcs separoued by light 
green parenchymati.; tissue, covered internali}•Wilh short, filiform and ramified 
conidiophores that originate verr l>mall, linear. straight and continuous conidia. 
The illustralion they pro"ided is considered the iconotypc of D. tillti$1/ei (Riedl 
19i7). Sin.::c its redescription (Riedl 19i7) Dotlriorirw contained three species. 
We examined the existing types and we concluded that D. discoid~" is not 
..:ongcneric with D. Iula~11d on the basis of the morphology of ..:onidiomata and 
conidiog(·nesis. ' I he third species, D. suhetlrttell must be considered a doubtfu l 
taxon as the type material is lost and no conclusion can be arrived through it s 
protologue. So, t·aking into account the features of the con idiomata and the 
peculiar con idiogenesis, \.,·e consider that /)ot/.ioriua should be restricted to a 
single species, 1). rula.mei. 

Dothioritw lulm uei has been repl'atedly considcn:d the anamorphic stutc of 
Clrlomciboria aerugitmsceus (Ny\.) Kanouse ex C.S. Ramamurthi et a\. (Dixon 
1975, G::unundi et a\. 2001, Nag Raj 197i, Sutton 1980). 'lhc relationship 
was only based on the proximity of apoth ccia and conidiomata on ,,atura l 
substratum but it has ne\'er been demonstrated in culture. Sac.::ardo (1881) 
doubted about the connection of th e two fungi. ll owc\'er he was questioned 
by 1\0hnel (191 1) \Yho ~ tated that Orefcld in 1891 obtained "rod conidia" in 
his cultures from Cllloro.~pleuium (tc-rugillo:mm (J. Koenig) De Not. as..:ospores. 
Dixon (1975) diso:redited Brefdd ' s results because of the lack of sterile and 
pure culture techniques in the 19th century and also bccausl.' of t he "poor qua lily 
of his ill ustrations': Uerthet ( 1961) also described a conidial stage obtained 
in .::ulture from ascospores of an indeterminate species of Chlomciboria, but 
the phialides arc very different from those found by us in l )otlriorilla. ln their 
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recent monogroph of Cll/orociiJOria, johnston & Park (2005) do not mention 
any connection to an imperfect :-;tate. Thu.-., we consider that the con idial 
stage obtained by llerthct docs not represent a Dotltiorimt :-;pedes. Until now, 
our allempts to obtain cultu res have been unsuccessful. Future n.>scan:h will 
foc us on obtaining iSQlates of both gener.l and to study them \\•ith mole-c ular 
tedmiqucs. 

Tite lack of detail regarding the conidiogenl.'sis of Dothioriua has generated 
controversy about this process. HOh ncl (1911} brii.'Oy described conidiophorcs 
as simple or branched, thread-shaped, densely covering the interior o f locules. 
Dixon (1975: 205, fig. 27) illustrated coni dioge nous cel ls as cylindrical to flask­
shaped phialides bearing chains of three or four conidia in the long ne.:ks 
hut he did not describe the proces.-.. Nag Raj (1977) described and illustr:Jted 
blastic phialidic conidiogcnou.-. cells, \\•il h long necks, but with solitar)' 
conidia. Riedl (1977) mentioned long phialides and catenate conidia but did 
no t provide illustrations. Sutton (1980) on the o ther hand, d.:.-scribed "normal 
phialidt:s" with minute channels and collaretes. He emphasized Berthet's ( 1961) 
description and poi nted out the need to confirm Dixon's obsen•ations because 
of what he considered to be the scarcity of "Cimlara-type" conidioge nesis 
among coclomycctes. 

'!he differencts between the conidiogenes:is described b)' Berthet (1961) and 
our observat ions suggest there is no strong evidence that JJothiorina is related 
to Clilorocilwrifl. 

Our observations on type materia l and on the recently collected ones agree 
with the illustrations made by Dixon ( 1975). We have seen chains of three 
to five conjdia in the long necks of the phialides. '!'h is conidiogcnesis agrees 
wit h that described by Nag Raj & Kendrick (1993) as "CI/(flam-like':. In this 
t)tpe of conidiogenesis there is no peridinal thickening in the phialides and 
the conidiogcnou~ cells appear to undergo no modification between the 
production of successive .::onidia. "C/wlara-like• .::onidiogcn(.'Sis is widespread 
among unrelated genera of ascomy.::ctes ,,.;.,_ Cemlocy.~tis ~. str. (Microuscales), 
some species of Cemtocystiopsis (Ophiostomalttles) , CrypteudOJ.)'/(1 hypopllloia 
(Surdttriales), Quasiccmdm rdiculula (Hyslc!riales) amJ Pyxidioplwra 
(Pyxidiopltomh•s) J, all their mitosporic states being hyphomycctcs (Nag Raj 
& Kendrick 1993) . Our observations confirm the presence of true chains of 
basipetous conidia de,•doped by a determinate CMidiogcrlous cell in D. 
tulamt?i. '1 his is considered a strong C\riden.::e of ring wall-bu ild ing a.:ti\rity (Nag 
Raj & Kendrick 1993). 

We have al:\o observed 1ha1 the long ne.::ks of the phialidcs arc ea.-.i\r visible 
in water but not in KOJ I. Care needs to be taken with the mounting medium 
u:-;ed ror studying con idiogenesis under light microscopy, a ract that is seldom 
mentioned in the li ternlure. 
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AbSiracl - Elc.' \"t'n species oflichtn icolou~ fungi (Cerr:itfcnpora t midntu, Dactflospow 
lu)mtXIin.dla, l!ridoro<cl<.<p.<o:ruloCllrpus. /,ithcntxliplislidM!"icola, Plut..-mporll ri~irola. 
/'vlyaxnmr murmufllltttn, /'yrcni11ium tlt filldlwn, Scolirimponmf illfrmum, Toni11ia 
cpi~mn, Utrj:llic"lariops.is j!rot:ttlaudi~. and \1crr11m ria <upidliimln) aod thl'\'t ' taxa o( 

lk llcnin-J fungi (AWirililt d tunitt/1 , ... r. mim»pur11, O tlophta tlllt:dii, und Mdlmol«ia 
umwturitt) arc report('(! for th (' first tinK" from Turkey. 1\ n addit ional spo;>cks. L«a•~C~t•J 
mar~i1tnltl, i ~conftnucd frotn Turkey. C0111 111t't1l~ ()I I their hu.bitaband ~u~lro~ta and a 

shorl diagrM.»is are prO\·idcd fo r t<~ch taxon. 

Kcr "'onls- 1\ ladag.Lif, t\ )(um)'t'ol,. , cod omr.:ctcs, til: hens 

Introduction 

During the projec t "Lichen:; and lichcnicolous fungi of Aladaglar National 
Park (Adana, Nigde, Kay~cri)~ we collected ~pecimcns of many lichenicolou:; 
omd lichcni1..ed fungi from 90 different locali ties within the study an:a. Somc 
of the records haw already been publislu:d or are in press (l-lahct ct al. 2006, 
Hahet ct al. 2007a). One new genus, Gemmaspom (Hawkswort h & Halter 2007) 
and five new species: Weddellomyces tu n:.icus (Haho.:t et al. 200Sa), Srigmidium 
jolmii (Hahc1 & Hawksworlh 2007), Ht~dococcm wtriabili~ (Hal1.:1 el al. 2007b), 
l'olycocw m ncarMporicola and i>olyco.:cwn nboyi (llah.:• el al. 2007.:) were 
described from the sludy are:~ in separate papers. 

J\flcr I Jafcllncr & John (2006) compiled the information of lichenicolous 
fungi in Tu rkC)' recognizi ng 63 taxa, some further additions have been made 
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( llahcl et al. 2007d- f, l laho.:1 & C<~ndan 2007), and th~: number of infragcmerio.: 
lichcnicolous fungaltaxa reached 99. Wi th I hjs stml y the numbcroflichcni~olous 
fungi tax~ re~ched to 110. It is ob,•ious th~t this number is too sm~ll when 
~omp~rcd wit h ot her .European count ries (Fa ltynowicz 2003, Hawksworth 
2003, Schob. 2000) and at least 250 might be expected (Hah.:1 et al. 2007(). 

In -depth studies on lichens in Turkey have an ext remely short history, but 
there arc alrcad)' 360 papers referring to lichens from the country (John 200•1). 
In the last five years, intensive \ichcnological studies have yielded numerous 
new record..: for the country in Turkey {e.g. Ozturk & Gilven~ 2003, Oreus.~ & 
John 2004. John & Brc:u.ss 2004, Karabulut et a!. 2004 , <;:obanoglu & Akd\.'mir 
2004, Huhc1 et al. 200Sb, Tufan et al. 2005, GUvcn~ d al. 2006, John & TU rk 
2006, Hahca & Aksoy 2006, Haltct et al. 2007d). However, much needs still to 
be done, and, by comparison with data from other countries (\Viii-Wolf ct al. 
2001), at lca.~t 2000 lichenized fungal sped~ might reasonably be expected to 
he present in the countr)', considering its size, diversity of ph)1ogcographical 
regions, and habitats. 

!Jere we make a fu rther .:ontribution to the knowledge of the licheni.:olous 
and licheni7.ed fungi of Turkey, wit h no tes on I 5 taxa, collected mainly in the 
Al<~daglar National Park (Adana, Nigde, Kayseri). 

Materials and methods 

'!he specimens detai led here arc all stored in the herbarium of 1-:rciy~ 

Univer!'ity, (Science and Art Faculty, Kayseri, Tu rkey); their a.:ces...,ion numbers 
arc give n in parenthese!' after the locality details. Specimens were examined in 
water, 10% KOII, J.ugol's and j\•Jetzlcr's iodine solutions. or lactofuchsin. Spore 
measurements were generally carried out in KOJJ, but in the case of thin­
walled spor~s the dimensions were also .:hccked in water. TLC was carried out 
to determine th~ compounds in ASJiit:ilht cheresina var. micrO)JWm in Solvent 
System C (Orange d al. 2001). 'lhc lichrnized fungi nrw to Turkey here were 
..:ornparcd with the specimens of the s:Jme spcdes deposited in the Lichen 
Section of' lhc Natural History Museum, London (UM). '!he descriptive notes 
included below arc from the Turkish specimens exami ned. 

Species recorded 

;\spicilia cltcrcsitla var. microspora (r\rn nld) Clauzadc & Cl. Rnux 1974 

A dctniled description is provided b}' Cl:.uzade & Koux (1985). 

'I he specimen was collected on calcareous rocks at 1915 m. '!his species starts 
its life- cycle a.~ a parasite on Aspicifi(t L'(/ /cc'll't:(l and related species (Nimis 1993). 
The presence of A. m lm rea on the same rock on which this varie ty was collected 
supports this opinion. Thallus rimose-areolall.', somewhat thin, cha lky white, 
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K + blood red. Asc i 8- spored. ascosporcs colourless, simple, 10- 11 x 6-8 
1-1m. Only nor~tic t i.: add detected b)' TJ.C. The var. Jw•tii contains stictic and 
non:tictic acid-. while var. microsJX>ra contain~ on ly nor~tictic acid J\~1'idlia 
che:~i1111 var. die:~si1w, de:;uibed from Eygpt, is K - and dQeS nQI appear to 
contain either stictic or nQr:;tictic acid when studied by TLC (Nimis 1993). 

This speciccs i~ known in the Mediterranean belt of southern Europe (Ciauzade 
& Roux 1985, Nimis 1993} and Slovenia (Mayrhofc:r d al. 2006). 

KA \'SI!RI: Yuhrah, AladutJar Milli l'arkJ, KQ}kdtrcsi 37'58' :"1 . 35' 17'1:.. alt. 1915 m, on 
CJ; ]>05ot'd cakaroous roo:k$, 03 <kt. 200I, M. G. Ht~ lla 6 A. AA.K.7(MG H 0. 1963 ~. 

Caloplaca lat:elii (Sc:r\';:l;r;Zi) Clam.ad..: & Cl. Rnux 1985 

Detailed dcKriptions arc prm•idcd br Clauzadc & Roux ( 1985) and Wa.~r & Nc,·o 
(2005). 

The specimen was collected on calcareous rocks at 690 m. Thallus very thin, 
continuous, pale yellow, 8 mm diam., K + violet. Apothi!cia - 0.4 m m diam, 
± immersed, epithccium ydlow-omnge, hymenium - 80 f.illl, hypothedum 
pale ydlow. Ascospon.'S similar in shape to the Mischoblastia-typc spores 
of Ui11odi11a; 16- 18 x 9- 10 ~oun. Variability ofas..:ospore shapes in the genus 
Caloplaa i indudjng this spc..:ics was discussed by Navarro-RosinCs & Hladun 
( 1992). Was.-.cr & Nevo {2005) treated Caloplaca dalmaticti as a synonym of 
C. lmzelii; Clauzade & Roux { \9HS), however, regarded C. dafmatica as d istinct 
from C. latzelii and discussed it under the name C. wlmm var. dtllmfltica. 

'I his species is also reported fro m Serbia and Nlontencgro (Ciauzade & Roux 
1985) and Israel (Wasser & Nevo 2005). 

KAYSilRJ: ''~~hya! J , AJ.da~ar Milli Park!, Kapull»Jl, 37' •16' N. 3S' 23' E. ~h . 690 m, on 
J:alom:ous roc:h uuder ~hade, I <I May 200S, AI. G. Hnl1o 6 A. AkSO)I (MGH ().2<12 1). 

Ccrcidospora calidu. lti Kerns1. I 895 

A del ailed description i.s provided by llafcllncr (1987). 

We collected this species on the thalli of Ctiloplacti mmmtia and C. clmlybti ~ti, 

and the apoth eda of C. jftfllesc:eus. It seems commensa listic as no damage was 
observed in the host lichens. Ascomata perit hecia, ascospores colourless, I· 
septate, with the lower cell elongated and cun·ed, 21 - 28 x 6- 7 f.illl. 'I his species 
is easily recognized within the genus by its ascosporcs (Hafcllner 1987) . 

This species is also known from Austria o n Calop/(lcti sp .• from Italy on 
C. J~rmgim:a ( llafcUncr 1987), and from North Am\'rka on C. mod~sta 

(Navarro-Rosints ct al. 2004). 
KA\'SI! RI: Yahro~I J , Aladllglar Milli l'arkJ, Ulupmar Vill.lgt, E.min Kad1 Bridge, 31'52' ~. 

35' 22' E. a ll. 12<10 m, on apolh!.-cia ur C:aloplaro jfavt!S«tU. on ruloti\.'OUS rocks. 09 1\ug. 
2006, M.G. 1-/(1/io 6.-t. Al:wy(MGH 0.2513). 
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NIGUI:: S<~ullupmar. ,\ l;~tla~Lif Milli !'~ria. J7' 49" N. J5' ffl' l~ aiL 20JO "'· (llllhullus of 
Qdupkua mmmti11 and C. r/ra/yba(tl 011 C~Colro:ous I'IXk~. 30 Aug. 2005. M. G. H11lrcr 6-
A. Jlk.coy(MGII 0 .2 110. 0.2 111 ). 

Dnctylospora l10m ocliuclln (Nyt. ) Hafdlncr 1979 

A detailed description iJ: p ro\·idcd b)' Hafcllncr ( 1979). 

'I his species wa.« collcxted by uJ: on the thallus of A$pidlin C(mtorlti subsp. 
lwffmmmimw growing on cakarco u...: rocks. II seems commensalistic a.o: no 
damage was observed on the host lichens. Ascomata apothec:ia, black, shiny. 
Epihymenium and exdp!..' brown. llymenium K/1 + blue. Asci 8-spored. 
Ascospores brown, !- septate, 8- 11 x 4.5-5 J.llll. 

"I his widespread lichcnicolous fungus ha.<: a \\.ide range and is ..::ommon in 
!=inland, Sweden, and Italy growing on l,ec(m om atrynea, /,. cenisia, t . riparti, 
and TeJJitromeltt dlra (llafcll ncr 1979). 

"OSYA: lkrcboc.J.k, <,:a rnlrk Villago::, t.: r~:rklaA. \\'ts t o1 O(otuk position 37"21' N. 31' 
J9" r:. all. 17S41 m. orr thallus <lr 1l <picilia am/Mill sul»r.l.nffmarrnim~a oo C<~k:a100us 
rocks. 20 Sep. 2005. M. G. 1/a/rn, M. K«alwya 6- A. Ak.<oy (MK 0.012 1). l >t~bucak. 

<;amlrk Vilbge, KL:trlda!, u1xkr the $ummit 37' 21 ' N, J l" •10' E. ;r.lt . 1750 m. o n thallus of 
AJpici/ia 0Lf~l<:~lubsp. IJojfinamLio:~lla oo c;r.1carrou~ r<Kks, 20 Sep. 2005. M. G. I /aiJn, 
M. IC«tlkiLyr'l d- A.. Akwy (M t.: 0.016)). 

Emlococcus pseudocarpus Nyl 1873 

A <kt a iletl t!cscriptiun is pro\•ided by Vouaux ( 1912). 

The specimen was collected on Co//t~nlll sp. on calcareous rocks. Ascomata 
pcritheda, black, ± immersed in the host thallus, - ISO J.Ull diam. Ascosporcs 
brown, !- septate, 13- 15 x 5.5- 6 flnl. Another member of the genus dcs.;ribed 
on Collemn sp., l;'mlococcus crwdi.~porus (David & Etayo 1995), differs from this 
species in having caudate lower cells to the ascosporcs. '!he hymenial gel turns 
red with l.ugol's iodine solution without pre-t reatment with K. ' I he species 
seems lobe commcnsalistic as no damage was evident on the host. 

Eudocoecm p.(eudoCllrpu.( is also known from Auslria on Co/lem11 sp. (Hafcllncr 
1994), on t ecidea, Ul1izoc(l rpmr and l...tcmmm (Kei~slc r 1930), and !he Czech 
Republic on Peltul!l euplocl4 (Koco urkova 2000). 

NI<.OIU:: Cc\i7Jik Maha11~i . Alada~ar Milli Parkr, MatlllL lL Yayh1, 31 40" I\', 3:>' 01" f:., 
~II. 1310 m, ou UJ"..Wd c.tlnrevu~ rucks, IO S+lJI. 2006 .• \·/. G. H11/m d- A. Ak1lJy (MGH 
0.27 13). 

Lecnuora marghtata (Schou:r.) llcrtd & Ram bold 1985 

De tailed descr iptions arc provided b)' Purvi~ ct al. ( 1992) aod Wirth ( 1995). 

lhc spccirncn \v.tS collected on cakarcous rocks at high ahiludes in the Aladaglar 
Nationa l Park. 'lhallus very well developed, greyish whi le, K + yellow. Prothallus 
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visible, white. All hough l'u rvis et al. ( \992) pointed out that the thall us has a 
yellowish tinge, in the :-;pecimcn~ we collected we did n't observe thi :-;. t\:o;comata 
apolhccia. 0.8- 1.5 mm diam, :o;e:o;silc, thallin(.' cxdplc becoming cxdudcd, disc 
black and flat, eprui nose. Ascospores colourless, simple, 8-10 x S !Jill. Pycnidia 
frequent; conidia arc- like, 13- 15 x I IJ..Ill . The shapes and measurements of 
the a:K:osporcs, conidiogeneous cells, and COitidia, aggree with those Herld & 
Ibm bold (1985). 

Lt't"tmum mMgilltiltl is known on calcareous rocks in the UK (Scotland), Central 
Europe, and Sc;~ndinavia (Purvis ct al. 1992). According to Nimis ( 1993) , in 
It aly the distribution is restricted to the alpine bell of the Alps but should be 
sought for in the t>.'lcditerranean regions. From Turkey it is recently reported 
by Kmaho~lu (201li) from three lo.::ali ties over 2500 m alt itude. Our findings 
.:on fi rm his hyp01hesis as this spedcs is also very .::ommo n at higher localities 
in the Aladaglar Nalional Park on calcareous ro.::ks. 

