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A tribute to Gregoire Laurent Henne bert and 
Mycotaxon's 1 OOth volume 

RICIIIIIUJ P. K01w 

RPKI@corncll.etlu 

Depcu·rmmr of l'fnm P.ufl(l/ogy. Conull um·wr$ity 
lrluU.l. NY 1•1853, IJ..'i.A. 

Abstr<~ct-This IOOi h volume of Myc01axon ct>lcbrntcs Professor GrCgoil\' Ht>n1lebt'rfs 
32 yean' in\'()l\"cmcnl ou a lounding Co- l:.<li lor 01nd french l.anguagc Edilnr. 'lhc 
ft\·nlulion oflh<: ~•ul'fkl l alll.l lht .:ha•lgcs in jour~l tedmolojty ~>l'tr the )'tars art bridly 
discu~~d. and 1hough1s nn !he fmure of !he pu"licalion of lax()lmmic journal~ are 
aJw.o~. 

"'"''' ..-ord.~ haN Cot)~-. on lin<: publication, ~JtiSiro~litm o( nJ.rne~. lntcmalional Code 
of Botanical !'OOX'IKblmt 

The founding and evolution of Mycotaxon 

' I he Editor-in-Chief has requested this brief histOr)' and to join \\'ilh her in 
dedicating this IOOt h volume to founding Co-Editor GrCgoi rc l lcnnebert for 
his many appreciated contribution:-: to the journal, including 32 years as French 
J,anguage f.ditor and 17 yean; as Book Review f.dito r. She asked me to provide 
the photograph (l~ ig. I) showing Gregoire and me in 1973 in his laboratory at 
the Universit.: Catholique de Louvain where I was on subbatical ll•ave, during 
which time we made many of our final journal decisions. 

In the early 1970's GrCgoir" and I seriously began considering whether to 
~tart a n('w journa l d"votcd solei)' to paper~ on taxonomy and nomendature 
of fungi (including lichen:-:}. We were convinced that the need for rapid 
publication wa.-. no t being met by other journals: one of our joint papers wa..; 

held up for 14 months after submission. We cond udcd that part of the solution 
lay in reducing the time needed fo r the proofreading and correction of proofs. 
We designed Mycotaxon (l lcnnl.'bcrt & Korf, 1974) lo addn:ss those problems 
by taki ng udvantagl.' of publicut ion by photo-olfsd lithography (as opposed to 
type-setting that all but a few journals were using), and by having authors send 
camera-ready copy with any and all errors the authors' fault , not the editors: :\ 
second problem, the time in"ol"ed in journal editors selc.::ting and contact ing 
reviewer:;., the sending ba.;k and forth of re\'iewen;' comment:-:, etc., we solved 
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in an unusua l way: papers were to be reviewed prior to submission, and the 
authors were tu selc..:t <:~pp ropriale reviewers (Korf, 1974). Our reasoning was 
that authors would kn0\>1- far better than we (as ..:o-editors)- who th ose 
experts were in thcir orca of taxonomy. 'We also disliked the whole .:on.:epl of 
anonymous reviewers. 'lhroughout rny 60-year .:areer I refused to supply any 
journal with an unsigned rc\•icw, convi nced that authors ha\·e a right to kn ow 
who it is that .: ritidzcs their work. We were warned that authors would .:hoose 
"cas)"' re\•icwers, but the facts arc different. Authors regularly chose the very 
bt'St in the fie ld to ac t as thei r reviewers; some wrote us c.·nthusiastic le tLers to 
thank us for this process, sin .. :e they would not have dared to approach such 
eminen t people had we not required it, and some then reported to us that years 
of dose collaboration with these e.xperts ensued. 

When we began the journal, the typewriter was still the major tool for aut hors. 
By th at time the development of the IBM Selectric' typewriter with changeable 
fon t "'golf" halls allowed aut hors to prepare quite auractive manuscripts using 
a variety of typefaces including italic typcst)•ks instead of underlining for l.atin 
names. And, of course, the de\·clopment of computer technology some years 
later resulted in fa r more easily produced author-prepared papers. Throughout 
my editorship (1974- 199 1. volumes 1- 40) and those of Jean Boise Cargill 
(199 1- 1998, volumes 41 -67), and Pa\'cl Lizon ( 1998-2003, volumes 68-88), 
authors continued to submit .:amera-readycopy. Papers ..:.ontinued to vary from 
each other greatly in formatting, ..:.hoiccs of typeface, litc.raturc citation, etc., 
though .:.onsistcn l within ea.:.h paper. Our current Editor-in -Chief, Lorelei L 
Norvell (2001-ff, volumes 89-ff), prompted by suggestions from our Editorial 
Advisory Board, opted for consistency in format and l)'pefaces throughout. 
and eventually implemented submission of manuscripts elec tron ically only. 
This is full y consistent with the changes throughout the publication ind u...; try: 
typesetting is no longer the ruk· for books or journals-these are now nearly 
all produced by photo-ol[setlithography unJ on ..:omputcrs. 'lhcrt· is no doubt 
that the result renders a far more professional appearance. Changing to this 
new technolog)' has resulted in a temporary Joss of our goa l of expedit ing 
publicat ion, but we arc confident we will agai n be able to make that claim by 
20Cl8. 

Some thoughts on the future of taxonomic publication 

Librari~ face ever-in"easing costs for journals, fuelled by developments in 
journa ls being taken over b)' profit -ba...;ed publication fi rms that also price and 
package journals out of the reach of individuals. The development of online 
versions of print journals has completely changed the use of many uni versity 
libraril's, where students now r.udy inhabit the slacks, but sit at computers and 
read their current journal artidc,:s online. For a fidd like ours, taxonomy, we 
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Fig. 1. Professors Grtgoirr L HemK'bert auJ Ridulrd P. t.:orfat tiK'ir worklx'nch at the linivenit<! 
CJtholique ..k l.om~o~in in ll~·crlee , lklgiuu1 in 1971. ·I he line d.-.Minp they .Ire Jiscu5)il1}t :.rc 
those of an amuno q•hic fu ngu$, d r011•!'11 by Professor Hcm~ll. 

need libraries not only fo r the l;~ st few years' work, but neeU to a..:cess hundreds 
of years of litcrJtur~ I hal cxisls only in hard copy in librJries. A small butlruly 
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important dent in this backlog of book and journallih:rature is now available 
to mycologists through a great ly appreciated source, Cyberliber, subtitled "an 
cle.:: troni..: library for mycology," at <www.cybertruffle.o rg.ukb::yberliber/index. 
htm >, whkh i~ in the process of making aU ba.:k vo lumes of Mycotaxon and 
many other journals and valuable referen.::e book~ a\·ailable online. 

'I bat nex t techn ological imlovation,the internet, b rought st ill more important 
changes and challenges. What is the future of online journals, or more precisely, 
online journals that deal with taxonomy? The current International Code of 
Botanical Nomenclature (ICBN) dot':' no t accept online or CD publication 
of nc:w names and combinations as valid. At least a few printed .:opies must 
be provided to libraries to meet it s requirements. 1b va lidate publ ication of a 
ma.ior taxonomic book on fungi available onl)• on CDs the \\.'Orkcrs at CAB! 
printed out a few copies fo r library deposit to drcumvent the JCBN restriction. 
Some new on line· only journal~ also resort to printing out a few copies and 
depo~iting them to meet th ose perhap~ archaic rules. A rece nt paper mak ing 
the ca..;e fur online publication of new biological name~ (Knapp & al. 200i) 
is worth consulting. Surely the next Internat ional Botanical Congress, where 
changes in the ICRN are approved, mu..; t act on this matter, and mu..;;t attempt 
to resolve the ongoing debate: on rc:gistr<J.tion of the names of new taxa and 
combinat ions. 

More to my point is: ca n journals li ke Myco taxon su rvive as print-only? 
Economics comes sharply into pia)'. 'these days many journals, parti cularly 
those printed abroad, ca n offer color illust ratio n~ at low or no cost. Mycotaxon 
cannot compete when it costs $475 to produce a color plate, which we have to 
pas..; on to the authors. Look instead ;l.l online-on!)• journals: they can provide 
authors an almost limitless number of beautiful color images at no cost. Some 
journals with bo th hard copy and online versions now print the hard copies 
with black and whitt halftones but allow the online versions to be in color. My 
belief is that the U\'ailability o f free color images in online journals will dictate 
the choice of journal submissions for future generations of taxonomists. Ou r 
journa l has a distinguished Editorial Advisory Board. V!Jc shall look to them 
to sec whether Mycotaxon can evolve fur ther and survive in this new world of 
publication. 

The first hundred volumes has been a grand voyage. Merd befmcoup, m o11 
clter (lmi, Grfgoird 
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Ab$tra.:l - 1\ ptcliminaf)' chccklisl of !he pol)'llOr\" n.y.:o1a of ''Yungas-: subtropical 
mounlllin for<!'. tsol nurth"'CS II.'.rn A~cntina. is I'!I'C'""III(.od. An intl'mive.scan.::ho( n'COrds 
in litcr.ILure ~>';u Jon1.•, and rolnlu~ l'x,kcalll~· from that Jlhyt~aphk pM•ince 
kept a! th(' n1.1in Al},'t:' llt inl'~n hcrhlria wcrl' .studied. A l<ltill o( ~50 .sp<...:ink!ns werc 
rc\'ised ~t nd Il l Spl'ICie..\wert.>Jctl'rrll int.-d . /'ludlimult~eYij:aflullndSkderon!lisSid!lt.- art' 

rccon:lcJ fOf the tint t inK" in South America; l:l SfK'Cics an' nc~<>· n'('Ords fOf ,\rgcntina 
:mJ 31 new 1'\!CQI'J~ for the WJtiOn. 'I he new .:ombi rn~t ion l)k/I(Jmitus J.a~•,.-anoilld is 
proposed. llK' conq1ktc chcdJist i.s :n-ailablc oo; 

htlp://www.mycot;~xon.;:om/r\..'WI II'(l':S/wl.-blisl$.h t n ll . 

Kc~· wonb fun1:u l diwr.s it)'. wood Jcar fungi. n<:ocror ic monta1_, for~t.s 

Introduction 

Yungas e<:osystem 

A system of tropical and subtropical duud montane forests is developed on 
the oriental slope along lhc Andes in Soulh Ameri ca. '!his sys tem, called 
Andean Yungas Forest:;; , is mainly deiined by ils occurrence on I he slopes in an 
alt itudinal range where the weather is characterized b)' a persi:;;Jent or seasonal 
fog and cloud cover ( Urown el a\. 2005). 

Andean Yungas Forests have their sou them limit in NW Argentina where 
they arc called Yungas and also known as "Selva Tucumano-Boli"iana" or 
"Selva Thcumano-Orancnse". Biogcographica lly, Argentinean Yungas arc in 
the Andean corridor and constituh.- pra..:tkally the southeast expression of 
the Amazonic Domain (Cabrera 1991). About SO% of Argentina's biodiversity 
can be found in this ecosystem (Brown d al. 200S). Tree tHwrsity is high and 
prdiminar)' cslimations include more !han 230 lrcc spedes wilh parlicular 
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dcmmls Qf I!Qiarctic (A lnus, Babcrili, /uglam, Smnbltt:US), Gm1dwani..: 
(J>Ql/QC(IrJms, Es..:alkmi(l, Weimmm11ia), Pantropical (Eugc11 i(l , Ocutea) and 
Neotropi..:al (Myn:ilmtlles) origins (Grau & Brown 2000, Brown el al. 2005). 

Argent inean Yungas arc ..:haractcrized by a high alt itud inal gradient 
characterized by di fferent environmental conditionssu.;h a:~: period.:; of drought, 
high temperatures, high humi dity lc"cls, frosts and snow in winter, a f<tct th<tt 
rcflecL" a partio:ular llorist ic composition. A'S. result o( the environm ental 
gradient, three main forest types can be distinguished (Brown ct al. 2005), 
namely: premontanc lowland forcsL.:; (40<1·700 m asl); lower montane forest'S. 
(700· 1500 m as!); and upper, temperate montane forests ( 1500-2500 mas!). 

Argent inean Yungas have been under strong anth ropogenic pressure fo r 
many decades (Grau & Brown 2000) . In the meantime, the biodiversity o( 

Argentinean Yungas is threatened by globa l climate ..:hangcs and human 
activity such a..:; agricultural frontier cxp:msion, intense Jogging, and oil and 
gas prospcct'ing (Crau & Brown 2000). These activities .::ausc a varial'ion in 
oc.::urrence and abundance of wood)• substmtcs, thus pos..:;iblr produci ng direct 
e!TecL.:; on the populations and communities of wood decomposers, a~ ha~ 
been shown in fore~ts of the Nort hern llemi!'phere (Sippola & Renvall 1999). 
Despih: the high endemic value of plants of Argen tinean Yungas (Zuloaga ct 
al. 1999), important ecological groups as wood· rotting fungi have not yet been 
surveyed 

Mycological knowledge state of Yungas 

·1he heterogeneity and diver.;ity o( woody l<O ubstrate~ of Argentinean Yungas 
forests suggest a rich wood·dc..:aying fungal d iversity and a complex community 
st ructure, with taxonomic novcltil'S, including taxa await ing to be described 
(Robledo ct al. 2003). In the case o( polypores, th.: study of their diversity in 
Argentina has been concentrated in: the subt ropical minforests and gall ery 
forests of E and NE in the so-called (Ar gentinean) Mesopo tamia and the capital 
city surrounding areas, BuC1lOS Aires (Popoff 2000 and rcfcrCJlCCS therein), 
the humid and subxerophytic Chaco forests o( nort h ccntr:ll Argentina and 
southern Jlaraguay (Popoff 2000), and the Norlmfagus. dominatcd fo rests of 
Southern Arg<.·ntina (Rajchenberg 2006). Sever.JI endemic and cosmopolit an 
taxa have been d<."Scribcd recently (rom the particular Polylepi.~ ( Ros(IC~(Ic:) 

forests. o( central Argentina reviewed in Robledo et al. (2006). But the research 
undertak.:n in N\V A~ent ina has been more sporadic. Spc.-gazzini ( 1919) made 
the Ji rsl studies and dc.>posited coUe"tions in LPS, and during the following 80 
years polyporc studit$ in this region have been rest ricted to field trips headed 
by the mycologists Rolf Singer and Jo rge E. Wright. 'I heir collections are kept 
mainly at HAFC, 1.11. and l.ll$. Several works published in I he lasl 25 years 
ha\'e dealt wi th specific polypore taxa and genera, o r wit h parlicular substrates 
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(Uazzalo & Wright 1982, Gott lieb ct al. 1998 , 2002; Rajchcnbcrg & Uianchinolli 
1991, Rajchcnbcrg 1982, 1985; Robledo ct a!. 2003, Ryvardcn ct a!. 1982,Silvcira 
& Wright 2005, Urcclay & Robledo 2004, Wrig,ht 1966, 1976) but, as yet, th ere is 
no compre hensive study on the polypon.os o f that arc<~. 

The aim of th is study was to establish a baseline of knowledge of polypore 
diversity in Argentinean Yungas, through the construction of an annot <~tcd 

checklist. 

Material and methods 

An in tensive search of funga l records in li terature was done. When possible we 
updated anJ/or .:orroborated the records (mainly those ofSpegazzi ni) through 
the st udy of original spedmcns. Also, we re,•iSl'd all collections dl·posited in 
the herbaria CORD, LPS, Lll, C I' ES, and ll;\ l:c. Type and rtfc= rence mah.•rials 
deposited in international herbaria were also che..:kcd. Herbarium acronyms 
arc from l-l olrngrc n et a l. { \990). Morphologi..:al features of ba.<;idio.:arps were 
observed. t\•licros.:opi.:: examinations and mea.o:;urcments were made from 
freehand scctiom mounted in 3-5% KOI I plus 1% phl oxine and in ,\•lclzer's 
reagent. 

Results 

We checked, .studied, and/or revised a total of 850 collections. Toge ther wit h 
the literature search we establi slH:d the presence of 1 II spl'cics. 11tc current 
annotated checklist for the polypore species from Ar~;;cntinean Yu ngas can be 
down loaded from http://""''w.mycota.'<on.com/ resources/weblists.html. 

Masuka & R)-varden ( 1999) have shown that the tropical genus 
M~gasporoporitt Ryvarden & ).f.. Wright docs not differ from the tempcr.l.tc 
l)idtomitw: D.A. Reid sufficiently enough to merit ~eparatc status. 'Jhcrefore, 
we propo~c here the following, new combination: 

Diclromitus /t (!.'(tlgo , oides (Speg.) Robledo & Rajchenb. com b. nov. 
M~"CCIIkink • MB I0615 

&l).: f>.n'ia ltc.~·,,~..,Qi,fn Speg .• An. Mus. :>:ac. Bueoos Aire.s 6: 170, 1899 (LPS~). 

• .'\1~mputopotUI lle.w~'OII<Jille~ (Speg.) I.E. \\'riglu & Rajd1enb., M)'I:Otaxon 16: 
176, 1982. 

A 37% (11 out o f Il l ) of the species const itute novelties in dist ribution. !he 
most interesting ones arc the new rc,ords for South America of Plrellinus 
laevigatrrs (Fr.) Hourdot & Galzin and Skeletowtis stellae (Pi hit) Jean Kelle r. 
' I hcse species arc well known in the North llcmispherc, \'iz., North America 
(G ilbertson & Ryvardcn 1987), Europe (Ryvarden & Gilbertson 1994) and Asia 
(Nlule1. & Ryvarden 2000, 2001 ). No difrercnces were observed wi th reference 
materials. 

Eig,ht rare spl'cic.s constitute new records for Argentina: t\maurodcrma 
macrosporum J,S, Furtado, Amylosporus campbcllii (Bcrk.) Ryva rden, 



8 ... Robl«<o & Rajchen~rg 

Fomitopsis mclicu: (Undcrw.) Gilb., Phcllinusjolmsonirm us (Murrill) Ryva rden, 
Pl•cllill llS slmfcri (Murrill) Ryvarden, Phylloporia capucina (Mont.) Ryvarden, 
Polyporus biskclctalis Corner ;'llld Skclctocutis nivca (Jungh.) j e;'ln Keller. All 
these tax,.. ,..rc knovm from other neotropi.:.al arc,..s of South Amcrka. 

Finally, 3 1 species arc new records for the region, and a Nom ina incerta of 
25 names published h)' Spcga1.1.ini that require re-evaluation was established 
Some combinations were not traced, rcprcscntati\'C materials were no t fo und at 
the herbaria and there is no mention regarding thei r pl acement. In o ther cases 
the herbarium materials could not be identified because they were sterile o r 
Uctcrioratc:d.. 
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Phylogenetic relationships and nomenclature of Bremiel/a 

sphaerosperma (Chromista, Peronosporales) 
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,\b~Wict-Molecular ph)1C'lgt:'ll<'tic ~na i)"SCS using D l-l and 07- 8 nri_'\U rDK1\ 
s~lk'nco: Wt01 ( lo;o:uly si\Q"" tl~<~t Br.-midla $JIIUI<'rv1J!C'Tmtl is enlbo:tkll"!.. \\'i th iu 
Plamwpom1 .Stnsu stricto. ThcrefO«, it is transfcrtttl to tht gtnus P/usmupam: lOr 
nomcndaturalrcasons, we propose !he nt'W name Pfa.cmopam conSJtmtim:.fCiti. Despi te 
iu dis tinct moq,hology. maximum J'arsimony and maximum likelihood ana l~-si.'s 

support a )htcr Jtr'OIIp n•btiunship to Pi<Umnpam ~l<t<tiiJ. the ~oond duwn>· miklc"' 

~JX.'C"in parasitic-uf Jmptuirm )1'1'· Hoth SJK"Ck~ wcrr inn.~tigatl-d and docunwlllfd with 
sc.anningclcctruumicn&op)'. 

Kcr words phylogcn~·. taxonomy. large ~ubunit ribowmaiDNt\ 

Introduction 

Tho.: genus Bremiel/a was described by Wilson (1914) fo r the North American 
Pcroi/OS/H.Im mcgtiS/Jtmnu Bcrl. I=Pirwnopam mcgt&S/Jerma], a parasite of Viola 
mjillt!$(/llii Greene (=Viola bico/or Pursh} (Violaame). 'I he char::h:ters delimit ing 
Bremiel/a from lliMmOptlm were co.,sidcrcd to be dichotomous (vs. monopodia] 
in Plasmopara) br:mching of the sporangiophore and pronounced terminal 
swel lings of the sporangiophore tips (\Vil$0n \914, ConstantinC$CU 1979, 199 1). 
Fora long time. Rremiella was considered to be monotypic, until Constan ti nesc u 
(1979) tr.msferrcd Pltt~mopara baudysii, a parasite of Berula erecra (l lud..-;.) 
Coville (Apitln.•ae), to Bremidlc1. Subsequently, Tao & Quin (1982) placed three 
additional species parasitizing asteraceous hosts into 8mniellt1 (B. artemish1e· 
mn11me (L Ling & M.C. Tai) J. F. Tao on Artemisir1 mmua L. , 8. t:hrysrmrllemi· 
cQrQtwrii(Sawada) J.l~ Tao on Cllrysall tllemum c.on.mariwn L.,andB. multiform is 
J.f-: Tao & Y. Qin on Cllry.>lmtlt.:mum wrmmrium 1 .. , Cro$$O.<tepl1iwn arremi!:ioide.c 
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Less. and J\rtunisir1 (11/lllm); however, afler thorough morphologkal studies the 
spedes par.lsitizing AstemiA!ae were excluded from Bremiella and transferred 
to the ge nus Pamperouospom by Constantinescu (1989). '13o & Quin ( 1985) 
des.::ribcd Bremiellrr Oellllt1ll1es ).E Tao & Y. Qin from Oe/l(mflte (Apiaceae), 
which, however, according to Constantinescu ( 1991) is morphologica lly 
indistinguishable from llremiella baudysii (Skali.::kf) Constant. & Negrean. At 
last, Con slantin~cu (199 1) described a new spcdcs. llr.:miella."plmerosperma, 
from lmpatie11s (Balsmllillaceae) in eastern Russia and northeastern N·Americ.l. 
Bremiella sp/l(lero.~pemw was shown to be morph ologically and ecologically 
clearly dist inct from Plasmopora obdu~cm, a common, widely distributed 
parasite of several spcdes of lmpaticus in the Northern Hemisplwre. l\·lost of its 
morphological features favoured the inclusion in the genus 8remidli1. However, 
already Constantinescu (1991) noted that8remie/h1 splwerosJ,erma shows some 
diffe rences to R. lnt!gtuperma and R baudysii and that, after addition of B. 
splwerospermrl, the genus llremiella became rather heterogeneous. 

In recent malecular phylogenetic analyses of representative sam ples of 
downy mildews (includingllmniella megMpermaand ll.lwudysil1. using partial 
sequen ces of the large ~ubunit of the nuclear ribosomal DNA (nrLSU riJNA), 
the speck~ of Bremiel/aturned out to be polyphyletic but all embedded \.,.jthin 
the genus Plt~smopara (Riethmiille r ct al. 2002, GOker et al. 2003, Voglma}'r 
~~ al. 2001). Polyphyly of 8remii!llu within J>/asmoJmm was also corrobor.lted 
in a recent multig~tne analysis (GOker ct al. 2007). In addition, morphological 
investi ~r-~t ion s of 8. megrtSJJemla, the generic type, and 8. lmudysii showed 
thai spora ngiophore morphology may be rather interpreted as monopodia! 
than st rictly dichotomou..._ ' lhercforc, there was little rca.~on to maintain the 
genus l_lremiella, which was consequently sunk into synon}•my of Pln.mmpnw 
(Rieth miiller et al. 2002). As both IJ. meg(uperma and IJ. lumdysii had 
prcviou:<:ly been combined into Plt1smopt1m, no formal nomenclat ural changes 
were necessary. llowever, a~ a con~equcnce of synonymizing the type species of 
Bremiel/a with Plasmopam, the third accepted specks, Bremiella splmaosperma, 
bt•camc an orphaned spe.:ies with unclear gl'neric attribution. Lack of recently 
..:oUe..: tcd material suitable fo r DNA investigati011S predudcd statements on 
phylogenetic rclati on~h i ps of B. Jplmem.~perma, and nomcndaturol transfe r 
was con~equcntly dcla)•ed. 

During a ..:ollecting trip to the eastern USA in spring 2003, two fresh 
coU<:ctions of B. splmerosperma were made by the first author. ' I his offered I he 
opportunity to investigate B. splmero.~perma in detail and to clarify its gencri..: 
attribution. A~ a result, both molecular and SEM dat:a were ..:ollected, which arc 
presented in the ..:u rre nt publi..:ation. 



Materials and methods 
Specimens examinfit- n,.,.,.;,./1,, splmf'roJp...-m": US/\. Vi rginia. W)1ht' Co.. ~ of 
\\'!•thc\i lk:. lcfli:rwn 1\'atl . l~t . Stone~· Fork CamJijtrourld, moht mixed deciduous 
fore~t. on lmt~«lif'm tut,..,,;~ M«rb .. 26 May 2003, Hermann VOjtlma~·r H.V.-11Al6 
(WU). · South Curolin;1, Oc~ Co .. Mountain Rest, at the SC: 211 n('ar the b<W\It•r to 
GC'Qrgia, damJI ditch in mixed dl-ciduoos fore)! , un hn/"'';,.us ai/~CIIsis, 19 May 2003. 
1-l rmnaun Voghuayr U. V.-1'1\·1 ( WU). 

Plt~,;mopum ub•/u,.,..,.: USA, TcmJC$SCt, Knox Co .. KnOX\'ilk, 1l1ird Crt't'k P;ark. 

on lmpat~•u caf"'ll.<i~. S ,\pril '2000, Iiermann VoglnJa!'T II .V.-S.4.P.O. I (WU). · 
KnOX\'ille, Woodlot of Agricultur.ll Sciences of the UniWr$ity of T<"nne.sS<'C (UTK), on 
f~r~pt~tiom.l mpt•L<is, 5 t\pril 2000, I lcrma nn Voglmayr II.V.-5.4.P.0.2 (WU). • Au$lria , 

O bcr\>) lerre ich, l)istr. <irie)kird~en , Coru m. N3ttcrnbach, lwamp foro:S l SW Hail>a.::h , 
on lrnpati£11.1 ,,oJ; tmrg.m: l_ 24 Ma)' 1999. 1 lt'Tmann \'oglmayr P-11.\'.207 (WU). · Di.~ tr. 

Sch:irdinjt. Co rnrn . f.:OIJfinjt, moi~t r,l\•i r~ fo rest ESb G rub, o n /mpaltf'/1$ 11<1lt ltiii}'!.UI!, 

25 t\pril 2000. Ht'rmann \'oglmayr f'· H.V.307 (\\'V). ·Germany, Badcn-\\'iirncmbcrg, 
l)ist r. (:QpjJlng..'n, Comnr. (; ruibing~n. o n /mpatitt11111oli ftiiiJ.:t!«, 6 M:ar 2005, Marco 
1'hinu (HO H). • China, Yumun, Kunminp, Yunnan Agtkllllu ro~l Uniwr$ity, on 
/m~lfktt...< I!(I Lcnmitu• L. 10 September Z004, Marco lhincs (11011). 

Microscopy 
For lighl micmscopic-JI (LM) studies sl id~.-s were prepared in anhrdmus lactic add and/ 
or water. For scanning electron microscopy (SEM) the sample.s were dried O\'er silica gel 
for 2'1h, mtJuntcd on aluminium stubs. ~puttered with an alloy of solJ and palladi um 
(80:20), and examined using a M:iss DSM9,10 microscope at 5 kV at 8 mm distance to 
lhcobjt:ct. 

DNA-extraction, PCR and sequencing 

The: DNA extrnction, PCR. cyde scquend ng and sequencing of the nuclear lotrge subunit 
(nrLSU) D 1-3 and D7-8 regions ;m: described in GUkc:rd al. (2003). Gc:nUank a~;c,;~~ion 

numbers for the scquc:nc:c:s obtained arc listed in Table: I. 

Data analysis 

For the phylogenetic analyses. the: sequences of Plasmopilra obduuns and 8r.omidla 
:•plwttroS/IermrJ obtained in the present stu<lr were ad(kd lo a rcprescntalh·e taxon 
sample: of l'c:rcm()Spomuac:. For this, the Dl - 3.7-8 nrLSU rONA sequence <~ lignment 

ufGclkc:r c:l :1!. (:!01.13) dc:po:;ite(l at Trc:c:ba:;c (www.trc:eha.sc:.nrg: Ml589. nx) wa~ 11~<1 

as basis (Table 1). Due to the lack of large indds, it '"as C11.sily possible to manually 
align the sequence~ of t he pn:scnl S!. ll(ly to the SC(juc:nce alignment . 2 177 char-.J.cters of 
the resulting partial nrLSU alignment ,,•ere included in the subsequent phylogenetic 
analyses. Plrylofllltlwru ll r.!ctlt! and P. lilcllii were sclc:.::ic:d a~ outgruup species. 

Maximum parsimony(MP) analysis of the sequence d ata was performed ''' ith I' A UP• 
(versiun 1\.0 biO: Swnfforcl 2002), using 1000 replk :ttcs ofhcuri~lic sc:u·ch with r~tndom 

addition of sequences and subsequent 'I'BR branch swapping (MULTREE.S option in 
effed, :o:.teepcst descent opt ion not in cffc:.::t). ,\ II mulecularchar.c.:: te rs were unordereJ 
and gi\·en equal weight; g;~ps were treated as missing data. IJootstrap analysis with 1000 
rcplic-.des was performed in the same: way. hut u~ing 10 wu nds of .-... ndum SC:t]ucnce 
addition and subsequent brMeh swapping during each bootstrap replicate. 
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For maximum likdih(Jod (MI.) anal}·ses, fi1'St the appropriate model of sequence 
substitution was ~k..:tc.:d using Moddtii!SI 3.6 (Posad<~ & Cr .. nd<~ll 1998); the.: modd 
selected by the Akaike Information Criterion (A IC) was then implemented in the 
furtherana lyses( l'osada & l~1 1ck ley 200•1). Maxi mum likelihood analysis \\N.&.s ~rformcd 

with the fast likelihood soitwarc PhyM I. 2."1.4 (Gui ndon & C.as.::ucl 2003), sta rting with 
a BioNJ tree (Gascucll991). Using the same progr4m, a maximum likd ihood bootstrap 
analp•is was performed with 500 bootstrap replicates. 

Table I. Taxa and Genllank accession numbers of sequences used for phylogenetic 
rc:construction; lho:;c: wi th collection numhc.: rs gi\'cn in hr ... ckd!l and m:1rkcd with 
an asterisk(') were obtained during the present study, the others were ta ken (rom 
Glikcrct al. (2003). 

Taxon (,ollcctionnumhcr) 

/Ja..<MIU1f'hom r11/t~f'<l"' R<YIA' & CQI'nu 

Bu·miu ku:tr<mr Rtgd 

/ho:midkl splcn.:rtl1J~Cfmll Com l anl. (I I . \~- Pi\4) 

/Jm11idl11 splwrrmpm11a {II. V.- PA 16) 

Hyttlo<,xrotiO>I>m'll bmssicttr (Giium.) GOktr rt al . 

llyu~mnnspom •:mp!Jiltu: (GAun1.) C'~l:t>r I! I at. 
/lyafop.:rollo.<por111rmariae ({ ;iiurn.) C.omtant . 

Hyttlopr romJ.<t)(}J'a rmra..<itica (l~rs.) O.m$t:r.rll. 

Ptm•J~rull0/''11f' kplu>l'""'"' (d<' Barr) Constant. 
Pcnmospom othtivalil S~-d. 
Prm•tospnra .Jpitaln Giium. 

l'r"ll~$/l()lillxmi· l'<llrit::,Qum. 

Pnm~>f'<JIII••ttluth ... ,u de Barr 

PrllltiO._<pOfa ;kntnda.: R:tbcnh. 

PtroiiQsporn nanit~ Corda 

PcrotiO$/>CnU trifo/ii n:J~t~lisSyU. 

PauttOS/1()1'/tlrivia/is C :ium. 

Phy10pi11/II)M nr«a.: (I~ C. C<liC!nun) PC! thr br. 
l'llyWJ•lttlll!fu liulli/ {C.C. Chen r>: WJI. Ku cl all Vogln~.ay r 

1!131. 

P/a$tnoptlm bmuly.<ii Skalkl:~\ 

l'lasnttJfiiiW tiel/sa (Ruhcnh.) ~ Sc:hrOl 

Plm:•IWII/Im mrsu>/'C1m~> (Bcrl.) Berl. 
Plasmopam 11iv.:a {Unger) /. Schriil. 
I'IM11Wf111rllflhlfrm.•m(l.S..hrilt .)J.Sc:hrUt. 

Jl/a~m<Jf"l rtl ubtf11C<'IIi ( 1'-H. V.207) 

PllmnUf)(IW pimJrim~lt~.~: Tre\'is. &: 0. $;)vul. 

PWsmopt~m pMilkt (dl' ~ry) J. Schrot. 

l'lrumopam 11iticoh! (lk!rk. & M.A. Curl i~) B.-rt. & De ' limi 
f>IM,n<nYfiiiiJ?ISmuru (Unger) Constant. Nat. 
~1u/operrmmpma lmmuli (Miruhe & Talroh.) C..W. Wilson 
/'10'11tfUf'!IUIIQSl10fol /l(l(ca.: (Lib.)E.S.Salmoo&\\'lln: 

c:cnnank acce5Sion numben; 

01 - IH m-nR 
AYOJ55 1J AY27J990 
AY03S507 AY27398<1 

l!fl%868' Hft9687 1' 

El!l%867 ' m:t9687o· 

AY03S503 AY27397-I 
AY27 1()9::1 AY273972 

AY27 1997 AY27J'T!O 

AY27 1996 AY273969 

AY03551S AY273989 

AY0354l:J2 AY27394~ 

AY27 1990 AY2739S3 
AYOJS•I7S AY27)952 

AY0354~3 AY273960 

AY272000 AY273976 

AY0354i6 A' '273951 

AY27 1988 AY2739..S 

AYOJSol7 1 AY2739SO 
,\\'035530 i\Y273992. 

AY0355.l l AY27.l99.l 

AYOJ55 17 AY27J985 

AYOJS$25 AY2739SJ 

i\Y03SSI6 AY273<J81 
AYI I%04 A\'273982. 

A\'035512 AY27J980 

EF1961:169' EFI%872' 

AY03SS I9 A\'2739&1 

AY03552 1 fi.Y273979 
,\Y035524 A\'27.l97fl 
AY\ 19605 AY2739S6 

AYOJ5496 AY27396S 
AY03S•I97 AY273966 



Puuc/optltoflospofa humuli 

Ps#wdoperooospon! IJrticatt 

Phytophthoroarecatt 

Ptlytophthotafitchil 
-10cilanges 

Figun- I. Most l"'r5imoniom tn•c f("n•all.'tl in a hcuri5tk warch (1000 rt-plicatcs with raOOom 
.vJditionofsajuciK'-~. TIJR branch ~~>·apJ>ing) of the J>I - 3,7- H nrUiU ri)NA :-M.'IlM!IKcali~mMmt: 

numbcn abo-n:· bran.:hcs/fint number repr('S("nt MP boot5tnp values abon~ 60% (1000 rcplia tcs, 
with 10 rounds of random scquei)C(' addition and .su~«juent brnnch SW!!pfling during each 
boot5lfliJ' R'plic•te): bclo"· branchn /wcond number ML boot5tr<1Jl \'alues 300\l' 70'!6 (500 
rcpliates using PhyMI. with GTR1l1 G as substitution model). 
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Results 

Molecular phylogeny 

' I he re:o:ull of the ;\·IP analysi:o: is shown in f ig. I. Of the 21 i7 characters, 333 

were parsimon)'·informative, and one MP tree of score 1209 was obtained. fo r 
the M_L analysis, the genera l tinu:·rcvcrsibh.• model was selected, additionally 
assuming a proportion of invariant :o:itcs with gamrn::.-distributcd substitution 
mtcs of the remaining sites (GTR+I+G; sec Swofford ct ::.1. 1996). J\o1l. analysis 
revealed a tree largely compatible with the MP analysis except for u slightly 
different position of Pla.mmpnm de11sa and Ha,(idioplwm tmro.(pom (tree not 
shown). lndusion of Bremiella .(plwerospemw within Plmmwpam sensu stricto 
is highly supported in both M_L and MP bootstrap an3l)·S~s (l~ ig. I); sister group 
relationsh ip of !Jremielltt SJIIuwro:>.perma and l'ltlsmop(jm oiJducens is high ly 
supported. 

LM 

Light microscopical invcstigutions fully confirmed the rt.'Sults of the detailed 
inveslibrations of Co nstantinescu ( 199 1). ' I hcreforc, there is no need to repeat 
l.M descriptions and illustrations here. 

SEM 

Sporangiophores of Plt1smopam oiJdlli:en.~ arc collapsed on hcrbarized m:uerial 
(fig. 2A). Also the ultimate bnmchlcts arc usually collapsed, reveal ing an 
annulu5 at the sl ightly broadened tip (Fig. 2U). Sporangia show a dense 
ornamentation. \,•hich consi:\ts of irregularly shaped protuberance:;. These 
fonn an almost contiguous plate arounU the peUi..:d, with about 2.5-3.5 !Jill 
diam. (Fig. 2C). A papilla is mostly visible in SEM, although it is sometimes 
not easily detected. 

The swelling of the annulate tips oftht' ultimate br.m.:hlets is very conspicuous 
in Urcmiella splwu!lsperma (Fig. 2F). '!he :\por3ngiophores arc hard!)' collapsed 
(fig. 2E); especiall)' the ultimate branchlcts have retained their round shape 
(Hg. 21:). '!his is due to the remar)...~bly thick wall oft he sporangiophore in this 
species, which has already been noted by Constantinescu (1991). Sporangia 
arc densely CO\'crcd with irregularly shaped protubcmn.:cs, whkh form a 
contiguous plate around the pedict·l, about 3-1 ~.un diam. (fig. 2G). A papill a is 
not or only hardly visible in SEM (Fig. 211 ). 

Discussion 

'l"ht" results of the phylogenetic analrscs dearly demonstrate that Brt:miella 
.~plraerosperma belongs to the genus Plasmopara (Fig. 1). In additi on. there 
is some evidence that IJremicllt1 SJJiwcro~·Ju!rma mar be closely related to 
Pltmnuptlm obducc11S, tkspilc the pronounced differences in sporangiophore 
morphology and ultmstru .:turc; however, the taxon sampling for Pla~mopnm 
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in the D I-3,7-8 nrLSU dataset is too small to m"akc "any dclinite st"atcments. 
After addition of the Bremid /a spluu:rQSpcmw sequences to the DI - 2 LSU 
rO NA alignment o f Voglmayr ct al. (2001), s ister group re lat ionship did not 
receive significant support in subsequent MP and ML bootstrap analyses (data 
not shown). However, th is may be due to the fewer .:harncters 3vai lable in the 
D l - 2 alignment, and this reduced dataset is o ft en unsu itable for evaluation of 
ph)'logenetic relationships within Plasmopura (Voglma)'r et al. 2001). 

Brr!miell(l .~J,Iwerm;perma again illustrates that sporangiophore morphology 
is not alwa)'s indicat ive of phylogenetic relationships, and sporangiophore 
morpholog)' may h;we been overestimated in previou.-. clas.-.ifications 
(Riethmi.i.llert'l al. 2002, Voglmayr et al. 2004,1llines et al. 2006). Especially the 
subdivision into gener.s wit h d ichotomous versus monopodia! sporangiophore 
morphology does not pass detailed analyses, as both characters can intergrade, 
and unequi\•ocal a tt r ibut ion is often dependent on subjective appraisal of 
the observer rnther than on sound differences. ' [his is ab:o true for Rremiella 
splwerosperma and. although at fin>t sight the branching is apparently 
dichotomous, it can be interpreted as monopodia! as well, if the term 
monopodia! i:' no t restricted to branching at more or lc::s right angk•:'. 

Besides the branch ing of the sporangiophore, the main characteristic of 
Bremiella \Yas thought to be the b roadcning o f the tipsofthe ultimate b ranch le ts. 
llowl'vl.'r, this fl'alure is not restricted to the downy m ildews prl'v iously 
classified in Bremid/a, but is found in almost any species of the downy mi ldews 
with p)•riform, globo~e or ellipsoid haustoria (DNIPH). 'I h is has been revealed 
through SEM invest igat ions of the genera o f t he Perouospomceae ('Jhines 2006). 
' I he distal broadening of t he ultimate branch lets is mostly caused by an annulus 
at the sporangiophore tip. which o ften has a significan tly larger diamete r 
than the trunk of the ullimate br.snch let. 'J his charac teristic is depicted fo r 
Phtsmopttm 11iwa and Plamwt-·er/UI pygmaf!a by Constantinescu et al. (2005). 
l ienee, molecular genetic sim ilarity with P/asmoptl ra species and the lack of 
gl'nus spccilic morphological features favours the rd ... -gation of Bremid/a into 
sy nonymy with PlllsmoJWm. 

Taxonomy 

Transfer of Bremiella splwerosperma into PIMmOJ'fml nl'cessitatcs the 
proposa l of a no men novum, as the ep ithet is al read)' occupied by Plasrnopar.1 
spl/(jcrospcrmtl (Savulescu 1941). thl' basionym of Prutolm•mia sphllero~]JUma 
(Savul.) Voglmayr et al. (Voglmayr ct al. 2001). 

Plasmopara COIJStautillesCiti Voglrnayr & " t h in~!'. nom. nnv. 
Mn;oll~:o"a: MIJSIOSlS 
Rcpl3ctd synonym: Br.-mrdlu $plta<r<J;JKmw Cons1an1., My,ologia 8): •173, t?9 t !non 

l'ttmMJHlm spluU!~J>t:Ttnll Sii\'ul .. l! ullt:l in J<! Ia St:.::lion S.:iomliliquo: Jo: li\C".tdlfmio: 
Roumaine2•1:65-«.. l9-1l l 



El)•mology: nam!!d after O vidiu Const·antincscu to honour his important 
contribution~ to downy mildew ~)'Stcmatic~ and taxonomy. 
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Five lichens new to Turkey 
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,\ bstr:u.:t l:in: ~ IK.'Cit!) <lr liclu:ni~ .• .J fun jti - Arllttmill t!itfymtl., AriiH1f1Yrrmia 
.:ill.-rmpr·., juo.<a, ,\rllropyft.ui" .calici:c, /.«.anin eyrttlliua and Opt:gmplultliw:t'Nitm - are: 
ne:w to Turkey. '!he IJtter two :~re also new to Asia. 1:0.. each. 3 short tksaiption is 
Jl f C$l'I11Cd. 

Kt')"''o rd.s- ..Urom)'('C'Iri, biodi\'t"rsity, Bursa, Zonguldak 

Large paris of the lichen flora of Turkey arc sli ll unknown. In recent years, 
howewr, there has been a substantial increase in I he number of lichenological 
papers refer ring lo Turkey (Asian 2000, Asian ct a!. 2002a,b, John 1996, John & 
Breuss 2001, John el al. 2000, YazlCt & Asian 2002, 2003, 2005, 2006a, Yaz~o:t et 
a!. 2001, 2005). '!he presen l paper i::; a fu rl her ..:ontribut ion lo th i::;. In previou::; 
studies, Yntct reported 78 species from Karacabey county in Bur~a (YaztCI 1999) 
and 29 different spec ies from Zonguldak (Yaz1c1 & t\slan 2006b, ~obanoglu 
2005, Versc.:ghy 1982, Szatala 1960, John 1992). 

The present report is based on collections from the two different provinces 
Bursa ami Zonguldak betwt:l'n 04 and 29 August 2005. A stereo microscope. 
a li~ht-m.inoscopt' and tlu.• usual spot tt"Sts Wl'rC used to identify the samples 
with referena to Purvis ct al. ( 1992) and Wirth (1 995). Vouchers are stored 
in the herbarium of the Biology Department, Faculty of Sciences and Arts, 
Gircsun University. 

Results 

Art/w,iu ditlyme~ KOrb. 

TitaUus erustose, to 6.5-7.0 mm diam, inconspicuous, immersed, mostly 
effuse, wide-spreading o r sometimes in tiny patdH.'S, pale, fawn to pinkish o r 
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olive-grey evanesccmt. Apot heda 0.08-0.30 x 0.06-0.30 mm long, rounded to 
li near, fle~k-likc, rl<~t, purple to bla.;;k.ish, not pruinose; epithecium red- brown, 
sometimes indis tin.;;t; hymenium 30- 15 IJI11 tall, .;;olourless; hypothecium 10-
35 1-1m taU, red- brown; the red- brown pigmented, K +grey or o livaccous, but 
cpithe.;;ium, hymcnium and sometimes hypothecium contain an o range- red, K 
+purple-violet pigrnenl. Paraphysoids rather scanty, somet imes brown- walled 
a few with apical c-.aps. Ascosporcs 13- 15 x 1-7 1Jm. 1-scptate, o \'O id, colourless 
but later brown and warted. Pycnidia rare, immersed, K + olive-gre)': conidia 
bacilliform. 

Arllwuia didyma is a suboceanic, cool- temperate species, growing u.-.ually on 
smooth bark of deciduous trees and shrubs in humid area..<;:, especially Coryl11s, 
mainly in woodlands; common in unpolluted areas. 

Known throughout Europe (British Isles, Czech Repub lic, Gcnnany, 
Dcmnark, Sweden, lrdand, Italy, Fr.ancc, Romania, Norway, Poland the 
Netherlands, Lithuania, Estonia, Slovenia), eastern North America, New 
Zealand and Asia (e.g. lh<~iland, japan). In the Mediterranean, it has been 
recorded from Calabria and Puglia, in southern Ita!)'· New to TurkC)'· 

ZonguldPk: £rt1]i 'ounty; on l'll."\'iou.sJr buill Er<"gli road , IIJksu district, r<)a(lsidt' on 
Ulmttssp .. 100m .. <11•2)' 20" N, ) ]••10' )5" E. 16 ;\uj!.US12005, Y~zici Jl8J. 

About sune.y area- 'lhis area has a typical oceanic climate and lies 500 m 
from the Hlack Sea and \Om from a :\!ream. Drought:\ arc nol seen in dimale 
type. Rain}' days occur in every season and the mosl rainy da)'$ in autumn and 
winter. Rainfall average is 1234.96 mm per )'Car, with Jhe highest prccipil ation 
occ ur in December (148.65 mm) and January (11\.72 mm). The lowest relative 
hum idil)' is 70% and the average rclalivc humidil)' is 75 %. 

Rema rks-Artlmuia didyma is sim ilar to A. spadicea and A vi11osa. A red­
brown or sometimes indistin ct epit hcdum helps to differentiate A. didyma 
from the other species, which always have an indistinct cpithedum. Apotheda\ 
sections have K T purplish pigments in A .~JI(ldiccu and 1\. l' iuosa, bul those 
in A. didym(l have sometimes K T purple-violc:t pigment. A. didym<l and A 
vinosa have brown ascospores when old, but thos~· in A. swuiil:ea are colourless. 
Apothecia in i\, viiiOS<I and A. spadi~·~(l arc rounded and convex while those in 
A. didymtt arc flat, fleck- like, or shortly linear. ' \he thallus in A. didym(l is pale 
brown in ;:onJrast to the orange tinge or stain in A. viiiOS(I . 

Arthopyrcnia cincrcopwinosa (Schaer.) A. Massa!. 

' I hallus non- Jichcnized. to 1.7cm diam., inconspicuous or slightly bleach ing 
the bark, gray- wh ite towards I hall inc cx.:iplc gra)'· l\'hitc, mostly light brow n in 
the ccn lcr of the I hall us, shining. l'eritheda 0.10- 050 x 0.1 5-0.10 mm,drcular 
or ellipsoid, often ;:overed by a thin layer o f bark cells giving a whitish pruinosc 
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appe3r3n.:e. Pseudop3raphyscs 1- 1.5 J.lm wide, distinct, persistent, slender. Asci 
50-75 x 10-20 J.lm . C)'lindrical-davate. 1\:.:co:.:pores 14-24 x 6-9 JJ.m, usually 
colorks..;, clavate, with rounded apices, 1-septatl', constricted at the septum 
and each cell biguttulatc; pcrisporc distin..:t. Pycnidia 60- 100 !Jm diam., with 
either macro· or microconidia. Macroconidia 8- 11 x 1.8-2.3 !J.ID, bacilliform; 
microconidia 1.5- 6 x I !Jill, bacilli form. Photobiont Trcmi~Jwlllia. 

' I his lcmpcr.lle species grows on smooth bark. in dearing of long-established 
\~oodland.'i ncar riven; especially on young twig..; o f Frtu:iuu~·. 

Known throughout Europe (e.g. British lslt.-s, Ireland, Norway, Germany, 
Austria, Romania, f-inland, Estonia, Espain, Slovenia), Asia, Australia and 
North America. Nt:w to Turkey. 

Bursa: Kara.:abty .:ounty; &~'llmdert \'illagt'. on OOst of young fnu·imu .-.w .. l.iur, IS Ill , 
40022' 45~ N, 28•2-t ' 1 5~ T;., 29 t.ugust 2005. Ya1.ici 1286. 

About survey area-The site is fl :n and :~griroltural. 700 m from the Mannara Sea, 
shaded, oc.;::asionaly exposed to strong winds, and with some dedduous trees 
present. "!he conlinental and cool i\kditcrranean dimate is mild and cool in 
sum mer. Rain fall averages 668 mm per year, the highe~t precipitation occuring 
in January (91 mm) and Dc..-:embcr (118 mm), and the lowest in July (16 mm) 
and August (18mm}. Normall y the highest annual temperature occurs in July, 
23.6 OC, the lowe:ot in January (4.9 o~q. l lumidity i~ high, averaging 73%. 

Rem::. rks-A .. cinereopmitro~a is d ose to A. ,malepta, wh ich d iffers by 
producing thread- like and ± straigh t conidi::., in some\\•hat :omallcr ascomata 
and ascospores, and b3cilliform coni dia. "I he median constriction characterizing 
mature ascospores of A. cinereopruiiiOS(I arc absent in A. mwlepltl. In addition 
A. ciuereopruinosa possesses peritheda o ften coYered by a thin layer o f bark 
cells giving a whitish prui nosc appearance. 

Arthopyrcnia salicis r\ . Ma~al. 

Thallus often in onspicuous, sometimes to 15-20 mm Uiam, pale light-brown, 
sometimes pinkish when fresh, rnrcly dark brown. Perithc.cia numereous, 0. 10-
0.25 x 0.10- 0.20 mm, to 0.3 deep, d r..:ular or elipsoid, often with depressed 
ostiole, mostly .:rowdcd OYer the thallus; involucrcll um remaining brown in 
K. Pscudoparaphyscs absent; pcriphysoid"' 6- IS x 1- l.S !Jm, obpyri(orm. 
Ascosporcs (11-) 13- 17(-20) x 1-5 JJ m, 1-seplate, con~trictcd at the septum, 
each cell biguuulate,t hc lower cell often with a median constriction. the apices 
rather blunt; pcrispore indistinct. Pycnidia c. 60 .. m diam.; .;::onidia 3-3.5 x 
I J.lffi, ±bacill iform. 

Art/lf)pyreuia :oaliGiJ is a temperate :oped~ that coloni1.cs the smooth bark of 
deciduous tree~ and shrubs, Carpinm and Corylus. It is most frequent in upland 
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Knvwn throughout Europe (e.g. British Isles, Italy, Ireland, Norway, the 
Nclherlands, Denma rk, Germany, Slovenia), Asia (e.g. New Gu inea) and North 
America. New to Turkey. 

Bursa: Karacabcy county: Bayramderc vi1Ligc. on roung F.a.~inm ••.xu/Um. ISm, -100'22' 
4S~ N, 28• 24' I S~ E. 291\ ugu\ l 2005. Yazid 1287. 

About survey area-'lhis species was found on the same habitat together with 
Artlwpyreuill ciuereopmiiiM(I at the same stat ion. So two spc.:ics can ..:olonizc 
on the same habitat and arc exposed the ~ame climate. 

Remarks-Artl10pynmh1 sa/ids resembles Nm:trocymbe prmctiformis. lndis ti ct 
perispores, bacilliform conidia, smaller asci and ascospores, and larger ascomala 
help differentiate A. sn/icis from N. pwrctiformis. ln addition, Naetrocymbe 
pwu:tiformi$ possesses pscudoparaphyscs, but lacks the pcriphysoids that arc 
prcscntinA.mlicis. 

Lccania cyrtcllina (Nyl.) Sandst. 

' lhallus .::rustosc, to 5- 8 mm in diam, inconspicuous or conti nuous, partly 
effuse, rat her smooth, very thin, pale green to dull greenish grey. Apotheda 
pale- pink to browni:;;h or somet imes piebald. do:;;cly adprcs.-.cd, ± sessile, to 
0. 10- 0.25 diam, often crowded mostly ove r center of the thallus; generall y discs 
fl at, margin persistent, light pink- white, partly im;gular, hymcnium 25- 35 1-1m 
tall. Ascospori:s 7-12( -14.) X 2-4 J.Ull. Microconidia ( I I-) 11- 16( -17) x 0.5 !J.nl, 

curved; microconidia 10- 15(- 18) x 1.5(-2) J.l lll, 0- to ! -septate, cun•cd, 
Crl'SCCnt- Silapcd. 

·1 his hoi arctic lichen grows on the base-rich bark of isolated trees, such as 
Populus , juglmrs, Fraxinrts, Smnbucm:. 

Known throughout Europe (e.g. England, Scotland, Belgium, northern 
France, Germany, Norway, Austria, Lu.wmbourg). Macaronesia, Africa and 
North America. New to Asia. 

Zonguldak: Denek counly: Kar.~c..Oren, on Qm:,·cui $p., SOO m, -1 1• 11:1' to• N. ~ ~ - S7' 
40~ E. O.l i\ugu .~l l005 , Ya7Jri t291. 

About sun·ey area- 'lhis area has Quer..:us trees and has a ()'pica! o.:eani..: 
cl imate. h is not near to the Bla.:k Sea. Winds arc very strong, the site is shaded, 
and the slopes arc very steep. Rainfall averages is 1231.96 mm per year and 
oc.:urs in e\'C')' season. ! tumidity is high (75 %). 

Remarks-Lc:ctmia t:yrtt:lliua is close to L. cyrtdlt•. which is mostly asso.:iuted 
with X<m llwrio11 and whio.:h has broader ast.:osporcs and longer mi croconidia. 

Opcgrapl.a nivcoatra (Horrcr) j.R. l.au ndo n 

' lhallus thin, supcdidal, sometimes minutely rimose or smooth , t:ffusc, 
occasionally inconspicuous, upper surface smooth, light white or dull grey, 
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sometimes oli \·e- brown mostly tOW:lrds the thalline cx.: iple. Apotheda (0. 15-) 
0.20-0.85(-1) x 0.10-0.20 mm, small, ~cssilc. :;cattcrcd or contiguous, simple, 
curYcd-~inuate or ± stellate, occasionally branched; disc ~t fi rst~ slit, bccomin~ 
partially ~xposcd with age; c:<ciple somewhat uneven, K ± o l iv·.~ceous in sect ion, 
cpithecium brown; hymenium 45-65 j.tlll tall, I + red. Ascospores25-30 x 2- 1 !Jill, 
1- 7 septal~,± acicular. Conidia sho rt and curved.1- 7(- 8) x 1- 1.5 !Jill aml7- 8 
x 0.7!Jm. ' lhallus Pd- , K- , KC-, C- . UV- . 

Opegmplm ui,•roafrc'l is a mi ld- temperate species, growing on old neutral and 
basic decidous ba rk, particularly Acer, Fmximts and Ulmus, road,.idc and open 
woodland situations, more ro.1rcly on conifers and wood. ll is also found ;;oast 
of Spain, Morocco where microclimate is suflicicnt ly humid and from a few 
litlo rallocalitics of Sardinia {from 300 to 900m). 

Known throughout Europe (e.g. British Isles, lrcland, Belgium, no rthern 
france, Norway, Portugal, the Neth erla nds, Denmark, Sweden, Ita!}'• 
Luxembourg. Slovenia, Spain, F~<:ton i a), Macarone~ia (e.g. M:orc~). Africa (e.g. 
Algeria) and North and Central America. New to Asia. 

'l'..ongulduk: J.1re~i county: on prc\·iou~ly t)uilt t:rcgli rood. lhksu district. roadside. on 
Ulmussp., 100111. •It ~ 23" 20~ N. 31• ·10" ))~ E, 16August ZOOS. \';~ :tid 1233. 

About survey area-This specie~ was fo und on the same habitat together with 
Artlwui(l ditlym(l in the same station. 

Rem:lrks-Opegmplwnil't'Oatm differs from 0. vulgaw in having sho rter and 
curved conidia {11 - 7 x 1- I.S!Jm or 6-8 x 06-07j.tm) and smaller apothccia. 
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Typification and description of Typhula buxi 

I. 0LARIAGA ' , t111.1~ H o Yo', A. G 6 MEz- B o LEA'& I. SALCEDO' 

gYhu fibi@lg.t!l•tt.I!S 
1 Plfl1ll Hiofogy muf &oft~ Dt•pt. (Hol(my). Vn iv;orsity oftlii' H ti S:IJII<' Country 

Aptfu. M •l, E-•ISOHO Bilbtm ($p(1ht) 

1 Dt pt. llil•logirt Vtgttal (llMimic~•l). Fac. Riologi/1. U11ivusitm ,·It Tlt~tcelmw 

Av. IJirtJ,~Itlfll, 64.5. I~-OSO:Z8 Httrcdmw (Spain ) 

Abstr~t-A 'IYJ•Iwltt rc.sen1bling T. tryllm!J•IIS W;i.) rolll't::k-1.1 on lkad k:,jw:~ of RI<A,•s 
""~rvif('ma t S('\'t'rallocaliti('$OfthC' Korthea.s tC'tn Iberian ~ninsula.lt \•'liS idcntitit'd 
as 7: lm • ..:i. a 5 ]~:cits only ouc~ oolle(t.:d s ince Main.': Jc."K:rilx..J it from \Ill' Iberian 
Peninsula. As L'<> etig.inal col.lt.:tion is COIUt'l •'«~ . tho.' ~rotia l s tructure or T. bu.•i 
was unknown; it ,, •• s nOI , ],':'>CI'ibcd in the pn'llolugue. l.a tcr, ho""''"''· the Sp!--cil'S ..,.Oil> 

as~ig.)td to Ilk' subgtLIUi Crrn::omni<1, which oomains sp«if$ with Kltrotia "'ith an 
in\'1'1'5(' epidemmid b)'el', bu!the n"L.111'.1'iaLstudicd in thi~ work has a normal epidermoid 
layl'r. C:onc~mi1'!; its l)'pilic..tiun, anllJI'lff>l the clemcnb ci ted in th~ procologue, the 
illu~ t ration given in thl.' protC\Iogut- is sele<ted a~ kdOrypt". In Mltr to interprt:t it 
rorrectly ~nd include ·1: buxi in the subgenus Micr01yp/"'la, which oonlllim Spl'Ck~ 
with normal epidermoid lartr, material from the type location is proposed as cpity1)(' in 
this work. In lkldition, a detailed description and illustr.~tions ofT. h":.:i li re gi~·enantl a 
C"OIIIIIariwn with 1: aythro1•11s is m~e. 

Kt·y words-&uMiomywlfl. t.:u:onon~·. •·oolog)'. TyJ'Im/aum~ 

Introduction 

The genus Typlwlo (Pen;.) Fr. indudei: abo ut 68 speci e:-: that arc char.actcri1.cd 
by their small and clavarioid hasidiomala, uri :-: ing o r not from a :.:derotium 
(Berthier 1974). Despite be ing a genus uf wide dist ributiun, most ufthe species 
are restric ted to temperate regions (Bcr thil.'r 1976). Typlwla was ..:reated by 
Persoun ( 1801) to designate some spccil>s within the genus Clm•t1rh1. later, 
Fries ( 1818) considered 'J'yplml11 a different genus, wh ich indudcd sm<~ll species 
wilh a distinct davula. On th e ot her hand, l' i!•tillaria wa:-: created lo include 
small spedes with indistinct stipe and \ .. ;thou! sclerot ia (Fries 182 1 ). 

Typlmla and l' islillarill were widel)' used in the sense of Fries until Karsten 
(1882) used the name Typlmla for the sderotia-bcaring species and PisrilfMia 
for the non -bearing ones. Both Remsberg {1940) and Berthie r (1976) proved 
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this classili.:ation to be artilidal, since some spcdcs ~.:an develop sclerotia or 
not. Remsberg ( 1940), however, was the fin; tto describe the sclerot ia I structure. 
Furthermore, she considered it to possess a high taxonomic value. 

Corner (1950) subsequently divided the genus into two subgenera according to 
the observations of Remsberg (1940). In thi s context, Bcrthicr (1974) studied 
in detail the sclerotia! structure. On the one hand, the outer layer of hyphae of 
the sclerotium was called epidermoid layer, which can be normal or inverse. 
On the other hund, he paid attention to the ornamentation and pn:·scnce of 
cutis of the epidcrmoiU layer, which ..:an displ:.t)' a high inlt'rspecific variability. 
'!he gt'lification of the medulla of the sclerotium became also an important 
chara..:tcristic. Berthier ( 1974) used thoi'C sclerotia! characters and the 
morphology of the basidiom;.Ha to propose a new dassi lication. l lowever, taxa 
whose sclerotia\ structure is unknown cannot he induded reliabl)• in Berth ier's 
da..;silication, as occurs with Typlml(/ lmxi and other species. 

T b1u·i was originally described from Catalunya by Maire (1933), who 
discovered it living on dead leaves of U1u·us sempen•irem. Some years late r 
Malent;on & Beriault (1968) recorded the species from Morocco, growing on 
Buxm balearica leaves. Since no specimens ofT. buxi were kept at the herbarium 
of Maire at MPU,Corner (1950), Pi !;it ( 1958). Rcrthier( \976) andJUlich ( 1984) 
based their dl-scriptions soldy on !\·laire's protologuc. Despite not kn<)Win~ its 
sclerotia! structure, Berthier (1976) indudcd it in the subgenus CmlZOmtrill , 
which contains spe.:ies with inverse epidermoid layers. He did not report o r 
.:heck the material from Moroc.:o. 

Apart from the report from Malc n~on & Be riault (1968), no further material 
ofT. lmxi was collected untillloyo & GOmez- Bolca (2003) rediscovered it in 
SC\'eral localities of the northeastem Iberi an Pen insula, including the t)rpe 
locality, again growing on dead leaves of Buxus sempervirem. Examinations 
of those collections rcvcukd '1: buxi to be a species produci ng sclerotia wi th 
normal epidermoid layers. 'therefore, we consider it ne.:essary to select a 
type for ·1: buxi, in order to permit its correct interpretation, toget her with an 
adequate taxonomic position . In our des..:riptions, we pay particular attenl'ion 
to the sclerotia! structure and compare features found in the collections with 
those desc ribed in the original protologuc. 

Materials and methods 

Herbaria are abbreviated according to Holmgren & Holmgren ( 1998). 111e 
collections examined in th is study are deposited in BCN,ll lOanJ UPS herbaria. 
' I he macroscopic descriptions are based on both fresh and dried material. 
Colour codes arc from :-.·lunsell ( 1991\). ' I he adopted terminology fo llows both 
13erthier (1976) and Ki rk ct a\. (200 1). Melzer's reagent was used to .:heck for 
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the amyloid :l.nd dcx!rinoid rea.:tions. Mk roscopk measurement s were made 
in Congo Red in KOII 5%. Basidiospore mea.-.uremcnts were made in side 
\'iew. l.clh.'r abbreviati ons describing ba.-.idiosporc size arc: X = mean length x 
mean width, Q = mean length/ width ratio. 25 basidiosporcs were measured pe r 
.:oUe.:tion. Basidia measurements exclude the sterii)Jllala. 

Taxonomy 

Typluda bru:i Maire:, Trc:b. Mus. Cicn. Nat. Harcdon;• 15(2): 28. 1933. 
I.ECTOTYPI: (tlc!ii~t•"' I.-J here): Fi )turt.- 1 in Mai rc, Trt.-b. Mus. Cicnc . .'1.11. IJ.in:d on." 

15(2):28. 1933. 
hPITYPii (J esign.1t<..J hcrt.-): Colle.::tioo llCN-IIO)o·o t 28lkpo~ i t<."\\ in UCN. Fig. I A, U 

and C. 

Description 

Basidioma 1.5-8(- 11) mm long, Stipe and da\'Uia well delimited. davula (0.2-) 
0.5-2(-8) x (0.05-)0.1 -0.2(-0.33) mm, cylindri.:al to claviform, straight or 
curved, not branched, apex blunt, rardy suba.:utc, greyish white (5\' 8/1, 8/2), 
p .- ll owish grey {5Y 7/1, 7/2) , or pale ochre (IOYR 8/3, 8/-1) when fr~h. ochre 
(IOYK 6/1, 6/6,7/6, 7/1), brown (5YK 5/1; 7.SYK -1 /-1,3/3, 5/8; 10\'R 5/8, -1 /6) 
or oli ve brown (2.5Y 5/6, 5/4, 4/4: 5Y 4/4) when dried Stipe longer than th e 
d avula, {O.i-) 1.5- 12.5 x 0.05-0.2 mm, cylindri cal, sometim es widened at the 
bas~ (x 0.1 5-0.3 mm), sinuous, randy branched, greyish white {SY 8/ ), 8/2) 
nca r the clavula, ochre (IOYR 6/4, 6/6, 716. 714) or light brown (7.5 YR 5/8; 
IOYR 5/8) when dried, progressively darker brown downwards (SY R 3/3; 2.5 
YR 2.5/3; 7.5 YR 3/3), pubescent or glabrous. Caulinar hairs only on the apex 
or lhroughoutthe st ipe. 

Sclerotium si ngle, immersed or crumpcn t, lenticular to subglobosc, 0.2-1 mm 
diam., slightly wrinkled, pa le brown ( 10YR 6/4 , 7/4) or ochre ( IOYR 7/6) when 
(rcsh, dark brown (2.5 YR 2.5/2, 2.5/3, 3/4, 3/6,4/6; 5YR2,5/2, 4/6) wh~n dri~d. 
1(-2) basidioma pt'r sch:rotium. 

Medulla of the davula formed h)' par3\lcl arranged hyphae, 4- 16 ~un thi.:k, 
cylindrical to slight! )' swollen, thin-walled, damped. non-gclificd, wit hout 
Cf)'Sta ls. Hymenium non-gclified. B:~.sidiosporcs ellipsoidal, sometimes 
suballantoid,;~myloid, (7-)7.5-9.5 x (3-)3.5-4.5( -5) J.lffi (X= 7.17-8.90 x 3.22-4.21 
~tm ; Q = 1.90-2.5 1). Basidia d aviform, 4{-2)-sporcd, damped, 15-32 x 5-7.5 
!Jm. Sterigmata 3-4.5 ~un long. Subh)'menial hyphae br.tnched, cylindrical, 
2.5-1 !Jill th ick, thin-waUed, non-gelified, damped. 

Stipe surface rormcd bycylindrical hyphae. 3-6 ~tm th ick, thick-wal led, clamped, 
sometimes secondarily septate, non-gdificd but lightly cohesive, hyaline 
nc01 r the <~pcx, brown downwards, with crystals. Caulinar hairs abundant, 
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..:ylindri.:al, often with widened base, seldom cylindri.:al, sinuous, thkk-walled 
towards the base of the stipe , sometimes septate, somet imes branched, hyaline, 
yellowish at the base, rordy with crystals, ( 10-)15-95( -110) x 1.2-2.5 ~m (3-8.5 
J.tm at the base). Cq·stals often present on the whole surface of the basidioma, 
bipyramidal or aggregate. Sclerotia non-gelified, with a normal epidermoid, 
without cutis. Epidermoid layer made up of h)'Phac with sinuous outline, 
th in to thkk-wallcd, golden-brown. ~kdulla formed b)' non-gelificd hyphae, 
4-12 J.lm th ick, thin to slightly thick- walled, without crystals. 

SPECIMii:-.IS t:XAM t:-;'EI) '/jplmla buxi SPA IN. Mttt-'llt()SA: SliVA, <:;QIIUI. 

DE TE IUlEJ.S, 31T0G13, 910 m, falkn l~aws of lJ!I.I'flf )C't"JJ<PYirtiiS. IOfiii/2001 , 
!.limon:., /ICN llo)U 81. VIORA, tA vn.A Vl> l.tA, 31TDG•I6. 1030 rn. dead lea\'i!$ on 3 
twig ;,allached lo a thing 8"-"'~ k'ltlJ>C".-virm~. 23/IX/2002, Horo & Ram ira, JJCN-Huyu 
128 (EI"ITYI"F.). C:UT.NC,..\: A11i.'"Tl\ nr, I,A !'IOTA., VIU.A.It m;1, 1 10~10. ;\OSXI\ 11. 980 m. 
i.k;~J k liW), on tk<td twig ~1111dwJ lo ;~lh·ing (ll;mt , of 811.\li.S umJ!t'TvirttiS, 13/X/2001 , 

I loro. IJC.\'-Ifoyo 40. G IIIOSA: C,.I. MPiiLLU, 31TDG23. 1600 m, falk>n k a\'t'$ of 8ri.(U$ 
~mp.:.-virew, 22/IX/2002, lloyo, /ICN 1/oyo 123. I. LWM: SALAS Ut; 1',.1.1 I. AIIS, IIOSC 1) 1! 

SAL.i.s, ) ITCG2:;78. 97S m, fa Ucn lca\U of &1.•'11$ kmpdvimri , O;;/J/2003, Longan, 
/JCN /10,00 236. COIJ. miL I'IOI X, AUSd. 3 1TCG66, 1280 m, <k>'.Jd 1\';wes. on <kad t wi~ 

amcht-d to u li1•ing plant, of Bw:m scmtxrvirtus, 29/IX/2001, Ho~'<>. BCN Hayu 39. 
HUDCA: I,ASIJZA , SALI.Et>"T Uli <lALi t:C.O. 30TYN2036, 1400 m. lallt'll k .a\'C:S c>f /Jr~o:us 
kmpc.-virctrs, 16f1Xnrot. Olatiaga. 8/0 Frmgi 10111. Ibidem, 27/ X/2001, RIO P11ngi 
10558. T,.I.IU..\GOSA: \' IL,\SO\',\ 0£ PltA.DU, f'l,."S"fA OEL C L"JI.IJU, ) ITCF)8, 1000 rll , 
f;r.Ucrr k.J\'t'sof /luxmscmJ>.:rvirciiS, 231X/2001 , Uimon;r., IJCN 1/oyu •II . 

Typlmlacry iiiiUJ'IIi- FR...\. 'ICE.. AlU>L,.,-u, ~tioksohngiosptrms. Muntu,;;.r~t, urss.n. 
SPt\ IN. ;. 1,..\\'A: us 'l.Anortsu., )0TV~8743 , 650m, J'('tiole.~ <If angios~ml l~a\'c.~. IW 

X/ZOO.I, O lariaga. BIO F•m,;;.i 10166. GOPOOI . XITWS2 1S7. 600111. t\urwmJ!CSit<" ICa\'CS, 

2!XIl /21XW, Maum. lglciia_.., Fel"l'\lirKi t'7~ Undab'tlitiu, Ol.i ri al~ - IJ/0 Frmgi ID7ll.t .\ \•u .A: 

SAVATI>) IIKII, rdo A•A\'AU.Il, 31J' ITIJS169, 1000m. A/m,,< x_/utiru.t$tl h.-a\-.,;s , 9/XI/2001, 

Sarrion.lodia, O lariaga, nro Fm•s.i lt¥>29. n r?."AIA.: C: r.TXO, ,\lo\IITI A•TIJ , 30TWl\029S. 
100 rn, J..-aJ lo:a.\-n of A.ltrus x,lr•thr(l,<t•, 22JXII2003, Olariaga. , IJJO Ff.,tJ:i 1009. ld\:111 , IJJO 
Fungr 1<1101 . rruR.oos: ;\li!.R.ISDAD os :O.tO:>TIJ.\, RioCt:R..'IEJA, :roTVJ\'6171. &10m, dead 
lea\·~ of Coryiu.< awllmw, 20/X/2005. Ve_\tcrhokil. lkckcr, Olariaga, /J/0 1-"lmx,i 11217. 
cAc un: tr UV.\5, LA 0.\llGA:>-'TA, 3(J"n 'l5963, 790rn, A/wu s lu tim;ntt /U\'ft, 9/XJ /2001, 

Sarrion.mdia, Olariag~. R10 Fmtgi 10622. 11\J I>.~CA: LASI'7.A., 5o\ I.Lt:>'T nr, c.A u.rr.o. 
30"1'Y~2036, 1<100111, /'()/mltu trtmulr• l~:;,~\1:$ , 27/X/200·1. Obri~ga , BIO f!wr£,i IOS,/5. 
u;6s: lt.IA:\;0, A.ll.ltOYO DE SAN Pli OII.O, )()Tt,.i~;\S, IOQOnl, L\(('r f$tttdt)pU.Itlllll$ petio les. 

IIX/2003, Oiariag~. /j/() 1-"rm;:i 9919. l.l.li ii>A: r.t s IIOIII>S, J ITCII1 5J4, IOSOnr , Poptt//11. 

lltiiWI" lcavts, 26/X/2004. Olariaga. BIO F""S' /0<143. KLS I'IO RDS. AllTIGA Oli u s , 
30TCI I1 127, J600m, angi0:1pcrrrr /ca\"C.S, 26/Xfl(l().t, Oi.l riagor , RIO 1-"rm;:i /0546. lhidcm, 

lt~\'t'> of 11-tu:imt$ t.w-d!ior, 810 Frm,;i 10550. lbidtm, Uruis.:tum tdmm.:itt J~-brh, 810 
frmgi lOSS/. SW I'.UI:.:\1. ' 'AS I't:ll<lOTI As o: GOteburg, !1'1: Asr.Gollnl>s, on dl'Ca~·ing 
j)(liok:s, I•I-28/IXII 9H , Nalhorst· \\'irldahl , l'ung. f.JI: -~. Su«. 32-IJ (UI'S 1: OSJSn. 

Discussion and conclusions 

TYJllllllll buxi w·.1s origina lly described from Vitlr;J (Ba rcelona, Spain). Maire 
(1933) described it as a spcdes with a white clavula, pubescent stipe that is 
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Fig. I. rnJwlu lmxi (BC:-.1-Ho~v 12tl). A & 8: basidio rnata; C: t:t' iJo:rmo iJ l~ ro: r ; 1.>: ba~iJM:I"Jft). 

I'.: N~idia. F: Jubhyn"~enial hrrh~c. (SC"o~lcbiln: i\ & U- 1 mm: C.D.F. & i! - IOpm) 

dark at the halie, d trine s.:::lerolia, and basidiosporeli measuring 6-7 x 3-3.5 !Jm. 
'1: pall em Maire, ·1: erytltrop11.c {Pers.) Fr. (by o rthographic mi stake cited as ·1: 
erytltropoda by Maire 1933) and T. neglecta Pat. were reb>ardcd as related species, 
from which T. buxi could be distinguished mainly by its yellowish sclerotium 



32 ... Olltiag.t&al. 

and l<.mg ca ulinar hain;. llu: collec tions t:xamined for this work, incl uding the 
material of the type locality, correspond with the dt.-scription of the prot ologue. 
Our coll ections ure '-haractcrized by their ligh t davula contrasting with 
the dark brown stipe, cylindrical caulinar hairs swollen at the base, am)•loid 
basidiospores, as well as the habitat on dead leaves of IJtu·u,{ sempuvire11s, as 
described by :-.hire (1933). 

Table I. Lc:ngth, wi<hh and Q of sd •. :ch:d matc.ri:1l of 'J: lm:ci. 

CoHcction Lenjt!h (flm) \\'idth(~m) Q 

l'n.llolo,tue(Mairei9JJ) 6-7 3-J.S 

UC:"{· IIoyo39 (7·)7.5·8.5(·9) (3·)•1 ·5 1.90 

IIC:"{- IIuyo <I U (7.S-)S.S-9 .S(- t0) ,_, 2.20 

IJC:"{· II0)'0 \ 23 7·9(.·9 .5) (3-)J.J.S 2.<18 

UC :"{- IIuyu 128 (7-)7.5 -9(-9) 3--I( ·SI 2.2 1 

BC:"{- Itur o 179 
,_. 

3-'I(· <I .S) 2. 111 

Slight differences, howc-ver,..:an be noticed. f irstly, the basidia and basidiospore:: 
mea:;;urements given by Ma ire ( 1933) are sl ightly smaller. On the one hand, a 
rat her high variability was observed in our material, both in lengt h and shape 
(Table I). On the other hand, KO I I was used to rehydrate our material, which 
is known to swell the structu res. Conversely, the measurements of 1\'laire were 
probably not taken in the same medium. Those phenome na might thus explain 
the differences found. Sccondl)', according to our observation~. the colour of the 
sclerotia can v-c1ry from pule brown to dark brown. Although this charai:lcristic 
docs not exactly coincidl' with the pro tuloguc, the colour obstrved in part of 
the examined material is noticeably lighter than in most of 'l'yplmla species. '!he 
shape of the sdcrotium is also variable, as Maire pointed out. 

On the ba~is of all these obsen'3tion~. we cons ider that the examined material 
un doubted!)• belongs to 'J: lmxi. Furthermore, this view i ~ supported by 
examinations of materi-al from the type location. 13crthier (1976) induded 
T. bw:i in the subgenus C. razotwri(l (characterized by po:.scssing an inver:;e 
epidermoid layer) but did not explain why he did so. Berthier was not able to 
\'.._.rify the structure of the sclerotium because no original material ofT. bux i 
was known (Berthicr 1976) and the description of Maire (1933) was prior to 
the development of the knowledge of the sclerotia! structu re (Remsberg 1910, 
Berthier 1971, 1976). After examining our material, it is dear that '1: lmxi 
belongs instead to the subge nus Micratypfmlfl, since it has a normal epidermoid 
layer without cuti s. 

1\s noted above, Maire ( 1933) cited T. erythropu$ as a spcdcs related to 7: 
lmxi. T. erytlt ropu:o is a ver)' well-known specie~ that has been described and 
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illustrated in se\'eral works (Corner 1950; Koskc 1974 . 1975; Berthier 1976; 
ivlaa.o;; Gcstcr.mus 1976; Breitenbach & Kranzlin 1986). Some o.:harJctcris tics arc 
shared by bo th species, such as th e slender basidiomata that arc longer than in 
other Typlwla species, a dark lower stipe, <~my loid basidiospores, and a nom1al 
epidermoid layer without cutis.1his last character is the reason why both species 
arc ascribed to the subgenus t\llicro/}1Jiwla. Furt hermore, the epidermoid laye r 
of both species is composed of ce ll s with characteristic sinuous or undul::.te 
outl ine. ' I he differences between th e two species arc summarised in Tabl e 2. 

Table 2. J) istinctivc characteristics between T. brtxi and T. irytflropus. 1l1c colouN ha\'C 
bt:c:n nokd fro m fre5h m<tlcrial 

7: /m.•·i 

Caulinar hair$ q.•tindrial, sinuous. \\ith Coninl. .k'rtatt 

-------- ~i~~~.:.b:.:•::~------1----------· 
Cl:n-ula 

Sd~TOtiUIII 

llabitot 

Greyish \<o'hit<', ycllo~<·ish grC)'. Whi t<' 
pak~Xhro: 

l'u lc brown, odm:, J.:.rJ; brown l}~ r J; browu. hla.:l;ish brown 

t),_.adleavcsoi Hrt>:rtJ DeW lca1-cs of\'arious han! woods: 
,,,..,, ,llmL<,C.oryltt.<.Fm.>:imu, ... 
!W~Ir o ther ~ ul-,. t r.u~ 

8 asidi05PQrc$(X) 7-9K3·S JUll S.5-3K2-4 1Ull 

'I he substrates of 'J: crytltroptiS and ·1: lnu·i seem to be difrerent. While most 
sdcrot i;~ of •t: erytltropu!i- arc found on petioles, those of T buxi arc usuully 
found on limbs.. '!he oblong form of the sclerotia of ·r: t!ryrltropt t..( might be 
an adaplation to growing on pet ioles, wh ich has not bee n observed in the 
examined material o f ·r. buxi. Convcn:cly, more rounded sclerotia arc found in 
T. buxi, as they d(·velop on limbs. Basidiospore sizes sometimes O\'crl ap in both 
spc..:ics. but the basidiosporcs ofT. ttrytltropus arc often smaller than those of 
T. b11xi. 

No type was designated for 'J'yplm/(r lmxi by Maire ( 1933) in his original 
des.::ription. Furthermore, the type specimens could not be located in any of 
the ti\'c herbaria where Maire ' s collections arc curatcd (StaOcu & Cowan 1981, 
ll olmgrcn & l lolmgren 1998): PC (B. Duhcm, pcrs. comm.), MJ>U (no response 
after repeated requests; Hcrthier's 1976 note, "pas de specimens consen'b dtms 
l'lteriJia Maire"), G (P. Clerc, pers. comm.), NCY (R. Picrrcl, pcrs. comm.), and 
AL (no response une r repeated requests). 

1hcrdore, in a..:~ordan..:c with Arl. 9.2 of th e Internat ional Botanical Code of 
Nomenclature (McNeill el al. 2006), we propose as lectotype t=igure 'I in Maire 
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(1933), which is another clement cited by the author in the protologue. As the 
sclerotia! structure of 1: buxi \.011\ neither be inferred from the protologuc no r 
verified fro m any o riginal 'ollcction, in accordance with Art. 9.7 of the Code 
(McNeill ct al. 2006), we designate an epitypc in order to interpret the protologuc 
correct ly and verify the taxonomic position of t he species. t\ specimen from the 
type locality has been selected as epitypc. 
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Cyathicu/a brunneospora and Pirottaea atrofusca, 
two new Helotia/es from Tian Shan (Kazakhstan) 
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1Pvlislr 1\cmlmryvfS.i;•rr (t'$, \V. S:tif;!r lrt.<lillllt' uf Hol(my 

/,ubi(%'/6, Pl.-31-512 KrukOw, Polmul 

Ab&t r:l(l - 1\o.'O new sp«i('S from Ti r111 Shan are descri~l : C)'l'ltl.ic" fu bnumros./>(}1" on 
i\lltlrn.nmtlwm alpimmrll rKI Cun:xs,riffit/Ui 11nd Pimtta.:a atmfitM.n em F.!:st11ca c.o..-lo:tis. 
~('\\' (Oillbinatioru CJllllriw/,, m tlartlhJ>OW arwl Cytlllricll lol S«l. S..~lubt:hmium an• 
J'lfO~NI. 

Key \\'Ords discootra! te. t;JXononty, grantinkolou~ fu ngi, CJ ricicolou~ fungi 

Introduction 

Ascomycdc fungi of the westcm part ofTian Shan have been described only 
sporadically. Schwartzman (1 962) listed fungi from such genera as Cemmgium 
Fr., Hrysiplt~ It Hedw. ex DC., Geoglossum Pers., Gyromitm i=r., Hell'c!lla L, 
Lopl10dermium Che\<a ll., 1\t!itrrt /a Fr., ,\tlordrdlil Dill. ex Pcrs. , N(remacyclus 
1-=uckcl, Otid~(l (Pcrs.) 1\onord., Pl,yllacliuia l.C\'., PodMpllaem Kun1.c, IUtytisma 
1-=r. , Sarcoscyplta (Fr.) Uoud., Splwerotll~cn LCv., 't'erf~zia (Tul. & C Tul.) 'J'ul. 
& C. Tul., U11cimda I.Cv., and Venturia Sacc. Among the hyaloscyphacenus 
fungi from Tian Shan cited by Railviir (2004) arc Cistel/a titmsclumka Rai tv. 
and llyalop~ziw li11m:clumica Raitv. In 2005 we collected fungi from the 
upper limits of where plants grow in Central Tian Shan. We no ted mostly 
saprotrophic and paro.1sit ic species, including Caiuia gmmiuis (Niess!) Arx & E. 
Mii ll., Loplwdermimn alpiuwn Rchm, Lildmellula (lrida (W. Phillips) Dennis, 
Comoclathris plmrispom (Ellis) Harr, WdNeiuiua oreop/,ila Shoemaker & C. I::. 
Babe., and others. Amongst our materials we also found new and very ra re 
species belonging to basidiomyccte and ascomycete groups. In this article we 
describe two new species, which helong to 1/elotiales. 
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Methods 

Dried material was examined, measured and prepared under a zoom stereo 
microscope (Nikon SMZ 1500, Olympus SZ 61 ), and also with a light micros..:ope 
(LM) Ol)•mpus BX-5 1 eq uipecl '"ith an oil im mersion lens, at magnifications 
o( JOOOx and 2000x (using a magni fication cha•tger), and in some .:ascs using 
Nomarski .:ontrast (DIC) . Line dmwings were produced using a drawing tube. 
M i.:ros.:opi.:al observat ions and measurements arc based on herbarium material 
prepared in 3% KOII unless otherwise indicated. Freehand-made longitudinal 
sections of apothecia were obscrvecl in water o r 3% KOI I. Lugol's solution ( I Kl: 
1% iod in e, 3% KT in water), Melzer"s reagent (Ml.Z). and 5% KOII were ll<:ed 
to describe the reactions of apical rings ancl character of setae for Piroltat!a. 
Gdatinous sheaths of free ascospores were observed in India ink. Materials 
are deposited at the Nation01\ Museum in Prngue (Czech Republic) and the \V. 
Szafcr Institute o f Botany of Polish Academy of Sciences in Krnk6w (Poland}. 

Cyathicu/a brwuJeospora M. Chlc:b. & Chlc:b .. sp. nov. FIGURES 1-3 
Mn-;oU.o.sr.: MU 51DS<I7 

Diii):116Ji,;.: A $f~«i.. fk/mzit!ium mr!lturllfJKIImll R.!hm 11..<c~ i.utm~>id.-ir. ~/K1fis 

pcmull~lll.-rbrwm.t"isnltJI<elacvil11•$. a~utill.<tro/Jo~r;ipu/it!,,·ul/ulis mag>ri.<pri.<maJi.:is 
bi.«rialit .. rordirllltisdi~ .. pnt. 

Etymology: "Jhco 5pecific epilhel ref\'r$ to the bf'0\>"11 ~s.:o.spores. 

SPECIMENS EXA.\Il iNED: KAZAKHSTAN, TJ,\~ Sn ,\ ~: Z.aitijsk.ij Abtau MtJ., v,,uu 
01' )S$'1"1{ (YSS'I"Io:) llVJlR, I ' P.S"nr.AM r•CI,\1 Tl tll PCII:O.T Wll r.•t: JSSYJ;: l'li\' IOU lllo"TOTI\'0 
&lOOKS, AT TillE MORAINE! OP Til£ SOUTII &ROO I>, r-; •13° 07 ' 4Sw, E 7r 30" ].2~ :."190 m 

ek'!\'" on fallen dtad culnu of Anlllll.>-.zn llmm alpim.mr A. Uh~ & D. l.lll'l', 7 Auf:U$1 2005, 

coli.: M. Suko>'li {Chk:bicki). HOLOTYPE-PRM 907-IJ.I. T1.o.s Su.o.s: i'...ail ijskij ,\latau 
Mts., ISSl' l{ I'Al. l.U, ~ 43" 07" 525~ E 7r )0' 25~ 34455 I'll tiel' .. o n Care.>' griffitllii 

Uoott .. l ;\ugu~t 2005. cul l ~ 11. Chll.:bicki. PAR r\TYPES: KRM.1 WF': 556i9. 55680. 

55681. 55681, 55683. 

Description: Apothecia .:upulatc, 0.2-0.7 nun high, 0.3-1. 1 mm in diam. when 
clry, shortly stipitale,ma rginnon dentate, receptade o l iv~ brown or dark blackish 
brown, covered with pall' powder at margin and less densely at llanks, stalk pale 
brown or dark brown, disc dark olive-brown or dark brown, matu re apot hecia 
open when moisl and staying open or becomi ng d osed on drying. Exciputum: 
Ouler layer of ectal cx.:ipulum dark brown, inner laye r and ml·dulla hyaline, 
hyme1tium dark brown. ' I he ectal exdpulum Lompo:o::cd o f parallel hyphae in 
a gel atinous matter, o riented at a low angle o r almo:o::t parallel 10 the surrace 
(tcx turJ. oblila). Rhomboid crystals on the outer :o;urrace of the apo thecium 
preJ;ent (observed in water). The medullary (.·xcipulum composed or freely 
intertwined hyphae (tex tura inlricata). Asci 113- 119 x 13.5- 16 .. m. cylindric­
clavate, non-stipitate or r.trcly very shortly stipitatc, arising from crozil.'rs, 8-
sporeJ, with biseriate ascospores, <~pica! ring without any rea;: tion in MLZ. 



l'ig. [. Cyttllticultl br/111/ltQ!/IQTII : A : aSCO!pon: ~ with go:l<ltinou ~ )ho:athJ (India ink): H: JK IL5 "l'k"~ 
(596 f\0 1 1/MLZ): C: h~·mcnium (5'?0 KOII/11\1): 0 : ecta l cxcipulum and nxduUa (,.·att' r); [:ectal 
excipulum (watcr): F: p:aro1 ph ~·:o.a antl asci (\v-oltcr). Scale b.lrs A-t=: 30 ~Jm. 
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KOIIJMLZ, IKI, KOII/ IKI. Ascosporesdliptic-fusoid, pal~ brown wh~n young, 
dark brow11 when mature (brown when observed in water), always smooth, 
3-septate, very rarely up to 7-septatc, 23 -29.5 x 5.9-7.2 ..-m, surrounded by 
a hyaline, gelatinous sheath, which is constric.ted at the end spore cells, 5.8-
8.6 !Jm thkk at spore ends and 3.5-5.3 f.llll thkk at the middle spore septum. 
Paraphyses cylindric-clavate, hyaline and septate in their lower part s ( 1.9-2.6 f.llll 
broad), b ranched and septate in their upper parts, wi th enlarged, 3.8-4.5 f.illl 
broad, smooth. pale brown tips (Fig...:. 1-3). 