""YlillRI: YJhrJh, A~d.li;:lolr Milli PJrkl, South of IJrdikb.rJ. 37" 55" N .. l5 ' 13' E. alt. 
3000 111. on t-Xposed caka reous ro.:b. 03 ~~~ 2001, M.G. H<~l~e;, 6 A. Akwy (MGH 
0.2()()4), Yahrah. Al'"latlar Milli Po~rk1 , ALI~I. J"T 57' •• JS' 12' f~ all. 2&'10 m. M 
;:xpos.:d t74 kai\.'Q u~ rucks, 02 Aug 2005, ,\/.G. Htrl1n 6-1\. Jlksc>y(MGH 0.2111!). Yahy .. b. 
Ala<bt;lu :.Uili Po~rb . Ulupmar ViUagc. F.min Kad1 Bridge. 37' 52' X JS' 22' E.. a h. 12•10 
m, ()11 CJ:po~OO calcai\.'OUi rock~ 09 Auf( 2006, M.G. 1/a/,(1 &-A. Aksoy (MGII 0 .. 2:37 1), 
Yahrah. AbtdagJar Milli Park1, Kuaborunlar. 3752' X, 35" IS' E. alt . 2795 m. on cxpos.-d 
.:alt"lHCI"lS rock.-, 25 Aug 2006, AI. G. //niter d- J\. Jlk.roy(MGII 0.249 1). 

sm 1 11~: Ek'I'Ji>l il Vilb),'l'. AL1daAbr Mill i l'ark1, 1\riJIIOlil)l II ill, 37 45' r-:. JS' 02' R :1lt. 
13 10 111, 011 ~xposed cakutrou~ rocks. 10 Sep. 2006, M.G. H11lrn 6 A. Aluoy (MGH 
0.2731). 

Licl•e11odiplis l icllelticoln Dyko & D. llawk..~w. \979 

A detailed dcscriplion i~ pro\•idcd by Hawksworth & D)'ko (1979). 

11tis spedl'S was collected by us in the apo thcda of Riuodiua pyrina on Qu.:rcus 
sp. bark It seems mildly pathogenic as the ascospore production of the host 
in I he infected 01pothe.::ia is su ppressed. Conidiomata pycnidia, arising singly, 
immersed 011 first. be.::oming erumpent, globose, 50- 60 !Jill diam. Conid ia 
brown, 1-scptate, smooth walled, with a truncate base, 10- 12 x 1 !Jill. 

Uchmodiplis lidtrmicoln is known from Norway in the apotheda of Uiuodi11n 
Sf/Jfelltrioualis ( I lawksworth & D)'ko 19i9), the UK (llawk~worlh 2003), and 
also in the apothecia or Riuoditw .~eptentriomdis and R .. mpltodes in Sweden 
(SantcFoson et al. 2004), and on the apot heda of Ri11odim1 :-;p. in Portugal 
(llafdlncr 1995) • 

.-os\"A: !ft!rebunk. <;am.l1k ViU~g~. K1zdd ~Ji:. Suuth of Kir4zbl:ikU. JT 20" :"l, ) I" J9" E. 
alt 1•170 m, 011 apothcci• of RitiO<f;,,.l plmw on QutT"<"J•s sp .. 20 Scp. 2005, M. C. ll<1lu-:•, 
M . Komkuya 6 A . Akwy (MK O.oom. 
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Mclcmalccitl trcwsitarill (Arnold) Ho:rtcli981 

Do:tailcd dt.:Seriptions are provido:d by I krtd { 1977). l'odt & VCzda { 1981 ), ClauLatk 
& Ro me (1985).and Brodoct ai.(:!OO I). 

We colh~ctcd this arctic-alpine species at 3160 min the Alada~lar National Park. 
l hallus enc.lolithic. Ascomata apot heda, immersed in pits of the calcareous 
rock, black, "' 0.5 mm diam. Epihymcnium blue-greenish, hypothecium dark 
brown, hymenium - 40- 50 .,.m tall, true exciple well-developed. Ascospores 
colourless, simple, 8- 10 x '1 -5 .,.m. 'I he as.:ospores of the Turkish :o<pecimcn arc 
a li ttle shorter and narrower than given for this species hy l'oelt & VC7.da ( 1981; 
10-15 x S-7 tJ.m), and the measurements given by Brodo ct al. (200 1) for North 
American material arc much longer and wider (13-28 x 7-14 .,.m). llowever, 
the Turkish measurements art• within the range $ivt·n by llertd ( 1977; 8.5-14 
x 4.5-7.5 ~m). 

Melauole.:ia rm11$iroria is rare in alpine and snow belts of I he Alps (Poclt & 
VCzda 19t-ll), and also known from China {llertcl 1977) and Norlh America 
(llrodo et al. 2001). 

Jo:AVS P. IU: Yah~'ah, Alad11jllar Mi lli l'arkl, r~ig\lllcr, 37 <18' N . 3S' I I' E. wi t. 3160 m,"" 
calcartou~ rocks. 26 Aug 2006. ,\1. G. llliiU:i& ,\ . • U:wy(M\.11 0.2S63). 

Plraeospora rimosico/a (!.eight. ex Mucltl) Hcpp ex Steit1 t879 

A <ktailccl dcl'Criplilm is pnwidcd by Hawkswortll ( 1985). 

·lhis spc.::ics wasfound growingon a brown crust ose areolate thallus that lacked 
as.::omata on .:akareous rock.-.: we suspe.::t the host to be Sraurothilt. ilrio/ara. 
'I his is the firs! report of I~ rimosico/(J on a host orher rhan RIJitocarpon or 
PorpiditJ. A:o<comata perilhccia, - 90-IOU tJ.Il'l diam. lntcra.o;.:al clements absent. 
Ascosporcs 3-seplate, pale brown, con:o<triclcd at the :o<epta, 18-22 x 7-9 fJffi , 
wit h a gelatinous sheath. 

Plweospom rimosicola is ah:o known on Rhiz.ocnrpon petmeum in the Czech 
Republic (Kocourkova 2000), on It lmc:hstetteri in lklgium (Diederich & 
SCrusiaux 2000), on U. mnbilicarwn in Sweden and Non\'3}' (Sante!<..:;on 1993), 
and on R co11ceurriwm in the UK (llawksworth 1985). llorlikova & Alstrup 
( 1994) have :o;hown thai P. rimosico/(t on 1\r.:toparme/ia cenrr~{uga a:o< reported 
from Green land by AlsJrup & l lawksworth {1990) rcfe~ instead lo P. arctica. 

Jo:A\'SI! II.I : Yahro~h , Al!llla~ar Milli l':nla, Utu]llnar Villagt-. Karwhcl'e~i . 37 51' :-J, 3S' 19' 
E. alt. 22 10 111. oothallus of a brm•·n o:nm~ thallus. oo o:akarcous rocks, 2-1 Aug. 2006, 
M. G. lfi, /te:, 6- A. Aluoy (MGI I 0.2387). 

Palycoccum 11mrmarcdum (Krcmp.) D.l lawksw. t980 

A detailed dcscriplion i,_ pro\·ided by l lawksworlh & Diederich ( 1988) 

This species was collected on an endolilhi.: Verruwritl sp. on calcareous rocks. 
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J\§<:om:ua pcrithcda, immersed fir§!, then supcrtkial. black, - 220 ~m diam. 
llamathcdal filament~ pn.oscnt,- 2.5 ~m wide. I lymcnium I (Mct~lcr'~) -t blue. 
Asd 4-6-8 spored, 50-55 x 24-25 ~m. Asco~pores brown. 1 -~eptate , the lower 
cell larger, 24-27 X 10-13 IJ.Ill. 

Polycoccwn m11rmomtwn has a wide distribution on p)•rcnocarpous and 
crustosc li chen~ growing on limestone in Europe; e.g. in the UK (llawksworth 
2003}, on Polyblmtia l1yper/w~(l and a sterile lichen (Santcsson 1993) and 
possibly Lt'ffllfifl tlwllvphila in Sweden (Aistrup 1991), and on Vt>mw~riu sp. 
over calcareous ro..:ks in Bdgium (Dicdcrio.:h & SCrusiaux 2000) 

KA \'SilRI: Yah)'al l, Aladaglar Milli Park•, Ulupmar Vill.tgt:", K~k.:lcmi, 375g' N, 35' 17' 
E. uh. 1915 m,on v ... rrumriasp.on cala m."<IUS rock\, 0~ Oct 200~. M. G. Hal~otl do .t 
Aks(ly (MGH 0.2387}. 

Pyrct~idium aclirrcllum Ny i . I S65 

Jle tailcd dc!'Crip tions are p ro\•idcd by l lawksworth ( 1980. 1983). 

We collected thi s ~pede-s on a brown crustosc arcolatc thall us without an)' 
a~omata (probably St.wrothe/e (4~o/aUI) growi ng on calcareous rocks. It 
is highly pathogenic as blcadting occurs in the infected arcolcs of the host. 
Ascomal<~ pcrit hccia, black. Hamathccium of br.mchcd and anastomosing 
pseudoparaphyses. Asd 4- sporcd. Ascospores 2(- 3)- se ptate (all but one of 
those \\'"e observed were 2- scptatc; on ly one 3- septatc was seen), 27- 31 x I 1- 12 
fllll, the end .:ells arc paler. 

'I his common pathogenic species is known on a wide ronge of hosts in Europe, 
such as A.((>i,:ilia cukarea, Baoomy,:es. rufm, Diplos.:llisres l:at~sioplmnbeu.(, 

J\olassalnngia camosa, several Peltigera spc..:ics, Soloriua .:roce11, S. sac.:at.1, and 
'I011i11 ia squalidfl (l lawkswor th 1980}. 

lo:AY!'I!KI: ' llhy.ll•. Alad<~f!la r Milli P<1rl:.1 . A~d)' tornM. 3751" N, 35' 12' E. <~ lt . 2900 m. 
uo th ;,illu5 ur a brwm crustuw t1~<~UU5. uu gJca ro.'1J u~ rocb. 26 1\uA. 2006. ,\f. G. H11ltCt 
6 1\ . Aksvy (M G H 0.240:'1). 

SPI:t:I.\11!!\:St:OMP.IIll!D: Dof"S('I: Wu ehant. SY924S72, on nKM"tar o( soulh racing "''all by 
ri\""'' · ou Cilltl{>liu:tl tticl111lylt1 , 1982. \~ (;ia\-:.trini (hb. (;ial~drin i); Coml)f"dum, j/"..a rnhia: 
Vic loria FaUs. 900 m , ljul1 979, M.R.D.St:a,.aJd ( IM I 2•10794). 

Scoliciosporum itltrttstmt (lh. Fr.) lla fellncr :!004 

Detailed descriptions arc pro,;dcd by Wirth ( 1995) and Hafcllncr (200<1). 

This spe.:ies, commonly named as Carbouea iutms.a in European check l i st ~. 

wa~ transferred to Sc:olidosporum by 1-lafellner (2001) because of its non­
carboni$ed exciple composed of intricate!)' interwoven hyphae, the hard!)' 
pigmented hrpothecium, and the ramified and a na~tomosing par:1physcs. We 
collected this species on the th allus of RhizOC(If/1011 geogmphicum on siliceous 
rocb. Th is speci<.os grow!'~ mostly on cru::tosc lichens such a.<: RlliU>eMJIO II 
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gt"QgraJIIIicum, and Ll'cidwl laJJiddtl on silkeous rocks, or Jircctly on s il i~:eous 

rocks, but is always in dose contact with these species (Hafcllncr 2001). ' [he 
Turkish specimen has a dark olive grey thallus, apothe~ia which are emarginate; 
a hypothecium that is K+ violet; and ascosporcs that3 re colourless and simple, 
11 - ISXS J..IIll. 

Scolicio:opormn i11tru:own has a wide distribut ion in Europe, Asia, and North 
America (llafcllner 2004). 

o\ Po\So\: AlaJa{c:tar Milli l'01rl' ' · A.:r rn;m Yayla~•. Turha:;a u TO:pesi.37' •tot' N, 3) 16' F..:.ll. 
2050 m. on thallus of Rlll::«mf'U"b'WSmJIIurum. on silictOo.•S rocks. 31 Aug. 2005-, M. G. 
l lnlt<r d-A. Ahoy (MGt I 0.2 1-12). 

Tot1iuiu cpiscuw (Nyl.) Timdal\991 

A del ailed description is p r\widcd b)' l'imdal ( 1991 ). 

'I his non-lichenized species was collected on As/Jicilia cvro11ala on calcareous 
rocks. Ascomata apothecia, - 0.5 mm diam, epruinose. Epihymenium 
o li \'accous green, K -, N +violet, hymenium - 50 ~m , hypothecium reddish 
brown. Asci 8-spo red; ascospore." co nstantly !-septate; 11 - lt1 x t1-5 J..llll . 

Timdal (199 1) reported that this species can be confused with 't: $-ulifmwe 
but d iffers in having exclusively \- septate a."cospores and the host selected. T. 
suhfuscae grows on l.ecmwra campestris, l..ecidella sc(lbm and Protop<trmeliopsi.~ 

mum/is and was reported from Turkey on an unidcntifil'd host by I fafcllncr & 
John ( 1996) and on Protopunndiopsis tmmdis by H<lhC! & Candan (200i). 

T. ejJi:>emu wa.~ reported on the thallus of Aspicilia C(l/care<l on calcareous 
rocks and walls in western and southern Europe, Cypru.~. and no rthern Africa 
(Timdal 1991).1t was also rcportl'd from China on A. torl uOS(t (l lawksworth & 
Cole 2003) and from Belgium and FratH:l' on A. C(lkarea owr hard cak arl'ous 
ro.::ks (Diedcrkh & SCrusiaux 2000). Timdal ( 199 1) r~portl'd that 'J: t'/lisema is 
an apparent ly lowland species; we, howe\'cr, coUe..:teJ this species at 2200 m in 
Aladaglur Nat ional Park. 

s •t.u1:: ,\liKiat lar Milli l"ark1, t'\upu7. Va llcy. l:mr.mu 10 2. Karpu7- 37' .. 9' ', 35' 07' f:.. 
a lt. 2200 m. oo thallus o( A.<pi(i/ia mnmata. on uk"areous rocks .. lO Aug. 2005, .\1. (;. 

Hn/rn d- A. Ak.oy (MGH 0.19'76). 

Uuguiculuriopsis groctllalldiuc (Aistmp & D. l lawksw.) Etaro & Diederich 2000 
Detailed descriptions ;ue pnwitled by Alstrup & \ l;1wksworth ( 19':Kl) anti Diederich 

& Etayo (2000) . 

We collected U. gror. 11la 11dim~ on th e apothecia of Caloplaaz lactea at 2050 m. 
Ascomata apot hecia, - 0.3 mm diam, exciplc purplish, lacking excipular hairs; 
h)•pothecium reddish, cpithecium indistinct: hymenium - 70 •un tall. Asci 
8-sporcd; ascosporcs colourlcs..<;, simple and consistently 2-guttul ate; 9- 10 x 3 
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IJm. ' I his species is th e o nly member of the genus with rcdu.:ed exdpular h3irs 
(Dicdcrk h & Elayo 2000). 

Unguiculariopsis groeultmdiae was reported on Caloplaca citriua and l.eprnria 
neglectn from Greenland by Alst rup & llawksworth ( 1990), but the record o n 
l.epmrirt neglecttl proved to be typical RltymbocMjJII$ ueglectus on /,eproria 
ct/Cwnimtm (KUmmcrling ct al. 1993). U. groenlmrdiae is al so known from 
the UK on a sterile: thallus of J=ulgc:osir1 brm:tetltrt (I Jawksworth 2003), from 
Gn:t"nland, and on E f ulgells from Swcdcn (Diede: r ich & Etayo 2000). It is a 
llt"W record for Asia. 

ADA~A: AJ;ldoglar Milli f'ark1, Acmu n Yarlas1, Turhl$8n Tcpc$i, ) 7 •1•1" l\, ),5,' 16' E. 
~ It 2050 m. on apotheci~ of U 1/11p1Molt:cteo. on ak-o1roous rod.s. 24 ,\ug. 2006, M. G. 
tlttlu·16- .-\ . Ahoy(MGH 0.2196). 

Vcrr11Ct1ria aspici/iicole~ R.Sant. 1984 

Detailed de!'Criplions are p ro\•idcd by Zchct lt:i lncr (1978) and Puni~ct al. ( 1992). 

V. aspid liicolt1 was found on J\spicilitl co11torta subsp. lw.ffmmmimw on 
calcareous rock~.1lmllu~ darkgrcy i ~h.arcolatc. Ascomata perithccia, immersed. 
As.:ospores colou rless, simple, 23-27 x 7-S ,.un. 

V. aspiciliicolt• i~ known from the UK, south ern Europe, Sweden and l lungar)', 
and QCCurs on Asph:ilia cak·t,ri'tl , A. m~siodu~'""· and 1/ymcmdia lacustris 
(Purvisel al. 1992 , Zcheth!' ilncr 1978). 

KA\'Sf.RI: Aladaglar Milli \'o~rk1 , ' 'ahyah, Kapuzba~ 1 . Ttktboynu. 37 •16" N. 3S' 19' E. alt. 
1270 01, (')II thallusof .'lspU:iliarmrt;-.rta suhsp./l()jflrumnimua.Otl Cak:aroous rocks,3 1 
Au!:- 2005. /If. G. f l11ltct 6-A . .-\boy (MGI I 0.2101). 
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,\h$lr:acl - lrpex '~mimlor, » pooroitl Nsidiomrccte, i~ dl'5Cril)l'( l as '"'"'' t-a~'ll on 
coii~XIions from okl-growth forcm in nor thern Finland and Norway. II i~ ch•ractcriw·d 
by a rcsupinarc h<!hi t, laec rJ ic porcs,:md a tlimit ic hr phal )y.~ rcn1. Mosr oft he *Pia all.' 
~irnpk, but ~"'llltt~J d~ lliJIS arr Jll'ni:nL 'I he SJM:Cii:s remi nds u f tho:- North Arndic:tn 
0).)'/'(m•$ simili.<, "''hich is rc-d~ribcd and comral\'d co 1hc do~lr rcminiS«nt 
0. obtlm·.:tu. 'Jhois.o IWO .m.• oflt'n consid,;r;.-d ~)'110 11)'111 5. but they an< kO:Jll kJ~<~r.tto: ho:rt' 
on account of rninor differ\'ncn in their hnJhal and spol'<' chantCitrislics. 

Ker .... ·ords - lrpo• lm:t.:M, O.'')'JIUI'IIj f1<.11m limt.J, 0. 1!(:/J;:Qp(#vifl~. PvlnM•K~. 

1axonomy 

Introduction 

Basidiomyc~tes of North Europe lmvc bt>cn studied for over 2UO )'Cars, and 
they arc among the bt:st known globally. Polyporcs bdong to the intcnsivdy 
investigated groups of the b::tsidiomycctcs, about 255 polyporl! species being 
known from Fin land, Norw·ay and Sweden (Ryvardcn et al. 2003, Niemela 
2005, Fungu." Info 2007). Anyhow, species new to sdencc arc found from this 
area almost annually, and not only through spl ining of old taxa. 

One such dist inctive new species isdes.:rihed here ha.«cd on three specimens 
collected within th(.· \ast ten )'Ca~. The collect ion~ were made during polyporc 
inven tories. Por an expe rienced colkctor, the specie~ docs not readily rem ind 
of other polyporcs known from this area when obscn•ed with the naked cyt> 
and even less so microscopically. The two f-innish collectors, Matti Kulj u and 
Mariko Li ndgren, were struck by the odd combination of chamcters of their 
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speci mens that did not fit h.> any of the known specit.-s. ·nms the spco:imens 
were sent to the Bota nical ~·luseum of the Univen;ity of Hebi nki (H) for further 
s.:rutiny. Also the thi rd collection fro m Nonvay by Gunnar Krist ianse n was 
similarly forwarded to the University of Oslo (0). 

' I he new spedes with its dimitk, nearly dampless hypha! structure, d ub ­
like and e\·cntually thkk -walled cystidia, and thin-walled spores is .:u rrcntly 
best placed in the genu.-. lrpex Fr. t\ccording to J' OI.Yl'O~~SOP NOKI'll AM~HJCA 

(Gilbertson & Ryvardcn 1986, \987), the new species key!' out a 'l Oxypoms 
simifis, a North 1\meri.::an taxon with un certain deli mitation towards the 
European species Oxyporus obdu~t!,S (Pers.) Donk. We provide a descript ion 
o f 0. similis as well, based o n au t lwn t io: material, and a ..:omparison between 

the th ree species. 