Comments-Cycttlth'ula bmmteospom is close to Cyalltiwla melmwspom (syn. 
Crocicnms mt!ltmoSJmmm) . ·nu.• latter occurs in arctic and alpine habituts on 
culms of Pow.wte, stems of ]lmc:aceae and dicotyledonous herbs and is known 
from Finland, Switurland, Austria and USA (Carpenter 198 1, Miiller 197i, 
Ri!hm 1893, Vc!>terholt 2000). Cyatltic:ulalmtmteospora is known on ly from the 
vicini ty of t he type locality (Asia, Ka7.akhstan); however, it is pOil'lihle that other 
Asian material of I he species may be deposited in herbaria current ly identified 
as Crrx:icn:as melmm~porum. Ascosporcs of Cytdhicult• melmrospora arc 
hyaline when young {Rchm 1882, Carpenter 1981) and roughened in maturity 
(Carpenter 198l).ln Cymltiwlt1 bnumeOSJwra we ob:;erved that a:;co:;pores are 
permanently smooth and early be..:oming pale brownish in youth. 'Ote main 
difference is in the amyloidil y of t he as.::o<~pkal ring, which in C. brwmevspom 
is unreactive in ~1.LZ and IKJ (with or without KOH pretreatm ent) but 
in C. melmto~pom is light blue in Ml.Z (Carpenter 1981) and violet in IKI 
(Rchm IR82, Rehm 1893: 747). In contrast to C melimo.~pom of Carpente r's 
description and drawing. in C. bru1111eo~pom the excipulum lack!" !he thin layer 
with two rows of big pri:>matic cells. Such a la)'cr i:-: present on the llanks and 
at the margin of the cxcipulum in C. meltmo.~pom. ;..•laturc apo thecia arc cup­
shaped in C. bnmlleOSJwrtt while Carpenter {198 1) descrilk-s the apothccia of 
C. melrmolpomasremaining.doscd (unopened) in maturity,dting I Scollcctions 
including the type collection. 'I he diffc:rcncc in apothccial opening between C. 
lmw11eospom and C. m elrmospom, howe\•er, be.:ome irrelevant, when chc.:king 
Rehm. Rchm (1882) originally des.:ribed the apotheda of C. melauospom a." 
"pcrithe.:ia" urceolate-turbinate and later (Rehm 1893) reported on !he :o:ame 
collection thai apo thecia arc at fir:o:t do:-:cd and then opening. 

In agreement with Rar.al (2005), we accept th at Crocicreas Fr. (type species C. 
gmmiueum (Fr. ) Fr.) h; not congene ri c with Cyt1thicu/a De Not. ( type species C. 
coro1wta (Dull.) De Not. ex P. Karst.). Paraphy:;e:; of Crocicre(/s gmmiucu m are 
of 1 wo in lcrgrading morphologies, lanccolutc and cylindrical (Carpenter 1981 ), 
while paraphyses of Cyatltiwlo arc cyJjndrical to clavate. 1:urther differences 
between the two genera include the shape of the ascus npical ring (Triebel & 
13ara1 1996), which i~. however. not well described in C. mtla11Mpom nnd non-



Hdl.lltulrs rro111 Kauklrst<lll ... 4 I 

Hg. 2. Cymlu'cu/11 brrmnMJ!Qrtl: A: p~raph)'Sn. boiSt:l or asci, ~scu~ (3?0 1\0 H) ~nJ asros1~ witlr 
~Jalinou• •h ~r .. th5 (lrn:liil ink): II: il~f'O~ (3~ KOII). Salle Nrs ,\ -11: 10 1'"'­

-~otr. BCU'A·n l'Oiour of il5(t>Sport"5 h not dcpic tl\.1 intlll'lt' Jr .. wing~. 
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amyloid in C. bruum:ospom. According to Svrtek ( 1979), species of Cyatl1icula 
with apothccia without marginal dents should be placed in a separate genus, 
Co11dmtium Velen. We do not accept Svr~ek's opinion and pla..:e our new 
spedcs together \" ith C melmlospora (both with non-dentate 3pothe..:ia) into 
the ge nus Cyatl1iw/a. 

Cyatliimla mclcmospora (Rchm) M. Chlcb. & Chlc:b .. comb. nu v. 
~hcoHA.~.: M6 5 1 0~9 

IJ~ionrm: lk/o,idif.,l1 m..tmrMpormn R<'hm, l l«fwigia 21: 100, 18R2:. 

• lklmmun tm-lmu»JI<Irmn ( Rchm) Sacc .. Syl1oge Furljl,onun fl: •196. 18119. 

• &W11i<.«yplm mdrltWSJ>iiW (Rthm) Rehm, KrnuoganK'n-Fiom ' "Oil Deutschland, 
O~ternich und Jo:r Schw'l:i-..:, 2.1:J .. I (3): 7•16, 189J. 

• Sulobdu11imn mdllttWJ>vmtn (Rehm) HOhn., Ann;~ len d<'s K.K. 
l\'11 turhi~tori~ch<'n llofnlU\CUillS Wien 20:367, 1905. 

• Ct«icf<!lt:; mt!hlltW,!(Jt'llm (Rehm) S.h. Carp. , BrinoniaJ2: 270, 1980. 

In our opinion, Cyathicuf11 culmicola (Desm.) S.J::. Carp. & Dumont , C. 
melauospom, and C. brmmeospom form a separate group within the genus 
Cyml1icula based on their charactcri~t ic asco~po rc::: (relatively thick-walled and 
with a gcl3tinou~ sheath) and also apically enlarged, at least r3rcl)• bra nched 
paraphyses. ·I he members of this group occur from collinc (e.g. Vclenovskfs 
material of C. culmicolll from the vicini!)' of Mnichovicc examined by 
Carpenter 198 1: 60, specimens PRM 150416, 150417 and 150467) to alpine 
altitudes and are known from grass culms, stems of ]u11ra,eae and Cyperaceae, 
and several dicotyledonous plants. We: wou ld prefer to separate this group as 
a section of Cyat/!icula. To separate the group at generi.: le\"el, it should need 
molecular ta.'<onomi..::methods. 'I he name Belonioscyplme (derived from Rchm's 
HelmliMcypl"') would be appropriate fo r th is section from a ta.'<onomi.:al poinl 
of view. \-Ve agree with Stadel mann ( 1978) and Carpenter & Dumont ( 1978) and 
accept 1Jelo11ioscyplm culmicola ( De~m.) Dennis a.-. the Je.::to type species of the 
genus. Von I!Ohnel (1918) and Nannfcld t (1 932) considered ano ther spcdes­
Belonioscyplm cmnpmwla (Nces) Rchm-as the lectotype ("die Grundart': 
pseudo typus}, howcv('r, this lccto typification is basl-d on mcchankalmethod 
of sdcction (Art. !O.S.b. of the Vienna Code}. The chamctcrs sketched in the 
original ge neri.:. description of Belo11ioscyplm by Rehm ( 1893) ge nera iJy agree 
with our ..:onception of th e se.:tion , with these few differences: we here include 
only species wilh a«:co~pores cndo!<cd by gelatinous !<heath, ~pecies with a«: well 
as without react ion of ascoapical ring in IKI and specie$ with hyali ne as well 
as bro\"n parJph)'Se~. Ac..:ording to Stadel mann ( 1978), two additional species 
(Rdollioscyplw minialfl Kanouse and B. idpill(l Stadclmann) with ascosporcs 
sometimes encased in gelatinous sheaths might possibly belong to the sect ion, 
but we cannot judge the ' hara.::ter of the ascospore wall from Stadelmann's 
drJwings. 





14 ... Chlebid;;i & Chlebid;i 

Sacc-o~rdo (1889) had another con..:ept: he considered the colour of the apothecia 
as a defining character. On this basis he distinguished bet ween Bcdonium Sacc. 
(species with black or brown apot hecia) and Bclouidiwn ;vlo nt. et Durie u 
(species with apothecia of pa le colours). Representatives of Rchm's genus 
Belonio.~cyplw belonged in Saccardo's work to Belouiwn sc.:t. Scelo!Jeltm iwn 
Sac.:. and Belouidiw n sc.:t. Podobelo11imn Sa.:c. Sac.:ardo created these t,~·o 

sections for those species of each genus with stalked apothccia. 

Sect ion Scelobelonium (Sac.:ardo \889} originally con tained o nly lJe/ouium 
meltmosporwn ( Rch m) Sacc., one of the species of o ur proposed s~ction within 
Cyathiw ftl. Belouioscyplm has priority over Scelobelouium at generic rank, 
bu t the la tter has priority at th e rank of ser.:lion. We therefor~ retain the name 
Scelobelo11imn for our proposed section, although this im•ol"es far greater 
emcnd:uion than would be required for a section based on Helouioscypllll. We 
incl ude in the sec tion also a species ,~;th pale-coloured apothecia, CyatJJiw la 
w lmicola, which Sa.:cardo placed under JJ.do11idium sec t. l'odobelcmium as B. 
'''txtdwn De Not. 

No lrctOt)'Pt! was probably propo~ed fo r Podobelouium (Sa.:c.) Sacc. & D. 
Sacc. u ntil Carpenter ( 198 1) designated Peziza ramJmuula Nces. As we agree 
with D.:nnis (1956: 40) und Cooke (1961) that Pcziza mmpmwla (Calyptella 
a unpmuda (Nccs} W.ll. Cooke) represents a basidiomy..:c tc, the name 
l'odol1elouimn h3s no relevance to our sect ion. 

Cyatl•ic•lia sect . Scclobclouimu (Sacc.) M. Chich. & Chkh .. cnmb. nov. 
t.h'coBASI<> M6510550 

Basion )'In: Brfo11i111n sc:..-:1. SC'dvb.:kmi11m Sacc .. S)· l log~: )!\lng.urwn S: 196, Jl;IS9. 

• Suluklot~imn (Sacc.) HOlm .• Amlil l~: n dd K.K. r\alurhh lorisch.::n Hofmusc:ums 
Wien 20:367, J90S. 

T)l't S)~Ceies: Bdomum mdtltll1$f'O'Um {Rrhm) Sac c. 

Srn.: BdollioKyJolm lt.:hm, Kr)'I"UKan~n-Fioro~ lVII Dcub d tland, Ocs1r rreich uml drr 
Schwtit. 2. Ed .• 1(3):743. lS93. - Typcspcdt'$: 8. ·~.~o·tlt<~ (!kNot.) Rth nl [- B.~c,/miwlu 

(Di':$nl.) !)ennis Iitle Sa001 n kl (1889: 503). l.knni~ ( 195-6: 39)). k'dOI)'J'C designated hy 
Clemtnts &Shell r ( 193 1). 

Our delimitation of t.he scdion: Apoth ecia white, pale-colo ured to blackish­
brown. ascospores hyaline to brown, (septate), rel atively th ick-walled and with 
gelatinous sheath, paraphyses hyaline to brown, apically enlarged, at l~:as t r-o~ rcly 

br-.m chcd. We include in th e section Cyllliliwltt culmicola, C. meltmo~1wm and 
C. lmumeospom. 
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Fig. 4. t\-C: Pirol llleol lllrojit:s<n: ,\: ~xdpulurn in longitudinal.s«tiOI'I (3'.10 KOI I): 1.1: apot~ciunt 
rehrd rutcd in l•.'atcr: C: .setae on outer surlacc of upoothcdurn (J% KOI I): IJ: Pimflll4'<1 cf. imbrkma 

I'RM 1$77J().I:excipulurn iniOflgitudinal So!Ction (J% KOH.). S.:llll' ~>;in; A·U: 20 ~Jm. 

Pirottaea atrofus-ca Chid;). & M. Chlcb., sp. nuv. FIGURES •I,5 
Mn:oBANt: MIJ SIOJ75 

l>it~gmAAi~ t\p<~lltcdis mimllis 50 ISO/"" tlimn., Pirtlltmo;ze iml~rimlile $imili$ :Jed tlij{<"f"t 

~~;~ >fHdhulari}ln"ibu~ ··..! tUt>'lcr.lmibm, minurib11~ 4- /3.5 x •l-'1.5( -5) /'"'· mm-.cpttlti~ 

.:1 sporm hmgi(lribttJ. (fi)9 II X 1.5 1.2pm, a/que lml>italklll.: i11 FC!-tt~,. mde.<tis. 

Etrmolu~r: ' liM: SJX-<ific l'pithet refl'n to the Ji)ti llC tly brown·bloick :~potlt~'(iil. 

SPCCIMCNS [XAMIN(D: KA:I.A KI-IST.\N, 'lh:-; Stu ~ : i'.ai lijskij Alatau Mt.s., I'Ali.I.Y m • 
J:;s,-a: (YSS\"t:) Ill\' !;It, 1'\ •U0 rrr 525", E ~ 30' 25", 3445.5 Ill dcv., on le;II"C.~ of &>turn 
rod.-.<ti1(SL Y•~) Kr~'('"l~ & !Jobr .. J Augu)I200S, .:oil.: A. Chkbicki, HOI.OTYPE-KRAM 
"F-55ti72. 

Description: Apothe<ia cup-shaped, sessi l~ or rurdy very shortly stalked, (SO·) 

60-120 }1-nt in diam. whe n dry, rchydn1led up to ISO IJnl diam., 40-60 J-llll high, 
dark brown to nearly black, disc c ream~while lo pa le brown. ~tae densely 
distributed in upper part of apot hedum (Fig. 1), arranged into short irregular 
st reaks narrowing toward the base, brown in water, dark brown in 5% KO H, 
reddish brown in M l.Z after 5% KOII, main pari of seta dark brown, ba.qJ 
part disl'in.:lly paler (Fig:". 4, 5), ± ~pathulate to naviculate (wider in the upper 
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part) with slightly tapw:d or hemisplu~ rica l head, solid part •1-13.5 x 4-4.5(-5) 
f.UTI, wit h refractive wa ll, matrix no t losi ng refracli \•eness in 5% KOH, lumen 
rest ri,ted to base. Grana sparse to abu ndant, especially below st rea ks of the 
setae, dark and thic k-walled. Ectal exci pulum tcxturo angularis, cells pale brown. 
Asci arising from croziers,± cylindric-clavate, 8-sporcd, narrower in the uppe r 
pa rt (32-)38-<1 2 x <1.5-5.2 ..-m (dead state in water). IKI + pale blue, KOII/M LZ+ 
blue. AKospores aseptatc, hyaline, narrowly fusoid, (8-)9-11 x 1.5-2.2 IJ.Ill (dead 
:;;talc in water), wi th two oil drops (in 3% KOI I), irregularly hi seriate in dead 
asci. Paraphyses fi li form, up to 1.21J.m broad, not exceeding the asci, 0-1 septate 
in lower part (Fig. 5). 

Commenls- 'llu.· ectal excipulum of this fungus is composed of tcxtur.1 
angularis whereas in the si milar genus Venturiocistt>lla Raitv. ( 1-Iyrzloscyplw.:~iie) 

it is ~omposcd of tcxtura angularis-prismati..:a (Raitvi ir 200<1). However, a 
grominicolousspccies, V. lteten>tricllll (Groddon) Haral possesses ectal ex;;ipulum 
compo)((:d of brownish textura globulosa ehaf'..tcteristie to the IJermatttliCiWe 
and belongs to an undescrib(.·d genus of the Dermateaceae (Raitviir 2004). Abo 
Baral (2005) noted some differences bet\\'ecn V. lu!terotridw and Venturiocistt>lla 
s. st r. , such ~ smooth hairs ami setal.', and thick hyalint! to pale brown wall of 
spores. ll1t! lt!xlura of our fungus is charilctl.'ristic to thl.' DermateliCI!att. lhl.' 
prt!senec of hairs or St.' lae is also known from some Dennatttaceae; thl' rl'fore, 
we place the fungus into this family. Our specimen is very si milar to Pirottaea 
imbrictlfll Nannf. ' I his species possesses mostly non-septate setae wit h obtuse 
ends. Nannfcldt ( 1985) pointed out that the apothceial margin of I~ imbricata 
is bordered b)' short setae evo lved from lateral hairs. Such origin of the setae 
can indicate connection with the genus Pyre1wpeziza Fuckcl. i\pothecia of the 
genus Pyre,wpaiza sensu lliitter (1958) arc covered b)' marginal hain; (MUller 
1989) and wry rarely by protuberances calll'd 'grotna' ('"Excipulumauswiidlse"), 
or arl' devoid of an)' hairs, wlu.· reas lateral setae and grana arc commonly found 
in Pirottatta. Setae can be considcrt!d as st ructures delimited with distinct, thick 
septa, which separate them from the ectal cxdpulum (Nannfeldt 1985, MUller 
!989, Nauta & Spooner 2000). l.a.teral hairs arc hypha-like, most!)• hyaline o r 
pale brown structures originated from grana or pale-walled cxcip ular " lis 
(Nannfcl dt 1985) as in IJyrrmopeziztl millegrtma Boud '!he 'hair' st ructures of 
our specim(.'n and specimen I I.B. 4922a (cited below) can therefore be named 
true setae, sensu Nannfeldt. l ienee we place the new species in to the genus 
Piroftaea. 

There arc 52 dest:ribed species of Pirottatta in Index Fungorum. Ba ril I (2005) 
illustrakd some specimens he le ntat i\'ely refe rred toP. imbricaf(l. Especially 
his drawi ng no. H.B. 1922a, illustrating a spedmcn ..:olleeted by Karl Helm on 
l..uerpitium larifolillln L. in Auslria, possesses setae ve ry similar lo lh e setae 
of our fungus. Setae of hot h fungi ha,·c the same width from base to apex, and 
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Fig. 5. PlluiU•tv• atrufmru; A: ~tae (3"" KOH); B: a~d and l'a raJ'h~~~ (I·Wo.>r): C: ascosporo.>s 

(~>~IICf). &-.lie h;ir~ ,\ .C:: I O ~nr. 
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thei r upper part is solid while the lumen is restricted to the lower 112- 1/4 of 
the setae. 'Otere are also some differences.1h e specimen from Lllserpitittm has 
slightly longer (9-21 x 3.5-5.3 J.llll), lighl to medium yellowish-brown setae 
and distin.:: tly bigger apothc.:ia (150 IJ.Ill d iam.). Anolh.:r specimen (H.B. 
75S ia, on Leycesterinformosa \Vall., leg. E. Batten, from England) possesses 
septate setae with dark brown walls which arc solid along one lateral fa.:e, not 
at the apex, and arc arr.anged in more regular streaks and abundant grana. 
The se tae o f P. imbricafl• (Nannfddt 19!'15) arc cylindrkal, with hemispherical 
tips, and are strong!)' const ricted at the septa while an internal solidification 
is not mentioned. 11tc setae of P. atrofusca arc sputhula tc or navi.:ulate wi th 
slightly tapered he;.~ds (sec T;.~b 1). According to Nannfddt ( 1985) and Holm 
& Nannfeldt (1992) a specimen published as 'P. imbrim tll' on \la/erimm spp. 
proved to be an independe nt taxon. It is possible that each oftltc taxa presented 
in Tab. I belongs to a separate spedes. 

' l~bl c I. Compari~n of sd « lcd char.tclcrs of Pirolfllt'tl llfr(ifuscu and P. imbrimlil 

Ch~r~O:h:D /! tdmfitKII P.imhriCdla P.imhrknlll P.irrthriatta 
1hiln1i~k N~nnnfdJt ~(2005) 

( l llll5) HB1'nl.:o PR.\I tm»t 

Diam.of Dr~~ (50)60-120 Dry: 100- ISO Fr<'.sh: up!o •l50 Dry: 100- 160 
apothl-ci:~(f!.m) 1\:h)'JU!....d: IIW n:hyJr.itc:J: 160 

~lac(jtnt) Non · S<-pl ~ tc, Mo~tly ~fln · s<·p ta tc , 0-2-:scptatc, 
• 1 ·13X·H.5{~). UOil •SI'j.lla\1' , 9-21x3.5·5.3 9.6·16x(3.111· 
spathulateor 6- ISxJ(4). ;:ylindrical to 4.8t.:ylirn:lrica1 
na\'kubtc:with C)'liodrical na\icula le\lilh toda\'<lh.•with 
s lightly ta iH:n'<l 1\'ith )liKhtl~· t ~ l>t: n-d murxkdhl'ad 
h<od ho:nliStlhf rical '•"' hc:ad 

(32)33·•12x·1.5·S.2 30·•10x•l 39·S I(S7)x6·7.S J6-ol2x3.7-'1.6 

~K>n:si1.C( !Jrn) (8)9- ll xl.'i-2.2 6-Sx l- 1.5 (6)7.5-10x2-2.2 7.3·9(10)x1.8-2 

P<llll !'h)'S('~ 1.2v.·idc. No 1.7-2.J v.·ide, I. S-2..\ wide, 

-2~------~~:~='~----~~-~~,!_0n_,_,!:~!::~-----2.:.-:~~~~-----· 
H<>sl / ·'t-sltt<<~mdc.<lil Cirsium 

oler~"'" 
I.Mc:TJ'ilirllrt 
latifoiimrt 

l't•lc:rimu' 
$arrtb11rij'rJia 

Nomnfcldt (1985) considered it difficult to draw precise limits between the 
genera Pyrenopez izil and Piroflil i!(f because the large genus Pyl't!nopez. iUI 
is insulllciently invest igated. It is 3lso dillicult to provide 3 dear distinction 
bdwl.'en !he Piroltmm imbricatrr group and olher lineages of the genus 
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Pimttn~a. Ac.:ording to Nannfcldt (1985) there arc fou r independent lineages 
withi n Pirollaea, each of which can be connected to h)•pothctkal anc(1:l0rs 
of Pyrenopez.iza species. The I~ imiJric<tM group to which ou r species belong..;, 
has been pla..:ed in his fou rth lineage. Nannfcldt poi nted out lhat the "crucial 
feut ures of this lineage arc the thick wall of the setae (including basal septum) 
and the "double" septa between all or most cells in septate setae': R atrvj1tsw 
possesses mostly non-septate st'lae, whereas th e true P. iml,rimla and specimen 
I-I .B. 755\a ha\'C both non-septate and septate setae. There arc also transitional 
species such as I~ gtmmii.:ola Nann f. , I~ pauperwla Nannf. and E tricllostoma 
(Kirschst.) F~ ,\!hill. & Arx, which possess distinct ly septate margi n:~! setae. 
Nan nfcldt (1985) suggested that fungi from the genus Pirottae(t <Jre host 
specialized with narrow host-spectra. Members of the P. imbricaw group 
inhabit LaserJJit ium latifolium (Daral 2005), Cirsium olemccwn Scop. , V(dl!fimw 
smnbuc~folia Eichw., Cyll(mc/mm villct'foxiwm Pe rs. (Nannfddt 1985) and 
f esi11W codestis ( this article). 
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Amaurodon sumatranus (Thelephorales, Basidiomycota), 
a new species from Indonesia 
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1 Fimris/r MIISt um ofNtltural Histmy, Botalficlll M11 .. ~<'Wtl 

P.O.Hox ;, H -000 /'1 Uniwn:ityof ii.!L~irrki, fi11lmul 

llfn ii/S. k oljrl/;z@/1/. <!<! 
1 lmtitukcifH11tmry tm d t::c11logy. Ur~iw~itycifTartu 

40 L11 i St. , l::£-51005 Tflrtu, B tonif/ 

Abstract-A>tuWn:N'Itm .nmwlmll!l1. a ~)upinatc lhclcphOfll iJ )Jlt.'C~\of llm itliamynlta, 
is desc ribed from Sumatrd , Indonesia. It is relat..-.1 to A . .,;,;,us and .:hardcteri5ed by 
irs rurquoisc to g.recn. h~-d noid hymcnorhore and brood I!' ellipsoid, \Wrucose spo~. 
Both b lOim coUrctions Jeri\ 'I.' from endangered 1~• 1 swamp for\'S ts of the pro, inc~ of 
Riau. 

I<C!' .,.·ord~-taXOn<"Mtl)'. rainfor~l . Sburheast A .~ia 

Introduction 

Amtmrodon is u small genus of currmtly eigh t species belonging lo the 
thelcphoroid fungi ('Jheleplromlt>s , 8asidiomycottr). '!he genus is characterised 
by the resupinat{', lignicolous fruit -bodies with poroid, hydnoid or smooth 
hymenophore, 3nd blue to green colour, along with the violet o r bluish violet 
reaction of spores in KO II , besl seen before placing the ..:over glass on the 
prepamlc (Burdsall & Sctli iT 197'1. KOljillg 1996, KOljalg & Ry\'ardcn \997, 
t\gcrcr & lloughcr 200 I). Anumrodo11 is closely related to o ther resupinate 
thelephoroid genera, vi7 .. Pseudotomeutetla, Tt}meutetla and Tommtellop.~is. All 
these gencrJ ar<.• well-known ectomycorrhi1.a formers and have a worldwide 
Uistribution (GarUl'S & Bruns !996, Chumbcrs Cl al. 1998, Erland & Taylor 
1999, KO!jalg eta ]. 2000, 2002). '!here is no evidence, however, th at spcdes of 
Amaurodo11 fonn mycorrhizas. 

One of us (0.:..-1.) found two strikingly ..:o\ourcd sped mens of Ammuodrm 
during his collecting trip to Indonesia in 2002. Both were ..:o\le.: tcd from rott ing 
wood well abow ground in a peat swamp forest of the cast coast of Sumatra, 
Indonesia. They proved to be conspccific and related to the species complex 
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of A. viridi!i (Alb. & Schwdn. : Fr.) J.SchrOt. Morphologi..'<ll and DNA-based 
analyses showed that they represent a distinct species, which is here des~r ibed 

as the first spe.cics from the O ld World tropi.cs as A. swnr1trmm.s. 

Materials and methods 

During microscopic studies the basic mount ant medium used wa.<o Cotton Uluc 
(CB}, but also 5% KOJI was used (sec Micttincn ct al. 2006 for further detail). 
Spore and other measurements \\'ere made and illustrations were dra\"n in 
CD. Mcasur(.'ments were done using x lOOO magn ificnion and phase contr.1sl 
illumination. 

The following S)'mbols arc used for spore measurements: L"" mean length, 
W = mean width, Q = UW, i.e. average length divided b)' average width, Q' = 
lengt h/width rat io of individual spores, n"" number of spores measured from 
given number of speci mens, fo r instance 90/3 means 90 spore." mca.<;ured from 
3 specimens. In presen ti ng the variation of spore size and Q: thl' whole range 
is given in parcnthcsc.·s. The 90% r.a.ngc excluding the extreme 5% of values 
from both ends is given \llilhout pa rentheses. Whenever the figu res \'lithin and 
outside parcnt hese:;: arc identical, parentheses arc omitted. 

DNA from dried fungal basidiocarp:;: of A. :mmatrmws (holotype), 
A. l1yd11oid(S KOija lg & Ryva rdcn (isotype in TAA), A. viridis (TAt\119661), 
and A. mJIIiLOI.!ruleus Agerer (hml)'pe in M) was extru.:ted. 'lhe internal 
transcribed spacers ITS! and 1'1'$2, and 5.8S regions of nuclear ribosomal 
DNA were amplified, sequenced and phylogenetic analyses carried ou\ 
fol10\'ling !he methodo; described in KOijalg ct a!. (2000). Sequences arc kept in 
European ;\•lolccular Biology Laboratory (EMBI., accession nos AM490941 -
J\M490944) and in UN ITP. (KOljalg ct al. 2005, accession nos U DllOfl0294 and 
UDB002293-UDB002295). 

Species desription 

Am cmrodo11 sumcdrat111S Micttinen & KQljalg sp. nr.w. Fig. 1-2 
Mw·.oBAst: MUSI0$56. 

llmi.dimna n.·$r.pinaJmn, byssoid.:um, tH:Pf'f<lhil.:. llym.:11irom lrydrraurun, ~u/dJ lm:vi.c, 

dr((l I ,.,.,. ltJtr,-;,:is, trbtjulmlrtm J.f'lltlrrrltllis, Sr11Kaem/eKoms vd l1ttt<llo vfritle. Systcrna 
lrypl1urum mnrtt)miticwn. lryplmc t.:nuitrmi(,u/u.:, l1yalimo.: vd k ••ilcr u~uitrmicmm:. 
fl rfosc<'/IS. Cy~idia nulltl. lkiSiditi.</IIWllc rlli!owuletl<, wrrucultl5lle, levit.:r crus.<t fmrictt/lre, 
/utn;fuK" c, •1.7-5.7 X 3.7-<l,7 jtm, 

Hoi.OTYI't- lndorltSia. Surualr.i, Riau: 0 Jnau Pulau llesar I Oilnau &wah Nature 
Rc._<(' n 't', on angiospcm1 trcc stump, K 0"•10': 1:.102• 16; t3.1V.2002 0. MicU int'n ssn 
{IJO. isoC)'JlCS in H and TV). 

ETYMOLOOY- Epith<'l rdl'rS lu Ilk' plao:cuf colk.-cting uf thl' )pL..::il'S, isliu ll.l ufSun ~<ilt<il . 

ITS MI)NA StQUI:NCI:A<X:U!!'lOS SUM!IIlii S HMIII. AM-1909-IJ, UNITE UDB00229'1. 
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Fig. I . Amtmrodmr viridi$.. I~'Ciotnw. a)~pon.os: AmmtAAfolllrJ<ftroi•l.-s. i'>'JI)'IM:, bhpore~: Amarm.lifou 

Stmullwm•~ holotypc, c) Sl)()(<'$. d) basidia, c) subicular hn)hac. 
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Basidiocarp resupi nate, size ranging from small patches of less than 1 em: 
up to a confluent urea of about 100 em:, eusily separdblc from substrate, 
byssoid, intensive dark turquoise when fresh, drying yellowish green. Surface 
sparsely hydnoid, spines mostly I mm long or shorter but longest spines up to 
2 mm, typically somewhat spathul3te, reminiscent of sh3rk teeth. Subkulum 
approxim3t cly 0.05-0. 1(-0.2) mm thkk. Margin not diffcrcnliated, mycelial 
cord.-. absent. 

Hypha! system monomitic, all septa with damps, structure loose, rathe r 
un iform throughout the basidiocarp. Small crystal grains und rods on hyphae 
here and there seen in Cll, abundant in water. Green pigment abundant as 
amorphous matter in KOH. 

Hyphae thin-walled and hyaline in hymcnium and subhymcnium; rkh ly 
bra 1t~:hcd and ( 1.8- )2.0-3.2(- 3.7) .. m in diameter in subhymcnium; slightly 
thick-\\•alled and yellowish - brownish in tr.una and suhkulum, (2.3- )2.8- 1.0 
(- 1\.9) .. min diameter, in water partiall)• staining bluish violet, C l\(+) to en-, 
plasma ligh t blue in en. 

Basidia long, clavate and winding, occasionally constricted, (I 1.5-) 16.5-27.5 
(-28.5)x(4.8-)5.2-6.3(- 6.7) fJ ffi, 1.=22.5 fJm , W=5.7 f.llll, n=46/2, with four 
curved, basally broad, 2- 4 !Jill long sterigmata. 

Basidiospores brc.>adly d lip);oid to short phascoliform in latera l face, ellipsoid 
in frontal face, verruculose, slightly thick-walled, yellow in CH, sligh tly CB+ to 
CB- . greyish-brownish in distilled water and turning violet in KOH, although 
the violet colour may fade under the cover glass. Ventral side COih:ave, straight 
or .:om•cx. Warts bard)• projecting. at most 0.2 JJm high. Spores (1.5-)1.7-5.7 
(-6.6)x(3.5-)3.i-•1.7(-5.3) !Jill, 1.=5.1 .. m. W=1.1 .. m. Q'= l.l - 1.3(- 1.5), 
Q= 1.24. n= 12012. 

Distribution and ecology. 1l1e knO\'Jll collections come from a si ngle naturdl 
forest area in tht.' cast coast of Sumatra, Indonesia. Both grew on standing 
angiosprrm wood in middle stag ... -s of de.:ay, with the basidiocarps we ll above 
soil. It has not been collected from the o ther parts of lildoncsia despite months 
of field work by one of us (O.M.). Because of its vivid .::o\our it is not easi ly 
overlooked, and thus .:an be .:onsidercd uncommon. 

'I he habi tat of the linds is peat swamp ((}rest, a typ<.· o ( r.1inforcst growing 
on acid pcut soil. Jlalf of Asia's peat swamp forests arc found in Indonesia and 
arc <.' xpericnci ng rapid conversion and drJining there and elsewhere (Riclcy 
& Page 2005). 1l1e specimens wen.' collected in a nature resen•c adjacent to 
the la rgest remaining peat swamp for<.-st area in Sumatra, Kampar Peninsula. 
Both the reserve and the larger area arc acutely threatened by deforestat ion and 
collapse of hydrology (Hooijer 2005). 

Ectomycorrhit..altrcc species of the family IJiptemmrpacetie arc common 
at the collect ing si te. Alt hough Amaumdo11 has not been recorded in studies 



l'ig. 2. tl yn h~nophon: of AmwtnNII'In Sllmal rmms (lllxr.~ . isoi )'J>e in H ) ~nd rl. ilytlnoitld (below, 
is01y1lt in 0), magnilia rion x n.?. 
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of mycorrhizal communitic.>s so far, it is nc:vt'rtheless probable: th at it fo rms 
ectomycorrhiza li ke its d oses\ relatives. Since the specit.'S in the genus arc rare 
they would easily be missed in mycorrhi7..al studi es. 

Remarks. Amaurodon smnatrmms is characte rised by its turquoise to gree n, 
sparsely h)•dnoid hym enophore with short and somewhat sphatu late spines, 
and broad!)• ellipsoid to phaseoli form, verrucose spores. 'I his combinat ion 
of microscopic and macroscopic characters sets it apart from closely related 
species. II is the only species o f Am(lrtrodon so far described (and reported as 
far as we know) from tropical Asia. 

A temperate species A. viridis dc vd ops oficn small ac ulei Like A Slmw trm m s. 
'I he acul d of A. viridis are ~ener-J. ll)' sma ller, 0.5(-0.i) mm at most and usu:llly 
shorter. Its spores are subglobose, ah"'a)'$ with .:onvex ventral side, and in 
average wider th an those of A. su rnal rtmtt.~. 'I he small difference in shape ca n 
be seen in Q-values of t he spores (Tab. I). Aw>tralian A. aqui<:oemleu$ is closely 
relatl'd to o r conspecific with A. viridis. Its ba.~ i diocarp is smooth or minutely 
granulosc, and it has similarly subglobose spores as A . viridi~·. albei t slightly 
large r than in th e material o f A. ' ' ir idi.( studied here. Agcrcr & Bo ugher (200 1) 
reported a di fference in spore colour between A. aquicoeruleus and t\. viridis 
when observed in water. We fo und hyphae and ind ividual spores lumingfaint ly 
lilac in d isti lled water in the isotype of A . mJuicoeruleus. We have no t seen a 
similar reacl'ion in A. viridis, but we can no t assess th e ta:<onomk importance 
of this character based on the few specimens studied here. 

A. ltydttoide.s was described re.:ent l)' from Venezuela (KOljalg & Ryvarden 
1997). Its hymcnophore .:onsists of dense, slender, regularly qrlindrical spi nes 

T:1blc l . Amuunultm species; basid io~porc mcasurcmcol~ of t he ~p<dmcos stud ied. ami 
combined statistics for each species (in bold). 

"""""' Ltngth (pm) Widl b(Jiml w q 
A.~kotfJjrus U-S.S 5.11 41-HIHl) '-'' 1.0-1.1 1.11 " A.II)Qlo~ j4.H4.S- S.7(- 6.0) ... IU -lH-HH.61 J.92 1.1- U Ill 6111 

botY!"'(O) (U-14.6-5.2(-5.41 4.9] (U - )l.S-4. tHJI J.~ IJ-1.4 ll9 ll 

~·dMJ7853 [4.2-14.4- 5.8(-6.01 U l (lS-)3.6-H '·" 1.1 - IJ Ill " A.sumai iMIIIi (4.s-H.7- S.7H.6l 5.11 U5-ll7-4.7HJI 4.11 1.1-1.5 ll< 11012 ....,. [U-14.6-U(-5.61 "' U5-IJ.H .4H.SI 3.91 1.1-1.4 Ill .. 
MitninmS670 {4.6-14.8-6. 1(-6.6) Sl< 3.8-4.SH.9l 4.17 1.1-l.S Ill .. 
A.l'iidis (U-14J-S.4HJI .., (JJ-)1.9-4.8(-5.0) ..,, 1.1-U 1.14 110/4 

'""'" (4.1- 143- 5.6(- 5.7) . .., (ll-)19-4.9(- 5.0) •. , 1.1- IJ 1.14 " ~- (4.1-14.5-5.1(-SJ) .. , 4.0-4.6(-4.8) '·" 1.1-1.2 1.14 " 11.11.1863 
~tv•dtn2181 1 [4.G-141- 5.4H.6l U1 {3.7-)3.8-4.71-5.0) '·" 1.1-U 1.13 " ~Mdtn 43426 (U-14.4-5.4(-5.6) U8 (ll-)3.9-4.6(-5.0) w 1.1 -1.3 1.1] " 
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'------------1,------- =~=:Ulronus 
'---------- ~~enZ=;Jes 

---~,~.O~Sw~,.~.M~~~.~~----

Figure ),. A n~ig.hbuur·jl>ining tn'i! uffour Amauro.-WtJ ~peci1.'$. U)ing the H:I$Cgaw-.. ·KishimJ·Yano 
(IIKY85) $Ubstilulion model. 

of approximate I)' 2 mm in length. In .:ont ra~ l the spine~ of A. mmafmmtJ; 
are sparse, usually I mm long, and commonly somewhat spathulatc: (fig. 2). 
Microscopically the two are very similar. Rhomboidal large cry~tals, abundant 
in A. ltyd11oides, were not found in A. swmrtrmms when studied in CB. 

•table 2. ITS rONA Sc<tucncc pairwi$C h:asc <liiTcrcncc$ of four AmtJurotlt'll spc1.:icS. 

Spffltspalr Proportlonof~tslifftrlnq PairwMI>Mtd&tiKe 

A.~ult~VtfMA.vi~ 1V58S , ... 
A.~ultU\vtm~~oA.wrrutrallU\ mssJ .... 
A.~ult!nvt~UiA..hydnoidtl SV!BO .... 
A.~ldis'l't!SIIS,..wmati..U EIJ.IS97 ,. ... 
A.l'lridis¥ttsusA.IIydDoldti 61/SI)t 10.1% 

A.SOm.llr.JIIUIVMUiA..~ ''"'" '"" 
ITS rDNA· based analysis. confirms the status of A . . cnmatrtmm as. a dist inct 
s.pedc!i {'13.h. 2). ' I he closest species is A. lcydlloitle$ which differs byi.6%. ' lhcse 
two spcdes clu..;tered also together in a neighbour joining tree (Fig. 3). ' I he 
isotype of A. aquicoemleu~ and a ~pcdmen of A. viridi5 collected in Ru.')Sian Far 
East are dosely related dilfering by 3.8% (22 base pairs from 585 arc differen t). 
Tcdersoo el al. (2006) selected 98% of ITS sequence identity as a value of a 
molecular speck-s criterion for the resupinate thelephoroid fungi. 11tis fi~ure 
(98% iden tity or 2% base difference) seems to be rather conservative (KOijalg 
et al., unpublished data). However, in this study we have sequen.:ed a single 
specimen per spedes only. '1 herefore we can not eliminate the pos..«:ibilit)' that 
A. viridi.( and A. ll•Ji ticoem leu.( \vi ii he !iynon)'ms based on the 2.0% threshold, 
when more ~pccimc n~ arc sequenced. To solve the ~lat us of A. aquicoentlem, a 
global survey of A. viridi.~ would be needed. 

SI'I,(; IM K:<~ n ·t.mn;o Amaumtlm• U.f<lia~mleU5. Au.slro~lia. Wt:,<o;tem Austro~ t ia , Stl!w-o~rt 

RCMd. 'J,7 km east ofB rodau:an High\•'a)', bet..,w n f\~nm< tl and August<!, on dead .,-ood 
of E11cal_vp1u.< mar,.:inataOr ll. mklpl•ylla, 2>1 .VII1.1999 R. AK.:!n::r& N. Uougher(is.,)t~-pe 
M). 
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;\mm1rodou IJydt~oid.·s. \'cnezud~ l~ta lh>lh·ar: l.us l\iew~. on dead har<h~oi.XI. 

12.VI.I99S L. R~'\'llrUo:n 37576 (isotypo:.s 0, TAAl: L R.yv .. nJo:n 37853 (0. H). 

Arnmm.K/QII wm111mm11. Jndon\'Sia. Sumatr_. , Ri<~ u : l><i11<11 U l'ulau lksar f U<auau B;,w.·,.b 
Nature R.e.scn 'C, on angiospem1 log on tile ground, :-.1 0"40': li 102°16: 10.1\1.2002 0. 
Mituin~n ~70 (80, U): Sot~ il llO bolotypt. 

ArntmroJo, "iritf,f. Hn.la.ml. Uw;ima.~: Hebink.i . Kui\'t>puisto eBrunn~p;uko:n· ), t>n 
rotten Aim•$, 17.111 .1863 \\1, N}1~11<kr {U). Italy. Sardinia, :\uoro PrO\•ince: Ulgo Alto 
Flml'K:~ Jliumc. on ,\ lmiS I:fulina<il. 29.XI.2000, L Ryvarden <13426 (0, I I), Russia. 
PrinlOfyc: Distr. Temei, Sichotc-1\ lin Nature Rt'$oCfW, Maisa, on deil\1 &tul11, 1-I.IX. 1990 
lUI. Petersen ( I',\ AI49664). Uni ted State,~. Californ ia: San Diego County. Mt. I'Jiomar 
JW;,J , on Qunr1u. 19. 111.1 985 L Ryo.~.~ru ... n 22811 (0 . H). l'o: m1srh'ilnia: l:l l.'t lill.'li~m . L 
I).SchweinitzS62(1ectOI}'JK' PI I). 
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Four new Chinese records of Petrie/la and Pseudallescheria 

(Microasca/es) 

GUANGYU SuN, JuNLIN ZHANG, RONG ZHANG 

sgy@IIW$1111fetli i. CI/ 

Cclloog;.• of Platrt Proft'ction. NortltWI!$t Ad-P UniwNity 
l~mglir~g, Sluum:n', 7 121CJ(), Cllim1 

Abstra(l-111~ a.scontyt'~le gtntra P.-td.-1/u and P..:tlllttlloclluia a/(' rtporl('d for th(' 
first linw from Chin;a. '1\vo spedes of Prtridllt {P. .,:tmulart~, P. .<tmfillll) :and two ~pedes 

of fl..:lllf"/lr.rftrri" (l's. bu,.lii, l's. d lij>wi,/m) wert round oo pb111 debris a1KI soil from 
Shaanxi Pmvinao and Gansu Pnwi,,cc, China. 

KC)" Wfln.:b-taxonoo l~', Po:trirlla $"1111111/a, Pctrici!JI wr1lilla, ~mlll/l~u:ria /J()ydii, 
P.«t,dallr.~<ller~dlip50irka 

Introduction 

Pelridlu Cuni is cre..:tl•d by Curti in 1930 (Kirk et al. 2001).1llc type species is 
P. sordida. Corlett ( 1966) added Perriellflto the family Mi,rO<tSC<ICc!llt!, Barron et 
al. ( 1961a) noted that thcgcnus ischa.ra.cterizcd bypredominant lyasymmctri..:al, 
honey-coloured to reddish-brown, hairy ascocarps. Corlett ( 1963, \966) 
observed that as.:.:i developed dire.:tly from filamentous as.:.:ogenou."l hyphae, not 
crosiers. 'I he spedes of the genus grow most]}' on soil. animal dung and plant 
seeds (Barron et al. 196 \b). 'rhc specifi..: .:.:haractcrs of Petrie/la arc the ostiolatc 
ascocarps and the reddish brown, often asymmelrk"<~l ascospores (Ar.\ et al. 
1988, Barr 1990). 