Materials and methods 

During microscopic studi<'s til<' basic mountant medium used '"as Con on Uluc (CU), 
hut a lso Melze r:~ reagent (IKI) and 5% KOI I was used. Spore and o ther m e<~smements 

were made and illustr.ttions WCI'<' drawn in CB. Entry CBt m~-ans cyanophil)'• CB{t) 
1vc:ak but d isti nct cya nophilous rc:tction. CIJ- acyanophily; I Kl - means nei ther amyloid 

nor dcxtrinoid reaction; KOH- means that hn,hac were left a\mo~t unchang<-d. 
Measurements were done using xiOOO or x l250 nmgnili;:;~tion :111d pha . .;c ~:o nlr.tst 

illumination; eyepiece scall.' bar with 1 - ~un·grid was used. and d imensions were 
est imated subjectil·dr with an accu r.tcy ofO. I pm (~e Midtinen <::1 ;~.\. 2006 for fu rther 
detai l). 

"I he fnll llwingsymbnls are usc:d for~pore measurements: 1.- mean lengt h, W - mean 
Nidth, Q - UW. i.e. a\·cragc length divided by average width. Q' - lcngth/....-idU) ratio of 
indi\·idua l spores. n - number o f spores mc:asurc:d fro m givc:11 numherof speci me11S, fnr 
instance 90/3 means 90 spores m<'asm~-d from 3 SP'-'Cimcns. In pr<.'S('nting the variation 
ofsporesi;r.e;md Q: the whole r.tllb'< is given in parenthesc:s. ' the 90% r.tngecxdm\ingthe 
extreme 5% of values from both ends is given without parentheses. In case the 5% limit 
falls bo:twcen two 1Ro~ \ uc s, the nne fu rther from the mc:dian w·.ts chosen to represc:nt the 

5% t'a.i \. Whenever the figures l•' ithin and outside parentheses arc identical. parentheses 
:m.:om illed. 

Species description 

lrpc.Y: crcmicolor Mictti ncn, Niemela 8: Ryvardcn, sp. nov. Fig. I 
MycoBank MB505 t l l 

&Wii;nllll •e:>••J•hmiTUfl, ~ttmN·ulbmn.potiJ /(lurili~ 2-•IJ~' '"'"· Sy#.:tntt hyp!unwn 
tlimilimrn. !.yplti$ efibuluM; cystitlit• d 1tml01, ha.•icli"$<1flle dhp.<oiolr<•c, lc,uilmtiwli~<. 
3.8-Sxz. ,l-3.21""· 

l·lotOTYP£- :-.1orwar. :-.1ord - ~orJland: ~r\'ik, l"rcstjord, riverine 1k<iduous natural 
forc.st ,on Jl luw iu;~uttn. 15.X. t999 G. Kristianl.l'n (0. imtrr e II). 

F.n',\10LOtJ\' Cr~miro/()r {Lat .• : cn•am-<"olour<:d, n•fcrring to lh1• rolour of the 
lxuidi0¢.1rps. 
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Basidio~:arp resupinate, pure white tQ cream-cQiourcd in Qlder parts and when 
dry, size in the magnit ude Q( 10cm]Qr larger, 1- 1 mm th ick. Tubes r.1.ther thin­
walled, soon splilling, approachi ng lacerate, orifices. irregular, tube layer 1- 3 
mm th ick; pores labyrinthine, l - 1 per mm. Subiculum of the same colour, 0.2-
2 mmthkk. Margi n thin, irregu lar but sharply del imited, sterile part typically 
several to ten millimetres wide, somet imes almost rhizomorphic. 

Hypha! system dimi tic, skclctalsfcw in youngbasidiocarps but in old specimens 
dominating th roughout except at tube mouths. Distinction between generative 
and skeletal hyphae is indistinct partic ularly in subiculum, where intermediary 
hyphae, i.e. thick-walled but br.J.nchingand septate, occur. 'I he dimitic structure 
is dearest in the upper tube trama. ll)•phae slightly amyloid in mass, CB(+) to 
CB-. part of thl..' generative and skeletal hyphae swelling no ticeably in KOII. 
Generat i\•e hyphae thin- to slightly thick-walled, ( 1.8-)2.2-3.4(-5) J!nl in 
diamt"'cr, damps mostly absent but rare scattered damps fo und throughout the 
basidiocarp, most frequently dose to tube mouths. Subicular skcle tals somewhat 
twisted, occasionally branched, (2.2- )2.6- 3.6(- 5) J.t nl , (2.5- )3.6- 5(- 5.8) !Jill in 
KOH, with a d ear lumen, in mature skcleta ls a third or less of t he width. Tramal 
skelctals similar, in terwoven to subparallel, (2-}2.5-3( -3.7} J.tm. 

Cyslidia common, thin· to th ick-walled, long tubular and sligh tly constricted, 
with a wide lumen and oo;:;asional sept01 at lower parts, born deep in trama, 
occasionally projecting th rough tube mouths and hymenium, o ld cystidia 
encrusted in the api..:al part with crystal lumps, (35 - )60- 170x(5.1- }6- 8( - 13.5) 
~m excluding encrustation, up to 16 ~m wide if measured with crystals. ' I he 
cystidia arc born on generative hyph ae. In subiculum there arc embedded, 
cystidia-like, partially swoll en h)•phae, occasionall)' branched and sometimes 
bearing similar encrustation as in !ramal cystidia. They have ck•arly similar 
origin, but unli ke the ~ystidia in l.rama, whidt an: always terminal cells of 
h)•phac,somc o ft he subicular ..:ystidia arc long, swollen, thick-walled i ntcrcalar y 
sect ions in the middle of nonnal hyphae, i.e. not temlinal. Prominent, thick­
\\·alled ..:ystidia appear rot her late in the development of t he basidiocarps; before 
maturing they appear a.;, thin-walled, swollen term inal hyphae at tube mouths. 

Hymenium. Basidia cylind rical to clavate, l l - 16(- 23)x1- S.S( - 6) IJ-In. usually 
wit h 1 sterigmata but occasionally with l o r 2, mostly without a basal damp, 
but a few seen on basidiolcs so probably also basidia arc occasionally damped. 
Crstidiolcs not present . 

Basidiospores ciUpsoid, thin-walled, smooth, CB-, IKI-, (3.6-)3.8-5(-5.9) x 
(2.3-)2.4-3.2 ~m. L=A.25 !J.Ill, W=2.67 ~m, Q',..(l.3-)1.4-1.8(-2.0), Q=l.59, 
n=l20/3. 

Distribulion. Thc lhrel' collcclions all or iginate from the northern and middle 
borl'al zones (A hti t'l. al. 1968) in Northwest Europe (Finland and Norway). 
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Ecology. The Non.,.egi::m specimen \\'3-" collected from Alum iucmlfl whereas 
the Finnish :-:pedmcn~ arc from Br!lui(I Jmbescm.~ decayed by Pl1elliuus ig11iarius 
(! .. ) QuCI. coli. It i~ po:!sible that the spccil'S i ~ a succcs..;,:o r (cf Niemela et al. 
1995) of Plu:llilms spp., but this has to be confirmed All the <.:o llections derive 
from moist, mesic siks, in natural o r scmi-naturo~l deciduous or spruce­
dominated old-growth forests in landscapes with a ro~ther high percentage of 
nal'ural forests. 'I he species might well be an old-gr0\\1h forest specialist. 

Remarks. lrpc>.x cremicolor has an unusual combination of characters fo r a 
polypore. Its hypha! system could he described a.<: dimitic with somewhat unclear 
distinction between gencr.1tivc and skeletal hyphae. In young basidiocarps 
(Ku1j u 1004 , Lindgren 9849) most o f the hyphae arc fairly th in-walled, but wall 
th ickness increases with age and finally thick-walled hyphae dominate (type). 
Also the thkk-wal\ed cystidia develop late, bearing only sparse encrustation if 
any. 

'Jhe most peculiar featu re is the partial formation of damps in the 
basidiocarps, seen in all three specimens. Scaucred damps arc known to occur 
in predominant ly dampks.~ polypores (e.g. f'la1Jellopi1Dm, H~teroiJtiSidiou), 

hydnaccousfungi (llyduell11m) and in several genera of cor ti .:ioid basid.iomycct e~ 

(e.g. Atludia, Couiop/10m, 1'/wueroc/l(lete), but such intermediary ca,;,:cs arc 
neverthclcs...: a small minori ty. A large number of clamps in /. cremico/or, pcrh ap~ 
majority, are someh ow malfo rmed, eit her abnormally swollen and septate, or 
looking as if the development of d amp had ceased prematurely in the middle, 
before anastomosis. In such cases, the damp has not merged with the adjoining 
previous cell as supposed to, i.e. the clamp is lert as an open, backward -pointing 
hook, even though d early identifiable as a damp (Fig. 1). 

'Jhese characters, toge ther with resupinate habit and thin -walled spores 
define th e ~pec ie~ from other slightly similar one~ in lrpex, Oxypoms and 
Rigidotwrus. Pertinent key~ would place I. cremicolor d ose to Oxyporm simili.~. 

Both .<:hare the resupinate habit, similar·sized pores, encrusted cystidia and 
th iiHYalled, ellipsoid spores. Closer scruti ny shows that 0 . simUis is distinctly 
monomitic without any damps at the septa, its cystidia are shorter and much 
more heavily encrusted, and its spores an: slightly broader than in f. cremiculor 
(Tab. 1). '!he pores ofO. simi/is are regular as opposed to la.:ernte, and smaller 
than those of the new spc.:ics. Oxyporus ol1ducens is very simi lar to 0. simi/is, 
and differen..:cs to I . ..:remi.:olor hold also for that species. 

Oxyporm sd1izoporoide5 Zmi tr. & Spirin wa...~ recently dcs.:rihcd from 
Northwest Ku.,;.:ia. 'lhespccics is probablyasynonym ofO. obdllu /ls with whi.:h it 
shan .. -s such cs...:en tial characters as monomitic hypha! structure, short encrusted 
cystidia, and cy:.mophilous, small spo res (Tab. I). OX)1JOm.~ sclliz.oporoides does 
no t have truly split tubes, and the above menti on~d microscopi..: char.1ctcrs arc 
no I shar~d with /. cremicolor. 
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O:cypormspiculif~tr(G. Cunn.) P.K. Buchanan & Ryvarden from New Zealand 
has laccr-o~te tubes of roughly the same pore size {1-2 per mm) as I . cn:micolor 
(Cunningham 1965, Hu,hanan & Ryvarden 1988). Oxyporus pellicula (Ju ngh.) 
R}'\•ardcn from java has o ften lacerate tube orifices as well. Both species 
have a monomitic hypha] st ructure with heavily encrusted cystidia unlike 
I . cremicolor. 

lrpex lacteus (Fr.) Fr. differs from I. cremicolor in bei ng usually pileatc and by 
the nature of its cy~tidia whi ch arc mo re fincl)' and heavi ly en.:rustcd, and by its 
longer, curved cylindrical sporc:o: (5.8x2.5 1J.m in average, Tab. 1). 

Finally, the appearance of I . crl!mkQ/Qr with its almost rhizoid margin and 
similar-si~ed , somewhat lacerat e tubc."s may bring in mind /u 11glwlmh' lflcem 
( I~ Karst.) Nicmel3 & Kinnunen. 'these two spcdcs share the dimitic hypha! 
structure and both bear encrusted cyst idia. Generat ive hyphae of j. /(ICe-m 
always bear damps at septa, q•stidi3 arc carrot-shaped rather than cylindrical, 
and spores arc subglobosc. 

Oxyporus simi/is (Brcs.) Rrvardcn, l'c r~nia 7:20, 1972. 
Basionym: PQdu sitnilis Bres., Mr,ologia 17:76, l9l5. L«tot~·~: USA. idaho: Bonntr 

County.C,.oolin. o n Populus1ricltorurpa, 18.1X.t919 \\'t:ir US2oll516(11PI.studied). 
Selc<tcd as type by LO\,·c(l966:l t). 

Basidiocarp resupinate, pore surface straw-coloured, contrasting wi th the 
wh ite margin, pat, hcs from 10 cm1 to at least the size of a palm, 0.2- 2(- 3) 
mm thick. Consistcncr rather tough when dq•. Pores regular, thin -walled, 4-6 
per mm, tuhe layer up to 2 mm thick. Subiculum 'ream-coloured, bu1 towards 
substratum turning into a brownish, wooll y basal layer, usuall)• just a thin line. 
Margin sharpl y delimited, thinning out, sterile part 0.5-0.2 mm wide. 

Hypha.l system monomitic, hyphae rather uniform throughout the 
basidiocarp, yellowish in mass, CD(+), JKJ- , KOII- , commonly septate, damps 
absent. Subicular hyphae thick-w· .. llcd, (2.2- )3.2- 4(-5) ~.un , with a wide lumen 
and ,,.a ils up to I jlnl thick. Tramal hyphae thin · to slightly thi...:k-walled, parallel 
to subparallel, ti s..~ue rather dense, (2- )2.5- 3.2( - 1.2) !Jill. 

Cystidia ahundanl in trama, clavate, projecting lhrough hymenium, heavily 
cnnusted, 20-40(-70)x(S.S-)7.5- 10(-13) ~m. including crysra l cove r. Young 
cystidia thin-walled, apkally cn.::ru.-.ted hypha! end-., older ones eventually 
th ick-wall ed They arc born in trama o r subhymenium but bend through 
h)•menium, occasionall)' projecting a li ttle. 

Hymenium. Basidia few in the." studied material, cylindrical or clavate, wi th 
4 sterigmata, 8- 1 Sx4.5-5.6 !Jill. 

Basidiospores ellipsoid to broad cylindrical, thin-wa lled, smooth, CB- , 
IKI - , (3.8- )1.2- 5.5(- 6.3) x (2.1- )2.7- 3.5(- 1.2} ~m . L:1.72 ~m. W:3.JO !Jill, 
Q'=(l.3-) 1.4 - 1.8(-1.9), Q=1.52, n=l22/4. 
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'l ~ble I. Spore meaMJrcrnents of studied specimens of lrf•;:x spp. und Oxyfwrt~ ~PI'· 

Combined $1uti$1iCS for ea,·h specks ur~· print~-d in OOid. 

l.OJ/··~91 

H.S-14.9-6.91~.1) 

Wlcl1 11(p11) 
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i'>-l l(-31) 

1.l-UlJ) 
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Distribution. lhe typ~ mat~ri<~l<~m.l olher specimens studied here come from 
lhe Pacific Norlhwest of the United St;.nes. 

Ecology. All !he specimens sludied h<~ve been co\lccled from Populus 
tridwmrptl. 

Remarks. The lectolype hus virlu<~lly no hymenium or spor~'S left (<~ few 
coll<~psed and b lo<~ted were seen), but is ot herwise in a tolerable condition. ·Jhe 
other conh!mporaryspecimens attached to the sa me herbarium shee t have been 
collected from the same region by the same collector, J.lt \\'cir. 'rhcy dearly 
represent the same species as the lectotype and have been utilised in composing 
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th.: present description and for spore m.:asurcmcnts. As th.: typ.:, th.:y are not 
in the best condition eit her, lacking proper hyrnenium. 

O),nwrus simi/is is chara..:tcrised b)' a resupinate habit, hea\":i ly encrusted 
tramal cystidia and thin-w31lcd, acy3nophiJous, ellipsoid spores. Several other 
spedes of Oxypoms share simi lar ..:haraclers. 

Vampola ( 1992) considered 0. similisasasynonym ofO. obduCr!/1$, described 
from Germany. l)onk ( 1967) placed(). oiJducem in S)'nonymy with Oxypom$ 
J>opulitm.~ (Schumach.) Donk. The current concepts clearly treat Oxypoms 
populitms and 0. obduceus as two distinct species: the pi leate, perennia l 
0. p()pulimts with sub globose sporc:.-s wrsus resupinate, annual, thin 0. ubdure11s 
with ellipsoid spores. Here we d is..:uss 0. ubduce::us as regarded b)' European 
authors (e.g. Ryvarden & Gilbertson 1991). 

Although 0. simi/is and 0. obdua us arc rat her simihl r, we prefer to keep them 
apart for the moment. 'I hey share similar])' shaped spores, h)•phal structure and 
deep-rooting, heavily en.:rusted !ramal q•stidia. 'I here are nevertheless minor 
differences. Spores in the sped mens of 0. obduceus st udied here were in avemge 
slight I)' shorter (4.1x3.0 ~m , Tab. I) than those of 0. simi/is (4.7x3.1 !Jm). The 
spores of 0. oiJdw:cns are also sligh tly thick-walled and weakly cyanophilous, 
similar to those of I Jyphoduu/i(l smnbud (Pt:rs.) ]. Erikss. but un like 
0. similis.1h : hyphae ofO. obducc/ls are more or less homogenous throughout 
the basidiocarp and dearly thick-walled in trama, (1.8- )2.6- 3.2(- 1) ~m in 
diameter. In 0. s imili.~ the I ramal hyphae arc thin· to slightly thick-walled, and 
they contrast to the thick-,vallcd and broader subicular hyphae. 

We have not studied the North American materia l of 0 . . (imilis extensivcly 
and .:an no t state if it is homogenous or if 0. obd11Ce11S is also present in North 
Amcri.:a. Comprehensive resear,;:h on these taxa, based on fresh material, 
would be needed to answer such qut"Stions, and also to confirm the status of 
O.simifi~. 

Oxyporus cortiwil1 (Fr.) Ryvarden and Oxyporus latc:mt~rgimllus (Durku & 
Nlont.) Donk are fairly similar to 0. simifis ma.:roscopi.;;al\y. Micros.:opical\y, 
their larger, ..:r-anophi \ous spores and cystidia, which arc hymcnial and not 
arising in the trama as in 0. ,(imilis, separate them from 0. simi/is. 

Oxyporm pellicula was dcs.:rihcd from Java and ha.-. pellicular basidio.:arps 
with irregular, often dentate shallow por<.-s quite un like those of 0. simi/is. 
Other resupinate Oxypom.~ and Rigidopont$ species differ in the nat ure of their 
cystidia, shape or size of the spores, or by having thick-walled and cyanophilous 
spores. 

Discussion 

' I he genus name lrp~x has hccn in usc for O\'cr 180 years, and has traditionally 
been kept as a morphologically defined genus including species wit h split tubes 



lr~.umnirolor sp. nm•. (l!urope) ... -123 

or spinose hymcnophorc. To date, 200 specie~ have been combined to lrpex 
(lndcx Fungorum 2007), but views differ on how to define the gcnlL..:. Maas 
Ge1.~tcranus (1974), Ryvarden (1991) and Niemela (2005) accept only one or a 
few species in the genus, whereas Kotir.mta 8.:: S<tarenoksa (2002} included the 
related /unglmlmia (polypores) and Ste~clleriuum (hydnoid fungi) in lrpr!X. 

Comprehensive sequencing of numerous spc.:ies currently placed in the 
genus is necessa ry to sett le the taxonomic position and extettl of the genus. 
In its wide sense lrpex is dearly un natural as it has been used as a "dumping 
ground" for almost any hydnoid or lacerate wood-inhabit ing basidiomycete. 

lrpex lncteus is the type species of lrpe,.·. Sin..::e the new species reminds it 
more than any other polypore or hydnaccOlL" fungus, lrpex is the most suitable 
S'-'11US fo r placing the new species. 

SI•I;CIMI:Ns s-ruuu:n frJ~l: cr.:mirolm•. l:inlanJ.. Kainuu: KuhnlO, l'itk:i\'ura. ~pruc~r­

dominatf.'d old-gro"1h fo 1~t . on fa ll.-n lktu/11 with Plrrlliml! cit~<''~""· I.X.1997 M. 
tiud~ren 98-19 ( II ). Kuusamo: Tah-...lkus ki . Mct~k}l:i, ,\ino-op, rich, t"'ludificd semi­
naluro\l.sprU(<r fornl, on &1ul11 with Pl!dlim<l- (r,m·,,,;.,), 2 1.l.X.2001 M. Kulju 1001 (H, 
0). Norway (.see type). 

lrpes laa<uJ. Finland. Ete:Ll -JI!Inlf.': l.ahli, Ahtiala. on 1\ U'r plataMitb. 28.X.2002 \~ 
Haikonoen 21980 (H); Luh~nka, lemJiii ~. on Sutb.u tmn•J.,.,.;I,, 21. \1.2006 H. Kotir-.1nu 
2129 1 (II). Ru!:.~ ia. S\~rd lo\'~k: Kitm•grad K\i. Vi.~im Kat. RC'$., on Suli,\" aJpua, 

17.1X.199-11t . t.:otiranta 11786(11). 

O:ryportu llhti iKCIIS. !:inland. \'11ninai~-Suomi: Turku. Rui\~k) !'\;it. Rts .. 011 Q11crc-u$ 
robot>, 29JX.l993 '1: :O.:it"nldi Sn9 {1·1); 28 . .'\.2000 0. MiettiOI:Il 2323 (H). lienuan)'­
llcs~n : Schaucnbu~· l\lm ~haj..'\:n , on l'asu$ Jylwuica, 7.lX.J979 T. NicmciJ. 1699. 1702 
(H); :"'ord lh~in·Wo:~tfall-n: t.:~rtkll~r Broio:h ~at. Ro:s., 011 l'opttluJ, 22.X.I967 H. Gurholt 
(I I). 

0.~-y~·) /'OP"Iim•s. China. Jilin: 1\ntu, Erdao Bai lie, on 1U.-r?, 26.VIII.200S 0. 
Micttincm 10522.1 (H). !!inland. Varsinais-Suomi: Turku, Kuphtaa, on l'vJmlm. 
li .X.I887 0. Nlrsttn (11); Uusi m01 a: Helsinki. Pikku-Huo~Jahti , S.XI-1900. E. Hiiyr~n 

(I I): t.:Oi i\'opuhto. on Acn; 4.VJII. I966 ·r. Niemclii (II). Nurmijl r\i, o n Qtt<:rctl.\ 

22.X. 198S n Askola 1886(1-1). 

0.1-"Y/Kinl$ s..-llic .. ltl. lndounia. )ll\".1. 'l'o/yl)(m•S ,..-~lit-rtla', EW. lunghuhn 17. (LYJX'. 
1.0053 199). 

0.~-yptm•.< :;<),iuopqr"()idr:.<. Russia. St. Pctcr.sburg.lt>o.hc'·ka (S9"5lf N. ~- 1!.). 1.\11.200-e 
I.ZmiLmvkh (H). 

0.~-ypon.sshmlis. USA. Idaho: HonncrC01mty, l'riel-L Rin:r, IX.I9 \S j.R. Weir US212SI7; 
X. 19 17 J.R. \\'ci r US2•12SIS: 12.X. 1920 J.lt \\'cir US212SI•I; $('('&..< tot~")!(". Monta~lll: 

Mi5s.>uLl. X. l9 15 J.R. \\'<.~r US0242518. All s r ednwns gr.-won PDJl"lu.< trit!ux.ntpa 
and arc d.-p>O.si te<l in Bfll. 
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Abstract - Continuing tht sludyofJ . Rick'~ spoxi«, WC' considtr LyaJ/~eulutl bct~jmnimi 
us :m auth tnl ic member of l.y<o~dacu•c and pru110~ i t~ tran\ftrence to the genu~ 
,\lur~"(mdlf•. lXscription anJ illustrations o f til t ilolotyl'e and SEM imag~-s of tile 
ba~idiospn rC:.1 a~ gh~n . as "''el l as an uJ'datOO kcr fo r the South ,\nll'rkan species of 
!lu:gcnu), 

Kq • wonls - gastt:IOHI)'Cdt:.S, neutropic-<~1 fungi . non~t:nclaturc. l:UOII OJ IIY 

Introduction 

Morga11el/(1 Zeller is a gaste roid genus of l.ycoperda~eae Chevall. recognized 
b)' its epigeous hasidiornes that general!)• do not exceed 3 em in diarn., have 
a double peridium wit h a vclutinous, furfuraceous, gr.mular~vcrru.::osc, or 
spinose exoperidium, dehisce by an apical irregular mouth, and produce a 
glcba with or without a true C"olpill itium but with an abundant paracapillitium 
(Kreisel & Dring 1967, Su:in:z & Wright 1996, KrUger & Krciscl2003). 

Zeller ( 1918) separated Mor;:anclltl from Lycopadon l'crs. based mainly on 
the nature of the capiJi itium. However, the generic conce pt of Mor~au.dlrr was 
modified hy Kre isel & Dring ( 1967), Ponce de \.con ( 1971), :md more rc..:cntly 
by Krtigcr & Kreisel (2003). KrUger & Krei sel (2003) detailed the morphological 
and molecular basis for the current concept of the genus and recognized two 
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subgenera: ApioJn!rdou Kreisel & D. KrUge r and Morgam:llc1 Zeller - the latter 
with two sections, Morg(l11dla Zeller and Subina mwur P. Ponce de Lc6n. 

Cont inuing the nNision of the g3Steroid fungi described by 1. Rick (Baseia et 
al. 2006), we found under the name LycCJpenlou beujmniuii ;,1 11 authcnti.: me mber 
of the genu~ Mllrglme/la in the .:urrent concept. 'I he fo rmal transference of this 
name to Morgam'!l/<1 h: the subject of the present paper. 

Materia ls and methods 

Macroscopic characters were examined fo llowing usual techniques utilized 
in taxonomic studies of gasteroid fungi, as well a~ the original description of 
the holotypc by Rick (196 1). Color ~·odes arc those of Korn.:rup & Wanscher 
( 1978). }l'l icroscopic characters were dct.:rmincd according to ~:Iil l er & i\:liller 
( !988). Basidiosporcs were examined using a Ph ilips XL 20 Scann ing Electron 
Microscope (SEM). 

Taxon omy 

Morgauella beujaminii (Rick) Curtt'l':, C<~longo: & Ba._~ia, o.:omb. nQ v. FIGS. 1·3 
MYCOB.\SK MB Si l073 

3ASONY~I : Lyr.opadon hn•jmrti11ii Rkk, lhcring:ia Sl! r. Bol. 9: 462. 1961. as 'b.-njami11'. 

Basidiomes grayish orange (KW 584), globose, sessile, 0.5·1 em t.liam.; sterile 
base rud imentary; cxopcridium composed of minute spines, ad hcn:d to the 
cndoperidium; cndopcridium smooth, fo rmed by thkk-wallcd hyphae, fragi le, 
dchiscing by an apical stoma; p:uacapillitium colorless, 2-<1 ).1 111 d iam., th in­
walled, more or less branched, smooth, septate; cucapillitium absent; spores 
2.5·3.5 )Jm diam., globose, verrucose, with a pedicel < 1.5 )J.m long. 

M~tlcrial ~udicJ : lJRAZII- Rio{iromdc do Sui Stale: municipaliLy ofSOO Siiii'.Jdor. t943, 
ItS./- RICK (I'ACA 13.806. hololypc). 

Remarks: 1h is ~pedes was dc$Cribcd in Rick (1961), a po~lhumous work 
compiled by Father 8. Rambo. ln the protologuc it appears graphed as 
Lycoperdou "Bcmiamin '. As Rick do not explained the etymology of this new 
species, we suppose that he dedicated it to somebody called Bl'njarnin, however 
this name is not fami liar to the present authors. '!'he specific epithet has been 
corrected to beujmninii in accordance with current nomenclatural rules. 

'Jhc holotypc of 1\JI. benjamiuii was ;,;ollcctcd growing among fa llen leaves, 
a!' indi;,;atcd by Rick (1961), "inter folia grcgarium", whi;,;h is anot her disl'inc t 
feature of the species, given that most species of the genus arc Jignicolous. 

There arc four Morg(mella spc.::ics from South America: M. costMicmsis M.l. 
Morales, M. fuligiue(l (Berk. & i\'I.A. Curtis) Kreisel & Dring I= i\1. tmiggMii 
(Spcg.) Krdsel & Dring; M . mt•xit'mUI Zdll'r), M. pyriformis (Schadf.: Pers.) 
Krdsd & D. KrUgt:r and M. ''clutiuu (Berk. (..'< Massee) Krcisd & Dring (Suarez 
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Figure 1: Mmg~"dla bc>rjami,ii(I'ACA 13)\06, holo!ypt): nu11urt basidiornt. 

& Wright 19%, KrUger & Kreisel 2003). llowcvcr, none of these arc close to M. 
IJeujmniuii, which differs from the o ther South Ame ri can t\lforganella species 
fu ndamentally by the distinct basidiospore morphology: in ,<\-f. CO$Wriutl.~is, 

the basidiospores an: almost smooth under light microscope (Morales el al. 
1974); M. f uligiuea has strong.l y echinate basidiospores; M . w/rr ti11a presents 
echi nate b<~sidiospores and a setose e.:<operidiu m; and finally, M. IJyriformis 
presents little warted basidiospores, but differs from aU above cited species on 
the presence of cucapillitium. 

In the infra-ge neric da..~.:: i ficut ion of the genus, M. lnmjmninii is placed in 
suhgen. Morganella sect. ,Horgmldla due to the presence of paracapillitum, 
cucapi lli ti um absent, and non-chambered subglcha (KrUger & Kreise12003). 

We propose the following updated kC)' for the determi nation of the South 
Amcrkun species of the ~;c nus, which was modified afler the monogr<.~ph of 
Suoirez & Wright (1996) and the recent work by KrUger & Kreisel (2003). Except 
forM. costariceusis, tlu: remaining species occurs in Brazil. 
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Figurt!!' 2·3: MinJ;.tmd/a h..-ujmninii (P,\ C /1 l:J.S06. holotype): OOsidi(J)prcs mkltr SEM. 
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Key to the Sou th American species of Morganella 

Ia. l'aracapillitium and eucapilli tium present ........ .. ....... .. .... M. pyriformis 
lb.Onlyparacapillitium present .. .. ..... .. ...... .. . ... ..... .. . 2 

2a. Exopcridium formed br sctosc, thick·walled hyphae , . . . .. Af. ''drttina 

2b. Exoperid ium fo rmed by chains of slightl)•thick·w"lled h}'phae ..... . ...... .. . 3 

3a. BasidiospOTC$ Smoot h under light microscnp)' (echinulate under SF.M) 
..... .. .... ... ... ... .... . ..........................•. 1\f. costariccrrsis 

Jb. H:~.~idiosporc.~ \'errucor.e or echinate under Sl' .. >\11 and light microscop~· .. ... .... 4 

<Ia. Uasidiospor'-'S \'errucosc ..... . ......................... .. ..... M. bcnjmuiuii 
4b. Uasidiosporcsstrongly(."Chinate ............. .. ..... .. ......... M.fuligiuca 
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NuC\'O Dicciona.rio Uustrado de Mkologia. By Miguel Ulloa & Richard T. 
llanlin. 2006. American Phytopathological Society Press, 33tl0 Pilol Knob Road, St 
Paul. MN 55121 . USA. Pp. 67.2, figs 1766{637 halftone drawings. 11 29 black and while 
photograph~). ISRN- 10: 0-89051-31 1-0, ISBN- 13: 978-0-8905t1-31J I -2. Price US $99. 

A d ictionary is a work that compri:;cs the significance of the \'Ocabulary or all 
the wonls of a language. The history of dictionaries is very oltl. The primitive 
fo rms were born with the first d\•ilizations who knew only handwriting in 
Mesopotamia and ~b')'pl, from the second millennium BC. In th e West, they 
were born later, during th e development of the Greek· Lat in civilization. 
Dict ionaries may include th e word.~ and meani ng.~ of a language, the words 
of a specifi c area of knowledge, or the terms from a !'.::ient ific dis.:ipline. 'I he 
first mycological dictionaries were born nested inside botanical on~. One 
of the firs t botanical dictionaries in Spanish was the Priucipios de 8ouinica 
from Barnades in 1767. Today, and without any doubt, the most complete 
and famous botanicnl dictionary in Spanish is the one compiled and dirl'Cll'd 
b)' Font Q ucr (1982). 'lhat dictionary includes around IS 000 words wit h a 
thousand drawings to illustr.:atc the mc;:anings. \\l'ithin tl1is cumulus of botanical 
word.-. then:= arc terms o f chemistry, cdaphology, and others related to bol'all)', 
:o: u.:h as herbarium acron)'mS. 

'the first Aimwnrth C:· W$/,y 's l)ictionnry of the l.'ungi appeared in 1943, and 
a..; Ainsworth himself wrote in the Preface of the -r" edi tion (ll awksworth ct 
a!. 1983), the idea was born from the 61

" edition o f J. II. Willi~:~ A Dictimwry 

' Boob for O:::<lll~iclerdt ion for cowrdl'e in thi~ column ~houkJ be n101iled to II~ U.ovk Re\iew lld ito r 
at P.O. Box 152, Ashte:KI. Surrey KT2. 1 9BIJ, UK (e-mail: J .hawksw()l' th @lnhm.ac.ul: ) in the first 
instao«. All unsir,nNi l•n trid :n c by the (JOQk Review EJi tnr. 
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of thr: Floll'aiug Plautli 1111d Fcms. So far, nine editions of J\imworth & IJisby S 
Dicti<)1wry of the Fwrgi have been publi shed, the last one in 200 1 with more 
than 20 500 entries (Kirk et al. 2001). In Mexico, the history of my.;ologicll 
dictionaries is, in pa rt, th" a..:adcmk life of Miguel U l k~3. '!he origi n of the 
Nmwo Vic:dorlario lfmtn1do de Micol1'giff is the book £1 Uei11o de IO!I l-lo11~os 

( ll crrcra & Ulloa 1990). In this wonderful book, an indcx-glos.~rywas included, 
with a large number of definitions. From thi s glos.~ary, it bc,amc evident the 
need fo r a more complete one. When Miguel Ulloa rcali1.cd that there was 
nothing similar in Spanish, he decided to undertake the enterprise with the 
di ligcncc that charo~..:li:r izcs him. Then appeared the Dicciomtrio Jlustmdo de 
Micologi!1 (Ulloa 199 1 ), publishcd by th~.~ Uniwrsidad Nacional Aut6noma de 
MCxioo. '!hat dictionary has been out of print for along ti me, but comprised 
more than 2000 terms h•ith 769 ligu res. Because of the success that this 199 1 

dictionary had, Ulloa, in ..::ollaboration with Rkhard '1: J-lanlin prepared the 
English version, the lllrmmti!d /Jictiouflry of Mycology (Ulloa & llan lin 2000), 

published b)' the APS Press. Compared wit h the original, this wa.~ longer and 
included more than 3800 en tries and 1300 figu res. 

The Nuevo Dicdmwrio llustmdo de Micologia, published b)' the APS Pres.<: 
in 2006, includes around SOOO entri...s and 1766 illustrations ( 1129 hal f- tone 
photQgraphs ond 637 line drawings). When I had the book in my hands for 
the first time, some aspects captured my attention at once. First of all, it is 
a monumental work, not only fo r it size and weight , but also for its content 
and meti cu lous editing. '!he illustrations arc, in the majority of the ..:::ascs, 
excellent , bot h for their quality and as the predsc figure for the te rm being 
defined. In fe\\' cases, I would like to sec a betlcr example o( the term, as in the 
case of"pleurocystidium~ Each entry has the word in Spanish, its translat ion 
in English, its etymology. a complete definition, and in many cases one or 
more <:·xamples where it c;;~n be obscrw:d or applied. At the end of the book, 
thc authors include: (I) the orders and classes in which the genera, used as 
examples, are included; {2) the classi fication system used in the book; (3) the 
ph)'lum Ascom)>t=OM dassifi.::a tion of Eriksson (2005); and (4) the systcmati.; 
arrangeme nt of fungi from kingdoms to da.<;..~ according to Kirk et al. (200 1). 

' these lists help to clarify the taxonomic position of the groups included. At 
the beginn ing, I was confused when I saw in the second list the obsolete terms 
A!JIIylloplwmles, GcL~ teromycetes and Di!tlleromyci!les, but after analyzing the 
content of the other lisL,., I realized that it wa!.' very useful and didactic. 

8~o"ing th.: two major dictionaries covering fungi, one is templed to contrast 
the Nui! -.'0 Dicdouario flrtstmdo d~ J\llii:ologia with Ai11swortl1 & Bisby's 
Dictio1wry of tlu~ Hmgi. J::ven though both have the term "dictionary" in the 
title, they arc different because their objectives arc differe nt. Aiuswortlt & BisbyS 
Dictio11ary has a st rong cmpha..~is on taxonomic aspects, giving more emphasis 
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to the genern and upper t:lXon entries. Indeed. its original goa l wa.-. to supply a 
list of gcncr<~ , with their taxonom ic posi tion, size. and geographic distribution. 
The Aimwortl1 & Bisby$ Dictiouary of tlttt Fuugi also has a glos:~ar y, whkh 
offen;. brief meanings. ln contrast , the Nu!!vo Dicdouario 1/mtrado de 1\llii.'Oiosia 
approuches more to the ddinition of the dictionary as already mentioned (i.e. 
a book that covers the meanings of the vocabular y) , and more specifically of 
a glossary (i.e. a rJi.:tionary that contains words that may be very little known 
from a particular discipline). A similar book is A Glossary of Mycology from 
Sndl & Dick ( 197 1), which comprises around 7000 terms with their meaning, 
some with th eir etymology, and a very few illustrated ' I he main diffe rences 
wit h the book 1 am commenting on here arc the fewer number of illu:o; trations 
and the inclusion of te rms not strictly from mycology, like colors. as MRaspberry 
R<:d~ MSuntlower Yellow': or 12 variants of "blue" or Mbluish", more suitable fo r 
a specific guide of the disciplin e. 

For both native and non-native Spanish speakers, the ut ility of the Nwwo 
Dicdouario Jfusfrfl(lo de Micolotia is unquestionable. II is a key book that 
\\'ill be used every time we approach a new group and serve as a compulsory 
reference \\•he n we work \.,ilh our spcdalist taxonomic group. I asked one of 
my students (Marr l lcr rcra) to spend a morning reviewing taxonomk works 
and consulting it for word.; unfamiliar to her. She reviewed eight works, both 
papers and books, from di ~comycctes, pyrenomycetes, Uredi11ales, Mucorale.~, 

conidial fungi, and fo liicolous fungi. Mary had a wry instructive anJ. enjoyable 
morning, and she checked that every unknown word to her (more thun 30) 
was ddi ned in the dictionary, from "acropleurogenous .. through "genicu late" to 
.. valsoid': It is to be expected that in a book with around 5000 terms nnd almost 
1800 illustrations, Ulloa B: Hanlin would have forgotten some mycological 
terms. Indeed, two missing terms I found were "plagc" and "~ubhyme n ium': 

In Latin America, we commonly face spelling problems. For instance, 
how to 11pcll in correct Spanish a technical word or a neologism that we 
read in papers or books written in other language, mainly in English. For 
example, .. hyrnenophor.J.I trama" used to b'· translated into Spanish as "trama 
himenoforJI" but thanks to Ulloa (1991} and Ulloa B: Hanlin (2006) we know 
the correct term in Spanish is "t rama himcniifcra": Ulloa & Hanlin havc made 
th is a colossal work in every sense. 'I he J.etai ls have been taken care of, from the 
mycological definit ions to the semantic, artistk, editing, and printing. 

Eriksson, 0. E. (2005) O ull inl'oi' Astum)'(Oltl - 2005. Myconclll : 1·1 13. 
Fool Qucr. Jl. ( 1982) Din:ium•rio d.-1Jotti11ka. Labor, Barcelona. 
llilwk)W(lf'lh , D. L. Suuon, B. C. & 1\imworlh. Ci. C. (1983) llilu>t'OI'/11 c.+ Bisby$ l>ictimulry of 

tile Frmgi. 'r' tdn. CAB lnlcrnalioru.l, Funhan1 Roro~J. Sloush. 
l !('m,ro~ . '1: & Ullo.a, M. (1990) 1:1 f>'itr()d~ lmllmr;:oJ. Mimloxfa /Nicicn y nplirodn. tinh"'rsid••d 

:-:acionil t t\u!Onornil d\0' M~"ko & fondo til' Cuhuro EconOmic'.!, M~x.ico, D. E 
Kirk. P.M., Cannon, P. F~ [)avid, J. C. &SlaiJlC'rS, J. 1\. (2001) 1\in$wortl• d- IU.<IJy:• 1)/ctio.mryof 

1/rt: Frm;:1. 9iloetJn. CA SI Pubti~hi ng, \\'alting(onl 
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Srk'll, \\'. I I. & l)id :, E.i\ . (197 1) II G/o.<.<(lryofMyro~ l lumard Unh'CNit}' Press. Canlhfid~:c. 