'TI1c genus Pseudtfllesdferia Negro11i & I. Fisd1er is also in the Microitscac.eae. 
A notable addition to the amended family description is the inclusion of species 
with non-ostiolatc ascocarps (Benny & Kimbrough 1980; Barr 1990). '!he 
presence or absence of an ostiolc is probably not significant above the generic 
level (Cain 1956). "lhus, the non-ost iolate genera Kernia and Petriellid ium 
(a genus based on A/le$du:ria lmyJii) arc included in the MicroflScai:t!lle because 
they fit the family concept in every o ther way (Malloch 1970, Arx 1973). 
Examination of the type specimens fo r Petriellidium and Psettdidlesclteria 
has revealed that these two gencr.J are congeneric and Petriellidiwn is a late r 
S}'nonym of Pseudidles~.:llerin {i\<fcGinnis d al. 1982). Pseudtdlesdteria is 
characterised by ascocarps that are usually non-ostiolate, whi.lc the aS(:OSpores 
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arc symmetrical and usually yellowish or rarely reddish (llenny & Kimbrough 
1980). In this pape r we pro"ide the first descriptions of I~ gultu /(1 /(1 , P. sort/ida, 
Ps. e.llipsoide(l and Ps. boydii collected in Chi na. 

Materials and methods 

Cult ures were isolated from plant debris and soil during 2005-2006 (Sun ct 
al. 2004) and were grown on potato dextrose agar (PDA, 200 g potato, 20 g 
J.ext rosc:, 15 g agar, 1000 ml distilled water), and cornmeal agar (G.,·IA, 20 
g cornmc:a l, IS g ag<~r, 1000 ml distilled water). For morphological studies, 
subcultures of all isolates were grown in glass: petri dishes on Pl)A, at 25°C, in 
the dark. 'Jhc morphological characteristics, inducli ng diameter of the colonies 
we re determined" weeks afte r suhculturing; photographs were ::~lso t::~ken . 

Ta xonomic description 

Petrie/la gut111lata G.l. Barron & Cain , Can. J. Bot. 39: 81t l. 196 1. Fig. t (A-8 ) 
• Miat>Q:ta.sgutfultltus(C..L Barron & Cain) I.odhil . T:u:cmom r o f Fungi (Pmc. lnl. S~·mp. 

Madr .. ).. 19'73)1 : 25·1 . 19'78. 

Colonies at 25"C with a dai ly growth r.1 tc of 2-3 mm, whill: when young, 
turning pale greyish and blackish with age. Growth is irregulurly 1.onate. 
Ascomata produ..:ed abundantly, at lirst in the aerial hyphae, later in and on the 
agar, especia lly to the outside of the colonies in older cultures; as;;omat:l bla..:k, 
;;arbonaceous, subglobose to pyrifo rm, 100-250 !JIU in diameter, with papillate 
ostiolc, hair.; forming a dense mat round the as;;omata, usually short, septate, 
pigmented. smooth, about 100 x 1.5~oun; asci ovoid to broad!)' da,•atc, 18-28 x 
12-1 8 !Jm: ascosporcs plano-con\'ex to conca\•o-.::onvex in side ' 'iew, ellipsoid 
in face \'iew, 8.5- 10 x 4.5-5.5 tJm, single-celled, red-brown in color, containing a 
few (usually two) large oil droplets and severa l smaller oil droplets, t·xtruded at 
maturity as a ba ll at the mouth of the ascomata or as a long dark-brown cirrhus 
in older cu ltu res. 

SJl«inu.• n eX<~ mined: JOil. ¥ang.ling. Shaanxi. HMUABO 1:12297-1. 

Petrie/la sordida (Zukal) G. I. Barron & J.C. Gilman, Can . J. Bo t. 39: 839. t961. 
t:ig. I (C-0) 

.,\l it'ffllil-CU$ t.tm lillr.,f Zubl, lk r. dt. Uol. ('res. & 29.). 1890. 

Colonies at 2S"C with a daily growth rJ.t~ of2-3 mm, white when young, pale 
greyish wit h age, witho ut distin ct aerial mycelium; ascomata usually superficial, 

Fig l . A: as.::onu of Pdrklla gullultlfil: R: ascospo~ or P.. g"'t 11latm C: a~.::oma or /! MrJiJa: 
D:ascosporesof P. ronlilla; 1!: ,\ scoma of PMrrdallaclu~ria clli(l.(()id.:a: 1:: ascospot'CSof 1':1. c!UfljOidl!a; 
G: ucoma of/~ I'I.J)'f/ii; li : as,ospOrts of J>.. ~m. 

Scoik:b~u: A. C. E.<i - SO IJm: U, 0 , 1:, 11- IO!Jm. 
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occasivnally immersed in substam:es, spherical or ampulliform, black in 
reflected light, 190-350 ~min diameter; with a cylindri<:al, up to 300 ~m long 
and 60-90 J.llll broad beak, usually covered with some seta-like, septate, brown 
hairs; ascomata l w-..U dark, composed of several larers of flattened cell; asc i 
obovate o r broadly clavate, 8-sporcd, evanes.:cnt; as.:ospores el ongate, reniform 
or slightly lunate in latera l \iew, aseptate, dextrino id when young, pale reddish 
brown when mature. 9- 11 x >1.5-6 (J.m. with a distinct germ pore at both encl-., 
extruded as a stick)•, copper coloured mass. 

St><...;imcncxamint.:d : pl:mt debris. Tian~lwi , G:ull'u, II MUAO() 822302- 1. 

Pscudaltcsdrcria cllipsoidca. (Arx & Fas..<:at.) McGinnis, A.A. Padhrc & Ajcllo. 
Mrcnlaxnn 14:98. 1982. Fig.I(F.- F) 

•l'<'lridlillimn dlipwii/(mn Arx & Fa~!Hit., 1\:rwonia i: 3i0. 1973. 

Colonies at 2S"C with a daily growth ro.~te vf 2.5-3 m m, pale greyish, with a 
iloccose or lanose aerial mycelium. reddish brown with age;ascomata immersed 
or semi-immersed, spherical, non-ostiolate, smooth o r covered with hyphae, 
brown, 75- 180 !Jill in diameter; ascomatal wall >1 -7 (Jill thick, reddish brown, 
textura epidermoidea in l'Urfacc view; asci obovate o r spherical. 8-spored, very 
cvancl'cent; a...:cosporcs broad\)' ellipsoidal, rounded at bo th ends, dcxtrinoid 
when young, pale straw ..:oloured when mature, 7-9 x S-6 !Jill , with two germ 
pores. 

Spccimcn cxamincd:.wil. 'lil ibai. Shaanxi. l tMUAIIO 822 118· 1. 

Pscudallcsdreria boydii (She-o.~ r) McGinnis. A.t\. l'adhre & Ajd lo, 
M}'cotaxon 11:97. 1,82. 

• AIIa<heri•• brl)'ilii SIM:ar, M~·colog ia H : 2<12. 1922. 

•Pdritllidirlm boytfii (Sht'ar) Malloch, Mycvlug.ia 62: 738. 1970 . 

Fig. I{G-H ) 

.,pJt:<.dallcsdu:ritt .<b(ttrii Ncp;roni & l.l:i,ch .• Pn:!nsa Med. ,\rgcnl. 30:2393. 1943. 

Colonies at 25"C with a daily growth ro.~. t c of 4-5 mm, whi te or pale when young, 
with grey o r brown shades when old, fl occose o r lanose; ascomata usuu lly 
submerged, spherical, non-ostiolate, 140-200 !Jill in diameter, often covered with 
brown, thick-wull, septate, 2-3 !J.Ill broad hyphm::; ascomatul wall4-6 !Jill thick, 
composed of 2-3 klyers of flattencd, 2·6 ~m broad cells, textu ra epide rmoidea in 
surface view; asd obovate or nearly spherical , 8-spored, evanescent; ascospores 
elli psoidal, symmetrical or slightly asymmet rical, dextrinoid whe n r oung, 
straw colored when mature, 6-7 x 3.5-'1 ~m . with two germ pores. 

SJ'{'Cink'n c.Ymint.d : w il. Taibai. Shamui. I IMUAIIO 822 111 - 1. 
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New records of smut fungi from Korea. 1 
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liJivi..~ioll of Envirom/Jomlul Scitm co: uml lia•L'!;icul l~·~~gitu:t!riug 

Korttl Uuiwrsily. St'tllil 136-iOI, Kt~rt'll 

lusk77®/nti.XI~kr 
1l .f1bomttJ ry nf /im!SI mul Sluufe Tree l'utlwft•KY 

Kond For{;S / Rt'5e<lrdlltlstiflltt', Si!ou/130-7 /1, KMi!t1 

,\bst ract 1:our ~pccics o f smul fungi . Kodomauia 0.\"ol/idiJ.. "f/u:caphora lflltl.<pto.<, 

Urocyst1s sy1KIKC/I. and \ •(mk)'l"l Ytlilla ,ii, :~.re rcpom-d for the finl time from Ko rea. 
t\ mbis ~<'Willi is recorded as a nc"· hos1 o f 111c>:<1pl10m thla$['«J1. 1\ list o f the oorre<t 
n~mnuf lhe known .smul fungi in Kvrca i~· ubvgiYen. 

Kt')' words plant p.ath~nic fun]::). taxouomy, lb tila..:itr,n)'"cto:s 

Introduction 

' I he divcrs:ityoflhc smut fungi in Korea (Ustila,~.:iuumycdes ant.l l\llicrubutryales) 
is poorly known , and still not intensively studied. No regional monographic 
study has been carried out yet. Some information about smut fung i in the region 
has been published in a few phytopathological art ides. Up to date, only twenl)'· 
five spe.: ies on twenty·three vascular plants have been reported, making thirty· 
two smut-host combinatio ns (according to C ho & Sh in 2004 and BPI databa!oic). 
The following, sp~cics arc current ly known from Korea: (;b(lf/i .m a oryzae (Syd. & 
P. Syd.) R. Baul!r d a!., MaCillpiuumyces ueglectus (Niess!) V:inky, Splwcelotheca 
hydropiperis (Schumach .) de Bary, Sporisurium CT/lt! lllum (J.G. Ki.ihn) V:inky, 
S. reilimmm (J.G. Kii hn) Langdon & Full., S. surglli 1:-:hrl'nb. ex Link, SJWrisoriwn 
sp. on 'lhemeda triaudr11 Forssk., Tilletitl b(m:laymm (Bref.) S3cc. & P. Syd , 
't: caries( DC.) Tul. & C. T'ul., '/: coroua Scribn., '1: lae11i5 J.G. Kiihn, Trauz.{dudiella 

'Aullwrforcnr~t•spol ~tfc,Jcc 
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llyJw dyhts (Schltdl.) Voinky & McKenzie, Urot:~tis rrg ropyri (Preuss) A.:\. Fisch. 
Waldh., Ur. m agia 1 l).<~ss., Ur. tritici KOrn., Ust il(lgo lnrcm1e (Pcrs. : Pcrs..) Rostr., 
U. coicis Href., U. crmneri KOrn., U. lzord~i (Pers. : Pe rs.) Lagerh., U. nmydis 

(DC.) Corda, U. mtdtl (].L. Jensen) KcUerm. & Swingle, U. sl1imimm Henn., 
U. sylllllt!rismat? (Schwcin.) Peck, U. triclmplwm (l..i nk) KOrn., and U. trifid 
{Pers.: Pers.) Rost r. 

The four species listed in the present article represent new records of smut 
fungi from Korea. They h'ere found by the senior author during exam ination of 
specimens in phanerogami~ herbaria in Seoul. Duplicates of these specime ns are 
housed in SO~·I F (Mycological Colle~t ion of the Instit ute of Botany, Bulgarian 
:\C'.Jdl'my ofSdences, Sofi a, Bu lgaria). 

Materials and methods 

Material from the herbaria of College or N:mu·al Sciences. Seoul Nat ional 
University, Seoul (SN U) and Korea Universi t)', Seoul (KUS) was examined 
under ligh t microscope ( J.M ) and scanning elect ron m icroscope (SEM). fo r 
J.M observations. the spores were m oun ted in lactopheno\ solution on glass 
slides, gently heated to boiling point and then cooled. Tite measurements of 
spores are given in the form: min-max (mean ~ I standard deviatio n). In the 
dcs.:ription ,t he symbol 'n/,: ' is used to indicu tc the total numbers of measured 
c.olle.:tions, and spore balls o r spores, respect ively. For SEM, the spores were 
attached to specimen holders b)• double-sided adhesive tape and coated with 
platinum with a llitachi E-101 0 ion sputter. '!he surface structu re of spores was 
observed at IS kV and photographed with a l lita.::hi S-.3SOON scanning electron 
microscope. 

New records 

Koclumwia oxalidis (Ellis & Tracy) M. Pi-.tck, Mycotaxon 92: 34. 2005. J:igs. 1-2 
• IJstilngoo.mlidis Elli~ & Tr..cy, J. Mrcol. 6: n . 1890. 

Sori in seeds, fill ing the cupsules with spore mass, in conspi.:uous. Spore m ass 
powdery, )'cllowish brown. Spores mainly globose, subglobose o r ovoid. rarely 
broadly cllipl'Oidal, light yellowish brown , 1'1 - 18 x 12.5-16.5 ( 16.h i.O x 
14.8~.9) ~1 m (n/

1
= <10), including the ornaments; walll- 1.4 .,am thkk, densely, 

ir regularly ech inate, spi nes up to 1.5 .,am high, often appear to anasto mose at 
thei r bases. 

SPECIMENS EXAMI NED - On O.w1lii C()fnic"ltl/a 1..: KOttEA . Kyoungbok l'ruv .. Mt. 
H~ngro, I /un 1972, leg. S. K. Klm {as Xtmtl1u.~"lis CQit~ic,.lmu) {S:.IU 46 7Z9, SOMF 
'26201) : KOREA,sino.' loc., J t M:.~)' 1972. 1cg. Y.ll. Yang(~o~sX. tPm~t~lnta){SN U46 728, 

SOMP26 202). 
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f igs. 1·2. Ko:Kittnat~ia o.•·a/illis on O,~~a/is C(}micr.laltl (S~U <16 729): I . Sorus in A ca~ul<-: 2. Spores 
in SI:M. Scil lc bJ~ 1 - I em , 2 - 20 ~m. l :i~. 3·4. '1/u:mphor~~ 111/a.•{'t!(» on ,\mhi! scrm/ll. var. 
llttlllti;(lllct~sis (Sl'\'U •111 1): 3. Optnt:J ~ iliqu:~ wilh ~ SOUlS in Stl-...IS; 1 . SpurtS in SEM. S.:ale bil.n: 
3- l on,•I - IO ~m. 
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Distribution. On Oxulidac:eae: Oxafi~· c:om iw/ata (XtmllwA-<tlis w nricultl/11 (L.) 
SmaiJ), 0. dillem"i JaC(). (Xfmllwxtdis dille11ii (JaC<J.) Holub), 0. foutmw Bunge, 
0. stricttf L , Europe, Asia, North America, and South America. 

Comments- 'Ote o rnamentation is r:dtinate (cfr also Kakishima 1982: 90) but 
not vc: rruculose, as it is Jescribcd in some recent publications (VUnky 1994, 
etc.). In Asia. this species is known from the Far East o f Russia on Oxalis di/lw ii 

(Azhukina eta!. 1995) and Japan and China on 0 . comh-ulattl (Kakish ima 1982, 
Guo 2000). 

11u:capl1ora tlllaspcos ( Bed) Voink)'· Mrcotaxon 89: I ll. 200>1. l:lgs. 3-'t 
• Uslilll~thlasp~s(Bcck) Lagerh .. in SydO\'>·, U51. No. Il lS. IIS97. 
• &m/,illu$ tlda.~ (3cd;;) DcndlC\', M~·cotaxoo M:424, 19'fi. 
• 'li.llhidltlllrlm,'lros (Be-ck) V4nky, M~·cot:u:on 70: )9, 1999. 

Sori in seed-., fi ll ing the si liquae with inconspicuous spore mas.~ whk h is 
released when the siliquae open. Spor~ mass pO\\'der)', light yellow-brown. 
Spores b roadly ellipsoidal, suhglobosc, ovoid or irregul ar, 10-15.5 x 10- 12.5 
(12.2:!: 1.0 x IO.h0.7) ~tm (n/

1
=50), including the ornaments, pale yellowish 

brown: wall 0.6- 1 ~m th ick, wit h irregularl y arr-• .mged, coar:;c warts, tubercules 
or elongated ornaments, 0.5- 1.8 ~m high. 

SPECIMEN EXAMINED - On Artlbis sumltl 1:r • .md1. & Soli', l "•r. lml/aismU:"Mis (N':tkai) 

Oh,o;i: KOREll . Jtju PI'O\·., 17 July 193-S, lt g. P.S. Do(S:\'U 4111 ,SOMF 26203-). 

Distribution. On Bmssicw::cmc:: AlJ$swn, Ambis, Cardmniul!, CardmniiiO}J$iS, 
Dmba, C'rysimum, and '1/tlaspi, Europe, Asia. 

Comments- Tltec11plwm thlm•peo.{ has been previously reported only from 
Europe (V3nk)' 2004) . llere is the firs t Asian record found on a new host 
species. Ambi.~ S!!rralc4. The Korc:an spccimc:n has some: d ilfc:rcnces in the spore: 
morphology in comparison with European specimens: (i) lower maximum 
V<Jiues of the lengt h and width but wit hout discrete ness in thei r mean \'a lues 
(dr Denchev 199 1: 19, 200 1: 127), ( ii) more coarse and irregu lar o rnaments, 
that arc not more elongated on o ne of the sides, as they were reported to he 
characlcrislk of mosl spcdmens from Europe (cfr V:in l .. :y 1994: 380, 1999: 39, 
Denchcv 1991, 200 1). 

Urocystis syt~eocca (I~A. Kirdm.) B. l.indcb., Symb. BoL Ups.al. 16(2): 99, t959. 

Sori on the leaves, hypoph)'llous, forming pustules, 3.5-6 mm long, 
suborbicular to broad!)' ellipt ical in outline , at first covered by the epidermis 
which later ruptures to cxpo);;c the spore balls. Spore mass powdery, black. 
Spore balls subglobosc, broadly ellipsoidal. ovoid o r irregular, 19.5-42 x 14-36 
~ml, composed of 1·6 (-8) cent ral spores (1 ::9.8%, 2= 17.9%, 3=25%, 4=26.3%, 
5= 12.5%, 6=6.3%, 7=1.8%, 8=0.4%; nl

1
=221 ] and a d iscontinuous la)'Cr of 

peripheral sterile cells. Sterile cells orbicu lar, suborbicular, broadly elliptkal 
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or oval in outli ne. 8 - 15 fJ.m long, light rcllowish brown; wall 0.5-0.7 ~tm rh kk, 
~mooth. Spores subglobosc, broadl)' cl lip~oidal or irregular, 12.5-19 x 10-1 5 
{14.3:!:1.7 x 11.6:!:1.3) ~tm {n/

1
=45), dark- or medium reddish brown; wall l-2 

~tm thick, :;moot h. 
SPfCIMEN EXAMINED - On HeJotllira Millfir4• Kakai: KOREA. Ch ungn.ml I' M '., 
Boryrong, Ungdu.'Oo-cup, Duryotlg-ri. 275-•IX'"IU Hill. 29 Ma)' 200-1, kg. M.j. Song, IU. 
lbng & \'.L Oh (KUS 2004-0809. SOMI: 26 204). 

Distributjon. On llammwlrrceae: Nepatiw acu tilolm DC., 1-1. americmw (DC.) 
Kcr-Gawl., I l.miatica, I f. uobili.( ,\llill. (I I. triloba Chaix), f I. tmmsiii'•Wic(l l~ uss, 

Europe, Asia (Far F.ast of Russia, Korea), and North Amcrka. 

Comments- Nejulliw liSittliCII is known as a hosl of this species from the rar 
East of Russia (Azbu ldna ct a!. 1995). 

Va11kya vailla11tii (Tul. & C. Tul .) Ershad, Ro~anih :t 1( 1-•1): 69, :woo. 
• Uillllf}.'Q w1illwr11i Tul. & C. TuJ .• Ann. Sd. Kat. Bot., ~r. J, 7:90, UJ-17. 

Sori in anrhers. Sporr mass greenish brown, powde ry. Infection syste mic. 
Spores variable in ~hape and ~izc, mainly globo~e. subglobo~c. broadly 
ellipsoidal or ovoid, rarely irregularly angular, 5.5- 11 x 5-7.5 (7.0~1.1 x 6.0:!:0.5) 
~tm (n/

1
=60), sing le spore~ curved, ellipsoidal to narrowly ellipsoidal, up to 12.5 

~tm long, light to middle greenish brown; wall ca 0.5 ~tm thick, verruculose. 
SPfCIMEN EXAMINED - On Sc:-il/41 srilloitles (Limll.) Druce (S. si11emit (Lour.) Mcrr.) : 

KORfu\, Jrju l'rov .• Kan~cju, Nant\.-ot~ -c up. Tarhcung-ri, tile scashort, J3•t6'S<& .s- N. 
1 26~<& S'OSY 1i !l<kt 2005, 1cg. K. ./. Kim. K.M. K. u & S.L. Bac (asS. simmsis)(KUS 2005 · 
IJ72, SOMF26 20S). 

Distribution. On l.ilim:eae: cosmopolitan. 

Comments- Scil/,1 scifloidr!S is dist r ibuted in Far Ea.<:t Asia (China, Taiwan, 
Korea, and Japan). ' I his plant has been prcviou~l)' found to be auackcd by 
Vmtk)'flllftillantii in Japan (Kak ishi ma 1982) and China (Guo 2000). 
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Ab.st rU<.:t Etct(Jn'/n':tl CtiSJouryatUI is n:portt>J foe tho: first time from t\orta anJ A~ia . 

Th~ il thc fourth rccorJ of this sn1u1 fungus on /rmn •> /(.'IIIlis. M thr cnatu l(' galls a!ld 
Sport'S of £. cmpnryatou, in ~11 coli«:! ion~ on juncw tcomi~ knol•'n frorn t.::ori'il , EliTOJK', 

and ~til RiC'll. an> srualkr than those on other hosts. a '~"' \'llfio.'l)' is propost'd and 
illu~ l rdlt-d , l' i1. Em nt·rhi:R ctuptuylmil ~·ar. t.:mtis. 

Kcr ... ·ords !:tllm'tlti:altJ. rt.mt r athop'lliC fu ngi, laXOOOI'Il}'. U•tifas itllltn)Kcfts 

Introduction 

lhe genus Eutorrl1izo C.J\. Weber (Eutorr/,izales, UstilllgirJOmyceles) is 
charJ.::kriscd by sori that fonn galls on roots of /miCfiCcwe and C.)'/Jt~mceae and 
having single, intracellular, thick· wallcd spores embedded in the root tissues. 
' I he species of th is genus ha"c a peculiar type of spore gcrminalion (rinc ran 
\982, V3nky2002). 

In 2006, duringlicld investigations in Korea, the fin; t author collected Bntorrhizo 
cm~Jmrymw on jw1cus te1111 i.~ . This collect ion is reported herein. It represe nts 
not onl y a new species and genw: record for the smut fungi of Korea but also 
a firs t record of this specit:s from Asia. Among the twelve known species of 
Eutorrlriw, only one species has been previously reported from Asia, viz. 
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E. gHIIiformis M. Pi.:penbr. & S.R. \·Vang on C(ITc:x parw• Nees, described from 
China (Wang & Picpenbring 2002). 

Morphometric churacters of t he sorus and spores of Eurorrltiza cmparymw on 
}u11ws tmuis wc:n: compared wi th the known information about this fungus 
on o ther hosts. J\..:cordingly, the taxon ou/ullcus tcmuis tunwJ out to bl.' u new 
\'ariety. 

Materials and methods 

The collected specimens were dL-posiled in the ivl)'cological Collection of the 
lnstituk of Botany. Bulgarian Ac;.~dcmy of Sciences. Sofia (SOMf). l lerbarium 
material was examined under light microscope (LM) and scanning electron 
microscope (S!::M). For LM obse rvations, the spores were mounted in 
lactophcnol solution on glass slides, gently heated to boiling point and then 
,;oolcd ' I he mea~urcment s of sporell. arc given in the form: min-mux (mean :t I 
standard deviat ion). In the description, thesymbol 'nl.=' is used to ind icate th e 
tota l numbers o f rnea.,<;ured collections and spores, rcspectivci}'· ]!or SEM, the 
spores were attached to specimen holders by double-sided adhesive tape and 
coatl'd wit h platinum with a l litach i F.-10 10 ion sputte r. The surface structure 
of spores was obsc::rved at 15 kV and photographed with a l litachi S-3SOON 
scanning electron microscope. 

A new Korean re co rd of Entorrhiza casparyana 
and the taxonomic status of this species on Juncus tenuis 

A comparative ll. tudy of th e Korean ~pecimcns with ~pecimens of f:11torrhiw 
CiiS/mrymul on other ho~ts; together with an investigation of the scientifi c 
literature, indicate that E. t'I ISJmrymw on /mtcus l t!lllli~ repro:sents a no:w V'.a ricty. 
which is described as: 

Et1torrlli::a casparya11 a {Magnu!') Lagcrh .. llcdwigi:1 27: 262, 1888 {Sept.-Ckt.). 
• 5cJJin;:ia cmparyam:z Magnus, IJ.I:o r. rkut.s.c:h. llOI. G4:'S. 6: 103, 1888. 

• Bmorrili::n t.uparymw (Magnus) lk 'IOni in S..cc~ Syll . fun g. 7(2): <197. t888 
(0cl.28). 

- fmorrl1i:tr digitma l.aR('rh .. llcd,,rigill 27: 26<1, 1888. 

E11torrl1i::a casparyarw var. tcnuis Ocnchcv & H.D. Shin, var. nov. 
M \'COII.ASK 'I' M.B SlOSS,] 

llolotypt•s i11 ,.u,triu /lmcus tc•mi1 Willd., K0«11, Cm•g""'' Pro>~., prop.- oppid1m1 
l!oeuJ!.'<XIIIJ:.. J?JI'U82• N. 128~ 1 7'27.98" IE. 7. 1X.2006. 1.:,.:. C.M. /)mchcv (SO.UF 
2() 206). P.mrlyptu in mull'iu Jwu;m umdJ, Kotn< , Glm,g ... un Pwv., pwj><' oppirlrtm 
1/n.:u)!s.x>IIJ:.. J '?3 1'24.1N" N, 12R~ I 7'1R.I I "I~ 7.JX.2006. 1.:,.:. CrU. IJ.:nd1t:v (SQ,\/1: 
2~2()7). 



New Korc;m SUlUI fung.i (2) ••• 75 

l: i ~o:s. 1-2. EntQI'TI!i::n w>J'IIrytm,, \'\lr. ltmm from thl' roou of /IIIICI•s fc>tmis (SOMF 26 206, 
l lolotypus). I.Sori. 2. Spol't'$inSEM .Scalcb;irs: I I mm,2 I OJ•"'· 
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Sori~allt:<! mdicis, 1..1 J mmlon.~:i. $pori$ iutra(<ll~<laritcrcvoil•ti$ impkti. Spom .. ~:!oOO.<IIc 
1·<1 SllbglvlVJia<, 11.5·20 x 10.5-20 111n, tu/xr(ll/tdti( 1\'lw·rm(c»•~-

Eiymolog;r JcriwJ from tho.: tjli thtt of tht: host plalll. 

l'rrl'iOu$ly Jmbli~rrtl ,/rx-riJ>Iiull d- illu•lmliu11,; OtiXh~·. Mr,ologia IWamK.t 1: 
49- SO, figs. 1- 2, 200l{as Eutorrlri:a li'll$f'<lr)'llla). 

Sori on the roots forming elongated, often bmn..:hed, dark brown galls, 1.2-3 
mm long (l:ig. 1), filled with intra.:ellularly dc\·eloping spores. Spores usually 
solitary, sometim t.'S in pairs, globose or subglobose, 11.5-20 x 10.5-20 (15.1± 1.9 
x 14.3± 1.7) fll1l (i nduding the o rnamentations) (nl.= \00), 1./w = l.llS, light 
greenish brown; wall two- layered, the inner la)•cr 0~5-1 flm thick, th e outer 
layer variable in thickness ((0.5-) 1-6 ~tm , including the ornamentati ons), 
tuberculatc or \'CrrucoJ<~e. with irregul arly arranged, ..:oa rsc tubcrculcs or warts, 
seldom smooth; as seen by SEM, tubercules and warts partly confluent {fig. 
2). 

Distribution. On /mt.:us teuui.f, Asia (Korea), Europe (Austria, Romania), and 
Ce ntral America (Cos Ia Rica). Certainly more common hut overlooked. 

Commen ts- The spo re sizes, given in the description, arc ba..;cd on 
measurements of spores from th e holotype and paratype specimens. Bntorrlliza 
..:a:tJmrymw has been previous\)' reported on )uuw$ lcuuis from Roman ia 
(Mt C:iliman - Fineran 1978: 23, Voinky 198S: SO), Austria (Gra:t - Denchev 
2001: 49), and Costa Rica (Cartago, San lose - Piepenbring 2003: 13). V:in ky 
(I.e.) noted !hat on jwrws tcuuis, "the apparent ly mature gulls and spores arc 
somcwhal smaller than those produced on ). arriw latus I ~"· Mca.-.urcmcnt s of 
!he spores of the Aust rian material on ). teuuis confi rmed !hat conclu.,.ion, i.e., 
spores 13-21.5 x 12.5-2 1.5 (16.8±1.5 x 16.1 ± 1.7) 1-lm (n/ 1= 100),1J w = 1.01 
(Dcnchcv 2004) . The spores of t he Costa Rican spec imen measured l2·1 S (·17) 
x 11· 14 (· IS) fJffi (Piepcnbring2003). 

For ..:omparison, we give: spore sizes of E. CIISP(Irymra on other hosts, cited from 
the litcral urc: chicO)' 15-26 (somdimcs up to 15) ~m in diameter (on /uucus 
(1/piuus Viii. , /. ar,:ticus \Vi lid .. ). Mtiw llll'lts L.,). fi liformis L., and ). trmagc:ia 
Ehrh. from Europe, Zundcl l953), 12-26 (-41 ) f.tlll in diameter (on).articulatus 
and/. gregiflorus L.A.S. Johnson, ~ineran 1971), (12-) 13.5-23 (· 28) ~lm in 
diameter, occasionally much larger (on /. tdpit~us, /. arriculatus, }. /rufonitt.~ 1- , 
(?} }. couglouumtus t. , /. effmus L., /. gregiflom s, }. injlexus I .. , and ). tenageia, 
rcsuhs from a world rc\'ision made by Pincran 1978, and from New Zealand, 
V;lnky & i\<f.:Kenzic 2002), 13-23 (-28) ~tm in diameter (on /. arlicuilllus, 
/. buforliu~. and f. t.:nt~gc!ia from Germany, Scholz & Scholz 1988), 12-26 (-45) 
~m in diameter (on/. geniculatus SdtrJnk from the l:.uropean part of Russia, 
Azbukina & Karalygin 1995) , 13-28 x 12.S-2S.S (17.9%2.6 x 17.1%2.5) ~1m 

{n/
1
::100) (on f. tl10masii Tcn. from Bulgaria, Den..:hcv 199 1, 2001). 
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Variety trmuiJ: ditfers from \'3r. L.asparymm especially hy I he shorter spo res and 
sori. On the base of the known data, and also acco rdi ng to our investigat ion, 
the sori of[:. CliSJmrymm on hosts other than Jwrms tenuis, arc up to I 5 mm in 
lengt h, whereas those on /. t~ 1111 is are o nly up to 3 rnm long. 1h c spores of '".tr. 
hmuisare 11.5-20 (-21.5) x 10.5-20 (-2 1.5} !Jffi (i nd udi.ng the omamentations) 
while these ofvar. casJmrywm arc ( 12- ) 13.5-23 (-28} ~rn long. Variety temti.~ 

differs from l;'11torrMza mspnrymtt!lltr V<inky by ha,·ing tuber..:ulate or verrucose 
spore ornamenlat ion, wit h coarse tubcr.:ule:" or warts whereas the spores of 
L:. Ca$paryanella have a smooth or undulate out er wall layer (cfr Vink1• 1998: 
31J 2-31J3). 

Four species of Entorrltiztr arc knovm on /uncus: E. mc/renronimm (Magnus) 
Lagerh., £ caricicola Ferd. & Winge, E. ctaJmrymw, and E cmpt~rytmella 

(Fincr.Jn 1978, V<lnky 1991J, 1998). 

Key to the known Entorrhiza taxa on Juncus 

I Spores main I)' broadly ellipsoidal, ellipsoidal or ovoid, occasionally 
subglobo!ioe. U w > 1.06 . ...... ... . .. .. . ... . . ... . .. . ..... ... . . . ... . .. .. 2 

I" Spores gloho~ or suhglohosc, l/w < 1.06 . .. . .. ..................... . ..... J 

2 Spore wall rugulose-undulate or smooth . 
' ' Spore wall \'crntcose . 

. .. ... . E. carki<ola 
. . .. . E..asdtcrsa11itwa 

3 ()utc:rw:tlllayer !Omooth or u ndu l:1tc; ~ore.~ 10- l i pm long . .. . . C. casparym•clla 
3 " O uter wall layer coarsely tuberculate o r \'errucosc, occa..~ional ly smooth ...... . •I 

•I Spon:s ( 12-) 13.5· :!3 (-28) 11 m long. sori up to 15 mm long 
. . . . . . . . . . . . . f . cas(mryalltJ var. casparym•a 

•I" Sporc:s 11.5-20 Jl m long. sori 1.2-3 mm lung . . . f.casparymw V'.a r. lenuis 
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A new record of Bauhinus piperi (Microbotryales) 

from Pakistan 
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usim•I/R@yt•lrm~wm 

'Deparltth'lll of lJotimy. (,'ov.:rmllettt Coli~.: Uttiwrsity 
l,ulwr.·, p,,ki.~tan 

(t/Uf,•m:fl l' v@yll fiOO Cl~lik 

!fnstitul.: cJ/ Bot•my, Bulg<trimr A(mlomry oJSci.:llr.:S 
.!J Jkml. C. lJondrev St. , J I 13 Sofia, Bufgari11 

10efJW"Im .:lll £J/ Roumy.Ur~iv.:rsity •if til.: Purrj11b 
Lalwre, Pr1k.istrm 

,\ hst ract A lle\•' reoord ol /Jtmlrimu piperi is reported front the Northern Ate;~s uf 
l'akist111l Oil An>ttq,.'Ot~cur l"umicifulimn \"at. mmicifulium. 

K~y .,.·otds- Mierobtll')'"m, smut fungi 

Introduction 

During a collecting trip for parasitk fungi in 1he ~airy Meado\ ... 'S locality, in 
the Northern Area." of Pakistan, carried out by the senior author, lea\'eS of 
Aconogonou mmicifolium were found in fe<:ted wi th a sm ut fungus. 

The Northern Areas of Pakistan arc well known fo r their ridt biodiwrsity, 
including about 3000 plant spe;.:ics. lo.•lost parts of the Northern Areas lie within 
the wah:rsht'd of t he Himalayas,I·Hndukush,and Karakoram Moun tai n r • .mges. 
'!he main \Vlll('rshed runs southwards, draining into th(' river Ind us. Climatic 
condi tion!<V'.lr)' widely rangi ng from the monsoon-influenced moist temperate 
zone in the western llimalaya, to the arid and semi-arid cold desert in the 
Northern Karakoram and l lindukush (Sugong 1990, Anonymou.." 1994). Fairy 
McadOW$, sit uated at an alt it ude of 3300 m. is thi<:kly wooded with birch trees. 
firs and dwarf pines that spread up to snow line at 3600 meters. 
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Material and methods 

Dried herbarium material \\'a~ examined under light micro~ope (LM) and 
scanning electron mkroscope {SEM). For U\•1 obserV'dtions, tht sport-s wt·re 
mounted in lactophcnol solution on glass sli d~. gently heated to boiling point 
and then cooled. 'I he measurement ~ of spores are gi,•cn in the fonn: min-max 
(mean± I standard deviation). For SEr-.•1, the spores were :ltta..:hcd to spe.:imen 
holde~ by double-sided adhesive tape and ..:oatcd with plat inum-palladium with 
a l li ta..:hi E- 1 030 ion spuner. ' I he surfa.:::e st ru cture of spores was obse rved at 20 
kVand photographed wi th a ll itachi S-1200scanning elcctron microscope. 

New record 

The coUectcd specimen belongs to Bauhium piperi. 1L is a new record for 
Pakistan (dr Ahmed ct. al. 1997). 

8aulri1111S pipcri (G.V. Cl into n ) lk nchcv, M)•cotaxon 6S: 424 , 1991. FIGS 1· 1 

• Usrila~J."OPiperiG .l~ <:tinton. l"roc. llo5ton Soc. Nat . l li~t.3t: 382. 1904. • Mi<:mbmtyrmt 
pipcri(G.P. C linlon) V;l;ru..1·· M~·cohuoo 67: •ttl. 199S. 

- Splwuloth«¥Z pcly,.,vmi t~lpini P. Cruchtt , Uult llcrh. Uoi~sicr, Scr. 2. 1: 241. 1908. • 
UJtilu,1.oo polyboo"i-lllpini(l'. Crud.-:t) Zuudd. Mycologia •13: 267, 1951. 

- 1/stila,~,'()#•rkim•scmi.< Y.C. Wang. Acta Uot. Sin iCol tO: 134, 1962. 

Sori on leaves, hypophyllous, form ing pustules, limited by the \'cins, rounded. 
elongated or irregu lar,O.J -2 mm long, later many ofthem more or les.<:conflucnt , 
elongated or irregu lar and up to 5 mm in lengt h, not situated :~ l ong the margin~ 

covered by the epidermis which ruptu res irregularly disd osing the spore mass. 
Spore mass middle to dark reddish brown. Spores mainly globose, suhglobosc, 
broadly ellipsoidal or ovoid, rarely irregular or ellipsoidal, 6- 11 x 5.5-9 J.tm 
(8. 1± 1. 1 x i .3±0.9) )Jm (n=SO), light purplish brown; spore 111all in LM striate, 
in SEM with dense, curved, paralic II or ramified, anastomosing striae. 

SP£CIMEN EXAMINED - On leall-'lo of Amm>,;:mr~m rumidjJ/i11111 (Royl~: u Blob.) H. Har.a 

'"' · •umicifolium (Pol~mrwll wmicijJiimn Royk I.'X Bab.) (df:t. S.P. Hong). J'AKIST,\N: 
Northern AIY.IS. J!,.,rkY MIJ.Auows. o~h. 3300 111, 2 1 ,\ugust 2001, ro ll. M.A. Suha11, tiS 
• ·17(SIII). 

Comments- Voinky (1998) trdnsferrcd this species from Ustilago to 
Mit:robolrywn. Recently, it was demonst rated that lhc genus A•fi,:robotrywn 
should be reduced only to the group of the anthcricolous species (incl. M. 
m(ljus) on (.'(lfyophyl/(l('~(le (Almaraz ct al. 2002, Dcnchcv ct al. 2006, 2007, 
Kemler cl al. 2006) while the former Ustilaga ~pedes on Polygoum:e(ie have 
bee n transferred to /l(lulu'm1s (Denchev 19<Ji, Denchev ct al. 2006, 2007). 

8aul1illm: pipui has previously been reported from F.uropc, Central Asia 
(Uzbekistan, Nepal, and China), East Asia (Far F'.<~sl of Ru..;.o: ia), and North 



[!igs.. 1-2. &wJ,;,,uJ. p~rion Acnuo.1."'""'' wmidfoJium \'a r. rwnicifolium: I. Sori on the ab.lxia l )ide> 

of a lraf; 2. Spori'$ in SEM. Scale bars: 1 .. I em, 2 - 7.5 fUll. 
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Am~rica (U.S.A.) (Clinton 1904, Balfo ur-Browne 1968, Voinky 1994, V;inky 
& Oberwinkler 1994, Atbukina ct a l. 1995, Guo 2000). B. pijJrfri is known 
only on plants of the genus Acouogouou (A. alpimun (A ll.) Schur, A. da11i.~ iae 

(W.H. Brewer ex A. Gray) Soj.Sk, A pl•ytolaccifolium (Meisn. ex Small) Small, 
A. rwni.:ifolium, A. JOIIJ[Oriwm (S.::hrcnk) H. Hara, A. tript!!rocarpllm (A. 
Gray) II. I lara). It is the second reco rd of JJaultimts piperi on Acouogmwn 
rwnicifolimn which has been pre \•iously recorded from Nepal (Balfo ur-Browne 
1968). Aconogo1101 1 rumicifolimn is a biennial-perennial herbaceou.-. plant found 
in Pakistan at altitudes from 3000-4500 m and distributed also in Afghanistan, 
Ncpal, and Tibet (Quaiscr 2006) 
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Rhizomorph anatomy confirms the taxonomic position of 
Sclerogaster {Phal/omycetidae, Basidiomycota) 

llo!iPIZ.dt'PIIL'111'UPI@ h /lto!Wifl.cJ/ 
1Mu5b: lJ(IImrilflt<'!CIIIIII>1Ull 

AW1111o!t.lo! Gmr 14bi$. CH- 1007 1,mt.•mmo!. Swit:w1mul 

1Dt•Jmrtmml ofUotrmy. 'II~t• Nd1l Aht$\'llm 

1'100 S l. c1ke Sluw Dr, O liCtlgft. II .. USA 

1/Ji.1tartmenltif l :Oro!il MyctJlogy mul P(lt/rnWgy 
Swt'dish Uuiv.-rsity of J\gric1111ural Sci .. nus 

P.O. Hox 7016, IJIL~ vtig 26a, Sl~ 750 07 flpp.-altl, Swo!tlell 

,\b.!.trll(l- 111( ana tomy of th<' rhizo morphs of th<' h)vogOOus gast(' roid ba5idiomy.c<' t<' 
.'tt'kmgtUtc~mmptuiCJ .< i~ descriiX'd. lb mo l ocular to:wnomic ~iticm in the gumphoid· 
phulloid dad ... i ~(OIIIi r rnedon morphologior l grounds. 

K ... y words &')trom~·cc t ... s, l;I.Xonmn)'. sy~tenw t ics 

' I he h}'pogcou~gastcroid genus Scl~mga#~r H c~sc { 189 1) wa.~ placed b)' its author 
in the «I lyrnenogastrcen~ . an art ifi .:ial assembly of truffle-like ba.~idiomycetes 

characterized b}' a spong}' gleba composed of innumerable small cavities lined 
with a hymeni um. A.:cording to !Jesse, Sclerogaster di!Tcrs (rom the other 
genera or the «basidiomycete truflles .. by its ochre yellow, spherical. warted 
spores and the copious development of a white «mycelium,. surrounding the 
basidiomes and exh:nding rar into the substr.Jtc. Actually, the ll mycdi um» is 
(ormed b)• many white rhizomorphs. 

fi scher ( 1900) pla.:edSderogastain the family Hym t!lltl_gi1Stracetleand stated 
that llynu11ogn.~tershows developmental similarit ies with the 11/l(l ll(ICeae, but he 
did not ve nture an}' phylogcneti.: conclusions. Early phylogenet ic spe.:ulations 
pla<:cd Sclerogaster in the .. sCric des AstCrosporCs:.. (i.e. the Nussula/es) leading 
(rom the agar i.::oid Russu/(1 and I.tu:tarius to gastcroid fungi like MaCOII'(IUites, 
llyd1wglliwn and Gym11omyces, and fi nally to Sc/erogaster (Malenc;on 193 1). 
This speculation was accepted by Gimmann ( 1961) and lleim ( 19i I) but rejected 
by Singer (1959) and Singer & Smith (1960). More recent sdtcml'S tentatively 
placed Sclerogtls t~r in the Boletales (Kirk & al. 200 1; Watling 2006), but analyses 
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of DNA seque:n~e data now place it in the Gt!m>lraie:softhe gomphoid-phalloid 
dade (I·! osaka 2005; Hosaka & al. 2007). 