MA. 
Ulloil, M. ( 199 1) IJicciomtrin 1/u.llmdn dt: Mirnloxia. Unh-e~itLid 1\acional ,\uli'onoma de 

MCxko. M~xico, IJ. E 
Ulloa. M. & Hanlin, R. T. (2000)1/l!,itwtal DictwllutyujMyrJ)Iq;y. i\PS Prcss.SI: Paul, ~i..\1 . 

L AURA (iU7.MAN DAv.uos 
Dep.~rtammto de lJotlittit'a y Zoolllgilt, Uniwrsitfad al.: Gwtdaftljtlttl, 

Aptl•~ P11Sifl/ I .19. ZtlfXIJilm, Jali...~c,, •l.'i /00. MJxir.o 

The Identification of fungi: an illustrated introduction with ke)'S, glossaq, 
and guide to litcr.t.turc. By Frank M. Dugan. 2006. American Ph)10palhological 
Society Press, 33•10 Pilot Knob Road, Stl'olU I, MN 5512 1. USA. Pp. vi t 176, ligsapprox. 
520. ISBN 0 8905<1 336 4. Prkc: US S 65. 

1hisspira l-bound.guid.eisvcrymuchanintroducti onasthcfocus isidcn tifi;;at ion 
down to fami ly rather than gcnl'r.l and species. The classification adopted is 
un fortun ately very dated. ·! he aut hor re..:ognizcs that he has used an art ificia l 
S)'Stem to reflect traditional groupi ngs, and stresses that users must go elsewhere 
for treatments of modern fungal systematic and evolutionary information. 
·I he result is that not only arc names su..:h as IJi.(comya re.( and tJiecromycett>~' 

adopted, there arc st ill Coelomycd~s. and f fypltomyef:te.( and ordi nal names like 
Melauconiales and Splweropsidales.. It is most un for tunate that the chance was 

not taken to adopt a modern treatment as using such obsolete classifications 
only serves to ptrpetuatc them. Diagnoses of higher taxa arc provided and 
i."Xamplc gene ra arc ..:itcd. Ke ys down to families arc incorporat.:d, but exclude 
lichen-forming groups. Numerous sketchy line drawings are provided for 
examples of named spcdes. though wit hout any indicat ions of sa~ !c. Of especia l 
value, however, arc the li terature ci tations given after diagnoses which arc split 
into two, with one labeled "Contcmporar)' rcscar..:h': ·I he full list of references 
runs to 1\4 pages, hut I did not note any dated lat er than 200•1 . I also wondered 
wh)' the last "Outline of As.comycotan cited \\'as from 1998 and not even the 
2004 edition. The book also has an illustrated glossary, a section on li fc -cydes, 
and an especially useful summary uf key liter.Jture for the identification of 
fungi in part icular habitats and on selected host plants (mai nly ..:rop plants). 
lhis is definitely not a book for use in modern mycological courses, though 
regrettably I am sure it will become widely used in plant pathology courses in 
North America. 

MycoKcy 2.1. By 'lho rnas 1 ... 1:s:o::oc & Jcns II. Petersen. 2006. ISBN 87 98148t 
5 :.t System requirements: opt imized for Macintosh OSX (10.3-IT), Windows. XP. with 
displar wi<lth o f at lea.~\ 1024 pixels and 800Mb of free lmrtl d rive spa.:e. Pric~o:: as a 
do\,·nload 49 € ( • Vt\T). or as a OVD 55 € including shipping ( • Vt\T): 5· and 10-
liccnsceducational discounts avai lable. 
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\·Vhat :1 delight this interactive .:omputcr p rogram is! It provides keys to 850 
gcncr.1. of discomy.:ctcs and basidiomy.:ctcs from Northern Europe, compiled 
by two of Denmark's best taxonomisL;;, The keys arc easy to \l'iC, called here 
synoptical keys, a constructt hatltricd to int roduce to mycologists (as synoptic 
keys) in my presidential address to the i'vlycologica l Socidy of America 36 years 
ago (Korf 1972), 1ong before compuh:rs became widespread. For the computer 
nal'urally became the idc3ltool fo r such keys, Ob\•iating the need to write down 
a series o f numbers on a slip of paper and cros...;ing off number.; that did not fit 
the next chara.:tcr ..:hoi.:c. Synop tic keys arc far more useful than the common 
di.:.::hotomous keys we all st ill usc. 

Generic dcS<ription:-; arc provided for 850 genera, and for the very great 
majority at least one degant picture of a representative species is displayed. 
Lists of the species for which illustrutions arc provided arc listed in pull· down 
menus, and often several fine illustrations of any given specit:'S are provided, 
mostly photographs, but sometimes plates from books or journal articles or 
even liJle drawings, depicting significant features. Over 3600 illustrations are 
here.! found it particularly exciting to discover coverage of many discomy..:ctcs 
with tiny apothecia,ccrtainly a rarit)•in tlor istic treatments. "I he genera accepted 
arc the most modern I have seen in any current treatment providing keys. ·1 he 
fifl cen thousand litenll urc references gi\•e more than ample access to those 
who wish to fo11ow up on what is presented. Given that the covcr.:~gc is that of 
nor thern Euro pe, ont' cannot expect to llnd any trt'alment of genera known 
only from cxtrJ ·Europcan areas, but this should not deter one from using this 
amal.ing source for attempting to identify discomycetcs and basidiomycetes 
from any region in the wo rld 

It seems d ear that the authon; arc keen on im:rcasing their coverage and 
including more and even better illustrations a.; their databases grow. I cannot in 
honesty give only my enthusiastic praise, for I \'laS disappointed by some of their 
decisions. For example, the)' include 8 photographs of l~ilop.tzitl lmbi11g1011ii, 3 
fine on es of apothecia, and 5 of sections showing the hymcnium, asci (i ncluding 
the difruse iodine reaction). and ascosporc.-s, but there is no illustration of its 
most diagnostic char.tctcr, the globose basal c:x.cipular cells with thdr hair· like: 
outgrowths. A cop)' of the: plate in Boudier's /co11~s Myculogi~·fl~ o f this spc..:ics 
would h3ve bee n f3r more instruct iw,to my mind. 

In summary, this is 3tl o utstanding work to which all mycology teachers 
should provide access for thei r students. •the ;:ost is nnt prohibitive considering 
thcwcallh and quality o fthc informatio n. C heck fn r updates al <\,'h'w.mycokcy. 
com>. 

"'orf, R. !". (1972) SytiOtltic key to th(' gt"n('r.iof lh(' ~::i:ulrs. M~-cologia 64: 937-994. 

RJ CII ARO 1'. KORF 

Plmtf P.ttlw1118Y H.trbarirtm, C11ntt'llllniwrsity. It/wert , NY 148.53. USA 
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Introduction to Fungi. By John Webster & Roland W. S. Weber. 2007. Cambridge 
Univcr:<itr I' res.-., 'I he Ellinburgh Huildi ng. Ca rnbr iJ gc C IJ2 2RU. UK. 3011 cdn . Pp. xiv + 
841, illustrated. ISBNO 521 80739·5(hardback). ISBN 0 52 1 0 1483 2 (paperback), Price: 
t 75, US S 110 (hardl>ack): t 38, US$ 75 (paperback). 

A much· cxpandcd third edition of this. wcll -rcs.pcctcd textbook, which wa.'- fir~ t 

publi;:hcd in 1970. with an expanded ~ccond edition in 1980. lhis is mentioned 
brief\)' here as, while it is not a taxonomic work, th e book has a systematic 
struc ture and wiiJ be of .,..,~)ue- in advanced systematic mycology courst-s. 'rhe 

classification system is admittedly conscr\'alil'c in this changing li d d, but 
does include .:onidial fungi within the se.xually defined phyla apart from 
some ecological groupings. 1\ s in the previous editions, there is a great deal of 
info rmation on selected examples o f different fungal groups that .:an be studied 
in laboratory sessions, induding mu..::h on their hiology and ecology. 'I he whole 

is very well illustrated, with particu larly dear line drJ.wings, and for the first 
time a signature of coloured photographs is included. Also of value is the huge 

number of refcrenct-s that run to 114 pages, so keen students can get straigh t 
to primar)' research p;.~pers. Th is will be an especially valuable reso urce for aU 
who teadt mycology classes, or for students undertaking master's progr...mmes 
in myco logy. 

Continental Antarctic Fungi. By Silvano O nofri, !.aura Zuc..::oni & Solvcig 
Tosi. 2007. Ill\·\!-Verlag, Po~tfach lt t9, 0 -85378 r~hing bci Mlmdu:n, Germany (e­
mail: dr.schmid@c-gig.de). Pp. 24i, figs 115 (35 in colour). ISl.IN 978 3 930 16i 67 8. 
Prkc:t.59. 

A synthesis of the available information on Antarctic fungi hao; long been 
needed as a basis for those working on Antarctic ecolog)'. This is far from an 
easy task as the li tcrature is so dispersed and no t aU taxa have been studied 
in recent times , but Silavno Onofri was wel l-placed to tackle the problem as 
he holds perhaps the most important collect ion of living cultures of Antarc tic 
fu ngi in his l:lboratory at the University of Tus.:ia, Viterbo, Ita!)'· 

While the major part of the work is systcmatk, 10 pages are devoted to an 
account ofthe cli matcand habitats in continental Antarcticaas well as discussions 
o f microfungi known from the marit ime Antar.: ti.:, wh ich arc unfortunately not 

treated in the main bodr o fthc wo rk. The li chen fungi. which have been treated 
by 0vstcdal & Smith (200 1 ), arc nol considered, a lt hough it was pleasing to sec 

some lichenicolous taxa induded 1l1is means that the proportions of fu nga l 
phyla given (fig. IS) s~rious ly underestimate the diversit y of the ascomycetes 
in the continent; their o mission should pcrh<~ps have been st re:;sed more in the 
paragraph explain ing the coverage of the systematic part (p.-17}. Interestingly 
the only non-fossil basidiomycetes reported arc yeasts. 'I here arc discussions of 
adaptations to low tem peratures, low water availabilit y, and high UV radiation. 
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Cryptocndolithic com munities receive \'"Cicomc dct:J. ilcd attention, which will 
lx: of wide interest to funga l ecologists. 

'lltc authors indicate that 144 genera and 25 1 species of fungi (induding 
fossi ls) howe been reported from i:ontinental Antarctica, and the accounts of 
tht:Sc form the m<1i n body of the book. No keys are provic.ll:d, but fo r each 
species there is a detai led descript ion, ind uding cu ltural featun.'$ where known, 
d iscussion of the Antar.:tic records, and in m.-.ny cases. line drawings. Pl3.-:es of 
publication o f scicnti fi .: names and their synonrms arc provided. though it is 
undcar how many of these have been verified by the authors. I was also somewhat 
amused to sec Dennis C. Lindc;ay incorrc.:tl)' given as the auth or of the name 
J\-licrotllelia rugulomria; it should he William I .. J.ind'iay, a pioneer of the li tudy 
of lichenicolous fungi and the first to coin the word "lichcnicolou!?" in 1869! 

In s~·ncra l thc nomcn..:Jatun.' is up-to-date, tho ugh the s tudy of l lawksworth & 
lturriaga (2006), which revise<.! th~· anturctic lichcnicolous fungi dcs.:ribc<.l by 
Carroll W Dodge, cvi<.lcntly app~:arl!d too late to be accommodated. 

While this will be fa r from the last word on the fungi from this most 
extreme part of the Ear th, it should provide a major impetus bot h to the further 
explor.llion of microfungi in Ant·arctka and fadlita tc their incorporation into 
broader microbiological and ecological rcscar.:h projects in the .:ontincnt . ' I he 
aut horli arc to be congmtulated on the achieve ment of th is syn thesis. 

llal~ks.,..ort h , D. L & lturriaga. T. (2006) lkhcuicotous fungi &.>scribffl fron1 Antar.:tia and 
lhc~ub.:lnla rcti c l~l.and~byCurroll \\~ Dod$.,'(' (1895-1988). Antar.::tic Science IS: 29t -.l01. 

OI'Stlodal , 0. 0. & Smith, R.I. l . (lOO t) 'llrl' Lidrtns of AJr/a~tka 111111 SeMi: Gwrgia: a guitlt to 
tlrdr itlcnlifo:llli(JII attd crolo,:y. Cambrid~ Univcl'!oity Pn'.SS. C11 rnbridgc. UK. 

Fungi o f the Protected Landscape Area ofVihorlat. By Soila Ripkov3, Sla\•Omir 
Adam .:ik, Viktor KuC;:r.a and Ludi~lav Pa lko. 2007. 1nst itutcofBotanyof thc Slovak 
Acadcmr oi Scicn.::c, Dl1br.1W:ki 1•1, SK-INS 23 llr-~ti~lava, Slovak lkpublic (e-mail: eva. 
7.alctova@savba.sk). Pp. 1•18, with accompanying CD. ISBN 978 80 96972 t 3 5. Price: not 
indicated (a\·ailablc for c:<chant.>e). 

'!her..: art• no ill ustr..tlions in this little book save tht· four on the .:m·cr and 

spine, illustrating the enticing research area and th ree photogenic fungi. The 
text, however, lcav('l<: no doubt that this is a m ajor work of love by a group 
of Slovak mycologists dedicated to the area, to the macrofungi occurring 
there, and to the ecology of thi~ ea~ lern portion of their country. It i ~ base<.! 
on exlcmsive i:ollccting in 2001 -2003, in IS selected localities, cai:h carefully 
descr ibed and loC<lted on maps. i=or each of t he taxa recorded in the Annotated 
Lisl of Known Macromy.:etcs the localities, co llc;;:tion dates, ccologkal entries, 
and herbaria of deposit arc noted. ltccordcd arc 5 17 taxa (77 of A5comycota, 
410 o f 11a5idiomy.:otn). Dclailcd study of the lilcraturc previously publ ished 
showed that 14 of29 pre\•iously rccordcd tb comyt:"o t(land \ 0 \ of233 prcviou.-.ly 
rc<:ordcd UasidiomycoUl were not confi rmed during their research. About 200 
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speci mens of the genera Amcmit11, Corlitwrius, Gall.'riu(l, omd Swtelli11i(l and 
of aphyllophordceous fungi remain unjden tifieU "be,ause of diJiicult ies in 
taxonomy o r 13ck of monogr<~phs." 'I he text (other than the Annotated Li~t) 
appca n; in two columns, the left in English, the r ight in Slov3k. Each speci e:$ in 
the Annotated List ha" up-to-dat e nomcndato rs, details of the colic.:! ion areas 
and collect ion d ates, and b: pro"idcd with ccologkal notes, and not infrequent ly 
with rather length)' taxonomic o r ccologil.:al co mments on that species and its 
allies. I have only two minor cri tidsms: (i) some of the English translations 
could ha\'C used the help of a native speaker, and (ii) the title docs not revea l 
that only macrofungi are cowrcd. 

\ Vhat a fo nt o finformat ion this book contains. Ecological tables on occurrcn.:c 
and succession of lignicolous fungi o n l'ngus, Qwm:m , Carpin11s, and Salix 
arc high ly informative. Comments and generic listings appear on other hosts 
with fewer species involved and on hcrbkolous, mu.<:dcolous, fungicolous, 
coproph ilou.<:, and te rrestrial fungi. A large table of the mycorrhi1.al fungi and 
their assodatcd trees is also provided. 'I his is no mere checklist, but a major 
contribution to a small but obviously diverse area. It will whet the appeti te of 
many to visit there and wi ll se rve as a m odel of eflicien cy for those who design 
such projects in the future. 

RIC II AltO 1'. K O N. I' 

Plrml P•rflmfogy f!.:rb!lrium, CM11df Uuiwrsi ty. ftfmC!l , N )' /118.53. U.S.A. 

Ho ub)'• LiSejniky a Mechorosty N3rod niho Parku Podyji. By Vladimir 
Antonln, Bronislav Gruna, Zbyn~k Hr.ldl!ek, :\ lois Voigncr & Antonin Wzda. 
2000. Masarykova Univcrzita \' Urnc'!, Urno. Czech lk pub(jc. l'p. 222 pp .• I map. ISBN 
80-210-2391 -0. Pri.:c not indicated. 

Although published in 2000, this work is included here as my aim has been to 
make this section of Mycotaxo11 as complete as possible from that year. when I 
in herited the role of Book n:vi(·w Editor. l11is book \:overs the macromycctes, 
lichens and bryophytcs of t he Podyji-Titayathal National Park in the C:tech part 
of the western Carpathian mountains. 

'I he m acromycctc section (pp. 29-95) by Vlad imir Anton in and A lois V;Sgncr 
treats 828 macromycetcs, of \Vhich almost half arc agarics. ' lh rcc species arc 
additions to the C1.ech Republic, two arc new for the region, and some rarely 
repo rted fungi were found (e.g. Ascotremc/la Ja,~o;i11ea, 8h:cog11itmxia simplicior, 
and Marm-mim fimoms). Information o n ecology and fruiting timci> is included, 
but not the sources of all records. The lichen section (pp. 97· 160), by Anton in 
Vi?zda il!ld Bronislav Gruna, cove rs 396 lichcns species, almost 100 more than 
listed by Jindrich Suzu from the region in 1933. Pull information o n the sources 
of lichen records is provided and some ent ries arc quite extcnsiwly annol'att:d. 
Synopses of earlier invest igat ions in the region arc also included. 
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'I he mai n tex t is in Czech, hut summaries of the int'roductory chapters 
and an overall ~ummary arc given in German. The publication cost was paid 
for from a grant that also covered the survey work, and on ly 500 copies were 
pr inted. 1l1ose wish ing to secure a .;;opy would be well·advised to try and secure 
one promptly as stoo:ks are surely already severdy depleted 

2YGOMYCET~S 

Fungi of Egypt J. Zygomycetes. Uy Abdcl- Wahid Fa him Mou.~ t afa. 2006. As~iut 
Uni\·ersity Mrcologial ~nt re {AUMC..:). Assiut, Eg)'pt (fax: 20 88 2}<12708). Pp. 34. 
(AUMC lA.."iCript ions No. I.]ISBN not indicated. 11ricc: not indicated. 

I lo used in a purpose-built bui lding, the Assiut University :O.•Iycologica\ Centre is 
now becoming the main focus for systematic mycology in Egypt It is the vision 
of A. H. Moubasher, a leading specialist on th~ isolation and identificat ion of 
soil fungi in desert regions, and .:ours~s which the centre has been running 
arc now bei ng complem~nt~d by identification aids. '!his first booklet has been 
prepared by Ahdcl-Wahid ~a him Mou..,.tafa who originally s tudied in Msiut hut 
is now based a t the Suez Canal Uni\'crsity in lsmail ia. II deals with 33 species 
belonging to ei ther Mucorales or / .QOpagnles, nine of whi ch arc first records for 
Egypt, and all but fo ur of which have been isolated by the author. Ten of the 
species arc represented in the i\:;.siut genetic resources collection. f ollowi ng an 
introduction covering tedmiqm.•s for isolation and substrate preference, keys 
to ordeN and fam ilies are prese nted. 1ltc genera are arr.mged br fami lr, and 
the accounts include diagnostic descriptions, keys to spedt-s, and in most case:-; 
original line d rawings. Somewhat surprisingly, however, there is no information 
on the localit ies in Egrpt fro m ,..,.hi.:h the individual species have bee n fo und. 
'I he bookle t is, apart from a translat ion into Arabic of t he Foreword,entircl}' in 
Engli sh; this means that it is likely to he used outside Arabic-speaking countries 
by soil mycologists able to obtain a cop)'· I congratulate Professor Moubasher 
on th is initiative and wi ll be interested to sec what group of fungi is tackled in 
No.2. 

BASIOtOMYCirt'ES 

Ramaria of the Pacific Northwestern United States. By Ron 1.. Exeter, Lorelei 
Norvell & Efntn C.izares. 2006. Bureau of Land Managcm<.'nt, Salem District. 1717 
1:abry Road SE, S;1lem. OR 97306. USA (e-mail: Ronald_Exeter@hlm.gov). ISUN-13: 
978-0-9791310-0·1.1SBN-IO: 0-97913 10-0-6. Pp. 156 pp. Price: US S 27. 

1ltcre are least four reasons to obtain this guidebook, and none to in hibit its 
pla.:e on appropriate bookshelves. 
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First; the temperate cHmate seems to include ecomycological "ho t spots"' 
- areas th at seem unusuall y speciosc in certain groups of mu.shrooms and their 
relatives. I=or the colorfu l, att ractive coral fungi, the temperate rainforest of 
western Nort h America is certain ly one. Ot hers, like western China-Hima laya 
south slope, central Europe (over the last 30 yea rs the number of described 
ramaria..; has doubled!) and pe rhaps the Caucasus Mountains (including 
Georgia) h:wc been far lcs...; invest igated and for th em no such single publi.:ation 
is available. 

llcre arc pr~-sentcd thumbnail descriptions, multiple color photos, 
..:ommcntary, and perti nent literature citations for 90 taxa, representing aU 
four subgc neru. 11tc lionS share is o f subgen. Ltldicolow, those ollen bright ly 
colored, cora lloid ec lotrophic associates of .:onife rs. Fo llowing Corner's lead, 
these arc divided into those wit h damped basidia versus those of which 
basidia la..::k the damp connection. Fo r the other subgenera (a total of27 taxa), 
comprchcnsi\•c keys plus descriptions and photos suftlce. But it is the photos, 
o ften of type material in color for the first time and many volunteered by other 
workers, which make the work both attracti\'e and sensational. In addition, 
there is a primer for methodology, nume rou.>: supplementary keys, a gloss:ary 
and bibliography. 

A second reason to own the book is to help identify what you don't have 
in your local mycobiota. How many concepts o f Uamaria su/lbofrytis, R. 
,l?,datit~osa, R flawt , etc. occur world\.,.idc, of which almost none arc corred? 
By accurat ely portraying this local assemblage, the authors have nr~rrowed 

numcrou." diagnoses r~nd demonstrate \\•hat might be and what is uot present in 
o ther ccologkal hot spo ts. 

The third reason: Lo sec what can be done with a single genu..; (albeit an 
all raclive one) in a limited area (albeit extremely rich in higher fungi ). The 
originill rationale for the book was the high pt·rcentage of Ramarir1 in the 
mycobiota thought to char.tctcrizc "old growth forest" (th\' C011servcd habitat of 
the th reate ned Spotted owl). If Ramaria was an indicator group, then at lc:ast it 
shou\J be accurutcl)' inventoried. An old story for some enlightened countries 
- a new idea for the United States. 

t-= inall)•, the book .:an serve a,<:; a model for si milar guidebooks. Such a series 
for agarics o f the same general region was envisioned h)' the late Alexander 
Smith but was never commenced. Lately, Europe has seen increasing generic 
sum maries, often wi th excellen t illustmtions, but the Rmnaria guidebook is 
a unique model. I recommend it to all students of larger fungi and to other 
deni~Xns of the fort.'St. 

RONALD II. I'HTGRSI!.N 

D.:partm~11t of F.<ofogy mul F.volutimwry Riolagy. IJr~ivcrsity c'Jf T.:Im~ ... u~, 

437 11t"$lt•r Biology /Juildit~g. KIJo:cvillc. 'f'N 37996- l 100. USA 
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Bolctaccac (I). Edited by Mu Zang. 2006. Science Pres..,, Rcijing. China. [Fior.l 
1:ungomm Sinicorum Vol. 22.1 Pp. xix t 21 5, 60 figs (4 in colour). !SUN not india tcd. 
Prk c:: not incl iat<.:d . 

Befo re starting this review I must admit that I had shown litt le interest in the 
Roletaceae species of the Far East; th ings soon changed when I began working 
through this volume. 11H.' title page reads, "A Major Project of the Knowledge 
lnno\•ation Program ofth c C hines!.' AcadcmyofScit'nccs", fo llowed by "A MajQr 
Project o f the National Natural S..::ience J:oundation of China': 'I his iUustrates 
the vast task that has been undertaken by the Chinese; this book is part o f the 
series. 

'I he introdu.:ti on contai ns a "Uricf IIi sto ry of research of lloletus in China': 
R"-search ha.-. shown that 8oletHS record..-. go back as early as the Ming dynasty 
(Lan Mao's 1397-1476) as thcywcreat that time lookingcxtcnsivdyformcdicinal 
cures and soothing remedies, there are fascinating hints and explanations oft he 
shapes and colours to look out for. ~1.issionaries travelling from many countries 
to China also took interest in the genus, primarily to send sam ples back to 
their own lands. I found these few pages o f historical facts quite fascinating, 
informative and very enjoyable to read. 

Over 280 Holr.ta.:eae taxa arc described within the volume; these include 
subspecies and forms. It is very apparent how much has been accomplished by 
the author Zang Mu and other Chinese m)•cologists. '1 he layout is admirable 
and the descriptions arc accompanied by excellent line drawings. Regrettably 
the volume con tains only fo ur wlour plates and these arc not oft he best quality. 
A comprehensive set of keys is included: these arc easy to us..- and arc in English 
and Chinese, but sadly for westerners the descriptions an~ only in the !alter. 

'I he paper used and the print ing is what we have come to !!:<peel from China, 
but fo r a project of this kind I would have hoped for better, as so mu.:h thought 
and planning has gone into the preparation of this well produced series. 1\ll)' 

hope is that one day we will !>Ce it fu ll}• translated into English; this would 
contribute to greater understanding o f the Ch inc:;:c mycobiota and would 
allow non-Chinese speakers an oppo rtunil)' to research their own gencr.J more 
effectively by relating it to the context ofintemational collections. 

In the meantime anyone who is really interested in this genus the volume is 
a must and worth a place on your bookshelf. 

It has been a .:haUenge for me to review this volume but also an adva ntage , 
as I htwe made some Chinese fri ends who have been coerced into readjng and 
translating some of the passages for me. 

AI.AN f.. Hll .l-'\ 

16 Arwn.:11d Rr:Jtul, 1\'ll.:mfy, O.'(ford OXJJ lNl. UK 
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ASCOMYCETES 

Plry llaclromccac of Australia. By Ccridwl'n A. Pearce & Kevin D. Hyde. 
2006. Fungal Diversity Press, School o f lliological Sciences. University of I long Kong. 
Pokiulham Road. Hong Kong S.A.R .. P~:oplcs' Rcpubl icofChina (e-mail: kdhydc@'hkucc. 
hlm.hk; \\'\',f\v.fungJldivcn.ity.orglidp/fdp.ht m). Pp. )()8. [l:ungal Di\·crsity R~arch 
Serio; no. 17. J ISBN 11162 86765 01. Price:: US S 80. 

Th is book cont ains an accoun t o f the Pl,yllm:lwmcrme of Australia, prepared as 
part of the Austr.llian Biological Resources Study initiath•e. It covers 87 spccics 
identified from over 1100 spcdmcns studied in herbaria or collcclcd especially 
for the project. l:ivc species proved to be unr.lcscribt'd, in addition to a numbc:r 
pre\•io usly published at earlier stages of the study. '!he work builds on studies 
made by another Australian myco logist, Doug Parbcry. who publi shed semina l 
accounts of Pltyll11clmra on grasses in the 1960s and 1970s. 

Following a wide-ranging introduction that details the history of taxonomic 
and ecological research in the Phy/laclwraceae, a chapter on material$ and 
methods and a ke)' to genera and hMt index, the main body of the book 
providt.-s dcscriptiw ac..:o unts of the species collc.:tc.>d by host family. Rt.-search 
was based c.>ntirely o n morphologkal studies without a molecular phylogeny 
component, r.:at hc.>r a sham e as the PllyllaciUJmceue has hardly been studied 
using L>NA sequen.:cs. Each spedes is generously illustrated with black and 
white photographs. ~I any of th ese arc of good quality, but arc exclusively of 
water mou nt s which do not always effect ively show detai ls such as ascus rings. 

'I he fi nal chapter, !hough short. is of parl icular interest as it addrcs.,.cs the 
potential conservation status of the Australian Pl,yl/(tclwmcemr. Microfungi arc 
woefully neglected in conse rvation studies, and studies such as theioic have an 
important roil' in bringing fungi onto the conscrvalion agenda. 11tir teen of the 
87 species arc considered to be Endangered or Vulncr.:able, and it is to be hoped 
that their prote<:tion will be acti\'cly pursued by the aut horit ies in Australia. 

'Jhe \\'Ork is not perfect - for ex:unple two of the si.'< nC\\' tax:~ h:~vc 

incorrectly formed Latin nllmcs, a third is dubiously coi ned and a four th is 
a later homonym. I would have preferred to sec keys to species within each 
host fam il)' in additi on to the tables of char.1ctcrs, which arc n."Strictcd in scopt.• 
and sometimes poorly fo rmatted. llowcvcr, the book re presents by far the most 
detailed account to date of the J>llytladtorau(ll! on a gcogra.phical basis, and 
wi ll be a valuable n.-source fo r further rescan:h into conser\'ation.1l1e re an.' not 
many publishers who will accept book· length manuscripts o n such speciali7..ed 
topics these days, and Flmgal Diversity Prt':$sshould be cong.r.-.tulatcd for making 
this work .-.ccessible to the my.:ologi..::al community. 

CARl Bie~~do:PJc<', Rukdwm l .. mr.:, Eglro1m, Surr..'Y T\V:?O 9TY, UK 
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Mycospl1aerclla and its Anamorphs: 2. Conspectus of s\-lycospl1acrclla. By 
AnclrC Apt root. 2006. Ccntraalhurcau \'oor Schi nundculturcs. PO Box 8 t5167. 3508 
AD Utrecht, l he Netherland s (e-mail: in fu@Cbs. knaw.nl; W\\'\\•.cbs..kna\\'.nl ). Pp. vi 1 

23 1. fig~ 989.[CRS Biodin:rsity Seric~ No.5.] ISBN 10: 90 70351 60 9, 13: 97890 70351 
60 I. Price: 50 €. 

'I his is a companion vo lume to that of 11amcs. in Cercospom and l'assalom 
(Crom; & Braun 2003; sec Mycotaxo11 89: 5 18, 2001\), and deals with all species 
epithets proposed in both M~·osplmerella and SpJmerella. According to the 
Introduction and I listory (p. 2) the number of laxa lobe considered is about 
3000, and the total number of scien tific name:.: is d ose to 10 000. This is an 
extremely impor lant reference for all future work on this most im porlomt group 
of fungi , as it has involved not only a compilation but examin ing type materia l, 
proposi ng name changt=s and synonymi es, and checking the nomenclatural 
status oft he names. '!he species are arranged alphabetically by epit het, with all 
homotypic names treated together. Information on the type material is given, 
hut it is not always dear whether it has been studied or not, though a due is that 
"full detai ls arc gi\'en usually on!}' when the l)•pe ha.-. actually been ~;tudied" (p. 
24). But th is is not just a nomcndator as there is a welcome key to 17 gene ra 
and some species "often confused" with Mycosplwere/1(1, and al!'o key!' to the 
morphospccies a..:..:eptcd in both /)(n•idit'lltl (28 spp.) and M.yoosp/merdla (25 
spp.). TI1c spt=cil.'s scpar.11ions are diflicult in this group to say the least, and in 
the ke}' to Drwitliella there is what may be a world ftrst - a polytomy with 20 
choices in the second .:ouplct . 

Fifty-four new names or combinations arc made, of \.,hkh 26 arc into 
IJavidiella. Somewhat cont roversially, Myco~plmerella ascophylli is transferred 
to the li chenicolous g<:nus Stigmidiwn, a genus which is indicated to ditf<: r from 
Myco~JJimerella primarily by the presence of pcriphyses in the osliolar neck and 
pcriphrsoid-. in the uppl·r part of the ascoma. This means that Mycnphydt~s 
{consistently spdled as Myt·ospllydtiS by Apt root) would become a sy nonym of 
Stigmidimn, but the d ifferences in how the internal filament ous tissues develop 
stressed by Kohlmeyer & Volkmann-Kohlmeyer {1998) are not discussed. 'I his 
condusion dearly needs to be verified by molecular phylogenetic methods. 'Jhe 
ind usion of t he fungi.:olous (on (;odnmia f11ligi11osa) MycosphaereUap11raSitica 
in Srigmidi11m is also of note, as is the recogn ition that M. pmwmatoplwme as 
an additiona l species of Cnllemopsidittm on pneumatophores of the mangrove 
Avicen uia uirid,,. Attention to nomcndatural and bibliographical details 
is a parlicular feature of this work, though the autho r docs seem to have 
misunderstood Arl. 59 in declaring Splwc:ropsislidt~uoides var. buxit:o/(1 and 
its homotypic names all "illc:gitimate"' as based on an anamorphic type; in fact 
the names are k-giti matc but not avai lable for usc as tdcomorph namt=s unless 
epitypified by a specimen with the tdeomorph. 
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Also induded in the work an: the outlines of single asco:>porcs from 961 
ta;-;a, which extend over a massive II Yl pages. 1lijs is a most welcome fea ture, 
but it would h;.we been much more helpful to h;'n'e several ascospores in each 
case, and p{'rhaps also the asci illustrated, 3S was done by 'l'omilin (1979) in 
a prc\•ious major co mpendium of Mycosplwerella names. However, there arc 
also some beautiful coloured photographs of asci and ascosporcs on p. 23, 
unfo rtunatcl)' not labeled on the page, and with Figs 978-979 missing. It is a 
pity man)' more such photomicrographs could not have been included. 

The book concludt."S with a singk index that g i v~ ho:o;t generic names and 
then the epithets of the accepted fungal species known from them. This is most 
use ful but could have been complemented b)' an index to the-s~·ncric names of 
fungi mentioned in the epithet treatments; at present they can only be located 
by scanning page by page. 

' I he whole is ver)' well produced and laid out, hut I did find it irritating that 
it was produced softbound and at At1, \\'herca..:; the .:om pan ion volume hyC:rous 
& Uraun (2003) is hardbound and octavo. 

While this is only a step on the road to a full treatment of Dtll'idiclla and 
Mycosplwcrella, and it will be fascinat ing Iosee how themorphospecil>$COntepts 
adopted fare in future molecular phylogenc:tk stutlil'S, it is an incredible 
pai nstaking compilation which probably only an Apt roo t would attempt. AU 
fu ture workers on these fungi will be indebted to him for undertakingsomething 
they wou ld not have the time, determination, or broad nomend3tur3l and 
taxonomic knowledge 10 do. 

Cn.HI}, V. W. & Br.aun, U. {1003) Myrmp/~tlcrd/(1 fliUI it.> At~<lmOtrJolts: I. Nm11CS JmbliJJu~tl 
in C'..:rm•p.-ua m11l P.u<t~lom. (CBS fHodivcrs ity Scrk~ l'o. 1.1 CC'ntrulburC'.au voor 
Schimnli!lcuhuro'!s, Utrecht. 

Kohlmc}~r. J. & \'olkm;mu·Kohlmtycr, B. ( 1998) Mywplt~iu) , a UC''-' gtnu.s for tht my.:obiouts 
of "fiQpldaM, Ascopllyllrm1.and Pclowia. Systc mo.~ t\sromrcctum 16: 1·7. 

'IO.nilin, B. /\. (1979) OprttldildGribov Roda Aly<ruplw""dltt/o}ums. :-:aub, l-"ningrad. 

Hypoc:rea and Triclloderma Studies marking the 90ik Birthday of Joan M. 
Dingley. Edited by Walter Cams. 2006. Centualburcau voorSdlimmdcu llures, 1'0 
Box 8 15167. 3508 AI) Utrtthl. Th;.,• Nethe rlands (e-mail: info@cbs.knaw. nl; www·.ehs. 
knaw.nl). Pp. x 1 179. illustr,tled (some in colour). (Studies in Mrcolvg~· No. 56.]1S8N 
10: 90 70351 6tl I, 13: 978 90 7035 1 ()IJ 9. Price: 60 €. 

Joan Dingley was one of the pioneers in elucidating relationships between 
Hypuc:retdes species and the ir unamorphs. This is therefore a most filling tribute 
to her on the occasion of he 9Qib birthday. 'I he issue comprises four ..:ontributions: 
Systematics of Hypocretl ,:itrillfl and related taxa (Barrie E. Overton ct al.; pp. 
1· 38), Taxonom)' and phylogenetic relationships of nine species of Hypacret~ 
wit h anamorphs (Ovcr1 on ct al.; pp. 39-6S),thc Trichoderma krmingii 3ggrcg3tc 
species (Gary J. Samuels ct al.; pp.67· 133), and llypocrea rufa/Trichodama 
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1·iride: a rC3."-"Cl>:Omcnt and description of five closcl)' related spcdcs wi th and 
without warted conidia (Walter ~·1. Jakli tsch ct al.; pp. 135-177) . 

All four contributions combine molecular phylogi:'nctic s tudies with critical 
microscopic examination and cultura l studies, and are illustrated to superb 
standards. The muin resul ts show the H. dlri1u1 group to comprise I I species 
(one newly dcs.:ribcd ami <.me raised in rank), that there arc nine HypotTea 
species with anamorphs in Trid1odcrma section Hypoc.rt!mmm (two newly 
described and one given u new nam e), that the 'f: ko11ingii aggregate comprises 
12 spcdcs and two variet ies (~vcn newly described), and II. rufo is confirmed 
a." relatively rare in a group of six spcdcs (of whkh fi\'C arc ncwlydcS( ribcd). In 
all cases traditional keys arc provided, and there arc orangc·cdgcd pages with 
tllbular compilations of a wide rdngc o f characters for the species discussed. 

I laving once had the rolcofidcntifying Triclwdt·rmu isolat;;s submiucd to the 
International M)•cologicallnstitutc, havi ng studied a microscopic preparation 
from the original Pcrsoon materia l of T vi ride personally, and also collected 
these fungi from the field , I .:annat but applaud the progress made over recent 
years by \ValterCams. Cary Sam uels, Christian Kubicek, Irina Druzhinina and 
their co. workers in elucidat ing species con.:cpts in these fungi. M)• one regret 
in this work is the perpetuation of the usc of both anamorph and tcleo morph 
names, and further the int roduction of new anamo rph names where the 
tcleomorph is known, somethi ng conlrar)' to what is recommended in th<.· 
curn:nl Codr:. 1lu: sooner we can n:a..:h the nomcndatur.al position of being 
able just to use Tridwdr:mw (syn. flypQi.:rt:(i) for the holomorphs the be uer, 
.. '!he re is surely more than enough to do in describing the novel taxa that arc 
coming to light, without unnecessa rily in.flating the catalogues of names. 

Phylogenetic Classi 6c~tion of Cordyceps 3nd the Clavicipit.-ce:ous Fungi. 
By Gi- llo Sung, Nigel 1- ll)'wcii -Jonc::;, jac-Mo Sung, J. Jennifer l.uang::;a. 
ard, Sh usham Shrcstha & Joseph W. Spatafora. 2007. Ct:n t r.&albun.~.m ..,oor 
Schimmdcultures, PO Box 8 15 167, 3508 1\ D Utn.-cht, 'lho.' N...th ... rlands (e· mail: 
info @cbs.knaw.nl: www.cbs.k naw.nl). Pp. iv + 63. Jig.~ J 2 (some in .:nlour). tables I. 
(Studies in Mp:o log~· No. 57.IJSLIN 978 90 70J51 66 3. Price: •10 €. 