Rhizomorph anatomy can contribute sig1t.ificantly to the understanding 
of the phylogeny and systematics of the basidiomrcetes, often confirmi ng 
ph)'logc nctk classifications proposed h)' studies using DNA sequence data 
(e.g. Agcrcr 1999, 2002; Agerer & losifidou 2001\; CICmcnc;on 2001\a). Sc"cral 
d iffe rent developmental and architc.:tural rhi~omorph types arc distinguished 
by Agc rer ( 1999), which depend on the presence and distributi on of vessel- like 
hypha<.', ampullate swelling.~ at the septa. librc hyphae, secretory h)•phae and 
backward growing hypha .... 1ltc rhizomorphs of the earth star genera Gt!astrum 
ami Myriostoma (Geastmles) of the gomphoid-phalloid dade arc charo..:h:rizcd 
by the presence of «tru mpet-like hyphae» with ampullate S\vellings at the 
septa, dext rinoid fibre hyphae, secretor)' hyphae " ' it h a yello'''• granular 
content and sho rt, lateral, peglike ramifications («oleoacanthoh)•phae»), and 
«yellow glohular cells• wilh the same contenl (Agerer & !ken ken 1998; Agerer 
& Josilidou 2001\, !heir fig. 25). '!his architecture is here C"d lled .. geastroid•. 
Since DNA-based analyses placed Sclerogw:tcr in the Geastral~ (!!osaka 2005; 
II osaka & al. 2007), I he rhi:t.omorph anatomy of that gen us i$: expected to he 
gcast roid, too. 

In Ju ly 2006 a large collection of Sclerogaslc:r compaclus (Tul. & C. Tul.) 
Sacc. made in Switzerland enabled a study of the anatomy of its conspicuous 
rhizomorphs. 'I he results support the placement of1hegenus Sdaogaskrin th e 
Gea.(tml~s. as proposed by Hosaka (2005) and Hosaka & al. (2007) based on 
DNA sequence data ana lyses. 

Material and methods 

Basidiomcs of Sclerogasta c:umJml rm· (Tul. & C. Tul. ) Sm::c. with atta.:hed 
rhizomorphs were col lected by G. i>.•lartindli at KUnten AG, Switzerland, 
in a small, humid depression in a mixed forest and brought to the WSL 
(EidgenOssischc Forschungsanstalt fUr Wald, Schnee und la~1dschaft) in 
Birmcnsdorf, Switzerland. Beatrice Sc nn-lrlct and f . Ayer oft he WSL identified 
!he fungu." that is now incorporated in the WSI. collcclion und<:r the access ion 
nu mber BSI 06/78. J>·..trt of this collect ion is also stored in the Uotan ical Museum 
in l.au.,.annc, Switze rland (LAU), access ion number IIC 06/009. 

Fresh rhi:t.omorphs were fixed wit h a cold, bufrcred aldehyde solut ion , 
dehydro~ tcd with methyl cellosolve and embedded in a methacrylate mixtun.>s, 
ami the microtome sections stained with aluminum-zirconium hacmatoxylin 
as described by C!emenfi:Oil (2000). Other sections were stai ned with iron 
chloride - h<~ematoxylin - copper sulphate: I) Iron-Ill -chloride 1% in distilled 
water, 1-2 h; 2) rinse in two charges of distilled water fo r aboul S min. each; 3) 
stain with a ripe ned solution of O. I% hacmatoxyli n in distilled water for about I 



h; 'I) rinse in two charges of distilled \\'ater fo r about S min. each; S) stabilise the 
staining result with a 1% solution of copper sulphate in distilled \\'ater for about 
IS min. 6) rinse in distilled water fo r abo ut 10-15 min., air dry the sections 
on a hot bench of about 65-70C and mount in Entcllan (Merck). Do not usc 
the more popular ammonium iron sulphate instead of the iron chlo ride, as the 
hypha! walls do not stain after this mordant. Nucki wt·rc: stained with iron­
accto carm ine using the procedure outlined by CICmcn~on (1986). Squash 
mounts of rhizomorph fragmen ts werc also stained with cotton blue 0.2% in 
concentrated la..:tic acid, to luidine blue 0 0.01% in 20% glycerol, patent blue 
V 1% indisti ll edwatcr. andwith !%Congo red with i%SDSindist illcdwater 
(C!Cmenc;on 1998). 

Results 

The rhi:t,omorphs o f SderogtL~tcr compactus arc chalk white, dry, profusely 
r.1mificd and irn:gularly rounded in cross: section (figs. 1,4). Their thickness 
r.mgcs from about SO J.lm to almost 1 mm. t\ cortex of rather complex 
anatomy su rrounds a medulla of si mpl er architecture (figs. 2,3). No part of the 
rhizomo rph is: gelatinous. 

'I he corte.x is buill from six cleme nt s: A .;oating of thick-\\'a llcd, dextri noid 
fibre hyphae: crysl'al aggregates; pa"hcs of amorphous or partly bi refringent 
masses: secretor}' h}'phae with a pale yellow. granular content: droplets derived 
from the secretory hyphae: and small ch unks of a brown pigment. 

The fibre hyphae of the co rtex arc cylindri.::a\ but sometimes strongly cur ved 
anJ oftc:n ha\'t' a slightly unewn surf act'. lhe walls a~ dcxtrinoid and more or 
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Figu«- 2. St•J~rficio.l Mxtrinoid libr<' h)'phac mounted in Melzer$ iodi1~ .solution. 

Fi ,~o~u"" l. l.ongitudinal M"C tion d a rhit.OUIQrph. A: A ulOqJhoo~ •mUSe~ with co: utro~ l th i n·wo~lled 

hypl~:~ . c~ Cr~~tal :•u;n.;l}ll<-""· n : A dmpk:l fnonl-.;1 hy thl' comcnt of a t~lc":opkrou.shypha. l:: A fihrc 
hYJI II:I kxated with in the "'' ·.Julia (ntoSt lib!\: hyjlhac arc !OC'oltt.J llt."ll.r the ~ ur frKc: of the cortex). 
V: \'esiclc.sfornK'<'Ib)•ampulLIIcS\'.'CUings. 



l'igure.J. Cro!>S51."Ction of a rhi:wmorph. 'I lie !ibn.· byphn· <~ ppt>n wry dark; most an.•Jo<.-,u t:d in the 
.surfac~ (();1 \ing, but .some al.soo.:cur in the nlt<lu llo~ . The Llrge cross.s«tions in the nlMulla art 1lOI 
t uhu lo~r hyphae but an1pullatc swcllin)(S of ),'Cil('ro~ti \'C h)"ph.ar:. 

less cyanophilous. ' I hey stain strongly wit h Congo red and lilac with toluidine 
blue. '!he diameter of the fi bre hyphae and the th ickness of their walls decrease 
slight I)' from the out side to the inside of the .;oating, from about 1- 1.8 ~m to 
0.6- 1 IJ.m , and from 0.3-0.6 JJm to 0.1 -0.4 IJ.Ill . respectively. Correspondingly, 
the strength of the dcxtrinoid reaction decreases sligh tly from the ouL-.ide to 
the inside of the coating, while the .:y>mophily of the walls decreases greatly. 
A few dextrinoid fibre h)'phue ore even])' scattered throughout the medulla 
(figs. 3,1). 
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l:igures S-8. Amorphous 10 J>a rtly hi~lrillj..I{'OI 11'1:1\~ in 1hc oor1ex. 5,6: c,•nlr~l hyrh~c 

surruundcU by lht 11101~ vitwc..J in bright f1ciJ (5) and J1has~ ro.u n.Jol (6); longitudinal St'CtiOIJJo. 
lh~origin..IU)'q-lindrk<i l hypha~ bccam~ more or kss deformed by !he massts. 1\ nucleus is \'isible 
inlhc figure S. 7-8; 11ar tly bin:fringent maSSci> in squa1oh prcpa r.llion~ \'it.,·nl in briglu f1ciU (7) ;;md 
in polarisOO light (3). • Stal~ \ 'a lid for a llphOiogrdJihS. 

Crys tal aggregates of di ffere nt sizes arc scattered on the surface of the 
rhi zomorph, more rarely in deeper layers of the cortex or in the medulla 
(fig. 3: rectangks C). 

In the deeper layers of the surface coa ling and just beneath il occur patches 
of amorphous or partly birefringent masses of unknown nature. '!hey are easily 
visible in squash mounts but more difficult IO sec in serial sections of embedded 
material (fig. 3: rectangle A; figs. S-8). In the .:enter of the patches we find a 
single, \\lidc, thi n-\\•ollcd hypha \\lilh nuclei and damp conne.:tions. ' I hey arc 
cylindrical o r may become deformed by the masses surrou nding them. 

Secretory hyphae with a pale yellow, granular dcutcroplasm (CICmcn~on 
2004b) arc Jo..:atcd below and within the ..:ortcx (fig. 9). Shor llatcr<~.l pegs occu r 
frequently and arc reminiscent of «oleoa.:anthohyphac- (Agerer & losi fidou 
2001). Si nce nudci are present (rig. 10). the)' arc living gloeoplcrous hyphae in 
the se nse of CICmcn~n (2001b). 'I he deuteroplasm is not altered by organic 
solvents and probably docs not .:ontain oils, so «olcoaca nthohyphac .. may 
be a misnomer. Some gloeoplemus h)•phae produce le rminal swellings lhal 
slrcch the cell wall until ruplure occurs, releasing the deu1croplasm (fig. II). 



J !it~:urco~ 9- H . Gk.loopkrom hrphtw, gkx·•Jjlkrou:s dropkts arkl brown J1iwncnl rn~ws from the 
COrll'X of a rhizomorph. squash pr('paratioos. 9: Unstaio«< gl0«1pkroos hn•ha with short llu('ral 
r.uuifkat iom (•okoa..-anthohYI1ha ~}: 10: A binudc:.tt> gkx'QJ1Icrou~ hypha, iron acetocamrinc. 
II : Fonnation of gloropkrous dropll't5 from sJo<'opkrous hypha!.'. J\1 left two roung terminal 
,-esk les still wi th :m intact ao ll ,.,..~11.~ . 1'h<' middle photograph shows an burM swdling ... i th a 
thinne"d out, broken t"tll wall to the left , txposing the mk«< dtuh.·roplasm towilfdS tlw right. Tht 
right photogrJph ~hOI>'$ the n.1kc..i dc!ut .-ropla~m ilm.-ingalong thin hyph:l<' and around a th ic.k<'r 
ono:. CollJ:,'O red. 12: Two binudtalc dtt>J1Icts; irun acctoC'.mllirk. 13: T\\'0 nakl.'d d ro11lch i lowin~t 

around hyphae. Tannin-iron-haematoxylin. l<l: Brown pigment ntasscs.th<'right n-..o.st on<'sbol'ling 
rernaimofahypha. - S.:alev;,alic.lfor;,all photogr-Jphs. 
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Figurc:s 15·17. The n~uUa in longitudinal S«tions: aluminum·zirconiunl llilcm.ato>.:ylin. 
15: 1\ mpult.nc ~l'l.·cllinp. ' I he white armws indicate doli pore junctions. 16: 1\ do~mp connection 
(left) arid an Il ·ronncction (.,.•hitc ati'O\'.'). 17: nuo mboplt'rous hyphal scgrnents. The left tnost 
phol<)j!Nph ~how~ an adjoccnt gkwoplcrou~ ~gmcnt un its top. • Scll lc \'a lid for all rhotogrJph~. 

Free gloeoplero us droplets frequent ly contain nuclei (fig. 12) and often flow 
around neighbouring hyphae (figs. 11,13). 

Ncar the surface of the cortex free, small chunks of a brown, brilllc mas..; arc 
scat tcn·d between the tibre hyphae. Some look as if they sl'ill contain remains of 
the h)•pha thai secrclcd the pigmented mass (fig. \1). 



·1 he medulla .:on~ i ~t~ mainly of more o r lcs.<1longitudinally o riented, !>lightly 
interwoven . th in-walled. cylindrical, binucleate, damp bcarin~ ~cncrc~tivc 
hyphae with amp ullatc inflation:-; at man)' :o>cpta (figs. 3,15,16). Oco.:asiona lly 
an 11 -cf.mnection occun; bdwecn two hrphac (fig. 16). A few dcxt rinoid 
fi bre hyphae and some irregularly shaped crystals are scattered throughout 
the medulla ( li~. 1, 15). Glot.•oplcrous hyphae are r.lfc in the medulla, but 
thromboplerous segments of ot herwise gener:.uive hyphae are oc~o."<~siona lly 

seen (fig. 17). \Vide tubular hyphae with reduced septa and octahcd rnl cryst al:~ 

arc lacking. 

Discussion 

The unusual anatomical details of the Sclerogaster i-ottl fHtctus rhizomorphs 
arc the naked drops of deutcroplasm und the umorpho us or partly 
bin:frinscnt mussc:s with a ce ntrJI hyphu in the cortc:x. Together they may 
perhaps be charactcristi.:: of a sclerogastcroid type rh izomorph proper to the 
&/erogasrraceae, as opposed to the geast roid ar..:hitccture of the Gtwstmceae 
lacking those structures, but more species from both fami lies must he ~ tudicd 

to confi nn or reject this pos.~ i bilit)'· 
·1 he naked glocoplcrous droplets arc reminiscent o f the 41globul3r yellow 

cells ... easily deformed from their vcr)' thin cell walls ... of the ramarioid 
rhizomorph type D of Agcrer & losifidou (2004), and the two structures may 
indeed be homologous. Dissolution of th e cell wal l of glocoplcruus hyphae may 
explain the isolated oc..:urrence of the droplets fa r from any secretory hypha. 
Indeed, o ur observations suggest that secretory segments of a hypha cou ld be 
tro nsformed in to a naked droplet b)• su..:h a me'-hanism. 

'I he amo rphous or partly birefringent masses with a '-Ciltra l hypha arc 
difficult to interpret in term!> of hnmologics. ·1 he masses ma)• be secreted o r 
excreted by the '-Cntral hypha and remain amorphous for some time before 
part ly crystallizing and becoming birefringent. ·rhc amorphous mas:ses seem 
to he soluble in organk solvents, as they arc frequently absent from microtome 
sections made from material passed through the alcohol sc ric:s before 
embedding, leaving empty spaces dearly visible in phase ..:ontrast. However, the 
birefringent parts survive embedding ami thus can be fo und in the microtome 
se..:tions. 

·1 he relevant phylogenetic structures of the Sclerogilster .::ompactu.( 
rhizomo rphs arc the ampullatc septa, dcxt rinoid fibre hrphae, glocoplcrous, 
spine hearing h)•phae (o1coacanthohyphac, Agcrcr & losifidou 2001), and the 
glocoplcrous d rople ts probably homologous with the .. globular yellow cells ... 
This .:ombination is said to occur «typically in the gcnem Geastrwn and its 
relative Myriustoma>~ (Agcrer & losifidou 2004). These four st ructures inc.licate 
a phylogenetic rdationship be tween the th ree ge nera, a ll three bein~ now placed 
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in the Ge:!lslml~~·. Plmllomyct:lid(lt', by analysc.-s of DNA s.:quence data (llosaka 
2005; !·!osaka & al. 2007). 

So far peripheric dcxtrinoid fi bre hyphae have been observed in the 
rh izomorphs of some species of three phylogcnct ically distin.:t but not closely 
related mu~h room and puff ba ll grou p~: I ) A:;:ariwcem: and l,ycoperdm;eae 
(Agaricm, l.epiMa, CJ1$ folepiota, Macrolepiota, Cllioropllyllum; l.ycoperdo11 , 
!Jm•ista; Agi.·rcr 1999: personal observations b)' II C), 2) Mycetwceae (l~rwmlm; 

C ICmcn~on 2004a), and 3) Rrmwrillcelle, Ger1.~ traceae and SclerogMtmcetle 
(Ramarh1 srricta; Ge(ulrwn, A1yriostoma, Agcrer & lo)<: ifidou 2004; and 
Sderogc~s ter).lt is therefore possibli: that d~·xtrinoid fibre hyphae urt• polyphyletic 
ami that they have ph)• lo~cnct i c and taxonomic importance on a local scale 
only. However, their occurrence in Sderogaster together \\•ith am pullate septal 
swellings of t he medu llar hyph3c is a strong indicat ion of the placement of this 
genus in the gomphoid-phal\oid clade. 

Secretory hyphae arc widespread in rhizomorph~. but most!)• in the form 
of thromboplcrous hyphae (e.g. C!Cme nc;on 2005, and furthe r personal 
observations). Gloeoplcrous hyphae arc much more restricted and occur mainly 
in the gomphoid-ph3lloid clade ( i\gerer & losifidou 2004) , thlL.;; confirming the 
placement of Sclerogasta in th is phylogenc:ti c uni t. 
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Notes on Amphisphaeria-like species in HMAS, 
with a new combination: 

Phaeodothis hainanensis (P/eosporales) 

You-ZIIl WAK"G & WE.."·IIU"' liE 

fZW<III;:@;ri/ .1/(.Crl 

Clti/1{1 Glm;!rllf Mic.nJIJialoJ:iaJI Cull 11ro! Coll.!clioll Ce11f<!r 
/11slif/lt;! of Micmbiol(lj:y, Chi11t.'s.t J\cad;!my 1ifSdL.,1us 

Hdjing 100080, Cltina. 

Abstract 'l"l•"o:Jlt)'·on<.' sp«iuums urli.l<:'r l'ilriuU$ llanl<'S of ,-l.mJ>Iriif>/w(riu· lik<:' ~pt:e ies 
in II M,\ S wtre rl'· cxamined. 'I he laxa are reposilion~l according 10 nllXIt•m ta.~Oil()mic 

.:orlCc:fll~. 111111<.'01/otlris hw"mm<'nJis is treattd h<'rt' as a rl<'"' oorubinJtion ba.~ .. r.l on 

J\mJ>ili¥/mniu lmimm .. tl:>i~. 

Ke}' .,.-ords - tbo"om)'(<'ld, China, l»:onomr 

Introduction 

Amphisp!Uir.rin Ccs. & De Not. is a un itunicate prrcnomy.::c lc genus 
characterized by one-septate, brown ascospores. Sin.:c its establishme nt in 
1863, several authors have contributed lo research on Amphisphaeria (A pi root 
1995a, b; Barr 1981, 1989, 1991, 1996; Candoussau et al. 1986, Hawkswort h 
1985a, l-lyde et al. 1996, Krug 1977, MUller & Ant 1962, Sivanesan 197Sa, b; 
Teng 1936). Mo:-: t re.::ently, Wang el al. (2004) monographcd the genus and 
accepted twelve ~pccics. ivlorcovcr, ~pccic~ excluded from Amphi!>plweria arc 
properly repositioned in the monogro.~ph. 

Amphi~plwaia has sometimes been used for many taxa with onc-st·ptalc 
brown ascospores, hoh•ever, the genus is only correctly empiO)'t'd for 
pyrcnomycctes bccouse the osd ore unitunkotc in structure anc.l hove on apicol 
ring turning blue or nol in ioJinc. l11e most similar genera are Art!cuphila K.D. 
llydc, Sqn.:sia Sacc., AtrrJIOrlJ!Wta Kohlm. & Volkm.- Kohhn., C(liuia Arx & E. 
Miill., and Rous.soelln Sacc. ( \\'ang ct al. 2001). 

'!here are also many extraneous bitunicate ascomycetous taxa having 
one·seplah.', brown ascospores that have been confused with Amphisplwt:rill, 
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su.:h as Aslro~plwaicllu , Byssosplmaia, Didymosplweria, Dothidoltllia, 
KiNdtsleiuiolllelh,, Lojktmia, Mo111aguula, Myromkrothditr, and 
'fremalosplw~ria. However, these genera belong to lo..:u loas.::omyce tes, whi..:h 
arc easi ly distinguished (rom Ampltisplmerh' by their bitu nicatc, J- asd (Wang 
et al. 2001). 

Nweodotltis Syd. & I~ Syd., which was recently reviewed by Apt root (1995a), 
includes two species, l'ltaeodotltiJ riJ,esiella (Nyl. ex Vain.) Apt root and I ~ wiuteri 
(Nicssl) Aptrool. Several Didymosplmeria species have bee n synonymized with 
these two species (Aptroot 1995a). 

In China, nine Amphisplweritl spcdcs and seven Didymosplweria species 
we re recorded byTai ( 1979). Unfortunately, not all the specimens arc kept in the 
country. 'I he study is based on dried herbariu m specimens o( Ampllisp!Uieritl 
and Ampl1isplmeria-like spcdcs deposited in the ll cbarium ,\llywlogicum 
lnstituti :-.•licrobiologici Academiae Sinkae (IlMAS). Chinese specimens 
outside the country, which have heen st udied by other authors, are also cited 
in this paper. 

Taxonomy 

Pl1acodotltis ilai/la/ICIISis (Tc:ng) You Z. \~w·:,ng . .:o mb. nov. figs. 1-•1. 
M~·coiJASI.: MBSIU500 

• Alnp/li5pi111<Till luliNIUit'IISil T\'ng, Sint"mia 7: s~. 1936 (~sionym). 

Ascomata scmi-inuuerscd to erumpe nt or sup erficial, conoid , black, scattered 
to subgn:garious, papillate, 750-800 ~un wide. (l'ig. 1). Pseudoparaphyses 
filamentous, persistent, septate,hranched,ca I ~m wide (Fig. 3). Asd cylindr il:al, 
pedicell ate, 8-spored, portion with sporcs270-2HO x 20-25 ~1 m, bituni.:ate, with 
ocular chamhcr. As.:ospores 1-se riate to partly O\•Crlapping, 4S-58 x 12- 15 
~tm, broadly flL-.iform o r lanceolate, with pointed ends, light to dark brown, 
1-i>eptate, asym metrical , mostly slightly curved, and slight!)' constricted at the 
s~:ptum, smooth-,valled (Figs. 2, 4). 

SjK'cinten examined: CII\ N,\ , llain.an. l.ing~hui. on dcoortic-.11(.'(1 wood. 24 May \9.H . 
X.K T<.'ng 2346.\kt. S.H. Ou. J-IM AS 07210, liolory~ o( AmJtl,i.:plmrritllmilllllll'llsi.:. 

Notes: 'I he genus Plmeodotllis is chara.::teri;-;ed by euse ptate a.<:.:ospores with a 
relatively broad, short and somewhat conical upper cell and a thinner. longe r 
lowe r cell and by the sparse hamathecium consisting of thin pseudoparaphyscs. 
Plllteodotl•is lmill(men .~is <.J ifrcn> from the two other spcci._~ in the genus in 
havi ng larger asci and ascospon:s. 

Figli. 1·4. Plu~otlnthis hnituw.:t~sis (fMm holoi ~'J)e of t\ mp/lispiUlerit~ IWliwm<.'llsis). I. Jlahil of 
asconula onllOSI surfac~. 2 & -t. Ascosports. 3. l':studop<~rnph~s and ~osports. 
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Key to the species of Phoeodothis 

Ia. A.s.:ospo rcs(l l -) 13· 16(- 19) x 'l·6 11m ......•................... .. P. wi"t~ri 
I b. As<:ospOr<!S O\'Cr 20 11m long . . . -

2a. As.cosporcs 20·15 x 5-7f.Un , 1-3-scptatc, ascomata im mersed ........ P. ribcsic/l(l 

2b. Ascosporcs •15-58 x 12 - 15 ~-im, !-:septate, a.o;com ata crumpcnt to ~upcrficia l 

..............•.................. . .. ... ..... ........ P. ltai"n"t'tUiJ 

Other Amphisphaeria·like species in HMAS 

Arecopllila serrulata (Ellis & G. Martin} K.D. l lrdc:, No\~J llcdwigia 63: 97. 199t'. 

As..:omala immersed, asci unitunka te, J+, ascospores st riale, ca 25 x 7.5 1-im. 

SJK"ink n <:Xianlino::..l I'Hilii'J1JNES, IJ«tmbc:r 1916. H.S. )li lts 25598. 11MAS 19·188. 
as l>i<fymmplw~rifl l lri<~tuLt Prn·t.. & S<loc. 

Note~: the ~pecimen i~ in poor condition. and only a few ascospores could be 
found 

t\~trosplwcricllu stcUata (Pat.) Sacc. Syll. t=ung. 24:938. 1928. 

Spccimt ns txamin«<: CHI:-lA, Gu;.ngxi. longlin, Jim:hong Momltaitl, o n decartd 
OOmhoo. t90clobcr 1957, L\\'.Xu95,dci.S.C. Ttng. ff M ,\S2 18n,ot~Amp/,i~lutr.ri" 

j i •sii/lflrll (SyJ . & P. Syd.) 'li:ng: C IIINA. Guang;oc i, l.onglin, ]inzhnng MouniJin. on 
(ko~·rd bamboo, l3 October 1957, L W. Xu 1.75. del. S.C. Ttng. IIMt\ S 21873, as 
A. JitSiJpom: C II INA, lluoon. Cll3ng:>ha. on b3mDoo culm, I I September 19)), Q.'\' 
Sht n, dt:t. S.C. Ttug. HMAS 0726S, as AmJ•IIisl'l"'ui" slrllut" I'K : CHINA, J:ujian, 
Nanj ing, on dead bilmlxJO. I) June 195:'1. S.C:. Tcng. dtt. S.C. Tcng, I lMAS 22603, as A. 

sJtllut1t: CHI~A. Gui:thou. Cehf:'ng. Luxiong Lumbering r11clury. on 1.k-carf:'d bamboo. 
21'\o\'l:'m~r 195S. Q.7_ \\'ang 639, dtt. S.C. Ten g. IL~I :\S 26065, as A. sJtll111m CIJIKA. 
li u.i uan, 'H111· h~itn (l>auxianl . onJ.,.;:aytd culm, 29 Oclobf:'r 193•1, S.<.:. 'li-ng 5729, dct . 
S.C. Ttn g. HMAS 06&50. as t\ . fu.J fJKmt. 

Notes: There arc three as;;:omyceleous fungi in the material of I lM AS 06850. 
The lirsl, with a rounded ostiole i ~ Astrospllflerielta steflata (= Ampllisplmeri(l 
Jusispom) (l luwksworth 1981). Its uscomata arc empty. ·n1c sc~oud, with a 
slit-like osl iolc, i~ As/rQsplwerie/1(! nwctt/(l/IS (Rchm) Aptrool d al. (Hyde d 

al. 2000). 'I he third , with rounded ostiole and cl)•peus, is unknown be.::ause 
of empty as.::omata. Amp/,isplmeria stel/ata \\'aS a.::ccptcd as Asrrospllauiella 
ste//(1 /it b)' Hawksworth ( 198 \ ). 

Didymospltaeriafutilis(Fkrk. & Broome) Rchm , Hcdwigia 18: 167, 1879. 

Sp«imcnscxan1incd: liSA. Nor I h\il lc, S.D .. on Symplw;(arpo.• «cidcmaliJ. 20 Febru.t'1' 
1?27, J.F. Brtnc.klc, dct. A. Apu oot, IIMAS 02377,u Di,ly rtt ui-J•Iut<'t iu ul~··m~ ~iessl : 

USA,North\ille,S.D .. o n PoiYJ,'Omuttt't~ref$mn , 20 May 1927, j.F.IITl'nd:.k.tk t. A. Apt roo t, 
HMAS 02378. o~ D. brm111tul1t Nit"s~l: liSA. North,•ilk . S.D .. on Ap«ymun iibiri(lun , 6 
feNua ry 1927, J.E l! r'l.':nckl<', dl;' t. ,\ , t\pt ro()t, II MAS 02379,a~ 0 . /,•••mtoftt. 



Notes: 'lhese materi3ls \\lere r~ -exami ned and redisposed most recently by 
Aptroot (199Sb). 

DidymosplltJeria scl•i=ostacllyi (Rehm ) You Z.. W;mg. Apt root & K.D. I Irdc, Revision 
of the ascomycch: genus A rllfJhiSfJhu.:riu: t3 1. - Figs. 5-6. 

Ascomata subglobose, semi -immersed or erumpent (Fig. 5). l'eridium medium 
to dark brown, papilla short. P~udoparaphyses < 1 ~tm, numerous, trabeculate 
in gelatinous matrix. Asci 10'1 - 120 x 7- 10 ~tm, C)'iindrical, bit unicatc, !-seria te 
(Fig. 6). Ascosporcs 16- 18 x S-6 j.lffi , ell ipsoidal, medium brown, 2-ccllcd. cells 
equal, wit hout ornamentation, with a conspicuou.;; median constrict ion ond 
ends acute (Fig. 6). 

St)l.>ciomm cx:unincJ: CIII NA, Sh~anxi, Qinlir1g. 011 withcl\."1.1 Lwip. <I Augu 'L 2001, Y.'/~ 
\\'ang. I IMAS99925. 

Kirscl/ste i11iotl~elia aetlliop.s (tkrk, & M.A. Curtis) D. l lawk.,;;w .. Hul:mical Journal o f 

the Linncan Society 91: 185. 1985. · Figs. 7·8. 

Ascomata crumpcnt to superficial, hemispherical to subglobosc. scattered, and 
slight!)' papillate (Fig. 7). l'scudoparaph)'ses, persistent , septate, branched, ca 
2. 5 ~tm wide. Asci 125-138 x 20-23 ~tm , 8-sporcd, cylindrical, bitunicatc, with 
a sma11 ocular chamber (Fig. 8). Ascosporcs 30-35 x I 0-1 2 f.ltn , 1-2 se riate, 
broadl y fusiform, brown, 2-cdled, and slightly o.:onslricted at the septum, 
smooth-walled, mostly inequilatcral at tht" upper cell (fig. 8). 

StH.x-imcn examined: CUI~A . Xinji;111g, U'rumqi, on Cltmllfil )JI .. 2•1 Milyl 981. Z. Y. 
Ztl ltOt'l aJ., d cl. Z.Y. Zhao, I I~MS899 18 u Di<iyrucnplm~ril• sp. 

Notes: Kirsdtsleiniotltt:/i(l ac:thiops varies in ascospore siz.es in ditrerent 
colle..: tions (Hawksworth 1985b). '!his ..:ollcction has large ascosporcs, but 
withi n the range forK. aetlliops. 

KirsciiStci r~ iotltclin populi (l hcy & Earle) You Z. Wang, 1\ptroot & K.D. H)'dC", 
l{cvision of the a~omycctc genus 11mpltL~plweria: 123. 201)<1. 

Sp«imt n examine•d: CIII:'\!A, C.ansu, Kilie.than (Qilian mounTain), oo &.:orTic.a tcd lims 
of Pop11ltd. 28 July t9•15. S.C. 'l'eng •1192. dl:'t. S.C. '!e ng. IlMAS 07178.asAmplti&plw.-ritr 
populi Traer & !!ark 

Leptospltaerulilltl trifotii (Ro~ r. ) Pcl r.lk , Sydowia 13: 76. 1959. 
Spo..'Cinwnscxuminl':d: Plltt.IPP t NE.~. Los llanos, March 1920,on >lndm~,, wrglmm, 
E Gumbov. Jet. O.A. Reinking. UM 1\S 06652. I·IM AS H027, r.» /Jhlymoiplwrritl 
tmiwm.,-u &u;:c. 

Notes: Aptroot (1 99Sb) cxamincd the isotype in II;\!IAS, wltich he feels docs 
not represent Didym0$plweria. The collector uf the two HMAS ..:ollcctions 
(both in poor condition) may be different from the original collector of the D. 
tmisomem holorypc now curated in PAD. 
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FiS$. S·l:l. 5. Du/ymo~J!lmnilt sel,i::USIIU),yi, habit of momata on host surface. 6. i\sd and as.:os1-.orcs 
of D. Wti;:(l.<lflcliyi. 7. KirKitsldnifllhrlia udlliojJJ, h~l,i t of:.sa:un01ta CMJ IM)\1 surt:..::l.'. 8. A5Ci ;md 
asc<»t-.oresof K.I,el;,;..,,,;. 

Lojkania dccortica ta (Cooke & Harkn.) M.Fp Bal'r, My.:ocaxon :!0: It!. 19R4. 

S})I.'Cimi:n i:xami11al.: CHl~A . Xinjiang. ' IU f"}latl (Pl &1i), on dt-.:ay«< t"' ig,~. IS Juni: 
1 95~ . L \V: Xu 27. dN. S.C. Teng. HMAS 31229, as tlmplt i~lllll'ritl lfl'mrti•·"t'' (Cooke 
& I larkn.) Bcrl. & Voglino. 



Montagmtla p almacca {Cooke) Aptn101. Ncwa Hcdwigia 60: 3'11 . 19!.15. 

SJ'('cinwnscxarnincd: I'AKISI'AN,KalarbthH,Iln p;W<ui.wlnt:tylifuu,3 11><-ccmt-cr 1975. 

S. AhmaJ 202126, IlMAS •16169; S. Alunad 25386, I-lMAS 59356, as V i.lymo$p/lor t rill 
JtWrtolgtlinii(Cts.)Sacc. 

Notes: ·ntese two materials wen: re-examined and n:disposcd most recently by 
Aplrool (199Sa). 

Trcmatospltacria insula ris(S.II. Ou) You Z. Wang, Apt root & K. D. I Iyde, l{c:\'il'ion of 
the ascomp:ctc genus Amplrisplw~tritl; 95. 201H. 

SjK'Cimcnscxamincd: CHINA, Huinan, 'ling-an. 9 Dec..-mtx-r 193•1, S.C. Teng7'122, del. 

S.H. Ou. t-IMAS07211 , as Amt•hiii•lwn-il• ;"~"'""~ S.H. Ou:CHINA. H• inan, o~n1iian , 

26 September 1934. X.K. T{'n~ •1787. dct. S.l l. O u. II MAS 07<109, as 11. i11Ju l11ri$. 

Notes: '!he materia l ofHMAS072 1 I is in poor condition. 
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Mycoblastus marginatus, a new synonym forM. affinis 
(Mycoblastaceae, lichenized Ascomycota) 

Touv SJ>IWH I.I. F. 

tspribi@tmi-~l!ttitJgm.d<! 

Albr!!cllt vtm Htlll.~ Jmtilule tJ/ Ntml Sd!!tu:d. Uniwrsity 11/ Giitling~.,, 
Ur~tl'r<! Kttt$piif;• 2, V-37073 Giillillf:m, GC"mwny 

ToR T0NSBERG 

ll'r.tomb!!rg@bm.uib.llo 
MM•'U/11 of.NIItuml llistory. UPiiv~'Nity of Ht'l'g•'" 
A.fl;gt. •11, P.O. Rox 7800, N-5020 R!!rg • .m, Nor11my 

,\bst ract Mymi!Jlli/11~ marghmlu$ ww.s f.l~tribcd in \937 (ru nt 11. ~i r1gl'-' SIHXi lll'-'11 
'olJc..-:ted in w uthern Alaska and has nor be-en reported sillCI.'. l he type material agr«s 
JI IOrphulc>g.ic;-o~lly 1111d chccniCOI II :f wi lh lh"' wi..k5[Hvaf.l Mymblu.<fll$ uJJi•ti$. Wo: tUIIsiJ..,r 
M. mmJpitulll) to 1x- a synonym of !he Liller. 
Kc~· .,.·ords- acctooc insoluble pignw:m, cruslos-e lichens. f'acific 1'\orth.,.·est, l'lanak 
:tcid 

The genu.;; i\1ycobla#u.~ is widespread at h igher latitud.;.-s o f both the Northern 
and Soutlwrn l lcmisphcres, and consists of between seven and len mostly wdl 
characterized species. Regional European taxonomic treat ments of the genus 
fo rm the basis fo r spe,ics concepts worldwide. '!he genus lws been discussed 
for centra l Europe by Schauer (1961 ) and for Great Britain by lame."$ {197 1). 
'I he relationship of severa l poorl}' known taxa from ot her regions (e.g., /,eddtul 
Sa 11gui11nria var. meli11ode5 Vain. from Siberia, M. jnpo11iws Miii i. Arg. from 
Japan, t\tf. dissitnulrms (Nyl.) Zahlbr. from Chile) to the r<.'St of the genus is no \ 
dear. The genus is in n"cd of a systcmatk r<.'\•ision. 

In our work on norlh\'ICSt North American crusto!'C lichens, we encoun tered 
the name My..:obla5tm marg itltllus, an epiphytic species described from Kodiak 
Island (Dcgdi us 1937). Mycol>la.s tus m11rgiua11Js w.as said to differ from all 
other members of the genus in the apotheda possessing a white 'border' and 
branched p:mlphyscs, and it was ment ioned by Sd1::1ucr ( 1961) as a parallel 
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taxon to MycvbiMius a.fji11is with whitc· margim:d apothcda.ll was recognized 
byll1omson ( 1997) ami cont inues to be included on the List of North AnH!'rican 
li ..::hens (!~ .. ··~slinger 2006). 

' I he type spedmen of My,;(lh/a5tm margiuatll5 (!> tudied by us) strongly resembles 
M. ajjiuis. 'lhe 'white border' mentioned by Degclius ( 1937) and 'l hom !>on 
(1997) appears to be little more than a ring ofrcsidualthalline tissue that may 
have pcn:isted during apothcdal ontogeny. Such a persistent ring is uncommon 
but not unkno,vn; it is for instance the basis for the re..:ogn itio n of Myt1Jblustus 
S(lllguillarius var. l~m10rvideus (Nyl.) Zahlbr. from Japan (Schauer 1964). 
Branching •md anastomosing paraphyses are, in fact, gi\'i.m as a characteristic 
oft he Mycoblasta..:eac by Hafellner (1981) and are present in the type of Lecidea 
l'.ffirri5 in G d ted in the protologue (Schaerer 1850). We also comparcda.:ctone­
in !'<>luble pigments in the apot heda of both types and both contained a bluish 
pi gmen t that is IINOJ+ mauve, K+ greyish olivaceous following pretreatment 
with IINOJ. The pigment appears to be si milar toCinercorufa-green as defined 
by Meyer & Printzcn (2000), alth ough before treatm1.·nt it appears strongly 
bluish. no t green in wah:r and appears to be liCl- (without pretreatment). 

Euro pean accounts of the chemistry of Mycoblnstus alfinis vary. Some authors 
report the thallus to be K- o r K+ yellow (±alranorin and planak add; Wirt h 
1996), K+ ycllowan d UV+ white with unidentilicdsubstances(Wall'Oil & James 
1992) or to contain atranorin, chloratranorin, and planaic add (T" nsherg 1992, 
j:o ucard 2001 ). Schauer (1 961) did not investigate the chemistry. \\'e conducted 
thin layer chromatogr.:~phy (TI.C) on a small fragment of the type of M . tif)inis. 
The thallus contained plan aic acid (major) and at ranorin (minor consti tuent) 
as well as a t r-<~ce fatty acid; a single apolhe.:i um that was ana i)"L.('d contained 
planaic acid only. It is not ra re for atmnori n to occur in only lmce amounts in 
some specimens of M . t!lfinis, whi..:h .:ould explain the K- reactions reported 
by some authors. 

When conducting TLC on th(' t)'PC of M. marginutus W(.' fo und that it also 
contaim!'d planaic acid (major) and atr-.morin (mi nor). Gh•cn the ovcr-.11! 
agreement in morphological and chemical characte ristics betwee n MycobltlsiiiS 
mm:11i11atus and M. affiui s, we see no justification for maintaining J\11. marRiuatus 
as a distinct taxon. 'VVe here lcctotypify My.:oblastus ajfi11i5and place Mycoblast11s 
mar,ginntuJ in its syno nymy. 

Mycoblastus affinis (Schaer.) T. S.:haucr. in Podt & Stdn~r. Lichcncs Alpinum ::!30 
(1964}. 

na~ innrm: /.a;idcu affi~ri.s !i<:hJ<'r .. f:nnmcn1io cri1 ica lich"nmn f.''"'Jl~ '"'rum . p. 132 
(1350). t_.....: lotypo.- (d~)ijtnatOO htk): (SWIT%BU.A~DI : ad Al>idum Lrunco) ..<d 
r;~d ic"m mornis 'unt<fX' n, [ooii('( IOr unknown ], l.kMne~~: tleh•..-Jici Exsicca1i 629 (G· 
000539-18!): isolcc1mypc in M (nuL ~n. menLiona l b~· Schauer 196-1). 



Syuonpns: 
l..«id.:a mdi11a 1\rcmp. ex N~l .. ,\nnalt-s dl!'o Sdt•nce{ Naturelb . Hohoniquc. 4' SCric 

19: 357 ( 1863). '1)1.._,: {GERM.AN\':] uJ truncos l'ini in Uunaria~upcrivrc (M, l)l)t 
st-cn).Synm~'fl l)' 1 l i~u~~ h)' ~bauer ( 1964): .'ICC al!>O l<•nlC.'o (1971). 

M~l>bkUtltS rff(lrj!lllll/f/J l:>egcl. , Medde l;a nden fnl 11 GOicborgs lkaWni~ka Tnil.lglrd 
12: l iS ( 1937). Holot)'IJC: U.S.:\ ., :\l.Jska. Kodiak lsbLld, Kodiak. 27 Apr 1932, E. 
llultt n SOS4(UI'S- JS651!). 
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Abstra.:t Cl~!i stvtlk'Cio~ r~,~~.md iu a w il :~at• •plt: ~"'il tai ning abltzklan t I!Ctoni)'Corrhizal! 
and Sd('rotia of C.-IIIKU(Cum g.-upiU/um au.· drscribtd fOr th(' lirst time for tb(' St)l'lk s. 

Altho ugh no coml«tiom bo.•IWt'Cn t ho.• t...:: tomrcorrhi7AJ" and fru i tboc.l i <'~ •wR' IOuntl in 

the sa tllJik', th<'clcistorhc<ia w('re i&ntifi('d as fruitbod i<'sofc.6~philr.m by comparing 
thei r mOI'Jiholog)' with lh(' nlorrhologkll l ch:arac!Cf!; of C !'<.'Opl.ilum x:kmlia and 
<.'ltOil i)'COrrhizac. 

Kc~· Wo rds - sexual structu res. atllltomical description, t1lXOI'IOUI}' 

Introduction 

Ceuococwm geopllilum Fr. is a cosmopoli tan ectomycorrhizal fungus, well 
known for it:; wide habitat range (Trappe 1964) and po:;sibly the domi nant 
ectom)'Corrhizal fungus in arctic, temperate and subtropical forests (Trappe 
1962, 1964; Molina & Tr.1ppe 1982). It is particularly noted for its d rought 
rcsistan..:c (Pigo tt 1982, Coleman c: t al. 1989). Howc\'Cr, this fungus is not limited 
to dry pl::h::es, as it has been observed in wet poorly drained soils (Trappe 1962). 
C. gcopltilmn has a pione.:ring capability, alt hough it is present also in mature 
stand;; (De ltom:in & De Migucl2005, Torre.;; & llonrubia !997). •the ability 
of the sder01ia to survive for several years can provide sufficien t inoculum to 
e!Tcctivcly coloni1.e host species (Shaw & Sidle 1982). 

The cctom)'COrrhiza of thi s fungus have been reported to ocwr on over 200 
tree species from 40 J ilferent angiosperm and gymnosperm genc: r.1 (Tr.appe 
1962, 1964; ~·lo l ina & Trappe 1982). Also, i t is one of the most common 
ectom)•Corrh i:~..al types in Querrm ili'J.' L. stands in the ~kdi terr.mean area 
(:\gueda & Fern:indez-Toir3n 2001, De Romin & De Miguel 2005, Richard et 
al. 2005). 
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Cmococcum gc:opl1ilum was originally dt>scribed from its b l <~ck sclerotia by 
Sowerby in 1800 umll:r the name LycoJiadon grmriforme Sowcrby (Cai m ey & 
Chamber~ 1999). Fries (1825) introduced the genus Ct>IIOCOccum Moug. & Fr. 
with the spc;: ics C. g~opflilwn ment ioned as a nom. nud. Fries {1829) gave a 
des.::ription of C. geopililwn, ci ting I .. gmuifnrme in ~ynonymy; as a sanctioned 
name, C.gropl1ilmn has priority over the earlier /.. graniforme. '!he isolation of a 
"je t-black mycelium" that fo rmed ectomycorrhizae was fin;t identified by I latch 
( 1934) and the connection of these black ectomycorrhi?.ae to C. geopllilum was 
made by Lin hell (1942). The identification of C. geopllifum primari ly relics on 
cullurc and c;:tomycorrhi?..al morphology b~·causc there arc no known sexual 
fruitbodics. Unti l now, the pn:sence of a sexual state has never been n:ported. 

Material and methods 

'I he harvc~tcd stru.:tures we re found in a 600 ha or.:hard of 29-year-old 
oak trees (Quercus i/e;~.· subsp. lmllota (Desf.) Samp.) during research on the 
ectom)•Corrhi;,..ae of a Tuber melanospormtz Vittad. plot. Samples \\'ere collected 
in Oct 2000 from calcareous soil at a single site in the provi nce of Soria, in 
the muuidpali ty of Villadcrvos (Cas tilla y LeOn, Spain), at an elevation of 
1250 m. Soil sampks were \:ollected from beneath the holmoak and stored 
at 1 °C for later ::u13lysis in the laboratory. Roots with cctomycorrhiz3c and 
soil rhi 7.{)morphs were carefully ex tracted wit h the aid of :1 ~tereomicroscopc. 