With over -100 described species, revising Cclrdyce.ps using modern molecular 
phylogenetic approaches was never going to be easy. 'lhcse authors, fro m 
Korea, "Jhailand and the USA, have collaborated to a.;;scs..;; the relati onships 
of 162 taxa using nucSSU, nucLSU. tcfl, rpb l rpbl, ~- tubulin , and mtATP6 
gene seq uences. Three dadcs arc supported, and the monoph)'ly of C.ordyceps 
with the Cltll'iciJJiltll:ear: is rejected. l: u rth~.·r, many of the chaructcrs used 
in the dassification, such as aggregation of peritlwcia and ascospore 
fragmentation proved not to bl.' informative ph)'logcm:ticall)', though the 
texture, pigmentation and morphology of the stromata were. '1\\'0 families 



446 

arc recognized, Cordydpitun:ae which is validated, and Opltio~ordydJJil!"·eae 
which is described as new; these have bright ly coloured and sofl vs dark ami 
o ften to ugh stromata respectively. ' I he new genus Elapltoc~Jrdyceps is described 
for spcdcs on Elapl10mya~$ truftlcs and Mdm:ordyceps for tclcomorphs of 
Metarhitiwn. And as to the Clavidpitac:eae itself, that ends up as pretty wel l 
rcstrktcd to grass symbionts, which makes much c.::ologkal sense, but plus the 
cntomogcnous llypocrella and its allies, whkh docs not. ' I he a.:ccptcd names 
in the various genera arc all summari'l.cd and numerous new combinations arc 
made, but there are no keys to species. The proposed changes will take much 
getting used to, as whik C. militt1ris remains in Cordyc:eps, C. sinemis which 
is much-used in Ch inese medicine is combined into Opllio .. wdyt:eJ}S; this will 
not be popular amongst the applied community, and I do wonder if a more 
prudent course might have been to ..:onscn•e Cordyceps \\'ith C siueusis as type. 
'I his wou ld also have made sense as it is Opllioo:ordyceps that emerges as by far 
the most speciose genus in the complex. Sadi)' now this ha.~ been published, I 
fear that a formal proposal to .::hange the type would be unlikd)' to succeecL 
Notwithstanding this nomenclatural quibble, this is a landmark contribution 
in our understanding of the relationships of these fungi and agai n shows the 
powt:r of having teams of rest:archers combining to addrt:ss major qut:stions. 

Checklist of Polish Larger Ascomrcetes. By 1\olaria AJicja Chmiel. 2006. \\~ 
Szafcr lnstitut~: of Botanr. Polish Acatkrny ofScH:n~:cs. l.ubic-t. tl6. PI.· KrJ.kl1w. Poland 
(e-mail: ed-o flice~Nb-pan.kr.akow.pl) . Pp. 152. (Biodiversi ty of Poland Vol. 8.] ISBN 8} 
8961(8 1(6 6. 978 83 896tl8 t16tl. Prie<..-: not indicated. 

This checklist accepts 785 species in the three orders of l...cotiomycetidJU! (i.e. 
1/elotia/e:s, Rl1ytismtlUlles, and 1/!ell.'obolcdes). f-or each :;pccil.'s, a:; wdl as thl.' 
scientific names with aut horit ies, the Polish name is ginm whcrt: available, 
followed by synonyms, information on the substrate, and also references to the 
Polish records.. Pk·as.ingly. th~: list is totally alphabetical, with synonyms. .:ross­
referenced in the same alphabetical sequence, but printed in smaller type- a 
very pleasing format. '! he reference list extends over 18 pages, and there is an 
appendix pto\•iding full authors-' names wit h their dates of bi rth and death. 
There arc few points that might be commented, for example the absence of 
dates of publication of accepted names and synonyms. which would have been 
a bonus, and the incom.:ct citation of authors o( species names when referring 
to infr<tspccific ta.xa. The whole has dearly been painstakingly produced and 
will be of value to mycologists wishing to identif)' material from Poland as well 
as to those wanting to know if particular species occur in the country (e.g. 
pathogenic species o( l.op/lt)dermimn). 'I he author should take pride in this 
achievement. 
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Rare or Noteworthy Hclot ialcs. By A in Raitviir. 2006. Edit.ioni Candusso, Via 
Ottonc Primo 90. 1-1 702 1 Ala~io (SV), ltnly(c-mail: maxcandusso@llibrcro.i t). J•p. 57. 
illuslntcd (I:! pp. in colour). [Fungi Non Dclincat i Pan; 3 1.) ISSN 112R-6008. Pricc: not 
indicated. 

This, prob::ably Raitvi ir's las t publicarion before his untimely death, has been 
prepared to the highcsl standard~ . It dca ls with 17 species from four families 
which arc dl!.<i:cribcd in detail and i\1u.,.tratcd h)' a .-:om hi nation of line d rawings 
:md superb colour habit photographs taken by Jcns II. Petersen or Riccardo 
Galan. One new genus is introduced. l.il$iomvllh•ia, for I he single new species, 
1.. pfwlt1ridis, di~covcrcd on dead culms and leaves of PlwiMis in Sweden, which 
ha:; whiti:;h di:;c:; and d~n:;cly white fi mbriate margin:;; molc.:ular " 'ork revealed 
Silrco~tiptem vim~t·ea a:; the nearest ta.w n in GcnBank. Tridwpeziztl iberica i:; 
des(.r ibcd a:; new from dead leave:; o f Lygeum SJI{Ir/wn and Stipa teullcis...~ima 

in Spain, and two new .:ombinat ions into Jucrucipulwn are made. 'I his will be 
valued br all dis.:o rnr.::ctc spcdalists. 

l.t CII EN·HlH.M ING FUNGI 

Opuscula Philolichcnum. Edited by James C. Lcndcmcr. 200'1 -07. jumc5 
C. U ndemer, c/o Department of Botany. 'lhc Academy of Natural Sciences of 
Philadelphia, 1900 Benjamin Fr.u1klin Park\\~.ay, Philacldphia, PA 19 103. USA (e-mail: 
lt ndemtr@acnatsci.org; http://dade.acn:llsci.org/lendemcr/opus. html). 4 \'Ois. ISSN 
not inclkatcd. Price: POF Il les free. 

It is a rare event to reco rd the launch o f a new lichenological journal. This one, 
now in its fo urth year, is the br;;~inchild of its editor, who is the .: urator responsible 
for lichens in The Academy of Naturo~ l Science of Philaddphia; the journal is, 
however, "not to be considered afliliated in any respect with 'I he Academy", 
as made dear in the preliminary stateme11t printed in ea.:h issue. 'I he journa l, 
\\•h i.:h is issued annually, "is intended to provide an outlet fo r the publication of 
short papers in lichenology. espedall)' small iloristic works, checklists, modest 
taxonomic rcvisio.,s': 'I he papers arc :l\'ailahlc from the internet in t>I)F format 
complctcl)• free of charge. and a limited number of hard .:op ics arc prin ted each 
year so that new nomenclatural acts arc effectively published under the ('.ode. 
Pa per:; ur~ peer reviewed, and to judge from the names o f the referees ..:ited 
th is policy is rigorous.ly adhert"d to. TI1e ai:Cepted papers are formatted by the 
editor, very well laid out, and line drawi ng:;, half- tont'S, and in the mor~ recent 
numbers colour photogruphs are also included. 'I his is essenti ally un electronk 
open accc~"' publkalio n with a hurd-.::opy back-up, and something that is sure 
to hcco me more popular in future. ' I he individual issues (volumes) arc 50-80 
pages in length , and.:onlain 7- 11 contributio ns. ·1 he contributions mainlyfo.:us 
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on the USA, and are esse ntially a mixture of n:gional or site lists and taxonomi~ 
notes. Examples are a checklist of the lichens Q( New York (1: 55-74, 2001), 
name changes in Poriua s. lat. (2: IS- 16, 2005), the resurrection of Myriospom 
(3: 1-1, 2006), Mrmmea in North America {3: 65-68, 2006), new lkhcn kolous 
hctcrobasidiomy.:ctcs (1: 11 -22, 2007), l.t!pmrirt in the Great Smol.:y 1\'lountains 
Nationa l Park (4: 51-54, 2007), and schcdac to the editor's exsiccate "Lichens 
of F.astcrn North America" (now at 250 rd cascd numbers). :vlost issues also 
include new combinat ions or newly described species, hut not with Myco8ank 
numhe~ as...;igned; that is something that needs to considered for fu ture is..-.ues 
as availability of the hy nomenclatural and dcS~:riptive information through 
that database would b~· very much in the spirit of the new journal. Opuswla 
Plliltllicllemun dear!)' meets a need amongst North American li..:henologists, 
and James C. Lcndcmer should be well-pleased with the result . 

Ce!ntral Europe!an Liche!ns - dive!rsity and thre!at . D~dicate!d to h 'an PiSti t. 
IXI.i ted b)' Ana l.ackovil:ov:i, Anna Guttod., Eva l.isick:i & Pavel l.ii',oli. 2006. 
M)'COt1lXon. P.O. Uox 26<1.lthaca, N\' 14841-0264. USA !for orders contact Eva Zaletova, 
In stitute of Botany, Slo\wJk :\.;:adem}' of Sciences, Dubra\•ska ccsta 1<1, 815 :!3 Br.llisla\'a, 
Slovakia (e- mail: eva.zalctova@savba.sk)), Pp. 364. ISBN 0-930845- 14-5 (hardbound), 
0-930815 -15-3 (softbound). Prkc: fo r exchange only. 

Lichenolog)' in Slovakia is strongly connec ted wi th the name of Ivan P i~Ut not 
only because- of hi s many papers on the topic but also because he was the fi rst 
Slovak spending his profc.ossional career completely with lichenology in his home 
country, firs t in the National Museum and later in the Slovak .-\ ..:ademy, by this 
creating the ba..:kbone for li..:heno logy in the country. No"' his colleagues from 
the a..:adcmy and many of his friends produced a fine Festschrift on occasion of 
his 701h birthday in 2005. 

'I he volume contains, after a nicely illustrated dedicati on, 21 scientific 
papers by 33 authors coming from 7 countries. The volume starts with two 
papers focusi ng on European spi.·des in general. II annes llcrtcl's pape r World 
distriltuticm of sp~des of Leddca (Lccanorales) cx:ntrring ;, CwtmJ Europ~ 
accepts 38 spcci(.'S of Lt!cidefl s.str. to occur in Europe and presents maps of 
the worl\1 distribu tion for 36 of them. An iUcntification key for the species 
of cetrarioid lichens in Europe is given by Tiina Randlane and Andres Saag. 
·I he following papers concentrate on Ooristks in Slovakia and neighboring 
countries. '!here arc seven contributions from Poland. five from Slovakia, 
four from the Czech Republic and one each from 1\ ustria and Slovenia. ·I he 
genera especiall y involved include Cyl1fectc1, l_.epmritl, I.eptogium, Riuodiuu and 
Vermmrir1. f-i nally one paper concentrates on morph omet ric and chemical 
evaluation of So f.:uopsom "'"}mtica, a species described by Ivan togdher with 
Anton Wi'.da, which is also depickd as cover illustr.:at ion. 
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All p:tpcrs arc in English and offer a lot of new inform:ttion o n lichen 
diversity in Central Europe cspcd all}' in Slovakia and J> urrounding coun tries. 
There arc no taxonomic novelties intro duced here but an index of alllk hcns and 
lichcnico lous fungi is certainly of great help fo r mt~ny users. Congratulations to 
Ivan and to the producers of tlw very appropriate volume dedicated to him. 

P nTBit SCIIOI.Z 

lsttmbul U scri, A lmtmo:n ROliimii, 1i<rk o.·,,gtiok •I, TR-.H I 10 Cug(/lugu-lstmrlml, Tur~y 

The Lichen Genus Micarca (Lccanoralc:;, t\scomycota) in Poland. By Pawd 
Czarnota. 2007. \\', Szafcr Institute of Botany. J•oiish Academy of Sciences, Lubicz 
•16, PL-Kn•kOw, Poland (o:- rm1il : c:d-o ffko:@ib -pan.kr.l kow.j)l). Pp. 199, jigs6 1 (some in 
colour). [Polish Botanical Studies No.23. [ ISBN 978 83 89648 8. Price: not indicated. 

'!his is a tradi tional carefully prepared monograph that a"cpts 31 species in 
Poland, t\\'O of which arc dcs..:ribcd as new to science, and one o f which is a 
first rc.:ord for Poland. Some new distin.:tions arc made, for example in the 
separation of Mimr~ll microcot:.:ft from M. prasi11a on the basis of the sc.:ondar)' 
chemistry; some new synOn)•mies arc propo sed; and three species prove to ha,•c 
been incorrectly repor ted from the country. 

11tere are superb colo ur pictures illustrating the habit and colours in vertical 
sectio ns of the upothcda us well as o f asci, ascosporcs and - in many cases 
-con id ia. Fu ll information on synonyms und types is provided, wit h detailed 
des..:.riptions, info rmation on habitats and distributions (with maps), no tes, and 
lists of spc..:.imcns examined. '!here is also an index to cx:siccatcs studied. 

t\s this is entirely in English and su..:.h a carefull y cxc.:utcd study it wi ll oome 
to he " ' idcly alongside the monograph of Coppins (1 983) as a key work for 
the identilicati on of these lichens in nor th- tempe rate regions and not onl y in 
Poland. 

Coppins, B. J. ( 1983) A tuono rnk study of t he lichen genus Micmm in Europe. Bulletin of tht 
Briti~h Mu~um (1\atu rJ llli~tory) . IW\tan~· tt: 17·2 14. 

Lecatloralcs, Bacidiaccac I. Bacidia y Bacidina. B}' E.;;tcvc Llop. 2007. Socicdad 
Espanola <k Lichenologia, Uarcelona, Spain (e . mail : ellop@tlb . .;-du). Pp. 48. figs 5 (3 in 
colou r). [Flora l.iqucnolOgic-o~.IbCrica.J ISSN 1696-05 13. Prkc: 10 €. 

This book i ~ the third in this series. It deal~ with the genera TJacidia and 
(J(lddilw (Baddia.:t!ac) in the Iberian Peninsula. Tiu~re an: keys to the 18 
g.cner-.1 of the family Bm:idial:rae, 25 spe..:ies of s ,,cjcJia, and II species of 
Bad diiUI .. lnformation on the nom"~ndature , r.letailed d"'Scriptions, habitat and 
distributiona l inform ation, and also o ther observations arc gi\'cn for all the 
taxa treated. 'I he description~ of the gcncrn arc based on all known species of 
the genera in the world, but those of the spcdc~ arc based on specimens .studied 
from the Iberian Peninsula. 
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lhe illustrations include microphotosraphs showing the thallus layl.'rs, 
exciple st ruct ures, and disposition of crystals in the cxciple and epithecium of 
two spe..: ies, and there are I I fine macrop hotographs of Bttcidia and Bacidiua 
spc.:ics. I bdkvc that all these photographs wi ll bc very useful to readers in 
identifying the species. "I here arc also ascospore drawings of IS Bacidia and 
four JJaddiun spcdcs. As is well-known, as..:osporc septation and shape is 
\'Cf)' important in the family llacidiaceae for species separations, and I have 
no doubt that these nice and info rmati\'c drawings will also be very useful to 
lichenologists. 

Although the keys and the dcs..: riptions arc in Spanish, they arc easy to 
understand with the aid of a small Spanish dictionary, and these will be very 
useful to alll ichcnologists studying European, and espedall)' Ntediterrancan, 
lkhcns. 

MBIIMP.TG~I\HAN II AI.ICI 

En:i)'iS Oniwrsilr!Si, fo!'tf £lfdJiy"1 fi:kiillt'.si Biyoloji 80iiimii 
TR.-3li039 Kuys!!l'i, 'lilrkq 

Ta."<onomic Studies on Saxicolo us Species of the genus Ri,oditra (lichcniz.ed 
Ascomycetes, Plrysciaceae) in the Southern Hemisphere with emphasis 
on Australia and New Zealand . By Michaela Kaschik . 2006. J. Cramer in der 
Gchri'ldcr llurnlrJcgcr Verhtg.~hucch :mdlung. 11 -Jil l29 Ucrlin, Gcmnany (e-mail: 
mail@so:hNcizcrbart.de). Pp. 162, figs 89, tables 15. (Bibliothcca Lichenologica No. 93./ 

ISHN 10: 3 443 58072 6, 13: 978 3 •1•13 58072 8. Price: 6•1 €. 

'I his stud)', \Vh ich has been undertaken with the supervision of the \\IOrld's 
leading authority on the genus, llclmut Mayrhofer (Gra7.), takes a traditiona l 
approach, but also includes: some molecular phylogenetic information. The bulk 
oft he work. based on 814 collet:! ions many of which were made by Mayrhofer, 
comprist.'S descriptions, distribution maps, photomicrogr.1phs of the ascospores 
that are so imporlant in the genus, ami lists of spcdnwns examined. Fu ll 
bibliographic and type information is supplied. In all21 taxa are recognized 
in the region, of which four arc described as new to science; some new 
synonrmks arc propo~cd, and some names arc excluded for di!Tcrcnt reasons. 
l'arti,ular attent ion was paid to the pigments. U."ing l ll'LC and lll'TLCas wel l 
as traditional TLC. The molecular studies, based on fresh!)' sequenced material 
and also data downloaded from GenBank, used ITS rRNA sequences showed 
ascus typt.'S and hypoth~..:ium p ig.m~ ntat ion to be highly conserved Ceatures, 
corroborating the recogn ition of "Piryscia-" and "Bud/ia-typc" groups \\lith in 
the "genus': 'l he g~ nus is par.Jphyletk with tht' sister groups oft~n foliose or 
fruticose genera, but the ascospore types do 110t support larger monophyletic 
groups. In due course it is inevitable that fo rmal taxonomic changes will be 
made among.>:! these lichens, but that ~hould a\vait the ana ly~is of many more 
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specimens on a worldwide scale. J:or the moment, however, the aut ho r has 
produced a revi:-;ion that will enable LhL'Se taxa to be rel iably identified for the 
li n:t time. 

Lundy Lichens. By Ann Allen. 2007. Lundy Fidd Society. c/o Ms Frances 
Stuarl , 3 I..Qwcr Linden Road . Clcvcdon, Somerset llS21 7SU. UK (e-mail: alan. 
rowland@morwcnstow.frccscrvc.co.uk; www.lundy.org.uk). Pp. 48, illustrated. ISBN 0 
9530532 9 6, 13: 0 97H 0 9530532 9 2. Pri..:c: (. 9.99. 

This delightful li ttle spira.l-bound book provides an introduct ion to the lichens 
of this island in the Bristol Channel. It disc u.~<:(.'S what lichens arc and the 
species that arc notable in di fferent habitats on th is windswept isla nd. his well­
ill us.tro.~tcd by photographs by the author and Barbar.1 Hi lton and should J o 
much to encoumgc the awareness of lichens amongst the bird-watchcn; and 
other naturalists that visit it. Passing references to previous publications on 
the lichens of the island arc made. but sad ly wi thout fu ll bibliograph ic detai ls. 
Lichens arc a conspicuous featu re of the island's wildli fe, and l.und)' is espedall)' 
well known fo r the abundance of Telo.(dti$re.( Jlavicnll$ (featured on the front 
cover) but is known to support around 350 species as a resul t of the studies by 
Peter \'\~ James, Barbara llilton. and the author. The cnthu..; iasm of the aut hor 
bot h for lichens and fo r lhc island pe rmeates the text and photogro.~phs which 
dearly have been lovingly prepared. If sud1 guitlc:s were available for many 
other si tes, I am sure it would help boost interest amongst naturalists fo r the 
oft -neglected lichens. 

CONIDIAl. FUNG I 

The F11sarium Labor3to ry M3nu:U. By John E Leslie & Brei! A. Summcrell, 
with photographs by Suzanne Bullock. 2006. Rlu.:kwdl Publishing. :! 121 Stale 
Avenue. Ames, lA 500 14-8300, USA (e-mail: order~1amcs.blackwellpublis.hing.com). 
l1p.100, fig~ 73. ISBN 13: 978 0 8138 t918 8, W: 0 8138 19 19 9. Prkc: C. 75. 