'I he excised roots and eCiomy;:orhi 7.ae were cleaned in :ln ult rasonic hath wlth 
desioni1.ed water and some drops of Tween 20" detergent at 20 uc for IS min. 
Samples of the e;:tomrcorrhizae and sex ual structures of C. geophi fwn fixed 
in Ft\ A (Agerer 1986) and lactoglrcerin were stored as voucher specimens in 
DlEF Valonsadero. The fruitbodics were found in a sample containi ng a high 
number of C. geoJIIt ilum ectomyco rrhizae and sclerotia . 

'J he general met hodology and terminology for ;:haracterizing the structure 
fo llows Agcrcr (1987-2002, 1991) and Agerer & Rambold (2001-2006). ' I he 
sexual st ructures were fixed on slides with lacto-gly.::erin for mi.:roscope 
ohserv:tlion. 

Description 

Clcistothccia are spherica l to oval (Fig. la).lllcoutcr laycrs ofthc d cisto thecium 
arc composed of dark pigmented hyphae, whkh make dustl'rs of isodiamctri.: 
.:d is (5 x 1 ).1111 of diameter) surrounded by radiating bu ndles of elongate cells 
( 15-25(10) x S-8 )J!U) forrn.ing a stellate pallern (fig. !b). 

' I he outer la)'er is .:overed \\'it h many emanating hyphae with slightly rounded 
b:lses, so that some part s of cleistnthecium appear to have a layer of smooth 
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FiJ:uN;" I : Anatom ical (haract~·rJ o f t he ddstothecium. a. G<"neraJ ,; ... ,_,mo rphological asp«ts of 
the d eistothe..:ium (63X). h. Outer lare r oft he cleistothl-ocium wi th en..a n.uing h)l'h;)('. c. M~rgin of 
t he c~i~totheciunll•'i t h cni.I.Jiilting hYJ>h;,c. d Ramiti~-d h ~·pluc. c.l . AK us wit h :.srospor~. 

i\ ll b.ars iOJ•m. 

round cells covered by a dense net or hyphae. These hrphae arc quite sti ff 
(although they may abo be sinuate), lack dam p connections, and ha,·e simple 
septa (f igs. lc, d). 
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Inside the d eistothet:ia,two hyaline oval to pyriform 81.5-96 x 37.5-14 ~Jill asci 
and hyali n~ 7.5- 18 x 3·51Jm hyphae were observed. Each ascus contained three 
oval, hyaline, 18-29 x 15- 191Jm ascospores (l:igs. le, 0. 

Discussion 

The morphological charac tcriution of C-enococcum geopllilum is very 
important because alt hough it is one of the most common cctomycorrhi1..al 
fungi in difrercnt forest types, its fruitbodit'S have never lx·cn described. lllc:sc 
fruitbodics were found in a sample ..:ontaining many C. g~OJJitilum rnycorrh izac 
and sclerotia. A ..:omparison of thcscstructurcs with the surface structuresofthe 
cctomycorrhi7.al mantle and the sdcrotia shows that all anatomical charactcfll. 
arc very similar. 

Based on the descriptions ofChilvers ( 1968) and Trappe ( 1962), C. geopltilum 
ectom)•corrhi;;-..ae are black with black hyphae o r ha\'C seta radiating from the 
ectomycorrhiza surf:.h.:e. ' I he mant le is composed of large, darkly pigmented 
hyphae (5-10 1-1m) ncar the surface, and smaller, paler hyphae (2.5-1\ IJ ill ) 
adjacen t to the host's epidermis. Surface hyphae of the mantle form a typical 
stellate pattern (Trappe 1971, lla\vksworth 1986). All those characters arc very 
similar to the ones found in the described dcistotheda. 

The fruit bod ies have the same shiny and dark colours as sdcrotia. 1lu.'se are 
spherical wi th a shi ny-smooth surface and brownish-black appearance. Surface 
hyphae form, as well, a stellate patt ern, with thick black hyphae often radiat ing 
from the surface (Trappe 1969, Massicotte el al. 1992). 

Al:;;o, the emanati ng hyphae ha\'e the same appcaran;;c of C:. geopl1 il11m mycel ia: 
dark brownish-black and arc mostly 3.5-6.5 1-1m in diameter, genera\1)' :-: tiff in 
appearance, but can be strongly sinualc, with simple septa and 0.2-0.3 ~m thick 
cell walls (i'o<liller & Miller 1983). 

All the stru..:tures (e..:tomycorrhizae, sclerotia, dcistoth t cia) are very simi lar: 
dark and shiny ..:olours, brownish· black hyphae without damps connections, 
mostly 1-5 )J ill in diameter, and the outer layers of :;.derotia, clei:;;tothcda 
and mycorrhi1.ae's mantle prc:;.en tt he same star-like pattcm. 'I his con:;;tant in 
the morphological chamctcrs between all the st ructures \\'Ould conlirm the 
identifi cation of these fru itbodics. Agcrcr & Ramhold (2004 · 2006), in the ca.;c 
of C. geopltilum sclero tia, ad\'ise that in the absence of an ob\•iou..; connection 
between m)'Corrhizaeand sclerotia, thcpresencc ofthesamc star· like pattern on 
both cctumycorrhizae und sclerotia! outer layers would be sullicicnt evidence 
to establish it's identity. 

C. gr!opltilum is th e usual cctomyoorrh i7.ae in "t ruffiCrcs" (Iotti et al. 2005, De 
Rom3n & De ivliguel 2005), hut it also exhibits a broad range of adaptation 



to different ecologkal conditions. t:or those reasons, it could he a serious 
com petitor ofT. melmiOJ>jJOrwn. 

ln Spanish trullle orchards, C. geophilum appears only in orchards placed in 
previously forested sites, never orchards establhhed in previously cultivated 
agricultural land (De Miguel ct al. 2006). The fact that C. geopllilmn is found 
mixed with a high percentage of'I: mdmwspomm ectomycorrhizae (Agucda ct 
al. 2005) even in previous!)' forested areas suggests that 'lid1er melanosporum is 
not easily replaced by C. ,qeopl1ilum. 
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'lw~litlltu do: Cibu:it.s Bitllllo~llims rio: Abd Sal11%ar. Univ.:rsitlm/.: till Por/11, 
4099·003 l'orto, l'ortu_Raf 

Abstrou:t JJunJt!iillllj)l~of 1.,riiJ ancldon"'s ric animals, includin~t b~rking di:t'r, bull'alo, 
dromedarycamel.cow.sambardeer,eld'sdeer.elephant, gaur,goat,hOC"St', rabbi l. ratand 
load. \WrC colll-<:ll'<l fmrll ((JUrlt~n l<lottions in 1hailand. lllentifiOtti<m of llw fungPI 
holatt.S \•'U N.\t"d on morphoklstic-.11 chardcterisrics of rolorl)' 8f0\\'lh on agar nltdia. 
fruiting bodi r,~ and .spor~Mnlln~tation u~ing light and scanning elc-ctmo micro:«:opN. 
SOxty-tight i~>l.ltes compri~i n~t 12 )tl'lttra and IS li]l«i(':i of tbromynJitl w~re found 
h'Kiuding AWl!Jfllc.s. /l<M(/c..ql"li$, Cctrnplum•. CJm.t:lnmimn, l:mcriullu. Gdas.i•~pma. 
Podo.~rdaria , Podo$(1(lm. Sacrol:rnlu$, Sordarin, Spnmrmitlla, and l'.opfidla. 

Ke)' wonb dung fungi. ~xonomy, ecology. pyrenonl~'ce t~. diSCOtny~td 

Introduction 

As~.":omycctcs arc I he largc.>st group of fungi, and have a worldwide dist ribution 
on various s:ubsrralcs (Kirk ct al. 200 1). Man)' arc commonly found on dung 
of herbivo rous animals (Hell 1983, 2005). Some arc important sources of 
antibiotics, organic acids, enzymes, and o ther se.:ondary metaboli tes of 
economic importance 10 pharma.:cut ical and agri cultural enterprises, e.g. 
tb..:ode.~mi~ splwerospom, Sporormicll(fl'<-'XWIS, and some non·l>'JlOrulating fungi 
(llein cl al. \998, Soman el al. 1999, Ondeyka el al. 1998). 
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Fig. I Map oflh ailand 5howing lh{' col.ltcling5ilc$ 
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ll owever, these fungi have been lillie studied in ' I hailand. Van Urummelcn 
(1967, 1969, 1977) rcportcli scv.:ra l cuprophi luus ascomycc:tcs from 'Jhailand, 
induliing 1\scoloo/us siwn4!11sh;, A c/4!,nrmgd, Sa~·cobulus mi11imus, S. tlwxteri, S. 
trmrcatm, S. srtcci11em and l .eptoktilpiorr albiams from varioll" ki nds of dung. 
Roger:;; ct a\. ( 1998) dc:o;.:ribcd PodMordtlria elf!plumti a.-. a new species on elephant 
dung from Chachoengsao Province. Also, Manoch et al. (1999) reported 19 
coprophilous ascomycetes from 12liung samples from Huay Kh a Khang Wild 
Life Sanctuary. Uthai Thani Province and Khao Y<~i National P01rk. Nakhon 
Ratchasima Jlrovincc. Somrith ipol (2004) summarized the approximately 26 
genera including 36 species coprophi lous as..:omycetes known in 'Jhailand. 

The present stuliy was aimt..'d to obtaining information on the mycobiota of 
coprophilous as.::omy.::etes assodah.·d with difrcrent dung types and to compare 
their distribution among di iTercnt sites and dung l)'pes in Thailand. In addit ion, 
pure cu ltures of most ta.xa arc being maintained at Kasctsart University for 
further investigation. 

Materials and methods 

Sixty dung samples of 13 wild and domestic animals were collected from 11 
pro\•inces from June 2002 to July 2004 (Fig. I, Table 1). Each excrement sample 
was placed in a moist chamber and positioned ncar a window. ' I hey were 
incubated fo r 2·7 day~ at 28 oc. Direct i!'olation wa!' from the dung surface 
under a stcreomi.::roscopc. 'I he ascomata were tra nsferred directly onto water 
agar (WA), squashed to release the ascospores, and incubated for 18 hours. 
If the ascospores did not germinate. a fi ne needk was used to tr.msfer the 
fruiting body with the remaining asco~pore~ from \VA and placed in a test tube 
containi ng 10 ml, 60·80 oc hot water, 65% eth}'l alcoho l, and 3% KOH fo r 30, 
IS and 3· 5 minutes respectively. '!he treated ascospores were spread on WAi n 
a Pi..·lri dish and incubated for 12· 24 hours. A hyphaltip from a single spore was 
transferred to a slant of potato dextrose agar (I'DA) for all species. All isolates 
arc being maintained as pure cuhures at Kasetsart University Fungal Collect ion 
(KU FC). Dry specimens of dung samples arc kept in a herba rium at Kasetsart 
University (KUJ I). The soil plate, dilution plate, heat, akohol treatments and 
Gochcnaur's glucose ammonium nit rate agar (Gochenaur 19M) (N II

4
NO, I g. 

K: ll1'0
4 

1 g, MgS0
4
.711/J 0.5 g, rose bengal 0.03 g, yeast ex tract 1 g, glu..::ose 5 

g, agar IS g, streptomycin solut ion 1 ml, disti lled water I I) as well as 2% mah 
extr.lCI agar we re lL.:;ed to isolate the dung fungi. Iden tificati on 'vas based on 
morphological chara..::tcristics such as colony growth patterns, color, text ure on 
d ifferent agar media and spore ornamentation. Examinat ion was by ligh t and 
scanning electron microscopes. 
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Table I FrcquenC)' of copmphilou~ a.~omycc1cs on diffcrc111 dung I)'()CS collected from 
various locat ions using diffe r~:nl isulalion mclhods. 

l:uugills J~cies Toul KUF<: l)ung_.,plo: ~kt ho;>d I.U<;:~tion 

l!.obto 
,\Ku001u$a/bu/u$ l l'IS! dtpfliiit Wi1 LE 

(f.kploaJm:rxin....,) 
dq!han t CR 

Naxlnmi~ "' "' BK 
mllCro5oJIMtl 

H55 
J&>ll~r-• .lllloll') 

""" dp " !~~ ,, BK 

A.sp/wu:r01pllt<l" !~S1 wad ( 8../(>~P,) .,, dp BK 

Urmpllllm clq)lw!t 
Nlvatiro 

diJIIwll KB 

!460 dq!h:an t KB 

CJ,,, .. tomium dq!hant ~K 

n"i>p411t•m 

(&n tau~) 
2.403 ~· 005-2 "' TR 

Cc11prt"'" 00:0 UB 

,Qrnbudrrr ., 
"" 

~Cf',;;rs .. ,kotorJ 
"""' •k '~ 

H6? r.K!bit .,. 
" oo .. CR 

"" eid'•d«r "'"" CB 

Cgl<>btJ5rurt 
(Ccou~dtlr) 

J.imb:Udrrt' OOOJ 

,t;oml1Udte:T 0003 "' ~R. 

umbudttt ""' 
,, ~'it 

~riti !lldr<'t , .. 
D~~"t5;;tz;2J CM 

( ll,k'ulw:<) 
r.K!bil >k CM 

1~16 r.K!toit .,., 
'' '"" ., BK 

;!;478 .. ~ "'"' UT 

l-17~ 
Ui41Jl"IIIIIJ) 

ubtolt .,,. 
" ""' ·~· 

.,,.. 
"' 

"'" 
~?'Pr'* "tJ:'*/1'"~) .,,.. 

Wll ""~ "'"' co!!"~""·'""!"'U..") sr 
>k sr 

2~115 "'" 
,, sr 

2~M 00<4 CR 

24117 di"I)IJWd:r.ry.-:~d ""'' ., CB ,.,.,.., ""'"""""'""') !~SS dd"td"'r 00<7 .. cs 
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'!able 1 (Gmt.) 

I:UngalsJlede$ Tow KUFC Oung»mple KUH .\le i hod l.aallon 
iwbtr.~o 

frotttricd/a 
!~ till ""' 

,, .. 
n•gul<l$11 

"' Cll 

Gdtuirrospom 
2491 .,, ,, T< bro:vispora· 

Pot{(ISMdtlfi<l 
nhb!t "'-"' ,., 

t.!!i:;!::::,· 
U 93 .~m~b~rdoorr .,, 

" 
;..'It 

'""'kc>lla 
Stu:-ot100111SJ!.labrtr ..,.,, LE 

Snr·.ltlrinfimicola H95 ~bu-cku 0000 ~R 

Jm~buo:!.err 0000 "' ~R 

" $lllll'!udtu .,., NR 

.~m~bndi'CT " :-.'It 
".ul:ing~r NR 

Nrl:ing<l« l .. l\'R 
bwflllo(Bwb.:!lou 

"' "" b~Niws) 

'"' 
.,,. •k Iff 

rM-l-11 0030 V8 ..,., 
~ KB 

""' .,., .,_,. 
"' KB 

~!107 -· " MS 

""' drumrduy.:amd ''"' "' C8 
dd'~d«r ""' " co 
dd'uk..r ""' "' C8 

s1~midU, ,. 2511 ,wn]"'udtu .,., NR 
mir~imll ' ,, ~R 

""""' 001 ! "' CM 

"" "'" CM 

!SIS .,., .,,. 
"' K8 

"" "'" ""' " !SI? .... ,, 
15/S .,, 

" oo;, BK 

lS!O ~"' oo;, ,, 8K 

Y..oeJielllllalif!!. '"' .rambudtc:r .... 
•;o.k,llkobo.~l UUI~~Wnl; dp. J ilutiun pl:.k method; ht,lw~llrutmmt: mo. moi~1du.mb<!1 mdhl.ld: IP, wilpbtc 

~""" 
'BK. &ogblk:Cil. OIO!Ibllri: CM, OiJ.ng Mai:CR.Chi,ngiW: KB. Kr.ohi: l.l'.l.oa: :\1$, :'>he l longSon:~R. 

S:i.khon R~td~si~: PB. ~tunbllri: SB.. ~bo.iri: sr, Su r:o t 'JNni; TR. Tr.~t: UB.. Ubol R't.:t~tlun~ liT. 
Uthal'lhanl 

'Stcmap for di~ributil>n 
KUFC, !Wt1$;1.rt UnivtrJity FUngal CoHtlion; KUI I, Kutw.rt Un.i\<trJity l !c!Nrium: n~ not cu.!ti~!e4; 

MWr('o.·-.;m.ll(or 'Thailtn.J 
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Results and discussion 

Sixty-eight isolates of coprophil ous a..;:comycetes were found from 60 dung 
samples of 13 animals from 11 locations using v;:~r ious isolation me thods 

(Table 1). Twelve genera and 15 species of coprophilous ascomycetes were 
recorded, including ten p)'rcnomycc tcs {66.7%), four discomycc tcs (26.7 %) 
and one plectomyccte (6.7%) . All taxa were cultivakd on PDA and C MA, 
except Podosordtlria hporim1 and Sllaolwlus glt~ba wltich failed to grow on 
ag;:~rml'dia. 

Clwetomimtl globosmn was the most .:ommon species with 19 isolates 
found from ::a ll du1lg samples except elephant, hulf::alo, r.:lt and toad, fo llowed 
by Sordaria fimicola (1 6 isolates) and Sporormiella miuima {10 isolates). 
h is interesting to note that Ascolmlm albidus, A.(code!imi.~ macrMpora, A. 
splwerospom. Cermpii()Tfl ~ill'mic(l . Gc!la~iuo.~pom bre1•i~pom. Podo~ordMia 

leporiua, Podospom nm•icolla, S<~ecoiiQ/m glaber and 7.lJpjir!lla h1tipes \\'ere found 

on on ly one type of dung (Table 2). 
Tin~ moist chamba method yielded the highest number of coprophilous 

ascomyce tes (9 spp.), fo llowed by the soil plate met hod (7 :.;:pp.), alcohol 
treatment (6 spp.), hea t treatment (1 ~pp.), and dilut ion plate method (1 spp.). 
' I he results indicated t hat for wild animals, sam bar deer dung yielded the 
highest number o f fungal species (6 spp.), fo llowed by elephant (5 spp.) ;:~nd 
rabbit (5 spp.). 1:or domestic animals, most funga l species were found on cow 
dung (7 spp.), followed by goal (3 spp.) and n t (3 spp.). 

Ascobolns albidus P. Crouan & II. Crou:.m. Annis Sci. Nat. . Bot.. SCr. 4. 10: 193. 1858. 
(Hgs..l,A-1>) 

Kefcrcnces: 8ell ( 1983). KicharJ son & Watling (1997). 

Sp«inll.'nst-xamin<'d: Thail;mJ. Loci: rhu Kra<lung Na1ional f'ark.on dtpham dung. J t 
t)«. 2002. KUI I 0017 { KUFC 2452). Chian~ Rai: Mrnmt:: Distrid. on <"k'ph;tnt , 16lan. 
2001. KUH 0015 (KUFC 2153). 

Colonies on l)DA growing slowly, reaching 1.5-2.0 em diam in 7 days at 28 °C. Mycdiun1 
whitbh bmwn, submerged. fo rm ing a1•othocia in I ::! - 11 <l:1ys. Ar otheda submerged. 
colourless to pale yel lowish, then doucd with the dark-colored sporc.s. Asci 8-sporcd, 
chwate, 1!10 -::!211 X J0-35 fJm . Asco~p11res dlipsuid:1l, 20-30(-33) X 10- 15 !lOl. golden 
brown. ornamentation cons.isling of anastomosing rows of striations parallel to the long 
axis oithe:>pnn:. 

Richord.;:on & W:1tling (199i) described 21 species of Aso:olwlu~, while 12 
species were observed o n dung in New Zealand ( Uell 1983). Ascobolus 
a//lid11 s was found o n cervid and lagomorph dung (Bell \983). lkll (2005) 
reported that M colwlm aliJidm wa.;; the only species found on live typ<.·s of 

dung including rabbit, brumb)'• castcm gray kangaroo, wombat an d S\Yam p 
wallaby in Australia. Richardson (200 1) re-ported Ascobolu:; 11/bidm on sheep, 
deer, cattle, 1.1bbit, hare and grouse collected worldwide from 1994 to 2000. 
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Van Brummdcn ( 1967) reported Ascubolus cl;:m(mgt•i and A simnemis from 
gout dung, in Ut hui'llwni Provine~. Somrith pol & Hywel-Jones (2002) recorded 
eight isol<ltes o f Ascobolm spp. from wildlife including S<lmb<lr deer, barking 
deer, Asain elephant and cattle dung from Nort heastern 'lhai la nd. In this study, 
two isolates of AscoiJOirts aliJidm were found on elephant dung fro m Loci and 
Chiang Rai Provin..:e1> collected in the ..:old season. ' I his fungus is a new reco rd 
for 'lhailand 

1\scodcsmi:> macro:;pora '"· Obrist. Can. J. Bot. 39:95 1. 1961. 
"-t:ferc:ncc:s: Obrisl (196t), Richardson & W:•tliug(1997). 

(Figs. 3,:\-C;•I) 

Spo.'Cim"n~ cxamirKxl: Thailand. Ranglwk: Bant; S1w, on ro~t dunt;. 9 June 2002, J..: ll ll 
0016 (KUI:C N S1): IS May200}, KUI I 0028 (KUFC2 .. S5): 190ct. 2003, KUII 00.1 1 
( J..: l.if(";NS6). 

Colonies on PO:\ growing rJ.pidl)', reaching 8-9 em diam in i days at 28 •c. Mycdium 
whitish brown, v.•i th \•'hitc tufts of aerial hyphae, form ing apothccia in 12- 11 days. 
Apot heda minutc, hemisphaeric:lltusubglobose.soft-ileshed, 100·200 1-1-m, fi rst h}~J. Iine, 

becoming dark brown at maturi ty. Asci 3-sporcd, broadly d a\·a tc. oblong, dliptiol or 
ovoid. 80-90 x 20-33 !!ffi, opening br a slightly oblique!)' attached operculum, thin­
walled. Ascospordo one-cel led, broadly cllip:tOid, 17-22 x 12-I71J.m. first h}'aline, then 
pale brown, becoming dark brown at maluril)'. ornu m~nt~d hith re t iculum. spores 
disch:ugcd at once through opening of operculum. 

Manoch et al. ( 1999) reported an A(code.m1i.( sp. from toad d ungwhi ch re$emhled 
1\. macrospom found in this st udy. Th is n:search conlinncd the occurrence of 
A. mttcm!lpo m in toad dung u:;ing the akoholtreatmcnl method (Manoch ct al. 
1999). In addilion, Manoch ct al. ( 1999) reported Ascodesmis pon;iua from soil 
usi ng the alcohol trl'atmcnt mdhod Richardson & Wat ling ( 1997) prt.'Scntcd 
a key to the six species of Ascode!imis fro m dung: A. macrt,~pom, 1\. /uma, 1\. 
Sf>lmt~rospom, A. microscopica, A. porciua and 1\. uigria ms. 

Ascodcsmis splmcrospora W: Ohrist , C01 n. J. Rot. 39: 9111:t. 196 1. 
References: O brist ( 1961 ), Richardson & Watling ( 1997). 

(Figs.3,0-F;S) 

SJ>«irntn i.'Xa rnined: 1lmiLmd. B:lngkok: Bang Sui.'. on toad dung. 2 Ftb. 20CB, K.UH 
00t9(K.UFC2457). 

Colonks on PDA growing r.•pidlr. rc-J.ching 8-9 ern diam in 7 days at 28 •c. Mycdium 
brownish white, couony. forming apothccia in 12-1•1 days. Apothccia subglobose. soli · 
fkshed. 80-:!00 !Jill. scattered ur gregarious. h)~J.Jine. superficial. without cxcipulum. with 
many asci surrounded by paraphyses. Asci 8-spored, broad!)' clavate, oblong or O\"Oid, 
50-80 x 25·30 !Jill, opening hy a slight!)' obliquclr attach~d orterculum , thin· \\'OI IIe(l. 
A.scospores one-celled, spherical to ellipsoid, 10-11 x 10.5· 11 j.Ull . U ll rnt io mostly < 
1.2, first hyalin~. then plllc brown, b~-.~umi ng. dar k bruwn at m:1 turi ty, urnamcntc,] with 
a d ark brown reticulations and ridges. 

A$-codesmi~ splwerospom was isolated from toad dung in Bangkok us ing the 
dilution plate- method. This fungus is a new record in 'lltail and llcin ct al. 
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)!ig. l A-D. A.ccoboi11J tllbidus {1\UFC HS2): ''· apothtda on dcphant dung. B. squash mount of 
liJ}()Ihcdum; C.D. as.:i and liKOSporcs; ~-oun~ nearly mature and nlll tureaKOS)IOil.'S: E- I .S.I<~uWius 

.(lt•b..-r (1\UFC 2~~1): E. apoth,-.:ia wi th spore- 1n<1~ inside. as st'Cn on elephant dung: I·, G. ;~sci. 
spOfc-ma~K"$ v.-ith 8 liKOS)>OfCS in e-a<:h: H. I. SEM pbotomkrog.raphs of int;JCI apotlu.-dum wi th 
spocc-masSC$ and high magnificat ion ohscosporcs. 

Ban;: A, E • 0.2 nun; B • 100 Jllll; C, F. G • 20 jlm; I) • 30 JUII: H • SO JUII,i • 10)1111. 
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(1 998) rcpurted A. ~plmerospom frum bisun dung in Canada which pruduces 
arugo:;;in F and a xant hone and can inhibit Br~dllus srtbtilis, StfljJhylvcoccus 
imreus and the ..:o pro philous fungi i\:;,:obo/usfurfum(eus and $t)rdaria jimicola 
in vitro. A. splmerospom is a new rc.;ord for 'lhai land. 

Cercoplwrtl sih•atica N. Lundq .. Srmb. bot. upsal. 20(1): 103, 1972. 
Rc rc: rcnccs: l..undq\'is t (1 972).1kll (1983). F. llis& F.llis (1998). 

Specimens examin«l: Thai land. C hiang Mai: Mae Sa e.ltphant ca mr. on ek:phant dung. 
7 :0.:0\·. 2002, KUH 0010 (KUI:c 2•158). Kr..bi: U.nta hlii!KI, on t'k:plumt Jung. 10 Aug. 
200). KUII OO:B {KliFC 2459. KUFC 2460). 

Colnnic..~ o n PIJ1\ g rowing :;lowly. rea.::hing 5-6 ,;:m diam in H day:; al 28 •c. Mf~.:dium 
whitish to pale brown, formingpcrithe.:ia in 10- 1•1 da}'S. Perithccia obpyrifo rm. 500-530 

X 300-•100 !Jill. wit h prot ruding neck and tapered tufts orhair. im mersctl. AliCi H-st'ol'c(l, 
cylind ricaL 200-220 x 16- 18 !Jm, subapical globules absent. Ascosporcs immature 
sigmoid , hyaline, 35-50 X 3 -3.5 1-lm: nHLiurc sptm:.~ ellipsoid, dark bruwn, 15 -16 X 7-9 

~m; pedicel cylind rical. hyaline, 28-32 x 3-<1 ~rn ; the upper and haS<tl cauda eccentrica lly 
allachcd. 

CercQp/wm sih'tdim \vas found only on dcphanl dung from Ch iang :'\•lai, 
Nort hern Thailand and Krabi, Soul hcrn Thailam.l by the moist chamber mcthoJ. 
' I his fungus was rc.:orded from New Zealand (Be ll1 983), but \ \'aS not found in 
Australia (Bcl\ 2005). In 'thailand, Manoch ct al. ( 1999) reported Cercoplwm 
copmpllila from cow and rabbit d ung from Loci and Bangkok , rc~pcctively. C. 
.(i/mrica is a new record fo r 'I hailand. 

Clw etomiwu crispcitum ( hu;:kd) FtK:kd. Jh . na10.(a u . Ver. Nat urk. 23-2•1: 90. l ft iO. 
Rdcrcnccs: Arxctal. ( 1986), Domsch ct al. ( 1993}. FJiis & Ellis( l998}. 

Spccinll.'nS e~mincd: 1hai1:md. 1\~khon Ratcha~ima: Kh0<1 \'~i N~ tion.a l P;~rk. on 
rkphant dung. 16 June 2002, KUH QOO.I (KUFC 2•161). Saraburi: Maung District, on 
c()W dung, 14 ,\pri l 200), KU II 002 t (KUFC 2462). Tr .. t: (;iXJcl hLI1KI , o n co1•· dung, 16 

March 200·1, KUII 0052 (KUI:c 2'163). 

Colonies o n 110 A. reach ing 9 e m diam in 11 days at 28 •c. M}'cd ium whitish 10 rellow­
gr..:<:n. form ing pt:ri lhccia in 7- 10 d:1y~ Pcri thc..-cia glohosc.: lo suhglohos.c. g rey to grey­

black, 300 x 200 !!Ill; lateral baiT$ numerous, dark o lh·c-brown; terminal hairs, wa'1' o r 
\'cry loosely coiled, o li\'c-b r,liY/1. :\ sci 8 -sporcd, q •linll r ic .. J, hy .. linc. Ascosport:s lemon­
shaped with bro1tdly apiculntccnds. 9- 10 x 6.5-7!-lm . 

'I his spedcs has been reported on dung of \'3rious animal ~. soil, dead flic~ and 
~ccd of various plants (Doms:ch ct al. 1993). 

Cl1aetomi11m Cltpreum L M. Ames. Mycologia 4 1:6-12, 19•19. 
Rerercnccs: Ames ( 1963), Arxet al. ( 1986). 

SJK'"Cimcn~ cxamint.'d : 'Jhailand. Ubul ll.atchathani: SirinthiXn Dhtricl, un CQW dung, 2S 
Feb. 2002. IW II 0050 (KUFC 2464). Nakhon R• tdtasi nu : Khoa Yai l\ationa111.~ork. on 
sambardccrdung, 16 June 2002, 1\UI I 000.} (KUI:c H65):on elephant dung. 16 Jurll.' 
2002, KUH 000.1 (Jo,."UFC 2•166). (lf;)Chinburi: Tub Urn Nalional flark. on 01bbil dung. 26 
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l:ig. 3 t\ ·C. A!<rooleJmi~ tiU!ml..<pom (KUI:C 2454): A, B. iiSOOSporcs; C. )"OUIIjt<iSCU~lllld a5t"OSjKJ«:S: 
D-E A. Sl•lwtrmpom (KUI:c 2>157): U. young:o.sd anc.las~:ospom: E. F.ascosporeS. 

Dat$:A, C. D. E IO!illl:D S jlnCF 2 11m. 
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rig." A~.t.XIdmi) mm~rv)pvru (1\UFC 1~S4 ): o:a11WN Iucida dra..,i ng of a so: us ;~od aso:OS!)()I'CS 
(bar - IO!Uil). 

Fig. 5 A~o.:l~smiJ ~pJu~IVJIIOftl (K Ut=C 2•157): Cll rll<' r".l Iucida dr.1wing of :asci :aud itl'CUSpOI't'S 
(b3r I01un). 



'lhai laod t"Oprophilous aSC"OIIl)"t"Cies ... 127 

June 200~. KUH 0030 (i-:lJFC 2467). Chiang Rai: Maung Di'tricl, on 0:01_. dLmg, 16 f<~n. 

200\, Klill OOH (KUH: 24611). Chnoburi: Khuo Khoow Open z .. ,_ oo dtl\ dc<~rdung, 

l? l:m 201H. KUH 001$ (KUFC 2>169). 

Coloni1)5 on PDA groNing slowly, reaching 9 em diam in 14 days at 28 GC. Mycelium 
whitish to g•·c )'• rc\'CfS<.' red to bto" 'n, forming pcrithcda in 5·7 days. Pcrith<.."CiaglnhLlSC 
to subglobosc. golden red-bro,.,n, 270-JOO x 180-220 ~m; te rminal hnirs wary or very 
lonsd yctli lcd,d:Ltk brown with tips. Asci R-spon:d , i'hort d;ai'Utc . ..:ulourlc:>.<;. A:"Cosporc~ 
onc-ccllcd, lcmon-shapcd. with two apical germ-pores. 8- 10 x 6.5-8 ~Lm . 

Cl1aetomimu globosum Kunzc, Mykologischc llcftc 1: 16, 1817. 
References: Arxet at. ( 1986), Domsch et al. (1993), Ellis & Ellis( 1998). 

5Jk-.::im••n$ exumin..:d : 'lhailand. ~ak.hun Rut.:ha)ima: :O:akhon Rat.:h:»im.a: Khua \'ai 
National Park, on .sambar d~r dung. t6 June 2002, KUII 000~ (Kti'FC 2470, KUFC 
2•17 t, KUI'C 2•112); oo barking dL-cr, t6 June 2002, KUH 0002 (KUH: 2<173). Chiang 
Mai: Qu~n Sirikit Botanic Carden, on r.tbbil dung. 1 ~0\'. 2002, KL1·1 OOit (K\JFC 
2474, KUFC247S). B:mgl:ol:: Kaw 1sar1 Univ.,nn rabhil dung, 14 Nov. 2002. KUI I 00 13 
(Kli"FC 2•176, KUFC 2<177). U1hai 1l1ani: H;tuy Kh 11 Khang Wild life Sactuary, on gaur 
dun~ 2 May 200), Kl.i ll 0026 (KUFC 2478). Prilchinhuri: Tub l.arn N.1 tioool P.nk. oo 
ro~ bbit Jun~. 26 1u •~ 200). KUII OOJO(KUI'C2•179). Kr.1bi: l:lnt.a bland. on ~I dun~. 

10 Aug. 2003, t V! I 0034 (J..'UFC 2480, J.: t..iFC2•181): on hoN(: dung. tO Aug. 2003. KUI I 
0035 (KUJ:c 21182). Sur~t ' lhani : MaunJt Di~tri<:t, O!I 001\' tlung.. 8 Aug. 2003, KUI I 0031 
(Kl..iFC2•1SJ, t UFC 2>1~1 . KUFC 2-185). Chiang Rai: HOrti.: ullur~ Rtstuch ln51itult, on 
cow dunA. 16 Jan. 2001. KUI I 001\•1 (KUrC 2'186): Chonburi: Khao Kheow Open 7AKl. 
on drorneda~· cam<: I dung, 17 I~ 2001. KUH 0017 (KUrC 2-187); on t id's dm- dW1g. 17 
f-c:h.1004 , J..'l.ll I 004.i("'UFC 2•\&i). 

Colnni..:s on PDA growing mpidly, rc.:a.;hing 9 em dia m in 7 da}'$ :at 28 oe, Mycdi um 
den.sc, o li...-aceous, grey larer of ascomat'a, forming a grey layer of pcrithccia in 5-7 da)'S. 
Pcri thccia globose to suhglobosc, dark brown, 200-300 x 200-250 J.l.m; tcrmin:1l hairs 
w a\')' or very loosely coiled, dark olive-bro,.•n. Asci 8-spored , shon clavate, colourless. 
A.sc:o~porc~ onc-c:dlcd, lcmon -~h:qx.l , grc.:c:nbh brown, 8- 12 x 6.5 ·81Jm. with two ;1picnl 
germ pores. 

Clwetomittm species occur worldwide in tem perate and tropical region~ and 
arc mainly found on soil and fresh droppings ofhor:-c, squirrel, goat . rabbit and 
antelope (Domsch ct al. 1993) and dung of vari ous animals in New Zealand 
and Auslralia (Bell 1983, 2005}. Clwetom;mn wpremn and C. globosum 
ar~ bolh rcporlcd to produce secondary mctabolitl'S which are mycotoxins 
(Kanokmedhaku l d al. 2002). 

Emericella mgulosa ("I hom & Rapcr) C. R. lk nj .. Mrelllogia 47: 680, 1955. (Fig. 6, F) 
Reference: Raper & Fennell (1 965). 

Sp..-.::iml•ns examilll-d: 'lha iland. &ingkok: Bang SUt: Di)trict, on r.Jt dung, 19 Oct. 2003, 
KUI I 004 t (KUFC2•189). Chiang Rai: l lol"l iculhm.• Rcscan::h ln~i l ute, on cnwduny.. 16 
Jun. 2tJO..t, KUB OIH•I (KUFC 2·190). 

Col~n i~ on POA growing slowly, rca..:h ing 2-2.5 em diam in 10- 14 days at 28 GC 
Mrcdium with spark grc:..:n conidial heads. Abundant purplc-brown dc:istot h..:cia 
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formed in 5-7 dotp•. glnbn~ In subglnbose, re<l-bruwn. 200 X 370 1!111. surromHk<l 
by globose, colourless, hllllc ccUs. Asci S-sporcd, globose to subglobosc, colourless.. 
Ascospores lent icul:lr, rugulo~. with two sinuate e<]Uatorial crests, purple-red, 1.0-<1 .5 
jlm diam x 3.0-3.5 11m thick. 

1\na morph : Aspergillus rugulosu.s 'I hom & Raper. Mrcologia 31: 660. 1939. 
CC!nidiophorcs smooth -walled, pale bro" •nish , 10-80 jlm long. Conidial head 
columnar. C~.>n id ia globose, rugulose. 3.5-4 ,.._m. 

[:, rugulo:;(l is a common soil fungus and was reported from several places in 
the USA; the type strJin was isolated from New Jen;~.·y soil (Raper & Fennell 
1965). Other habitats indudc forest nurseries, alkaline soi ls, mangrow mud 
and the rhizosphere of various cul tivated plants (Domsch et al. 1993). 

Gelasit1ospora brcvispora R.S. Khan & J.C. Krug, 
Mycologia IU : 226, 1989. 

R..-fercnce: Khan & Krug ( 1989). 
(Fig.6,G) 

Sp«imcns examined: Th:.lil;md. Tr.a t: Goad ht.lnd. on co-... dung, 16 Mar.:h 2004, KUH 
0052 (KUI:C2491). 

Colonies on PDA grO\•'ing slowly. reaching 9 em diam in 11 da~ at 28 •c. My.:clium 
brown tu d;~rk brown, form ing J>C!Tithc.:~:i a in 7-10 dars- Perilh l.'<:ia S(:atl<!rcd, im mer54.!d. 
globose to subglobo~c. bro\•'n to d ark brown, ostiolatc, 300-500 X 200-400 IJ-Ill . As.:i 8-
spored, cylind rical, Cll lourless.. 1-10-200 x 18-30 !J.ffi. Ascospores one-celled, subg.lobosc 
to ellipsoidal. hyal ine when young. becoming olivaceou.!' brown to duk br(lwn, with 
williS uniform I)" ornamcntc..--d "ith numerous, uniformly rou nd or Q\"atc <kprcssions (or 
pib), provided with a circular germ pore at each end, :!6.5-- ::!8 X 18-::!0 !-'-Ill-

Khan & K.rug ( 1989) described Geil1siuo)1JOm brt~vh110m as a new species on 
cow, herbivore and zc:bra dung (Holotype) from Kenya, and cow and elephant 
du ng from Tan1~nia .. In th is stud)', we found only one isolate of G. l!rt~vi5pora 

from cow dung collected from Goad Island, Trat Province, Eastern '1 hailand. 
'I his fungus is a new record fo r 'lhailand 

Podosordaria lcporit~a (FJii.!i & F.vcrh.) Dcnni.!'. 
Kew 13ull. 1957:306. 1957. (Hg. 7, A-E) 

References: Richardson & Watling ( 1997), Ell is & El lis ( 1998). 

StJCdmcns examinc.-d: 'lhailarK.!. l'r.achinburi: Tub l.arn Natiorwll'ark, o n r.abbit dung. 
26 June· 2003, KUH 00~ (non cull i\·,ucd). 

Ascostroma conspicuous on d ung, 0. ::! -0.8 mm. Pcrithocia in ;1 subglobose group at the 
t ip ofa st romatic :~-ta lk , 180--200 x 90--100 1-Lm. Asci 8-~porcd , cylindrical. colourles.!'. 150--
180 X H - 161-lm. Ascospor<.:s one-celled , ellipsoidal, dark brown, with germ-slit, slishtly 
llaltencd on one side, 15- 17.5 X 8-10 Jlm. 

Podo5ord(lrit~ leporin(l was reported on rabbit dung from Pro~hinburi Provin~e. 
Thailand; its ascospores arc ~haractcristkally slightly flaltcned on side. 
Richardson & Watling (1 997} gave the as..:osporcs as (12-) 14-19 x 6-9 ~uu. 
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Fig. 6 1\ · r._ 7.tlpfo:lltllati~s (I':UFC 2451): ,\ . :!501 ~ and u~05Jl'O(C": IJ., C. aloCOloJ'Oro: 1). E - SEM 
pholortlki"01(r~ph~ of a~tHna and ~sporo:s: 1: limrriullfJ niRul.,sa (KUFC 2189): a'i<:U~]~>Ns: G. 
Gdwi.wsp<ml/,-cvUpom (1\ L"FC 2491): aSC:tlS p<u·cs. 

ll.Jn:A - JOt•m: n. D. I:- 201un:C. G - 1011111: F - 2 11r11 

' I he stalks of stroma from our isolate were shorter than those described by 
Rkhard,.on & Watling (1997). Rogers ct al. ( 1998) desc ribed J>~,do.(ordtlria 

eleplumri 3i: 3 new i:pcdei: from elcph3nt dung ..:.ol\ectcd in Ch3chocng."30 
Province, 'l"hailand. Bell (2005) reported PodMordflri(l ,;nlflcea from wall3by 
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J:ig. 7 A·E..I'<Hio .. .mlmiu 1"1"'""" (KUJ:c 2492): A·C. SEM photomi.::r<>gn~J)hso(ascostronu t•i lh 
peri thtcia: D. asc:Mtmma an rabbi! dung under ~ltrtomi(TOS(opt: r._ asc:osp<>rc5; F· ll. Spomnnidlu. 
mi11inw (KI' I'C 25 1•1): 1:. J>Ctilh~cium . G. ~tu5h mount uf pt"ritln.•cium. ao;ci :.md ;;scospore~. H. 
Ascosports with gtrm slit. 

llano: A. JJ - 100 11m: I) - 0.2 mm: C - 50 Jtm: E. II - 10 11m: I' - 20 Jtm: G - 30 Jlm 

Uunsatu.l Podtlsordaria sp. from Brush tail possum dung in Australia. I~ lepori11a 
is a new record for 'lhailand. 

Podospora cun,icolla (G. Winter) Nics...J. I kdwigia 22: 156, ) 883. 
References: l.undq,•ist (1 972). lkll (1983). Ellis & Ellis ( 1998). 

Sp •. '<"ink'rl$ ~xaminc."li: "JhailanJ. ,..;akhon Rato:ha~ima: Khoo Yai ,..;ational Park. on 
sa rnbar J etrduns. 16/une 2002. KUH 0003 (KUFCN\H). 
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Colnnies on CMA growing ~lowly. reaching 5-5.5 em diam in 1<1 days at 28 °C. Mycdium 
bro\\'n to dark brown, submerged. forming perith«ia in 10- 14 days. Peritbecia 
ohpyriform, with tuft )> ofh;~ir, immersed. hrown to dark hrown, 500-550 x •100-•170 IJ.m. 
Asci 256-sporcd, broadly da\oate, colourless, 200-230 x 60- 1 10 j.tm. Ascospores one­
celled , .c;ubglobose In d lipsoid;tl. hyaline when }'Oung. becoming brown to d:uk brown, 

15- 16 x 9-10 IJ.IIl; hyaline pedicel, 10- 12 x 2-2.51J.m. 

l 'od~>Spom .:llrllicotftl h ' a..; reported on lagomorpb and possum dung in New 
Zealand {Bell 1983); and on cow, goat, rabbit, sheep and }'CIIow ox dung in 
Taiwan (Wang 2000). In 'Jhailand, Manoch ct al. (1999) recorded/~ curvicolla, 
P. comm1mis and P. ameritw from deer du ng. 

St~ccobol11 s glt~bcr(l'crs. } Larnbouc. f lora myc. Bclg .. 
Suppl. 1: 28<1, 1887. (J=ig. 2, IH} 

References: \'all Brummcle.n (1967), Bell (1983), Richardson & Watling (1997), Ellis & 
Ellis ( \998), 

SjlCCim\'n$ examim:d : ' I ha il~nd . l.o\'i: Phu Krodu11g Nation.;~\ Park,oll ("kpl~ml dung. J I 
!:>«. 2002. KUII 0017 (non \'uhu~) . 

Apoth« ia produced on dung aft;;-r2 days incubation at 28°C. soil-fleshed. pale yellowish. 
JI)(}. J20X 25-30 IJ.m. Asd 8-sp o•c:d. unihmica to:, ;;;ylindri~:;t] with opcn:ulum, ;•t maturit y 
d ongating to proj~Xt above the surface of apothccium, the spores within sta.t1ding out 
a.-. dark J ots 111Hkr stc:rco micros.::opc. :\ sco~po1·cs o nc:-cdlc:d, dlips.,idal with trui\Cdtc:J 

ends, puzvle, smooth-walled, 20-25 x 10-I •IIJ.m. fi rm!)' joined togcth<.'r with mucilage 
buth in the ascu~ and aflcr cja::l ion. 

San:obolus gh4b!!r w·.as found on d~phunl dung using the moist .:humber method, 
but failed IQ grow on agar media. Somrithipol (2001) recorded the following 
Sr1ccobolm species from 'thailand: 5. citrinus., S. ~lllb!!r, S. mi11imus., S. succ.iii!!US, 
S. tluu:teri and S. trui/Clltus. van Brummclcn (1967) reported S. mi11imus., S. 
tlwxteri, S. tnmcatm from animal dung in ·1hai\and and dcs.:ribed S . . (u.:ci/11!11.' 
as a new spcdcs collected from elephant and horse dung from Kanchanaburi 
Province (\•an Brummclcn 1969). Manoch {2000) reported S. citrinus from 
deer, banteng and c-ow dung from lluay Kha Khang Wildli fe Sanctuary, Uthai 
Thani PrO\•incc; Khou Yui Nati onal Park, Nakhon Ratchasima Province and 
Loci Province, Northern Thailand. Somrithipol & llywci- Jon~s (2002) found 
S. citri11us, S. glt4ber and S. tluu·teri from various dung induding sambar deer, 
barking deer, Asian elephant and .:attic from Northeastern 'Jhailand. 

Sordf.lriafimico/a (Rilbcrge ex D~m.) ( :C..;. & D~ Not., 
Comm. Soc. Crittog. ltal. I: 226, 1863. 

Rdc:rcnct!': Lundq\'ist ( 1972) , Ellis & Elli~ ( 199R). 

Spt'cim<'n~ cxomincd: Thailand. Sarnburi: Maung l) istrkl. nn ct»" <lung, 1•1 ;\pril 2002. 
KUH 0021 (KUJ:C 2497). :-lakhon R.atchasima: Kho;a Yai 1\'alionall'ark.o•IWUbarde.-r 
dung. l6fun<' 2002. t..'UII 0003 (KUFC 24?S, KUFC .WXi. 1\UFC: 2498. KUFC 2499): 
on lxlrkinJ.: daor. 16 June 2002, KUII 0002 (KUFC 2500. KUFC 2SO I ). Chiang M:. i: Mac 
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1imJt District on bufMo dung. 7 N\1\'. 2002. KUII 0012 (KUFC 2502:). Uth;,.i 'lhJni: 
l-1 \luy Kh;,. Kh~ng Wikl Life: Sactu<~ry, on g.IUr dung. 2 M\ly 2003. KUH 0026 (KU!=C 
2$0)). l,rdchinburi: Tuh l.~ rn Nationa ll'~ rk. on rdhflit dung. 26 )utlC.' 2003, KUII 0030 

(KUJ:c 25().1 ). Kro~bi: Lanta lsllnJ, "'" goat dunjt. 10 Aug. 2003, KUH OO.J.t (KUFC 2S05. 
KUFC 2506). Mae Hong Soo: Maung Distrk~ on cow dung. 9 Oct. 2003. KUH 003-S 
(KUI:c 2507). Chonburi: Khao Kheo~.,. OjJell Zoo. on dromedary o:umd dung. 17 Feb. 
2001. KUH 0017 (h.1JFC 2~) : on c.ld's deer dung. 17 Feb. 200.1. KUH 0018 (Kt.JTC 
2509, KUI-C 2510). 

Coloni<:s on POt\ growing ro~pidly, 1·c:aching 9 em diarn in 7 days \II 28 °C Mycdium 

brown lo <lark brown, forming pcrithc:da in 7- 10 days. Pcrithc:cia obpyriform. 
supcriidal, dark brown. 300-•100 x 250-330 IJ.III. t\Ki 8-spun:d, unitunicatc.~;r l i ndrinl. 

shortly st ipi tat<, with t runcate apex (rom thickened apical ring, colourless.. 160-200 X 

15- 17 IJ.m. Asco$pores one-celled, ovoid to cllip~idal. hyalin(' when young. IH.....:om ing 
brown to dark brown, 15-20 X 10- 12 ~tm, with germ pore at lhe: <a piculat<: basal ~-nd. 
CO\'Crcd with a wide gdalinous shc:ath. 

Sordaria Jimiwla is recorded rrom hon:c, rabbit, cow and many other kinds 
or animals. moslly herbivorous dung rrom many countri~-s (Dell 1983, 2005; 
Domsch cl al. 1993, Richardson & \Vatling 1997, Elsha(ic2005). Mano~h ct al. 
( 1999) reported s. fi miw kl rrom deer and banteng dung in ' lhailand. 

Sporormiella mi,ima (Aucrsw.) S. l . Ahmed 8: Cain , 
Pakist. J. scient . Ind. Rc:s. 12: 211, 1970. (Fig. 7, F· l·l; 8 ) 

Kcfc:rcnccs: Ahmc:~l & Cain ( 1972). Jkll (1983). Ellis& Ell is(l 998). 

S!k-..;inu•nse:xamhw.-J:' Ihailand. :-Jakhon Rllkhasirna: Khl.lil Yui ~:.tionall'a rk . ou sambar 
dct-r dunK. 16 June 2002. KUII 0003 {KUFC 2S II ): P~ l: ' I hong Ch<!i Distri.:: t. on .::ow 
dung.lS Oct. 2002, KUI-I 0009 (KUI=C2S 12). Chiang M:ti: M:~e Tung l)btrict, on buffo~lo 
J ung. 7 ~0\", 2002. KUH 0012 (KUFC 2S I ~): Qu(.'('n Sirikil Bolanic Garden, on n~bbit 

dung. 7 l'\o\'. 2002. KUII I)() II (KUH: 2S t<l) . K ro~bi: l.anw ls lanJ, on ~~ dung. 10 Aug. 
ZOO:J. KUH OOH (KUFC 2515. KUFC 2516). Bangkok: Kawt~rt Uni\',, oo rdl dung. 26 
~pt. l003, KUI I 0036(KUFC 2517). Tr~ t : C.oad llland, on ('(}W dung. 16 M;~rch 2003, 
KUH 0052 (Jo.'"UFC 251S). Banp.ok: Kasct.sart Univ .. oo rat clung. •I A]lri l 2001. KUH 
005<1 (KUFC2S J9):on to.Jd dung, 19July 2004, K1.J1 1 0059 (KUFC25l0). 

Col oni~"!'! on PO.o\ gnm•ing slowly. reaching 5 -5.5 em diam in 11 da)'S at 28 OC.. Myceli um 

\\'h itish to pale brown, submerged, forming perithocia in 10· 1'1 days. l'crithccia 
subgloho!;C o r pyriform , immc:rliCd when young and hc:coming ~upcriicial at nmluril }'• 
dark brown, ~ridium thin, membranaceous, scattered or loosely aggregated. 100- 150 

X MS- 1110 IJ.fll . Asci 1!: -sporc<l. unituni.:ah:, ~ylind rkal , broadly rounJcd :tbo\'C, ~hortly 
stipit'3tc. colourless, 80-110 x 15- 18 ~m. Ascospores four-celled, cylindrical, broadly 
rounded at the: c: uds, ~I might nr c:un·c:<l, c:ach spurc: frc:c: lind surrou ndc:d by its own 

gelatinous sheath, 32-35 x 5· 6.5 ~tm. tending to break into two at I he middle septu m. 

Sixty-six spe..:.ies or Sporormidh1 were recorded by Ahmed & Cain (1 972). 
'I hey also reported S. minimtl on severa l dung sam ples, such as hear, carnivore, 
cow, deer, fox , goat, horse, moose, rabhit and sheep from Europe, Canada, 
Mexico and the United Stat es. lkll (2005) reported this fungus from brush 
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Hg. 8 Spcnutmirllu milli~>u• (KUFC 25 14); .:-ank'r.l ludda. dra1"ing ofbitunia te ud and as.:osports 
;!.hO\\"i llg promincnt grrnl slils (h.ar IOtLm). 

tail possum , fawn fooh:d mclomys, kangaroo, nabarlck, padcmdon, quokka, 
wallaby, wallaroo and wombat dung from Aust ralia. Richardson (200 1) found 
this fungu s on sheep, deer, cattle, rJbbit, hare and grousc. In the:: present study, 
S. mi11im11 was the dominant coprophilous ascomycete found o n several dung 
S3mples (Tilblc I) and it is 3 new record for "I hili land. 
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Zopficllalutipcs (N. Lundq) Malloch & Cain .. Can. j. Hot. •19: 876. 1971. (f ig. 6, A-E) 
Reference: l.unJqvist ( 1972) 

Sp~imen~ <.'Xll mincd: Thaihmd. l\akho n Ratcha~ima: l>."ht)a Yai r\11 tiollll l P~rk. tm 
sa rnl,;tr J~rJung. 16 /ul le200l. KVH OOOJ(!\U FC2>t 51). 

Colonk,; on CMA growing slowly. reaching 5.0-5.5 em diam in 14 days at 28 ~c. 
Mrcdium brown ltl d:ark t. rown, fonn ingcleistolheci;• in 10- 1<1 days. Cleistothccia dark 
br0\\'1\, globos.: to subglobosc. 300·500 x 200-•100 ~m. Asci 8-sporcd, cylindrical, 145· 
ISO x 2•1-26 ~m. Asco~rcs broadly d avalc :md unequally lw<H:dlc:d, 19-::!3 x 14-16 
~m for the upper cell. dark in color and 6·7 x 5·5.5 ~-tm for the h~'ll line pedicel. 

Cain ( 1956) deSt:ribed Tripterospom .as .a new genus of .:oprophi lous<'!scomycetes. 
Lu ndqvi~ t ( 1972) report ed thi s ~pedes, as 'l'riprerosptlm latipes, from soil in 
C<tpenh agen and from submerged wood in Maryland, USA. ll owever, Malloch 
& Cai n ( 197 1) proposed Zopfiella latipes as the correct n:;ame for '1: IMipes. 'I his 
fungus is a new record for Thailand. 

Conclusions 

Twelve genera and IS species o f coprophilous Ascomyce~es were recorded. All 
taxa were obtained in pu re cu lture c.x:ccpt Podosordari11l~poriua and Saaobolus 
glaber. Amongthcm,AscoboluslllhidiL< ,AJCodesmisrnacrosfkml,A.splmerospom, 
Cercoplwra si/, .-aticfl, Gela~iuaspom breviJpom, Podosordari!zlept>riwl , Podospora 
curvicolln SilccoiJo/us glabu and Zopfiella latipes were found on only <me type 
of dung. ' I he mo~t common i:peci(.'S were CIUietomium globosum, Sordiiria 
jimicolt1 and SJwrormiefla minim11. The diversity of coprophilou..; rungi depend.; 
on th e type and number of d ung samples, habitats, collecting sites <Jild isolation 
tech niq ul'S used 

Nothworthy ascom)'Cclcs rep resenting new records for Thailand are 
As.:obolus tllbidus.Ascod~smis splw.trospom, Cerc:Vf'l'om silvfltia1, Gelasiuospom 
brevispom, l'vdosordarialeporimz, Sporormidla minima, and /.npfidla latipes. 
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Col/etotrichum yunnanense sp. nov., 
a new endophytic species from Buxus sp. 
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J Now=ym~ RID. Clri1111, 

J Kq l .tilmmtory oJSyst.mwlil Mycolt>gymul l.idti!tmlvgy. fnsll'ltllt'rif Micmlliulugy. 
Cll in.:seAcml.•my ofS.im res. PO BtJ.Y 171·1, B.:ijirrg 100080. P.R. Chi11f1 

,\ b.Urnci-Duril1g n ur .Siudy of cndoph)'lic fu ngi front wood)' plants, an intt'resling 
Colletmridmrn spc;ci~ I•'JS i.sola!cd. ' lhe mo rphok)ltical chJr.l\: ICrhtic.~. such as 
slow p••ing. cylindrical and large conidia, and irrcguWrly lobed apprC$SOriil, plus 
ph~·~cnctic anal)'Sis ba.w:d on nudcar rON,\ looCQUC'IICb indica lc !hut the fullj...'llS 
ro:p~ntl a di ~tin.:t new l twcies anJ n~nwd "~ Colkt(Jirirlmm f liiiiWII(IIf<', It is 
d<'scribcd andilluslr.uOOhcre""ith. 

K<' p•·otds- taxo001ny. nK>rphology. ITS I·S.8S· ITS2 

Introduction 

The genus Colletotridmm .:ontain!' saprophytk. endophytic and plant 
pathogenic $pedes. Pathogenic spede$ cause economically significant diseases 
(anthracnose) of a wide range of plants such as: frui ts, vcgdables, cereals. and 
for.a!!,e (Bailey & Jcgcr 1992). Spedcs: of the !!,CllUS arc also one: of the most 
frequent ly isolated cndophytl'S in various hcrba..:cous and woody plants 
(Lumyong et al. 2000). 'I he species con.:cpt of Collerotridmm is neither well· 
established nor un iversally accepted due to the very feh-' aV3i lable morphological 
criteria in taxonom)', such as shape and size of conidia, setae and appres.,.oria. 
Molc.:u lar techniques like Random Amplification of Jlo l)•morph ic DNA 
(RAPD), Restriction Fragment Length Polymorphism (RFI.P) and S(."<JUence 
analysis o f the intergenic transcribed spacers (ITS) region have been U."cd to 
aid identifi cations of ColletQtridumr species. Sequence analyses of the rONA 
ITS region havl" bet" n demonstrated to b ... valuable in dclincilling the species 
(Sreen iV"".asapr.asad ct ill. 1992). 
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I lost spl.'d fi city of Colfelotrid1um spt>Cil.'s has l>t>l.'n dl.'cml.'d less import;~ n t 

and the numbl.'r o f species in the genus was reduced to 25 by Sutton (1 980). 
Collc:totriclmm diversity from herbaceous plants, Pro teaceae and lwokrama 
Fore:<:t Reserve in South Afrka provided new evidences for the host preference 
(I.u ct al. 2001, l.ubbc et al. 20011, Photita ct al. 2005). New species of 
Col/uotrid 111m \\Tere described in recen t years (Moriwaki ct al. 2003, Nakamura 
ct al. 2006). During our ~ tudy of the endophy tk fungi from woody plants in 
China, an interesting fungus of Collerotridmm was h:olated The slow growing, 
larger conidi a, irregularly lobed uppressoria, and phylog(·netic analyses based 
on nuclear rONA scqucnc~.-s indicate that the fungus repr~.'Scnts a new species. 

Materials and methods 

Fungal isolation- Fresh leaves were sampled and placed into an envelope. 
Aft er taking to laboratory h'ith in a \\•eek, the leaves were cut into small pieces of 
2 mm~, sterilized in 0 .1 % NaCIO fo r 1 minute and placed onto l,otato Dextrose 
1\ gar (PDA, Oifco) plate contai ning 100 llS mi·• streptomycin and SOflS ml·• 
tetracycline. 1'wo weeks later, the mycelia growing from pieces of leaves were 
tr-ansferred onto anolhl.'r PDA plate for morphological study. 

Morphology- '!he fungus was culturt=d on I'DA plat~ in dark ;~ t 25°C. 
Morphological characteristics and the growth rate were measured after 
incubation for two weeks. ' I he appres..;oria were induced by incuhat ing 
the conidia in distilled water for 21 hours. Observation, measurement and 
photogra ph were carried out in water or colton blue !acto- phenol mounts 
under Nikon80i microscope wi th differential interference contra.;! (OlC). J\ 11 
microscopic charactcrislics were measured from more than SO individuals in 
water mounts. 

Phylogendicanai)'Sis-Fre-sh mycelium was collected from thccult ureson I'DA 
plates. Genomic DNA was extracted from fresh mycelia using a modified CI'AB 
method (McGarvey & Kaper 1991). 'lhe ITS region including the intervening 
S.SS rONA was amplified with the standard primcn:, JTS J and ITS4 (White ct 
al. 1990). ' I he ITS sequences obtained and additiona l ones oft he similar species 
of Colletolriclmm and Glomerellt1 from Ge nllan k were submitted to molecular 
phrloge net ic analysis. PleclospJwerelltl cucwnerina 1.36640 was chosen a..; 

outgroup. Sequence alignment was generated by the progr.am package Cl ustal­
X 1.81 (Thompson ct al. 1997), then manually rcalign ... d usi ng Bi oEdit version 
5.0.6 (Tom Hall, Depa rtment of Microbiology, North Carolina State Uniw~ity, 
lbleigh, NC 27695). Phylogenetic analysis was performed using PAUl'" 1.0 
beta 10 (Swofford 200 1) with gaps as missi ng data and all chara..::ters equally 
we ighted. 
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Table I. Se<1ucnces used in phylogenetic analyses based on se<1uences uf rDNt\ ITS 
r'-"gion 

Species name GcnBank no. Struin 

Coikrorrirlwm~~<utatllm i\]749671 C t\3 18 

Colletorridwmamfltlum Al74967l C:\<173 

Colktotriclwm Q,gm·a DQ2862 19 CJISJ I8.79 

ColktotricJwmasm·N DQ2a6221 ARJ920 

Culktvlrichmn cvccvoks AJ3019SJ BBi\62126 

Colltlolriclwm nxcQI/N AB2JJJ40 MAf'l: 306629 

ColktotricJwm cm.<.tif>Q i\\'376530 STI!·U444S 

CvlktvtdcJnuncms.>lJ~ AY376S29 STE·US:W2 

Collt tolricltmlldrucutnrJIIhilnm DQ2il6207 M£l' IS37 

Cnlktotriclwm dmca.!n"f''>ilum DQ2862 11 MEl' IS IS 

Culktvlfichmn glo«»j1<JtiuiliN A\'-IJ:JS-&9 IMIJ76909 

Co//tlolric/wm Sf«W/IQfiOil/~ A\'133550 IMBSSS09 

Colktotridwm pllln'mii DQ286 134 AIU389 

CvlkrouicJnunJ•hcWmii DQ2il6140 MEPJ3J4 

Collo:tolridnun ~I'· A\''133553 IMIJ7i~J 

Cnlkrmriclwm !> p. A\'44218<1 IM 137i082 

ColktotricJwm tnml'-llltml AJ301937 Bn.\ 70323 

Colldvlridmm lnwl'~l"m i\)301976 BB.\ 7 1346 

Collt:totricJnun ymuumtllk EB69-190 ASJ.%17 

Colktolrirlwmyrwtu/1/Ctl~ El-'369491 ASJ.%16 

Cfvmo:tdlu gwminiwlu AF2..119231 99355 

Glomcrdflt }:fflmillk/1111 Al:ul9222 99109 

Plccl(l>f'lwtrdlucm:lllno:ritrtl L36610 

Taxonomy 

Collctotric1mm ywm a11Ct1SC Xiao \'ing l.iu & \\~ P. Wu, sp. nO\'. 
t.h'coBAslo: tr; MB S IOS~H. 

FIGURE 1 

Culonitu- in J>D~\ /artie Clt!Kl'ttl~. mmgi11c irr.-gulur~ tilbac: vd crtmf'ttf', pmmAA•c: cum 
myo.:dio Uo-'7in, r.:""r.<ac .YrDmit~t'O jlavae vd avdlauea<. Sdcmtia pro:scrttUa. &we: itttra 
l'otrit!iumllfo.l tli1tribrtlt<c:, l -'I·S<J•I<~Iat, 50-ISO x 3-6 Jim, buii lnrtlltlt'U, fill apium <JbrnXJ· 

mru,.datum palli<lc: fw,.,,tae. rcaa< ••d mi<Mtnt'. Cm•itfioplwra srq.llritl ct fm•c.il'.ulnta, 
e Jt•I><>'/ICif' scltmliorum t•mdu~.uia, tubu/O;<tt, I J .'<fll/1111, 10 JQ x J 5 Jim, tufbusiu 
lmmtk'tJ, ccf/u/D cm•idiOJ;c:tlll IIJilfitUI .<ill,g,.fari rtdt~c/n 1-1m/. ('.4!lholnc: couidio,gc••llc 
.::yliudti(/4', ptd/itfi$$itllf' brUIII/f'il .. , ltl.-vigtilll.-, mtlltoblll$/i(/4' vd polyb/MtiCill.', lo//artttnt 
wl inltnlum <UI I<.Kum •·•.milliVJ;tlllnn umllllutuo:, 6· 12Jt111 /uu,:.ul', 1·5/•m lulitt. <Amitlitl 
ltnlobln$liro, cylimfri(ll, badllifllnllia •·.:/ ltlc:vito:r davnta, la<via, (I-I ) l iS 21 x 5 IS Jim, 
lllfOIJIIl' rvtwulttttl, ml ba$im l'il'tl lril'<'tlb«i$$11 prttttlilu, tlkpltlltt.ltyulitm, Stlflttltlltt. jlll'ill' 
s,trmi"tllllia tum ll~ttfio septum j<nmmrtiu, lltbttS gt"rmi11ulio11iJ t t.>:lrf'mitatibus ambabus 
ccmitlianun /'fi.Hlittl$. Apprf'~iti irn-gulllrild' lobttttl, brtttll/<'11 vd juSI'u bntnl/<'11, 7 12 
X6 •8Jttrt. 
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J:trmolog)': ' I he l»pc:cilic ~pithct n:f~n to the l oc;~ l it)' ol t h~ tunJ:us. 

llolotypc; WU47 182, a dri«J cullurcollO dii)'Sold ott PD,\ of ,\SJ.9617, isoli!tOO from 
lut.1.lthy k"•l'ts of 81/.vfts ~p. . KunminlJolilni.:r.~ l GarJ~n . Yunn<ln, China, W. l~ Wu. ~OI', 5, 
2001, deposited in Wui; herbarium, No1·ozyll'JC'I; R/J), China. l.i1•ing cultures (AS 3.9617, 
AS 3.9616} 1\'t'fi: dcj}QSittd in China Gtntral Microbio.>logkal Cuhurt Colkoction Ctnter 
and l'rt~\'C\1 in liquid nitrogen. 

bolatcs txa111incd: :\ 53.9617 ~nd AS3.9616, isolat«< from hC'alth)' l<'aws of Bu.•·m ! p .• 
Kunmin~ Botilnioll Ga~n. \'un nan. China. 1'\m•. 5. 20().1. W. l~ \\'u, 

Colonies on PDA slow gro1\•ing, edge irregular, white to cream, felted IYilh aerial 
mycelium , reverse straw yellow to hazel. Sclerotia pr\.>senl. Setae distributing 
wit hi n con idiomata, 1-4 seplatc, 50-80 x 3-6 ~m. brown at the base, pale brown 
at I he bluntly rounded apex, stmight or wa\•ilness. Conidiophon.-s congregalivc 
and fa!'datcd, produced from the surface of sclerotia, tubbi11CSS., 1- 3-septate, 
10-30 x 3-S ~m. brown at the base, reduced to single hyaline conidiogenous 
cell . Conidiogcnous .:ells cylindrical, slightly brown, smoot h, monoblast i;; o r 
polyblastic, collarc tte or occasionally anncllidc at the coni diogcno us lo.::i, 6- 12 
pm long, 3-S p m wide. Con idia holobla.~tic, cylindri cal, bacilliform or slightly 
clavate, smooth, ( 14-) 16-21 x S-6 !Jm. rounded at bo th end.; with a abscissi on 
scar atlhe base, no septale, hyaline with oil drops. Conidia easily germinated 
with formation of sept um at the middle, each germ tube formed at both ends of 
con idi a, appressoriu m irregularly lobed, brown to dark, 7· 12 x 6-8 Jllll. 

Phylogenetic analysis 

Maximum parsimony anal)'s is of the ITS seque nces (Fig. 2) yielded a si ngle 
tree. '!he phylogram shO\\'Cd that C. ywmt1111.mse was clustered togd her with 
spcdcs of Colletotric/mm and Glomerella wit h high bootstrap support when 
N ectosplwerclla .:uwmerimr 1..36640 as outgroup. C. yumrmumse represented 
a d ade which paralleled \\tith other spedes, indicating that C. y1mmmeuse is a 
d istinct species. Colletotricluun dracaeuofJIIilwn (DQ286207 aod DQ28621 1) 
grouped with C. yumrmum.~e wi th 100% boo tstr.1p support. l lowevcr, the 
conidia size of C. YII111UIIh!ll.q~ is m uch smaller than that of C. dmc:ae11oplrilum 

((20- ) 22-34 (-38) X (5.5-) 6.5-9.5 (- 10) ""'' · 

Discussion 

Both AS3.961 7 and AS3.9616 were isolated from the same leaf sample in 
Kun m ing Botanical Garden, Yu nnan. llowcver. there are somewhat differences 
in morphology. i\S3.9617 is slower growing and produces more compact 

fi g. I. Colktntrid mm y wrmmt'll.«J $p. nOI'.: a , "· C.oltlll)' 011 PD,\ : b. g. Conidit~g<'IKlUi edt~: b. r. 
Sclott: c. h. Conidia: d. i. Gtrminaled conidia wi1h al' J"tuoria. a·d front AS~.96 1 7 . t· i from 
AS;.\.9616. Scak: bdr 20 }Int. 
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,--------------Pft.'CffMpluwrellr! ci/Cumuilur 

L36640 

C. y ,m,wncii.Sc sp. no'·· D7182 

C. agm-o· DQ28622 1 
- I 

Fig. 2. l'hylogro~m obt11in«< frum11 nuximum p<~nin)Ony 111uly)h uf tlk·ITS I, S.8S rD:-IA <11JJ 
ITS2 scquc~ dala of Chmwdln I Colltlotrklrurn SJ'('cie:s. The lrc;-c I• 'liS rooted to Plu r01plmtrdla 
nrcrmwri11a l36610 . .Urvw:h ~uppurt h bascll on 1000 boo~trJp n:plic;,to:s urkl l$ ~huwn at th" 
nodes. The Nr n>pmcnl5 I $trbstitulion per $itc. 

aerial myceli um !han AS3.9616. Alt hough C. dracmmophilmn (DQ286207 
and DQ286211) (Farr Cl al. 2006) was grouped with AS3.96 16 and AS3.96 17 
wilh high bootslrap supporl (9i%), 1he larger si7.c ~on idia and (asl growing 
of C. dracaenopl:ilum were significant different from I hat o( C. )'1/IJIIfl//e i/Se. 

Collerorridmm ywuutl~cmse resembles C. era.(~;~ in slow growing, cylindrical 
conidia and irregularly lobed appressoria, whereas, the lattcrdiffcn: in the black­
brown colony on reverse side, chodate aerial mycelium and shorter conidia 
(10- 15 x 4.5-6.5 !J.m vs. ( 14-) 16-21 x 5-6 !J.Illl (Sutton 1980}. Phylog<.>ndic 
an01lysis based on ITS sequences a lso di stinguished the two species. 

Because morphological identification of Collctotriclmm spp. is ham pered 
by phenotypic variat ion (Nirenberg ct al. 2002), it is essential to Unk the 
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morphologic:~.! ch:~.ra.:tcristi c.-. to molecular d3t3. B:~.scd on independent 
observations (Brown & Socpcna 1994), it suggests the connection and agreement 
between molecular analysis and morphologicJtl characteristics arc ncccs..,.ary 
in separating some species of the genus. C. ywuumeiiSr! is distinguished from 
other species of Colletotrid mm eit her in morphology or the molecular data. 
Combination <>f detailed morphologi ca l characteristics ami sequence analyses 
of more divergent lo.::i wi ll pro,•ide more comprehensive understanding of 
C:olletotriclmm taxonomy and arc likely useful in distinguishing the very closely 
related taxa. 
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Whitc TJ (cd$). PCR Procooob: a Guide to Methods ilod Applications. Acad. Press. S.e.n Diego. 
CA. 



Additions to the lichen mycota of Iran 
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Abstrll(l - This p3J)t'r re-porrs •1::1 Spt<:its of lidl('nS and 30 licbtnioolous fungi 1K·~>· 

ro Iran origi1'1al ing from ,\r~.sbar.m (Ghar.~d<Jq) in r~ Pnwin« r:a~r ,, .,~rb.aijan in 
north~>-cslcm Iran. '!he oomplere lin of record c.an bt Jownload«< onlint' from hrq);/1 

Introduction 

The preliminary lichen .:he.:klisl of lrun (Se-.~ward el al. 2004) induded 
396 lichens and 8 lichenicolous fungi based on liter-<~ture records and study 
of voucher materiaL It also summarized the literature on Iranian Lichens. A 
s1udy of the Golcstan National Jlruk, NE Iran (Sohrabi & Sipman, in prep.) 
ridded another 11 spedes to the list. ' I his paper reports new ~ollections from 
the Arasbaran area, East Azerbaijan Pro,·ince in NW Iran , all new reports 10 
Iran. Other papers from Arasbaran deal with Clado11ia (t\hli & Sohr.1bi 2006) , 
l.eJJmria (Soh rc~hi & Orange 2006), Peltigera (Soh rabi & Vitikai nen. in prep.), 
C(mdelariella (Westberg & Sohrabi, in prep.} and Caloplaca (S,Khting & 
Sohral>i, in prep.), all udding severa l new species to the list of lr.1nian li..:hcns. 

Tht· ArusbarJn Biosphere Reserve is located in the northwest of lrdn 
bordering the republics Azerbaijan and Armenia -90 km northeast of'J'abriz 
(fig. 1). 'I he 161 000 ha area features high mountains, deep valleys, sleep slopes, 
dense forests and \ '<lSI rangeland. Elevations range from a high of I 500 m in 
the semi-arid steppk foothill s in 1hc sout h and - 2800 m in the alpine cen1ral 
mountains to the low-iOO m of the /\ra.o; River valley in the north. Moist ure· 
laden wind$ from the Caspian Sea support a rather isolated pat<:h of dcdduou." 
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fore-st up to c. 2000 m, an outli~r of ~:densiv~ for~sts further north, and lush 
alpine m~adowsabovc the tree line. Access to the Resen·e has remained diflicuh 
because of the absence of ::.11 -\.,Cather roads. Land ownership is public. large 
areas of forest have been dcared for cere::.! and vegetable crops, orchards, and 
pasturcland, and much of the remaining forest has been degraded by grazing 
and cutting of fuel wood. 

'I he reserve is influenced by three different climatic i'.OIH.'S: the cold and semi­
arid lrano-Tur.ani an region (loc. I) to the south, the subtropical (sub) humid 
and relat ively warm central montane Saigir.tm daq and south-eastern Talish 
region and I lyrcanian belt (lo<:s. V and VI), und the rclati"d)' cold and sub­
humid Meditcrr.aneun climates fo und in the west and north (locs. II -IV and 
VI I). Such varying dimatc regimes favor diffe rent ecosystem types and - 1000 
plant spe..:ics; there arc 110 woody plant species, of which the most prominent 
arc Qmm.:u.( mriCmlltltem, /lmiprmt.( c:mnmuui.(, fi i.(tclcia 11tlallfir.:t1, Carpiuu.( 
(!i/tt lus, Frtu·illlf.( m ttmdifolill, and Acer cnmpestre. 

Materia ls and methods 

~·l a teriab were colleded by Sohrabi in 200 I, 2004 and 2005, aided by Masoomeh 
Ghobadnejhad at Joe. Ill. Tite auth ors e.xamined the collections under the 
micro$cope and with usual test reagent$ durins the $econd author's stay at the 
Botan i..:al Museum of Helsinki in August 2006. Nomendature fo llowsSantesson 
cl al. (2001) when pos.-.iblc. All specimens arc stored in Herbarium Sohrabi; 
selected duplicate.( arc curated in II and C. 

Results 

' I he au thors identified J\8 species of lichens and 30 lichenicolous fungi not 
prc\•iou.-.ly reported from Iran, all collected from seven different si i'-'S (sec 
Fig. I) located within the Arasbaran (Gharadaq) Uiorcsen •e Area in the 
East Azerbaijan Provin..:c, in northwcstt'rn )run. 1l u: 56 genera rcpn.'Scnt~d 
include Abroi/1(1/Jus ( 1), Artlwuitt (3), Arlltrorlwphis , Bryoria, Buellitl, 
Cc~ lopl/ll,:a, Catapyrcmium, Ccllillarirt, Cetraria (2), Clwtmolltt~~~1, Clypeococcum , 
Dac:tylosponl, DermatOt:arpou, Echiuorltedum, E11docarptm, L:'udococcus, 
J:,ucopmmar ia, l.ecfUii(l , l .eaw om (-1) , J.ecidea, J.ecidelhl, (2), l.eptogimn (2), 
Ud 1euoc:onium (2), l.icheuo.~tigma (2), l.oiJtlria, MMclumdiomyas, Muellerella, 
MycobilimiJia (2), Opegmplm. Pnchyp!tiale, l'armeliel/a, Pltne(J.~porolmlm (2) , 
Pltyscia, f>ltysconia (3), Polycoccum, Pro11ectri(l, Protop(lllllllri(l, Protollleleuetlrl, 
Psiluledti(l, Rflciborskiomyces, R(mWlilla , Rltizoplaell, Rimularia, Ri11odiua (2) , 
Roselliuula, Scoliciosporum, Splwerellotlu:dum, Stau rotllcdc, Stigmidium (S) , 
1/iclellclla, To11i11ia, Trcmelltl, Umbilicaria (4}, Vcrrumria, and Xantlwriicola. 
Of the widespread spedi:s not previously reported Cetmria isltmdica (L.) Ach. 
subsp. islmtdictl, Cllflenothc!ca firrfimtcetl (L) Tibell and Umbilict~riawlled (L) 
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Fig. I· 2001- 2005 lk ben a..1J lichenicolous fung.:ll collection si tu in Ar.u ban .•• BiOSj)here R.t'SI.'r\"l! 

(East i\zcrbaijon ))ro•1ncc, north""C~ IIr"Jn). I· V;~o.cgan . ca. 26 knl west ol V~rzeJ:Oi n and ca. 6 km 
c:-.m of Joshiu ••iUagt- (Kh~n'll n~) . Jo~h i u O.stlt-, 1700.2000 m, '16"2 1':-.1 , JS" 3-9'1;., 18.07.2005. II · 
Jolfa , jolfa to Khoda-afarin, 5 km from the soutb of road. Miuan villagt. IOOO· ISOO m. 15.7.2001. 
Il l· Kll ldb;,ir. 21 km sooth ofthc n.>;td ofKhod~·af<Ariu to Jolfa .Ayu;doo, 1700.. 1900 m, J8•50'03-" E. 
•16'"47'29-:.l, 20.08.2005. IV· Kak-ibar, ca. 10 km south of Aras River and th(' road Khodd · af~ rin to 
Jolfa , Uat-t\ gh7.i •·illagc, 3-9"05'E, 46"53"~. 450 m .. 19.08.2005. v. Kalihar,c-o1. 4 km SW t i l KaliOOr, 
Galildarasi. 10" 11rd Babak Castle (Bn Galasi). 1750·2500 111, 38"'52"trr £. • 1 6<'58'06~1\ : 19.()g.2005. 
VI- Kalibar. ca. 10 km west o( Kolihar, llejrunduo~l ••illagc. i150· 1850 m. W 52"076 E, 46•58'06~ ).!. 

20.08.2005. \' II- Jolf., , Musbar:m , the road of Khod P-afprin to JolfP. croM'ing at L!o5htit)in village 
road, llr.ass, SOOm, road ~ ide lkht•ns.. 20.07. 2004. 

Hoffm. were the most .::onunonly encountered new sp\."cies. Cmillmia clmlybeia 
(Rorrer) A. Massa!. represents species known pre\•iously only from one or two 
reports. 

'I he full report, whkh provides suhstmte, sit e, and collection data fo r 
each spedc..;, is available online from hnp:/ /www.mycotaxon.com/ rc..;ourccs,l 
weblist!:.html. 
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Taxonomic studies of Pseudospiropes 
from Yunnan, China 

Z 111-Q1MW SHANG' & X1u-Guo ZI IANG'' 

zll:s:f:@$dml.;.'illl.('ll 
1Do•tmrlmo:nt oJPitml P(lt/mfogy,$/mmlung Agriwltumf Urliwr:.-ity 

"lilian, 27/018, Cl1i11n 

1 li1tmom JlmvirtU Tobttcco Sc it.7/C~ R>!S~jJrclt fnstituli! 
Yumum, y,L,·i, 653/00, Ciliw1 

,\ hstra.::l Two 0<'1•" $pccie:s of PJeoul.~$f1irop<.• from deOJd br,mdle:s ar~ ck.~rilx'd and 
illus l r~IL'<.i. 1hcy ;art: P. _,·imeniul! ;ulll P. mm.<t~emltll!, ~llnl llh~·ld of Xim<'rlill .md 
Mu»tl<!tularruu•.•tSIK'<l ii'C'ly.11m~tllf\'o' rC'COrdsarc-J101edfromlhc-sanlfarta. 

K"Y .,.·ords-hrr.hom)~tles. dtmaliacrotts 

Introduction 

' lhe genus l'seudo.~piropes was established by Ellis (19il) , who predscly 
defined the distincli\•e features of this genus. Ps.eudm;piropes is characterized 
by pol)'bla.;;tic, integrated, terminal (sometimes becoming intercalary, 
sometimes geniculate) ..:katrized sympodia lly extending con.iJ.iogenous cells 
on unbnmchcd .:onidiophores thut often ha\'c dark, conspicuous large scars, 
anJ. fusiform, navicular or obckn~.lte, solitary conidia (usually with trans\'ersc 
pseudosepta or eusepta). 'these characters separate this genus from the simi lar 
N~lmillflm.~porium Link and Pleu ropltragmium Costantin. 

'I he genus Pseudn.~piropes contains 31 species described from all over the 
world. Most species reportedly survive on plant leaves, but some species occur 
as saprophytes on dead branches. Until now, no Pswdos.piropes species has 
been described from China. 

This study proposes two m:w Pscw.lo-spiro}li:$ spc..:ies discovered on dead 
br-.mcht:s from subtropkul forests in Yunnan Pro\•incc of Chino. Thret: other 
species nt:w to China are also rcportcJ.. 

· corre;St'Ondingaulhor 
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Fig. l Conidia :md .:onidiophOfd of P. .>immiru-

Taxonomic Description 

Pscudospirop~ x imeniae Zh.Q. Shang & X.G. Zhang, sp. nov. FIGllltE 1 
~hcoU"s" Mn 5106l0 

C'.c11t111ia.: •'fficuu, llii>-ll«ll '""lll<dlo: , ... ..J fr•~. ,.,.fr,tirUlo: vd pifG&~<~. M)'('dium pi•rtim 
~l<jl('lfu:u.rl-e d JNIIIim irnm~~~run, ex ltyJ!IIi) ramc.~i,_ ~/llt<li.\ JN<IIM.- b"'"""''- lcviln.s, 



I.S-2.5 !"" rt~> wmposilmn. Cof/U/wpluJifl tniV:/01/t"ffUI/l/, mot/01/nttl'l tl , wliluril' w/ 
mcspitma, era: I~<, ,-~-eta ...-I fi<':<:IIOW, .'i 9 :wptota./.,..ia. simphao, pal/ide hr-llmcro, sur.•um 

brumltVI. 12Q 16J 1•m I011J;il, 6.0 7.0 Jml c:mm•. Cd/u/11~ ronitlwgctcat! 1/0lybitiSiiwt', 
iutrx<atu.:,t.:rmina!cs .. AiiiiO:IU~fara.sympooliab,(.y/i•!drklU,plclfimn~cka tridbusduri.<, 

J•lrmis, modi« iri.<J>is..<otu J>rm:vlilt/1:, Cmridifl w/ituriil, .•ken, llCIVJ>I~•WJ:~IIa, si,plicilt, 

fu>ifonniu ,,../ uuvicr~lm•,;, lx11i '"""''1111, Jmlli.lt' bmmiCfl, llJ<!Via, 6-8-j>>t'llfivS.:J•IItltl, 29-
•lfljlmlo•IXII, /2 /•l wncrus<a,bttSilnmcnta1. fl 3. fi J""Ima. 

llololypc: on d\.'Jd brall(;h\.'5 of Xi met~ in /_, Ku11n1ing. Yunnan PmvillCt, Chi11<1. Sept. S. 
2003. X. G.i'..hang, US."-UI'III0036 l-2 (iwt~ UMAS IU717). 

Elymolot;)~ in rtfc rence 10 the hrul, Xim.-uUt 

Colo nies effuse, olivaceous brown to dark blacki!'h brown, \'eh·ely or hairy. 
M)•cclium partly superficial, parlly immersed in lhc subslralum, composed 
of b ranched, seplate, pale brown, smooth walled hyphae, 1.5-2.5 ..-m !hick. 
Conidiopho rcs macronematous, mononcmalolL<:, sometimes caespi tose, 
unbranched. cn:ct, slr .. ight or flexuous, smoo lh, pale brown, paler tow· .. rd 
lhe apex, 5-9-septate, 120-163 X 6.0-7.0 f.i iU. Conid iogenous cells polyblastic, 
intcgralcd, terminal or intcn:a lary, sympodia l, cylindrical, bearing a number of 
thjn, fla1 , small, sligh1ly thickened , pale, very slightly prolruding scars. Conidia 
solitar)', d ry, acroplcurogenous, s imple, fusi form to navicular, base narrO\.,.Jy 
lrun.:alc, pale brown, smoolh, 6-8- pseudoscplatc, 31/ - ti O 11m long. 12- ltl 11m 
thick, 2.0-2.8 11m wide at the trun.:ale base. 

'I he conidia of fl.<eudo.(pirop~ xime11iae arc similar to those of I~ .<imp/ex ( J:: II is 
1971 ) and /! l111d u]oensis (Matsushima 1975). ll owcver, the conidi a of the new 
ta.xon arc wider !han those of I~ simplex {9- 12 !-lJn) and /~ lwcl1ijOensis (8- 10 
11m). In addition , the conidia of the new species have o nly 6-8 pseudoscpla, 
while those of P. $imp/ex have 6- 11 , and the conidial bases of the new !axon are 
narrower than those of P. simplex (3-4 11m) and P. l111c.hijoeusis (3.3-3.8 11m ). 

Pscudospiropes IIIIISStlCIJd(IC Zh.Q. Shang & X.G. Zhang. sp. no\'. f iGUM 2 
1\h"co lbs.: MU SIOGII 

C:oloo•in.-c;Jfi•.<m", hrmm~ •-d fmc~. ••••lutin~ ,.,./ pilnSll('. Myrdhm1 pn.rtim $up.-rfrcinlc 
ct f>t~tlim imm.-rsmn. t!X hrt•lli~ rmHIJ5iS. ~JIIII/i.<, fH>IIidc l>rcmnris, lcvib11.<, 1.0 2.5 I'"' 
crmsi> <'<niiJ~ilwn. C11nillioJ'Iwm munum·matu, rfi<JftiJII<'"I/UIIt>, wlitlltil' 1-d t:UdJ•itiJ>II, 

O:rW"f(l, t«W ...-I ji<'XII(J5U, 8 / 0 kf>UIIII, kvi(l, $irnpfidtl , /1(1f/ilf<' brumJta, $UI'"SIIII1 hr-11111/C'tl , 

1•15- l !KJ I'"' lwcgtt, 6.0-7.0 f11H CUI)Sll. Cdil1l<><' amidiog<'ml<' J..:lybl~>~l imc, ini<'Sl"'""• 
t.:rmiut>lcs •-.d htt.-:rmU. rc:s, sympo,liah. cy/imlricm:, pl11dmm: eklllricibw dwi.<, plar~i.\ 
IIWlltu in)/>iw1ti• jll"tl<'tlilll<'. Cmritliu wliturill, ~it:etl , uavtH.-cm.'A'<'""• >~mpliciu.fmjfilrmiu 
1-d flilda >¥1/tJ, l>u .. ci ITimt:.flta, ptlflidt: br-~tmlt:tl, la..-via, 8 9 p.~oM.<.:ploJia, 36--17 1'"' lo11ga. 
9 I I 11m cm.<..ql, lxosi /rtuJCaW 2.7 J.211111 ltl/tl .. 

llotol)'fJ>e: on deiKI br.w.:h.:~ of Mu.Wt<'oidit crlliil Ch:m1p., Kumning. Yunn:m Vru-.•incr, 
China. ~pl . 7. 2003. X. G. Zhang. IISAUP/11

0
0016·1 (i.sOiypt': IIM I\S 14)713). 