Species of the genus Fusarium comprise very important toxin produce rs and 
pathogens of plants, and sometimes humans and anima ls. Need less to say, an 
acc urate identification of the species is crucial for communicating new findings 
and d isclosing the info rmation associated with a name. Works that arc helpful 
for re liable identifications are needed. '!he taxonomy of Fusarium is in a phase 
of rapid development, main ly thanks to molecular phylogenetic studies, and the 
number of rc.cognized :;pedes increaJ>C'Jl every )'Car. ·1hercforc, new textbooks 
arc needed at regular intervals. Experts generally agree that i·itsa rium ta."(onom)' 
more or less started in 1935 with Dii! Fusarit!u h)' Wollenweber & Reink ing, the 
founders of the Berlin school that has retained its continuity until the re tirement 
of l lclgard Nirenberg very recent ly. Accurate observations were lirst ha.sed on 
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.;;uhures grown on six d ifrcrent media , including ba rley cars as the most nal uro l 
substrate on which sporulatiQn was devdoped in a most characteristic way. 
Later, the meagre SN A medium of Nirenberg, besides the Ame rican c.-. rnat ion 
leaf otgar (CLA), came into usc that permitted the fungi to r.apidly develop their 
most characteristic: morphology ("' Hochkultur .. ). 

Around 1915, the American authors Snyder & 1 lanscn, who used 
Wollcnwcbl.·r & Reinking's cultures in a mainly dcgcncr.J.tcd condition grown 
o n potato-dextrose agar (PDJ\), were unable to distinguish th e numerous 
taxa d istinguished in Berlin; they dogmutic-.J. ll y insisted in recognizing only 
ninl.:' species. It was a major breakthrough in f M(Iri11m taxonomy when in 
1983 Nelson ct al. reverted from this unfortunate, mis lcadin~ d assification 
to a Wollenweber-like ~)'S tem and recogni1.ed 30 well-documented besides 16 
"insullidently do.:u mcnted" species. Nevertheless, some resentment between 
the two major M:hools ha." per~isted unt il these da)'S. ' I here arc ohjective cr iteria 
about spedes dist inct ion and nomenclatural rules that dete rmine the names to 
be used, whkh will rccond le conflicting views. Spedes concepts an .. · discu.-.scd 
also in the present work, including criteria of morphology and molec ul ar 
analyses. Consequently, species are tc) be recogni:r.ed as di stinct if dHrerences in 
DNA sequences are also rdh:clc:d in at least one of the disci plines: morphology, 
pathogenicit y, ecology, or the spectrum of secondary metabolites. The type (or 
ex-type culture) determines the appli..:ation of a name. Working wit h numerous 
isolates is not ne.::essarily a crit erion of species recognition, but is an advantage. 
'I he rules of no mendature mus t be adhered to in sc\ecting the correct and 
legitimate names. 'l hu.." E crookn'ille11Se is preceded byE cereafis. which is the 
name of choice; the name E sem itectum , the type of wh ich shows a di ffe rent 
fungu.s, cannot be upheld, whil e F: pt~fUduo.~ewn and F: i11ctmwtum arc available 
for fungi of this complex. Simply slated, synonymy must be taken seriously. 
When 1:rics sanctioned a name, this is to be indicated with": Fr.", not "ex Fr." as 
done in this text for F. lldl!rosporwn. A st n:amlining o f the information along 
these lines wou ld have clarified and simplifi ed the text. 

'I he present volume is wrillen by two ex perts from the American· Australian 
school: joh n J.c~Ji e, an experienced geneticist, and Lester Burgess·~ ~tuden t , Brett 
Sum mercll , \vho d id much e.::ological fi eldwork in Aust ra lia and ha" described 
some llC\\' taxa. After Nelson d al.'s \983 treatment, Burgess et al. produced a 
laboratory manual for F1L~arium research , whi ch saw its Jnl edi tion in 1994. 
This is the basis for th e present volume. This book is in tended fo r pract itioners 
who need to identify FusCif imn species by morphological methods. Molecular 
approaches are described in detail, bu t the results , mainl y phylogenetic trees, 
are missing. Some t rees wou ld have been va luab le to illustrate the natura l 
affinities of taxa that arc now o nly listed in alphabetic o rder. '!his is r~·grettable 
because the original subdivision of th e genus into sections, though admittedly 
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unn atu ral, is often helpful in identili.:ation. Apart from in<:idental notes, too 
little information is gi\'en on the taxonomic context of the species treated. 

'llte chapters arc: Techniques and methods (media, isolation, maintenance, 
vegetati\'e compatibility. ferti lity, nucleic acids); Taxonomy and identili<:ation 
(brief history of fu:wrimn taxonomy, species concepts. tdeomorphs, practical 
approaches to idcntiri..:ation); and Species descriptions (morphological 
characters, individual spedcs descriptions) . A remark.-able feature is the 
impressive list of 2125 references, wh ich is not quite complete for taxonomy. 
but includes many titl es dealing ,.,.;th metaholitcs and phytopat hological 
a."pccts (species treated arc sometimes listed in parentheses; the meaning of 
the associated figures is unfortunately not explained). Se\•eral taxonomic titles. 
like the book edited by Chclkowski ( 1989) containing a useful key to common 
spccies by Nirenberg, arc missing. Among the media described in Chapter 2, 
CLA and SNA appear at ~o·qual level, but in the individual descriptions only 
observations on CLA and PDA ar ... dt-scribcd. I sorely mis..,;; a waming against 
PDA as a preservation medium, whkh usually leads to a rapid degeneration of 
cu ltures and irreversible loss of important features. I also miss a \"<ltning against 
using near-UV irr3diation in s:pedcs like 1-: m·tmclCiwm \\•here it O\'crstimul3tes 
sporu lation 3nd irreversibly degenerates the culture. Observation of dark­
cuhW"cd strdins can also give addit ional morphological feat ures. ll1c met hods 
described here deviate significantly from the highly standardi?.cd procedure 
used by Nirenberg & O ' Donnell in 1998 to distingu ish some difficult ta.<ta of 
the Gil1bt•rdifl fujikuroi ;,;omplex, which the present authors usually regard as 
morphologically indistinguishable. Apart from 3 brief introdu..::tory te.xt and 
photogr3ph, teleomorph features are not described. Cosmo~pom is omitted 
altogether. "the morphological features of the macroconidia arc dcs..::ribed as the 
most importan t feature, followed by those of microconidia and ch lamydospores. 
Features of ..:onidiophorcs and phi31ides arc not outlin ed in the general 
introduction but briefly mentioned in the special part under microconidia. 
I n·grc\ the usc of the terminology of macro-, micro- and mesoconidia in 
preference to the more adequate distinction between primary (..::onidia in aerial 
mycdium) and secondary (sporodochial, conidia produced at the agar surface) 
conidiophorcs and conidia. 

"Jhe .:ore of the work is Chapter 13, comprising descriptions of 70 
rccogni1.cd species. A listing of remaining species, including well-known taxa 
like 1·: coeruleum, E cncddicola or F. jlo.:ciferum, with sequences obtainable 
in Genllank, is given on p. 71. "this documentat ion is reasonahl)' up-to-date 
until 2004, hut F. ualrmdicum 2000, F. .:ommuue 2U03, 1~ matuoi 1004, and 
F. briL~ilirmse, P. nmdmstrum and F. gaditjirrii from 2005 cannot be \meed 
even in lht: Index. Each spcdcs is dealt with using the subheadings: Sexual 
stage, Common synonyms, Reported geographic and hosl distribution , Media 
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to examine: (CLA, PDA) and key features (macrocQnidia, mi..:: roconidia, 
chlamydospon.'S), Taxonomy, pathology and ecology, and Current species 
d-.-scription. Teleomorph nanH•s are co rrectly c it ed, but the anamorph na me is 
consistently give n as the main header. What is listed under Co mmon synonym s 
(without author and date) is often con fusing; E $1lllg lurimms appears as synonym 
under E snccfwri (this could on ly be permitted as a misapplication) and as a 
sc pamtc spcdei'; similarly, F. tricinctum is listed as a synonym under the hi~h\y 
toxic E -sporotricllioides: and as a good, non-toxic spcdcs. Un der F. Jllmhucimtm 
appear F. torulosum and F. venenatum as synonyms, which are ce rtainly not 
~.:orrcc t, and these species are also treated scparah:ly. With each species a 
pho tographic plate illustrates severa l groups o f macro· and mi..:roconidit~ wit h 
consistent 720 x magnifi .::ation in Nomarski interference contrast, and laudably 
aeria l hyphae with conidiophores and microconidia in an undisturbed state a t 
lower magnification. ' I his: is of! en mo re informative than the brief description 
(h·ith no measurements!) in the text. When several frames illustrate very 
sim ilar (gmup:; of) co nidia, it is not clear whether different isolates or di lTerent 
culture co nditions h ave been used. A d ocumentation o f the mate ri al ill ustrated 
would have greatly in creased the value: reliably identHied standard s trains are 
oflen indispensable for idt'ntification of new isolutcs. On the whole I prefer the 
illustrat ions in Nelson et al.'s 1983 work which contain more numerous conidia 
to show some variatio n. Inclusion o f drawi ngs would have been very va luable 
to illustra te some fine morphologi cal detail s. Under Ta.xonomy, the authors 
oc,asionally give some info rmation about the classification in sections or 
clades. Simi lar species arc men tioned but generally with too brief details to be 
helpful. 'I he volumino us co mpi lation on :;cco ndary metabolites for each species 
from the scallercd literature is to be applauded, whilst the com~ct iden tificat ion 
of the species ilwol\•ed may need some critical evaluation. The header Curren t 
species description mostly refers to standard works like Gerlach & Nirenberg. 
Nd~on d al., or a la\t' r protologuc, whi le other publications woultl ofte n give 
more detailed in formation. 

REMARKS ON TilE TREATMENT OF SOME SPEC IES: /·: fl/lll10pltifmn was 
most dearly different iated by Nirenberg in 19i6, and E tll'euaceum by 
Schneider ( 1958) and in some recent molecular studi es. For J·: circimuum, the 
chard.:leristic circi nate vcgl'lati vc h)'phae arc correctly illustr.J.tcd , but under 1·: 
p~cudocircitw tum and F. stcrilil1yplwmm ordinary hypha! coils arc photographed 
as they can occur in the most divergent hyph a! fu ngi. The pho LOgr.1.ph of F. 
cqui!•di seems to illustrate a species of the f: scirpi .:omplex rather than F. t'<JIIiseti 
as it has been ncotypified b)' Holubov;j.JcchovU eta!. in 1994; th is complex of 
species still requires a cr it ica l revision. 'I he synonymy of I~ ~rmniumn with F. 
lteterospormn is debatable, and so is that of the coffee pathogen P srilboides wit h 
the still quite hcterogcncou:;. E lflferitiwn. In F. merismoidts some varie ties have 
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hccn distinguished, whkh according to O'Donnell all deserve species r.lnk; 
that some old authorities did not recogni'l.c these varieties has no significance 
at all. An illustration of F. langsetllitle separat(.' from F. poae is not strictly 
necessary if the distinctive features (aerial mycelium, absence of macwconidia) 
an: at least properly described in words. TI1e morphological distinction of F. 
jJSt'UJ ogrmnilltmrum from n grtunitll!(lrtl1n has been Worked OUt in dr-.Jwings 
by Aoki & O'Donnell published in 1999, but here the photographs o f both are 
perfectly identical. In E rr:doltms only two of the four illustrated macroconidia 
show the most characteristic feature of the species, the greatest width ncar 
the uppennost septum. ' I he tcleo morph name for E sncclmri in Gibbert>lln is 
illegitimate being a homonym. With F. mmlmciuum, it should be mentioned 
that this nam e has been conserved against the older F. rtmwm, F. equiseti var. 
bulhftwn is by no means a synonym of F. scirpi, but probably a wry good separate 
species. 11tat F. soifmi still is a very heterogeneous complex of more than 30 
species ~annot bl.' sulllcicntly emphasized. Some of these taxa have already been 
disentangled by Nirenberg and Samuels, but arc not mentioned at all. In the 
strk t sense, E soltmi is not the anamorph of Nt~ematouectria lw!!mt!IO~>cca. In 
the photographs the conidia of E n~uenarum arc not disl'inguishablc from those 
of E $tlmlmcimun. 

'01is book will fulfill the needs of Fungal Diversity Research Series no. 
17, a guide fo r courses in Fmarium identification for beginners. llowcver, 
lacking a framework of laxonomk connections by sections o r dad(.'S, users 
will have difliculty memoriz.ing the individual species. 'Ote greatest defect is 
the lack of analytical keys, whet her dichotomous or synoptic. I s till believe in 
the possibi lity of reliable identifications on a morphological basis, but more 
care is needed in de~.::ribing and illust rating the discriminant features on paper 
or using interac tive media. ' I hus, much ~cope i~ left for a critkal up-to-date 
generic monograph, but at the moment no better general survey is a\·ailable 
than the prese nt book. 
1/.l:feret ~«S no t Jist~.J iu tht.' bucJJ:.: 

Ch"ll:o .. ·~ki, J., (.'(\. ( 1989) Fusm;ttm: 111)t7ntnx;ru, lltxmtnr11y n11d ptJtlrnJ;~II;dry. FJ!.C•'i('r, 
Armtertlt ur . 

Schnl'i& r. R. ( 195S) IJ'nk'rsuchung"n itb<.'r Vniabilitiit und Taxooomi" \'00 FttStmrun 
tw<.'na<<'rtm. l'hytopathulo~tische 7.citsdrrirt 32: 95·1"26. 

WAt.TtlRGAMS 

Molemwg 15, J743 CK &wm, '/Ire Netlu·rlimrls 

Helicosporous Hyphomyct!les from China. By Guo1.hu Zhao, Xinbg7.hong Liu 
& Wen ping \Vu. 2007. Fungal Di•·en;it}' Pr<.-s.o;: ,S.-:huol of Biological Sdcncc~ University 
of I long Kong, Pokfulham Road, lions Kong SAR.. l'coples' Republic of Ch ina (e-mail: 
kdhydc@hku.:c.hkiLhk; www.fungaldivcrsily.org/fdpt fdp.htrn). Pp. 222. figs95, many in 
colour. ll:ungal Diversity Vol. 26 (2).] 1SSN 1560-2745. Price; US S 50. 
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lh is scparatd y printed and h<~rd -bound m onogr..aph will be of in terest 
worldwide as it is the most substantial wo rk on fungi prod ucing coiled C<Jnidia 
to d:~ t e. It treat s 7 1 species in 11 genera found in China in dct >~i l , with fu ll 
dcs.:: ript ions, informat'ion on .;:ultural char.h.:tcrsistics, synonymy, and superb 
half-tone and colour photographs and drawings, but also docs much more 
than that. Fo r the genera, there arc chc..:klists of the known world species and a 
summary of where o ther names n·fcrrcd to them ha\'c been rcdisposcd ' I here 
arc kc)'S to the species known in China or in some cases the world, and in other 
instances tables summarize the features oft he known species instead. 

A synopsis of all known hcli..:osporous gcncr.1 with the number of species 
indicated is provided, Drr:JHmo~pom is regarded as a synonym of Helicosporium, 
and both Helicosporim1 and 'J'roposporella are dealt with as synonyms of 
Helicosporiwn. However, while speci mens from China that have been studied 
arc detailed, it is unclear in most cases \.,.hcthcr type or authenti.:: material has 
been examined In most instances the identifi cations and disposit ions seem to 
have been based on published descriptions and illu.-. tr.J.tions; these arc referred 
to in the ac~ounts of the species known from China. The extent to which 
many of the genera arc monophyletic will have to await more molecu lar work; 
XelloSJwriwn in particular seems unlikely to be a phylogenetic unit in view of 
the differences amongst the conid ia o f the included species. Some fieldwork 
was undertaken as a part o f the study, and as a resu lt nine species nrc described 
as new to science; two new combinations arc also made. 

' I he whole is wcll -produ..:cd, hut it must have been frustrating for the authors 
to find Figs 26 and 2i both prin ted twice on different pilgcs. It is pleasi ng to 
sec th is work issued separate!)' a..<; it will be required by all mycologists who 
spccialii·.c in hyphomycc tes or work on the ecology of fungi in streams and 
other wcl habitats in which these beautiful fungi are found 
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A.:rmlictf$ irn.t:ufuris ltE C<~.s!a iied;~ , Gusmiiu & Guarm, p. 92 

Arlrdidum fmll<'nb<'ry:ii Yurchcnko & Koti r .. p. 380 

Cllwmisporirmr tmpiCill<' R.F. Castaiicda. Gusmllo & Sto:higcl. p. 96 

Clmlobvzryum nvvtwflrium K. PUidrnaa., p. 186 

Cocc:mnyc:es lijimrg.:ll.ci.~ t :. l ~ I lou & M. PicJ>enbr., p. 166 

Cub<1sitJil mirrospt.>ra M.EO. Marques, Gusmio & R.E Castaflcda, p. IS 

Dt!iRirtcmidftl "W''SII F.R. Barbo~. Gusmiio & R.F. C".ast-ar1cda, p. 10 
Diplocltulid/n comitumidtl F.R. Barbosa. Gusmao & R.F. Castai1cda, p. <13 
DiplrH:(I('cirmr wrrm:ulo:mm A.C Cruz. Gusmiio & R.F. Castai\cda, p. 311 

Ftl.~datispom ujwrxkulon<'m is llidarat, p. 350 

Gynmopll$ 11mygrlt11isporus Polcmis & Noordd .• p 174 

Gymnopus tlywsmus Pokmis & Noordd., p. 17:! 

Hm1Sfi1r•-lir1J'tlll.ms K.X. Hu & S.X. Guo, p. :!54 

llt•mi$troplwritl jacobsson & E. Larss., p. 238 

Himistrt1plwri,, tlfbocrtnulllfll (l'.xk) Jacobsson & E. l.arss.. p. 238 
Hypcm,ycd mbklloi K. PO!dmaa, p. 19 1 

lrp<:c cr~wiCIJlor M icuincn, Niemela & Ry...-.m.lcn , p. '\ 16 

Laclilrius pilosus Ver bekcn, I LT. U: & l.umrong. p. :!87 

Lepraritl 11lpim1 var. uorini<a 1.. Saag, p. 68 
1.-:prarit~ c,,~;o,,fbtl v-.n . £roenlmuliwl* Saag, p.73 

l,elfetJ<Igu riws ill[li.~Colilf$ Vcllinga. p. ::!.73 

Ll'IICOfiJ;flriws opl1llwlmus Vcllinga, p. 275 

Lmcoflgari(llS par.~plesi11s Vcl linga, p. 271 
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Lobtlttlpdis lon,gistri11111m A.C.R. Cruz. Gusmio. S.M. l.clo & R.F. Castru1cda, p. 37 
Morg<1mdlt1 l1mjmuinii (Rick) Cortez, Calongc & Ba$Cia, p. 126 

Mmulkurt'llll jiiJ~mim Dcnche\' & Kakish., p. II 

Myc4t~kdlt~ itjbttlii l:irdaus-c-IJan....:n & U. 13raun. p. 356 

Ptluilomyus tt'mtis Y.F. Han & Z.Q. Liang. p. S4 
P,mdiM•I b,u/.-riigt'tW Mccboon & Hidayal, p. 110 

Pa.~wloril ,iitlite-m~lfo!n$i.• Mechoon & llidayal, p. 142 

Plwc.'OCollybit~ ocllmcc.'OCII/Ill Norvell & Exch:r. p. 318 

Plult'IIS notl1opdlitt1S Justo & M.L Castro, p. 222 

P11Mit1 j'•ptmi(tl Y.C. Dai & T. Han .. p. II 'I 

PouUire//(1 tlystlw lc.~ var. "' J:llitliosa (Noordd.) Karstcdt & C1pclari, p. I•IR 

Pu ll(loct•rcosJH.Ira r igidill' Mdrick- Silv:t & 0 .1.. Pc.rdr.a p. ::!.61 

P.<iloeybt' subbrrtmt«Jcystiiliuta 11.5. Silva & Guzman, p. 204 

Subrmmmiomyca puld•t'f t\.C. R. Cruz. Cusmao & R.F. Castai\cda, p. :!6 

'lltcrry11 uhicticulu C. I* l lnu & M. Picpcnbr .. p. 168 
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