Etr molo,:r: in rtfertoct to 1he hos1, M"»~•~mr., ctiJiU 

Colo nies effuse, olivaceous brown to dark blackish brown , \'cl\'cty or hairy. 
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J-ig. 2 Conidia and con'diQvl ... I IUrriOf J! miiJSMIIdl~ct 



M)•cclium partly supcrfidal, partly im mersed in the substr:uum, composed 
of branched, ~eptat c. pale brown, smooth walled hyphae, 2.0-2.5 Jlm thick. 
Conidiopho rcs macroncmatous, mononcmatolL~ . sometimes cacspi tosc, 
unbranched, cred, str.1ight or Hc.'tuous, smooth, pa le brown, paler toward the 
apex, 8- 10-scptatc, 145- 190 x 6.0-7.0 !Jm. Conidiogcnous cells polyblastic, 
integrated, terminal or interca lary, sympodial, cylindrical, bearing a number of 
thin , flat, :::mall, slightly thi'-ke ned, p3le, very slightly protruding scars. Conidia 
solit3ry, dry, 3croplcurogcnous, simple, fusiform to obdavatc, base narrowly 
truncate, pale brown , smooth, 8-9-pseudoscptate, 36-17 IJITl long, 9- 11 1-1m 
thick, 2.7-3.21-'m widc at the truncate base. 

1l1e conidia of Pseudospiropes muss11e11dtw are similar to th ose of P. rousseUauu.~ 

(Ellis 1976) and/~ lwcilij'oeusis (Matsushima 1975), but their size range is larger 
than that of/~ rouJJelimuls (20-37 x S-8 f.llll) and / ~ ltachijoensis (30-10 x 8- 10 
fJffi). In addition, the co nidia in R mus.~mmdae have 8-9 pscudoscpta compared 
to .:onidia wit h 6- 7 pscudoscpta in I~ lll1dt ijoe tt.~ is. In contrast, the conidia of R 
romselimms have only 3-7 septa and arc not pscudoscptatc. 

New records from Ch ina 

PscmlospiropCj dumcti Lunghini & Pinzari, 1996. M~·cotaxon 58:343. 

On de.1d bro~n.:hcs o£ ,4. flmt.if~tiT imli~u L., Kunming. \'unrun l'rm•io.:~. Ch in~. SeJll. 7. 
2003, X. G. Zhang, IISAUPIII, 0055. 

PscudospiropCj .simplex (Kunze) M.ll Ell is, 197 1, Dematiaceous l lyphomrceles:260. 

On dc~d brand\C'S. of Mitlrdit1 dwmJHUII L, Kunming. Yunnan PrO\·incc, China. & Jll. S. 
2003, X. G. 7..hang, IISAUP111• 0628. 

Pscudospiropcs lotorum Morgan-Jones, 1977, M>•cotaxon 5: 481. 

On d~ad branches of Piwlini.t ~nuUt/1' Lindt.. Kunming, Yunnan PrO\•inc~. Chino~. Stpt. 
9. 2003. X. G. Zhang. ti SAUI'll l

0
0534. 
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Two new Corynespora species from Jiangsu, China 

Zui-QIAN<: SiiANc:' ::s.: Xw-Guo ZHANG'* 

zlr.-r~~dututlu.w 
11Jt>p<lrlm<'nr of Pkmt PatlmloJ:Y. Slwmlong AJ:riwltrmd Ur1iwrsity 

"Jilitm, 2710 18. Clri1111 

1)'wmom Pmvir~cot Tobm:co St: i<:ll(l! R<'SCilrrll l~rstitul.: 

\'mma11, }'tL\·i, 653100, C lri1111 

,\bst ra.:t "I his paper pm\'idcs <kKfiption) and illustr<~tiom of l\"0 OC\Oo" sp«:ies in 
th" hrph01n~-c" t" g<> nus Curyll~l{llfl from (\('ad b011Kht'S. C rm.:rri/lioptmt~cis il nd 
t: mifl!diae sun·i\~ .!o<ipm['hytka lly on Mc"iflioptlttt:Ll: li.<r~i and Midu:lia rJJamptl(a, 
ro:~p«tiwly. 

K~~- wurds hyphoo1~·cet~. dcm~tiuc~·otu· 

Introduction 

A recent investigation of fungi occurring on dead bran.::hes from south of 
China revealed two previously undescribed species of Corynespom Giissow 
(1906). 'lhc."e two species were collected from the Nanjing Arboretum in 
Jiangsu Province. 

Taxonomic Description 

Cory ncspora mcrrilliopatw cis Zh.Q. Shang& X. G. Zhang. $p. no\·. FIGLIRE 1 
M\·co iiM~t.: MU S I0612 

Coloni{l<" fi•S<tu, •·dutiml<'", rlf..sm:. Myaliwn partim illf'UfitWk t:f f"'t"lim imm.-rsnm, 
r.r ltyt•l•is nun01rs. 5<Jifatis, subhynli11is w/{lllllill<! bnmn<!t$, 1.-vib~ts. 3.5 11.0 {lm (fa$$is 
a.nnpmilum. Slrin/UI/tl mtllu. CmdtliqtiWftl fu~icttl .. ta, .-t..C:IIJo, iirnp!kill, rtcllt vrl 
jb.1tl»>l, ptlilidt lmmlltll wl bnmt~a. kptaflf, p<!f 115qut ad 5 proliftmtUmu. sl/...-t.UiV(Ij 
tylimldtt~ dotrg,.iUIItiu, 2(,0-1200 /lin lo11g(l, 12· 17 /•m t lll$$41. w,,;,{ia sing11lu, prima ;, 
apia cmridi11plmri et dtitl prolifomtimti$ CftjltStfut .<tiCUSSivit<! oriomda, ~~~tn ,,.J t:11rvata, 
abduVI.Ita, "'"G<" u/fcmwtu, l11.-vi11, Jtrumitr.-u ••d ln-muwtt, 12 25 p~mla~lt(lln, 131126(} 
wn/auga. J 7 2 fJt111 CtQ..(.<a,ba.citmt..:JJ ta78Jitlllat<~. 

l lolut )'pe: on cf,,ad branches of Mcnilliopallll.l"liJJcri (King) Li. M burctum ofl\"anjing. 

Jiang)u Pm,·inn·. China. St'fll. 3. 200). X. ( i. Zhang. IISAUI' 111
0

09·16 (i:'iolllYf}t': Il MAS 
11371)). 

E.tymok>gy: in rdCr<'nC<' 10 lhe ltOSI, .l,ftnil/<1/lfiiUI.\" listai 
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Fig. l Con idi11 Ynd m nidioph()fe of C. m~rrillinpaunci1 

Colonies dark blackish brown, velvety, effused. i\•lyceli um part ly superficial, 
partly im mersed in the substratum, composed of br .. n chcd, ~cpta t c, subhyali nc 
to pa le brown, smooth walled hyphae, 3.$-1.0 !Jill thick. Stroma absent. 
Conid iophores fascicu late, cre..:t , simple, straight or flexuous, pale brown to 
brown,scptate, with up to S succ~sive cylindrical proliferotion:<., 260- 1200 x 12-
17 IJffi. Conidia formed singly through a pore at the apex of the conidiophore, 
which then prolifer.atcs through the apic-.. 1 pore and forms another conidium at 
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the ::apex of the proliferation, st raight or cun·cd . obd::av::atc.t::apcring to the ::apex, 
smooth, str-.1w coloured to brown, 12-25-pscudo:.:;eptatc, 130-260 .. m long. 17-

21 .. m thick, 7-8 1-1m wide at the truncate ba:.:;e, lower cells darker brown, upper 
.;;d is becoming gradually paler toward thc apcx. 

' I he new species differs from C./eptoderridicola (Ellis 1957) in its.;;onspi.::uously 
larger con idia. In addition, the conidia of the new species have 12-25 
pscudosepta. while those of C. leJJtoderridicoltl ha\'e only 6· 16. 

Coryncspora micltcliac Zh.Q. Shang & X.G. Zhang. sp. nO\'. fiGURE 2 

Mn:olb.:.-~ M8510613 

CtJ/unUu: gri><tU<' wl ju><u..•, vdutiml<'. <'jfiutw . . 1\l;yrt/it•m J>atlim lif1JW1flciu/c <'I pm-tim 

immrr>um, altyJ'IIis rmnOii.<, 1-<'/•llltis, sublr)'tllini$ wl hrt11111<'i1. ltvilno$, 3.0 3.51"" crtt:ssl$ 

cmnpu)·itum. Slrorrulltl ,,1/,l. c::.mitliophumfmckulaJu, tur;;lu, 5-impliciu, nw:lu •···lfltxtNJ)il, 

lmmtk.'l'l, s.:pfalu, /'<'' "-"1'~ ad 3 pmlifcmtiotta ~tt:cr»ims cylimlricus dnttgasutttiu, 

190·21U I'm lungtt, 9- /0 1•m em~. Conilti11 )i11J;.Io!.t, primo in 11/>iu coni.lioi>IIOJn' <'lllrill 

pmllfct~irmiJ cttju.<qiiC SIIUOJiw..:flfiwula. la..-via. 5"11/t~imo >\.-l lmt lllk.'U,jcrc.rlhdmo;ofa 

IIlii}{<' ldi<'IIIIII/U, r«fa •..-1 I:I• I'VUIIf, 12 28 f!.<<'mlok/'lllf/1, 3J3 JtiO I'"' lml);ft, IS 19 jftn 

cm.ua,lw...<itruttr.t~fa 7-8,tttnlnta.. 

llol o ly~ nn dead branches of Mid<din duunpac11 l .. Arborclum nfNanjing. Jiang~u 
Pro\inct. China. St>pt. 9. 2003. X. (;, i:'.h:ang. IISAUPIII 0 09UH {isotype: IlMAS 
1•1371•1). 

t:crmology: in reference 10 I he host, Miflldm t:lwmpt~rll 

Colonies grey to dark blackish brown, velvety, effused. ivlycclium partly 
superJi.::i>~ l, partly immersed in the substratum, composed ofbmnched, septate. 
subhyalinc to brown, smooiiH\'alled hyphae, 3.0·3.5 .. m thick. Stroma absent. 
Conidiophorcs fasciculate, erect, simple, straight or fl exuous, brown, septate, 
with up 10 3 sm:assivc cylindrkal proliferations, 190-210 x 9- 19 J.lfll. Conidia 
formed singly lhrough a pore at the apex of !he con idiophore, which then 
proliferaJes through !he pore and forms anolher conidium at !he apex of !he 
proliferation, smoot h walled, subhyaline coloured to brown, usuall)' obclavate 
tapering to the narrow apex, slra ight Qr curved, 12-28-pscudoscplatc, 333-360 

).Jm long, 15- 19 1.1m thick, 6-7 J.inl wide at the Jruncate base, lower cells darker 
brown, upper cells becoming gr.Jdually paler toward the apex. 

' I his species resembles C. lept~>derridico/a (Ell is 1957). Jl owcvcr, !he conidia 
of the new taxon arc longer than those of C. leptoderridicola (70- 120 J.im). In 
addition, the conidia of !he new taxon have 18-28 pscudoscpta, while those of 
C. leptoderridi.;;ola ha\'e only 6-16 pseudosepla. 

Acknowledgments 

·n1c aut hors arc im.lcbtcd to W.B. Kcnclrkk and N. R. O'Neill forscn ·ingas prc·submis:•iun 
rt\iCwers and for their valuable commtnts and suggestions. 'I his projc:ct was supported 
by the National Natuml Scit:ncc Fou ndat ion of China (no. 303i0009. 30•1993•10). 



158 ... Shang & Zhang 

Fig. 2. Conidia and conidiophores of C. mkJudiar: 
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Two new species of Alternaria from pear fruit 

RODNEY G. R oBE laS 

roiJ.!rl.~tfrl.urs. u.>dtJ.gm' 

USDI\ . 1\RS, 'Jhtc f rttil R.~$<tm:l1 L(lbomtory 
I UH N. w .. st.:m Aw., 1\'c::twldln-, \VA 98801 

Abslract - '1\..'0 llel'\' 1-axa in A/lurwr"ia are htre dt.scribfll as A. w iJ'(•J•yriculll from 
the c-.d)-ccs of lhlits of Pyru$ mm•n~mi.< 'J '/I njou' ~rO\.,.., in \\'a~hin)(tlln State. a nd 1\ . 

l'<'lllticll$cl from the ~tcm o f a fruit of l1yru~ brd~hnddn'i'Ya l.i' gr0\\'11 i11 Htbei, China. 
Conidia ofbol h specks are fundamcntallr crost r<~tt but may product d onptt apiC"al 
~econJarycuniJiOJlhOre$ from which chain ek!njYition and l;itcral br.mC"hinjt v;:;cur l~ tc 

in du.• dcn•lopmcnt ofindhidual conidia. 1\. tll~iJ•yrkolu 1\lld 1\. w 11l t iru>tr diffe r from 
c-.tch other in c ul tur;a l ch:lraclcn. jti'OI...-Ih ralc, and conid ial morphoiO!t)'· Combill(!d 
anatr$C$o( RAPD. RAMS and AFLP fingcrprintsSU jlport morphologirol C\'i;kncc that 
1\. ralydpyrirola and Jl , •-.:nlrkol$a are appropria l\'lr piJc~l in the A. irif~toria ~p<:dl':lo· 
grotJp ~nsu Simmons :m J are disti11CI from t.'ao:l1 tii.IM.'r :mJ tht• otht.'r ~p«ies stuJil.'d 
wit hint hcgnltl p. 

K('~· words i\llemaria allr.tmlla 

Introduction 

' I he rationa le for thit' paper ex t end~ wel l past a decade to 1990 when I had 
the pleasu re of traveling through fruit production areas: on llon!'hu with EG 
Simmons to collect plant materia l from japanese pear orchards infected with 
black spot di sease. Our purpose was to clarif)' the identity of the Alrenwritl 
incitant ofblack spot disease (at that time referred to as A kikucl!imm S. Tanaka 
or, incorrectly, as A. tl fl ttmtlf(l 'Japmu.·se p~ar pathotype') by ~xperimenta lly 

testing the hypothl-sis posed some years ~arli~r by Nishimum (1978) that th~ 
black spot pathogen had a similar range of spore sizl!S with A. (dtemata, aml 
if other characters were lacking to distinguish it from A. aflutmla, it should 
he treated as a synonym of the ea rlier name A. alteruafa. "I his hypothesis wa.<: 
tested in a doubJe. blind experiment reported by Simmons & Roberts (1993). 
Simmons, without prior knowledge of the toxigenicity or pathogenicity of the 
isolates studied. was able to select from among a large set of environmental 
isolates those strains wh ich were independently demonstrated to produce 
AKT toxins and blao.:k spot lesions on Jctach~d 20'1' C~ntury Japanese pear 
le-.!Ves with a high degree of accuracy based upon the pattern of sporulation 
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observable at SOX magnification, thereby dispr~)\'ing Nishimura's hypothesis, 
This result opened my eyes und mind to the benefits of u structured study of 
Altenmria, and to the fact that small but consistent differences, often dismissed 
as intraspe.:ific variability, arc indeed important indkators \"'ith taxonomic 
value that can and should be used to chara.:tcrize new ta xa when appropriate. 

Such work to b:olatc and charn.:terize the Altrmmria incitants of plant 
diseases of economic importance has continued into the present During 
the intervening years, occasional isolates of 1\ flem aria have come to hand 
for which there arc no appropriate descriptions or names in the literature. A 
number of sudt isolates have been set aside but preserve(.( for description at 
a later time, 1ltis paper is the first in a series of papers whost• purpose is to 
provide descript ions and n3mes for those strains of Altem aria. As these new 
taxa arc documented, it is hoped th3t a new and deeper understanding of the 
spcdes diversity of Altenmria spedes that inhabit fruit and other substrates \"'ill 
he gained and that subsequent decisions, \\'hether the)' arc for disease cont rol 
measures or regulatory action, will be made from a more infurmcd position 
than is current ly possible. 

Materia ls and methods 

Conditions of isolat·ion, culture and observation. TI1e nu·dia, nH:thods and 
comlitions for growth and observa tion of Altenwritl fo llow those dt:s~ribc:d 
in pages 136- J3i in Simmons & Roberts (1993). All isolates that represent 
newly described species in this paper were obtained from fruit of JJyrus spp. 
RGR 96.0209 and RG R 96.02 10 were isolated b)' removing bits of visible 
white mycelium observed in the cal)'X of several stored Pyrm communis 1.. 
'di\njou' pear fruit and pl aci ng them onto plates of potato carrot agar (!JCA). 
RGR 04.003 1 and RGR 04.0032 were obtained from the stem tissues of Pyru ... 
brdsdureideri Rehder 'Ya Li' pear fruit purd1ascd from a n:tail display in a 
grocery store dtain. Stt:mswcn: swabbed with 70% l'lhanolthen stem slices were 
removed with a sterile scalpel blade and pla~ed onto PCA. In both instances, 
isolation plates were held at approx. 25C under cool white fluorescent lighting 
(8 hr/ 16 hr of light/dark) unt il sporulat ion wa." evident, and then conidia were 
transfe rred to frc.<iOh PCA or V8 juice agar plates. Cultures were preserved by 
lyophili 7.ation and by refrigerated ll.torage of small blocks ofagarcut from the 
lc-.1ding edge of cultures and placed into tubes of sterile water. Color references 
in the taxonomic descriptions n•fer to the corresponding color plates in the 
~·l ethucn l landbook of Colour (Korno:rup & Wansdto:r 1989). 

Molecular analysis. Cultures were grown and DNA prepared for analysis by 
the methods reported previously (Roberts eta!. 2000) . Met hods and conditions 
for randomly amplified pol)'morphic DNA (RAPD) analyses fo llowed Roberts 
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et al., 2000. Random!)' amplified mkrosatellit c (RA MS) fingerpri nts were 
produced accordi ng to the me thod reported in llantula & MUller (1997), and 
ampl ified fragment length polymorphism (AF LP) fingerprin ts were produced 
usi ng the AfLP Analy:;is Sy:;tcm For Microorganism:; ac.:ording to thc vendor 
imtructions (Invitrogen Life Technologies, Carlsbad, CA) except gcm>mic DNA 
was extracted using a C I'A B protocol and \\'cURED fluoresce nt dye 0 2-PA 
(Proligo LLC. Boulder, CO) was used to label the &oR! primers i11 lieu ofnp so 
that a Beckm an Coult er CEQ 8000 Genetic Analysis System could be used for 
fragme nt resolut ion. All finge rprint type..:; for RGR 96.0209,96.0210,01.0031, 
01.0032 and 160 additional isolales representing a wide range of aulhenlkated, 
un ide ntified, and ex-type strc~.ins of diverse geogrc~.phic and host origins 
we re analrzed concur ren t\)' as di fferent 'experiment' types using experiment 
averaging and the Ward algorithm for dust~·r analysis in BioNumcrics 4.6 1 
sofi.wa.re (Applied Maths, Gent, Belgium). 

RAPD fi ngerprints were generated as in Roberts et al. (2000) using three 
decameric oligonudcotide priml'fS; O PR-02 ()'CACAGCI'GCC,), O PR-
08 (lCCCG'rwi 'GCCI',) and OPR- 12 (si\CAGGTGCG'J',). '1\vo replicate 
fingerprints produced for each isolate were digitized and imported into 
Bio Numeri.:s software. Uand selection re llected a con:c;cnsu.~ fi ngerpri nt of 
both tr ials. All consensus banding patterns were normalized to one reference 
DNA ladder and then band similarities bel ween isolates were calc ulated using a 
binary band·bast"d coetlicit>nt (Dice). Band position toleromcc Sl'llings \Wn.' I% 
optimization, 1% posi tion tolcranct>, with mini mum band height and minimum 
surfa..:esetat 0%. 

RAMS fi ngerprints were generated fo llowing the method of Hantula ( 1997) 
using two primers, DDH(CCA)s- :1nd IJI I B(CGA)~. RAMS fingerprint analysis 
followed the protocol described above for RAPD fingerprints. 

AFI.P fingerprints were generated using an lm•itrogcn 1\FLP Core Reagent 
Kit and Afi.P l\•linoorganism Primer Kit according to the manufacture r's 
in structions except that J!p was not used An AFLP primer labded with the 
Wdi RED fluoresct•nt dye 02-PA (Proligo) was substituted for the l~P- labcled 

or "P-labelcd EcoRI primer spc..:ified in the Lnvitrogcn protocol and the 
AFLI1 amplicons were resolved and ana lrzcd using an S-lane capillary DNA 
scquc.,ccr (CEQ 8000 Gc.,etic A11 alysis System) a11d the associated Fragment 
Anal)•SiS module. 'Jhc Well RED labeled primer was Eco iU AA-02 (5'-(dyeD2) 
GACTGCGTACCAATTCAA-3'). Maximum bin width was one (1 ), full y 
populated bins and sampll'S without qualif)'i ng peaks were excluded, \\'ilh the 
Y-threshold set to Jr.e ro (0). The result ing analysis was exponed to BioNumerics 
and analy-.ted using the same 'onsensus band sim ilari t)' methods and qua lity 
criteria as RA PD and RA:viS finge rpri nts. 
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Fi~. I. CtMlidia of A. ~alyripyrK41ltl from V8juicr ~gar. B.lr • SO fUll 

A com bined similarity matrix wa.o;; calculat ed from th e consensus RAPD, RAMS 
and AFLJ> matri c1.-s in 13ioNumcrics, with the data treated as a composite data set 
and a combined simi larity matrix calc ulated as the aver.age rrom all experiments 
(fi ngerprints) , obviating the need to assign weigh ts to cach fingerprint type. 
The Ward algurit hm was uscJ fur dcndrug.ram gencratiun. 

Taxonomic description 

Altcr11aria calycipyricola ILG. Rolx:rlll. sr . no\'. Fig.~. I. 2 
Mvco ll,.st: MU SIOSSJ 

Ety nl. :t;tt/y,.·-.;:a l r:o~: +f')'"tS· fl'C"r;+-rola-lh•inJ.:ll fiOil 

I~ tlllltml in IIJ;llm V 81JOSI 7 tlksiksai/IUI. COO.mill t ll.l5 mm 1fillln., olij{r1sc tm.untrU:t: 
::Vn11111 . CunUiiuplunu 101/ 20-175 x •J-7 J•m, t'X l•yl•hi) fimi~"lul'i• lla'ii>, i111oml11m 
J:,tllitltlata. Conidia U 8J.t 9 28ft!>!, t:rmtmtn, .10/itnria •'tiC'Illtlltlla ~tollitliopfwrrmtm 
><WIItlmiunun, "'"'"""/u, Q\Virln• •·cl ~ylim/n(u ,.ml•witlnutllr, lttrvitt •·rl m11mtc 
w:rrur.11lruu., .(Hlllik lm muc.1, cnmp/t.,ir.< im:r</uiltl fnll nil ulltola.c /au:mks lumida..c, 
tumsvt:N<.'6 -Il 1('/'/fl/11 , srpliJ km,t.:ilrululllltbros tJb/11/l•istJIIr IIIIIJIIIIIItis. 

Description rrom cultures grown on VR juice agar for 7 days ai 25Cand 2 1% Rll. 
Colonies slO\>~-growing, becoming aboul 25 mm diam. al 7 days, .::OJH:cnlricollly 
zonate but di ffuse d ue to sparse sporulalion. Areas developed d uring light 



exposure low, initially white to grayish \\'hite (I 13 1), darkening slightly with age 
to a medium gr<~)' ( I P.l ). Areas developed durin~ dark period produce relati vely 
more aerial hyphae. Primary conidiophores arc 20- 175 x 4-7 !Jill , usua lly 
pro duced from tortuous a~r ia l elements that may become funiculosc with a~e 
and bear short, br.mching chains of 3-4 conidia, often becoming geniculate 
from successive extension (renewal of growth} of the secondarr conidiophore. 
Conidia smooth to minutely verru.:u lose, hya line when young, becoming pa le 
brown (6 E8 ) with age but remaining translucent, 24-83 x 9-28 Jllll, erostrate, 
solitary o r caten ulate \ria S)'mpod ial development of apical, late ral and basal 
secondarr conidiophorcs that rna)' be up to 90 x 7 Jllll. Conidia obdavatc to 
ovoid when young, with a~c becomin~ ncarl)' cylin drical to ellipsoidal and 
often irregular in o ut line and shape due to proliferation of intercalary cells. 
Stromatic bodies up to 250 !-ll ll diam. that arc assumed to be protoascomala 
arc produced wit hin and upon the agar (Fi!)- 2). Development of asci within 
stromata was no t observed. 

Type (holotypc): BPI I$72))7 (dried cull urc prcpar.uion ex RGR 96.0209, isol. Roberts 
from morihumt 01 \~:c c~mcnrs of Pyrus m mmrmi$. Cashmc r\', \\~.tshi11gton , U.S.A., 
1996. 

rip;. 2. 11utath·t pro1oascoo1a of A. t~f~iJI)•uc.Hu from WI juice agu . Bar - 100 Jlnl 
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l: i~. 3. Cot1iJiaof A. •·crtlriros# from VSjuk<: agar, /k•r - 50.-m 

Alternaria ' 'Ciltricosa lt.G. Hubcrts. sr. nov. 
1\hcoll~s a: MU 5 10582 

Fig.J 

Etyn•.: V.:lllrim.<a •·o:ntrkoso.-: n~arkd ly ~woll"''' · tli~tt>l ltll-d nr inllatt>tl, O:~P•·"'iall)' on 
on~sid~. 

fxc.,/turu ;, "~"""' \'·8 po>l 7 1/in •lrsaipta. Colm•i" cu. 35 '""' dium., cm•u~rt•·i4· :Uil<llll. 
Cm•idifl/ll•mn mf 14 420 x 4 7 I"'~ mrnma ,.._-/ ~"Tarnosa, i111crdum .),'<!tliwlnta. Gmidin 

16·53 ,,. 9·221'"'• rru)/flll<l, so/ilurm '"'' (~<1<'11111<1 upc (.cmi<liup/Wt'Urr<m k'rluu/.,riurum, 
dlip.!oitlm wl law tw0i1ka. 1\:Tn<Gulmn w/ ptmdu!utn, pal/ide lmm,~u. rompluric:s 
;,lll ... jflillllcm ob cdlulm latua/.:1' tmnidm, lrans•·cm:e 6 8 ~pltlla, $<CJ1Ii.<lnn,.:it<ldilmlibus 
nbUtjll ist:JU<: llliqllallti.c. 

Description from cuhurcs grown on VS juice agar for 7 days at 2SC and 21% 
IU I. Colonies about 35 mm di am., concentrk all)' zonate. Areas developed 
duri ng light exposure low, granular in appearance from sporulat ion \••hkh is 
initi ally light gr.1yish green, near cactus green (28E4), darkening wit h age to 
greenish black (27AII ). Areas of colony produced during dark period produce 
abundant aerial hyphae th at may become fasdculatc with age from which 
solitary short-catenulate conidia are produced. Color of dark-grown areas 
simi lar to bu t light er than light-grown areas. Conidiophores arise from agar 
surface when exposed to light; l'i -t120 x 'i -7 fJOl, pale grey b)' transmitl'ed 
light butt he area adja.:ent to septa can be wit hout pigment, solitarr. branched 
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or unbranched, often becoming geniculate from su..:cessiw: production of 
conid ia. Conidia 16-53 x 9-22 !Jill, erostrate and solitary or short-catenulate, 
producing short branching .:hains via sympodial development of a primarily 
apical se.:ondary conidiophore, although .:onidiophorcs can also develop 
from the basal or (rarely) in l"ercalary cells of the conidi um with age. Lateral 
development of secondary conidiophores from subapical cell s is r .. m:. Conidia 
ellipsoidal to broadly ovoidal, becoming obclavatc from apical growth of 
secondary conidiophores, verruculosc to punctulate, lransluccn t, near pale 
dnnamon brown (606). Tit,... app,...ar.Jnc,... of juvenile conidia is dominated by 
one to four (rdrely, six) t r"dltsvcrsc septa, which become darker and const rict 
the conidium outli ne with age. Oblique and longitudinal septa arc pa ler than 
the first tronsverse septa and develop within the segments defined by the oldest 
transverse septa. Cells delimited by these paler septa may expand, givi ng the 
conidium outline an almost crenate appearance in plane section and may 
cau..;c the conidium to become curved when expansion is unilateral. Secondary 
conidiophore~ usuall)' develop from the conidium apex, and may be short 
or, in the case of smaller conidia, several times the length of the conidium 
body. Simil ar in appe<~rdnce to primary conidiophores but sligh tly narrowe r, 
they are 6-77 x 3· 5 }llll, often becoming geniculate. 1l te later<~! br.uu.:hcs that 
de,•elop from elongated secondary apical conidiophores produce the open, 3· 
d imensiona l patlern of sporu lation that un ifies mcmben; of the A. infectoria 
group. 

1)~ (h<~lotype) : RPI 1172336 (drit'd culhlrt' prcpar<~lion ex RGR OHlO~ J. i.sol. Robl"rl$ 
frOIIljled kel of Pyrusbrt"bd m .. itlni, local m~rkel , Wtnatchtoe, Washington, U.S.A, 2001; 
ori gina t &Ouroe likely llelx':i Prtnin~.China . 

Disc ussion 

The type culture of A. a dycipyricoli1 was isolated from moribund flor.al 
remnants in the cai)'X of a European pear (P. c:otmmmis 'd'Anjou') removed 
from commercial cold storJge in Cashmer,..., WAin 1996. Noticed as a cottony 
grO\\'Ih O t\ the calyx ends of several fruit, the mycelium appe::artd to be entirely 
superficial ::arld was not associated with :lilY type of lesion, d iscoloration, or 
other symptom. A. ct!lydpyricc'lla is provisionall y represented by one additional 
isolate. RGR 96.0210. that docs not produce protoa.o;comata in 'ulturc and 
whose conidia arc slightly larger. lsolat1.'S of A. ctdydpyrico/(1 and A. tlllf!llico/(1 
clustered toget her in the lowermost dendrogram branch in Fig. 4 (next page). 
1\. calydpyricola di ffers from 1\. awlliCOitl, with which it shares a superlicial 
morphological resembl<~nce, by virtue of its much smaller conidia, lack of 
ascospore production on agar media, lack of chlamrdospore prod uction and 
known host range. 
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fingerprints of Jl ftemnrill strJins belonging IO th(' 1\ . i•if~m-Ul group S('I\Su Sin1mon~. ('XITJC!('d 
frorn a larlt-'r arUI),.iS of 16-1 isulate.1o whid1 reprc:s.:nt all d~ribcd .lo))Of"UL!tton pi! tlcrn grou)l!>. 
Kumb<'rs a\ br.uxh rOOIS art OOj)htrl(' tic conel.uion \';lluts cakuldtn1 for tht tn tirt di.'fl(lrogl"illll . 
' I he SIMII.ARIT\' SC'.ile is a rela ti1·e measureba§ed upon thewhule·dend~r-.~m similari ty matrix, 
,,•hk h WiiS calculated fro n1 the: rombintd similarity lllalrkt$ for all experiments {fingerp1int typt) 

for tliCh iU'Itatt. Corr~J'(l•ldi ng Ce:ntrail lburtau 1'001' Schilllrnekulturts accession nun1heN arc 
gi,·c:nfurthu!i<:iwl.o~l.t:subtainWic from tluatsoorcc:. 

'I he type .c ulture of A. ve11rricoslt was isolated from a symptomatic stem of a 
'Ya l.i' pear fruit (P. bretsclmeideri 'Ya l.i") that had originated in Shan dong or 
llcbei Provin,es, China and was purchased from a retail market display in 
Wt.'natchct.' , W:\. Both RGR 04.003 1 and 04.0032 are notable because of the 
several hundred isolates studied from imported Ya Li pear fruit they arc the 
only isolates that belong in the A. iufectoria species group. Among the dozens 
of Altenwria i~ol ations in the i11jectoritr group studied to date, A. veutricosd is 
rcadil}' recognizable hy the morphological characte rs of it~ mature eros\ rate 
conidia. and i~ dearly segregated from other Aftenwria ~pec ie~ in band-ba~ed 
cluster analyse~. '!he stalus of A. w111ricosa as a pathogen of Pyrus ha~ no\ been 
confi rmed in inoculation sludies. 
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Abstract A nt1., species. I ly,:mplmru$ mlm.C/ 11$. is tlo!Scribi:..J and illu~t rJtl'd from 
Yunnan, C hiJU. It is ch;~racteriud by a r .. " . umber to pale ochre cap, ochre l;uneUae. 
and robu~t stipc. ' I he Nlatiunship of the new ~ (J'.-<:ies tO other closely NIJtcd specks 
i~ di)Cuswd. 'I he nlQI'phologic-.. 1 char .. ctcrJ vf thl' ~biro-like co~ny <~lkl .:arbunit.t·d 
bl~ckish nl~'l:orrhil<l are also preient (.'(\, as well as their possible rehnionshir to other 
rcl:~to:drungi . 

Keywurds ~ari(ti/<S, taJiOrlUnJY. mu~hroom 

Introduction 

Nygn)p/l()ruS species arc .:ammon and conspicuous fungi around !he world. 
'I hey arc renowned both for their oflcn colorful sporocarps and regular 
oc.:urrcm:e in hroadlcaved, conifer or mixed forests of cool or warm temperat e 
regions (l leslcr & Smith 1963, llo rak 1990, Candusso 1997, Yong 2005) . Their 
macro- and micromorphological chamclers arc quilc diverse as well as thei r 
habitat condit ions. Dasidiocarps vary in size, with a few 8-15 em in diameter; 
the hymcnophore is waxy in kxture; lamellae arc typica lly thick bul wi lh 
sharp edges, usua l!)' distant to subdist anl and dtaraclcrislkally wit h a clean 
appearance; stipcs are coniluc.nt with the pileus and nearly ah .. ':lys centrally 
attached; the gi ll tra.ma is interwoven, sub parallel to parallel, divergent or 
bilateral; basidiospores are rarcl)' ornamented and arc ellipsoidal to elongate 
or globose and white in deposit; basidia arc typically long and narrow as 
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in spedes of Cm rtlmre!llus (lleslt!'r &: Smith 1963). llowewr, knowledge 
about tht.-se mushrooms is still rather limited, and no studies specifically on 
the Chinese Hygrophoracem~ h;.we been published. Based upon the careful 
examination of fou r distincti,•e !iygropfwrus colle.;,;tions: (one from the field, 
three from local wild edible mushroom markets) from Yunnan, China, a new 
species, f f. robust us is described and illustrated, including colony stru.:ture and 
my.::orrh izal morphology. 

Materia ls and methods 

Macromorphologicalchar.acters were taken from fresh specimens. Descriptions 
and ill ustrations of micromorphological characters were made u..;i ng a Nikon 
E400 microscope with light and phase-contrast optics. Sections were made 
with a razor blade viewed under u stereomicroscope, mounted in 5% KO II , 
and Mdzer's solution. Ulustrations were made with u drawing tube. Specimens 
examined were deposited in the Cryptogamic Herbarium of Kunming Inst itute 
of .Botany, tkadcmia Sinica (HKAS). 

Mycorrhizal samples were .;ollccted directly beneat h sporocarps wit hin 
a Cnstauopsis deltwayi .-ran.:h. dominated forests in Zixi Mount. (Centra.! 
Yunnan, China) in 2005. Colon}' samples, composed of lll}'Cclium, soil and 
roots which were traced back to the host tree, were placed in plastic bags, 
transported fresh to th e laboratory and stored at 4"C. M)'corrhi i'..a l roots were 
cleaned of soil ar1d debris in running tap wuter, and examined with a Nikon 
SMZ I 500 stcreomicroscopc. 

Taxonomy 

Hygroplrorus robu.stu.s EQ. Yu, .sp. nov. 
Mn:oiiASJ; •MII5 10S99 

Fig. 1·5 

PilcM 60 120 mm lut tt.<, $ttbtmtbomu/u$ ... ~1 w m ..:xoiS, mMJtiru: it~volctf<l tlciu ra:to; 
sll•bct, rw/i, umbrr- •d ,,;J,.,. «:hrc, nuli111rly· •.j•sa /X7 "/'I"C»al fibril/~. Lumd/,.c c11m 

adt~lliL'. simm/4! ...-ltt rctml~. tlistwll~. mnbcr 111 ndtr~. Slip.!.< 80 200 x /8 40 mm. sdidtu. 
Jlc'rv;tli</11), tlnnmm ul/cmutlq ,.m,./mn nun ubvim1J.. Cunu: ,./b<t, wlur in(cmmiOI/,.,.. 

lln.Mia damlll. (40}52·60(r.J) X (8)10- IJ 11m: ba.ci<lit>.cpnrtu. 8- 10( /0_~) X 5 ·6.5(7) 1•m. 
nhomr.: dlipti4!. 

J;lp nolol(y 'I he .SJl'«ific epit ho:l rd i:nto the mbu~t sporoo;:urJIS 

Macromorphological feature:>: Pileus 60- 120 mm broad, hemi:>phcrical, 
convex to broadly convex; surface dry. more or Jcs.<; glabrous, ra.di ~uel)' streaked 
by appr<.-ssed fi brillose, raw umber to pale ochre, margin incurvcd (Fig. I, 2). 
Context thick, hard, white; taste mild. Odor pleasant, of freshly husked com 
mixed with the aroma reminiscent of Tridwlomu motsut(lk(· (S. Ito & S. lmai) 
Singer. Lamellae waxy, adnate, sinuate or arcuate, broad, distant, concolorous 
with pileus or even J arker, with some lamcllulae ( l'; ig. l ). Stipe 80- 200 x 18- 40 
mm, very robust, somewhat like th at of 'Jerm iromyces m rlrizus (Berk.) It Hcim, 
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S~m ~~ ocaoo 
00000 

1:igs 1·5: Macrv- and micr()morphological fl!aturesol//»:rofllllln•.< roln~•tus. 

I. ~JK>toca rp$ (H KAS •1971:15): 2. Sporocarp in n:uural habitat, showing 'lridi(Jlvrrw ""''~" '''k" 
aprcar.mcc at rounptage (111\,\S •19786): 3. ScctiM through Pi k:ipt:llis (right ~i;l~ - pilcu$ surfa«"): 
<1 . ~idi;,; 5. Ba~idi~.»Jxm:~. 

cylindrical , tapering at the base, longi tudinally fi brillous-striatc, splill ing 
readil)', grey whit~· to dirty whit.:, c:owr.:d with concolorous apprcssed librous 
s~o<ak Annulus not obvious, librillos..-, concolorous with th.: pileus, superior, 
subpersistc:nt. Conte.xt whi te, solid, cotnpa..:t (Fig.!). 
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Micromorphological f~:atures: Pileipellis a cutis of thin-walled hyphae, 
4-9 ~m wide, repent ami exh::nd in u peridinal dircclion, nol sharply 
d iffe renlialed from lhe pileus lrama, wh ile yellow lo yeJIO\" ish brown; cells 
fil amentous (Fig.3). Lamellar lrama divcrgenl or bilateral, hyphae moslly 
3-6 !Jill in diameter, lhin-\"'-alled, hyaline; .:ells filamcnlous. Subhymcnium 
mo rphologkal undiffcrcnliulcd. Uasidia (-10)52-60(63) x (8)10- 13 jJffi, da\•alc 
lo subq •lindrkal , hyaline, LL~ua llr -1 - or 2-spored, rarely I -spored, s terigmata 
6- 10 jJffi long (fig.4). C)'Sti dia absent. na.~idiospores 8-10(10.5) X S-6.5(i) 
flln. 9 x 6 jJffi on U\'erJge, Q = ( 1.29) 1.33-1.80(2.0), thin-walled, subeltipsoid, 
occasionally ellipsoida l, hyaline, smoolh, inamyloid (Fig.S). Stipilipdlis a layer 
of repenl hyphae, -1-8 )Jnl in diamekr, lhin-waUed, filamenlous, hyaline. 

Habil als and c.::ology: H. rolmst11S is assodatcd wilh C. delaw1yi in Yunnan, 
China. lis cxao.:t distribution is still unknown bul probably confined to subalpine 
regions of southweslcrn Chi na. l'ruiling inlale July and early August. 

Mycelial .:olon)': II. mlmsrus produces a dense \\'hit e to pale gray mycelia 
mas." bcncalh the sporocarp. ' I his mycelium colonizL"S e\'erylhing in the soil 
including plant roots, soil granules, rocks, and gaps between granules. The 
surface of the colon)' is immediale\y below I he litter la)•er and in deep soil.:an he 
IO cm from top to bottom. The J.iumcler of the colony is about 15 em ( l:ig.6). 

Mycorrhizal morphology: Myco rrhizas8-28 mm long, monopodia! pinnate 
to irregular (l:ig.7); tips 0.5- 2.5 x 0.1 - 0.3 mm, mostly straight or be nt, some 
slightly tortuous, )'ellowish br0\"11 to dark brO\\'ll (Fig.S, 9), surrounded by 
tangled .:ottony hypha I masses whio.:h were difficult to separate and re.:ognize 
as indi\'idu:J I h}'phae (Hg.7); surf:J.:e of younger lips usually smoot h, shiny, 
more or less clavate. plump, and yellowish brown in color (Fig. IO); whi le the 
older tips arc often coarse, wrin kled and pitted, easily broken, and progressively 
blacken and loose emanating elements (Hg.l l ). 

Spo.·d m~n$ uamino:U CHINA. \'Ut'\'NAN PROVINCE: Yuu;~n Co. (F. I01"Z5', 
:-l25~\'). \,·ild cdibll.' mushroom nwrkf.'t , <1 .V111.1m. X. H. \\·aog6Z7 HIKAS 32903): 
WuJing Cu. (1-.102•.}7', r\25"25' ). wikl OOibl~ mu~hroom marl;o:t. IZ.V III.1999, X. II . 
W~ng 715 (HKAS ~5825): Kt~nming City (E102"7:f, 1\25"05'), Wujing Ro;ad, wildl.'dibk 
mushroom markl'l . 23.\'11 .2005, F. Q. Yu 1271 (IIK,\ S •19785) (llolol)'l""): Chuxiong 
City. Zixi M0t1nt., Camdli~ Garden (E 101"25'2", N2·1°S9'96"), 27. VIJ .200S, 01 IC. 236~ nt. 
F. Q. Yn 1283 (IIKAS 49786). 

Not·es- Ilygroplwrus rvbustus is a very peculiar species. It appears at lirst 
sight lo belong to the 1'riclwluma m rttsutake group, especially in young stages 
(l:ig.2). Specimens share a number of features induding robust sporocarps, pale 
ochre colored pilei with r:Jdiatcly apprcssed fibr ils, and a smell reminiscent of 
mal'sutakes, butt he new species can be readily distinguished from ·1: matmffike 
sensu lato hy its distant and W:lX)' lamellae, long hasidi:1, and d ivergent lamellar 
tram a. II. pudoriuu.( (Fr.) Fr. :1\so possesses a robust stature. d ist·in.:t ly colored 
young pileus, :1nd thick stipc, but di ffers in iL'\ buff to salmon ;;:olored pileus. 
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l'ig;<i fi- l l : Colony :md mycoe"rhi:~..;~ oil f)l$roplraru$ nlhtlJ/IIJ. 

6. Shiro·lik.., CUIOII)' '"'""";~th the l j}l.:>f<X"<I fl~ ~IH'"''illg intcrmixrtl whit"' 1nyttlium, ~oi l <~ •Jo.l 
mycorrh i1.;1~ (I IKr\S 49786); 7. Mroorrhi:~.al ~yMcm on Uurmropsjs dtlor•nyi, ~howing lllOilop<l(l i;~ l 

piura;~l<' to irrlogul:.r r,unifit::.~tion, adhering hyJ ropl•obk ;uJJ ~'0\tony tXlr.lr..tJiCOII 111)-.:t liurn 
(mroW>): 8. St·ro~ight and robusl mywnhizal tips; 9. Bent and dclica te mycorrhiza l tips; 10. Young 
111)'\).)frhit.ul tit) with )'dk1w b«M n, J.n JoOOth a nJ. plurnp surf..r;:e; 11 . Oklmy;,:or rhi~~l tip l>"i th J :.rk 
brown, co.aru and \\'rinkkod ~urfact. 

pinkish· tingcd lamella, stipe \\•ith a bright yellow base, and faintly fragrant 
odor (llesler & Smith 1963). 

II. rolm.~tw> seldom appears at wild edible mush room markets in Yunnan. 
It's o ften called "white matsutake~ "rice water mushroom" and "false termite 
mushroom" b)' local people. One ot her llygroplmru!' species commonly 
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cncountc:n:d in Yunnan local markets is II. nmuh1 (Si:hadf.) Kauffman. 
However, H. russulu has dose to crowded lamella that ~re white when young 
but which soon flush with pale pink and later develop purplish-red spo ts. 
In H. russula, pilei arc usually smaller and pinkish-tinged while St ipes arc 
mo re slender and in itially white, next stained, streaked, or laced with pink, 
and finally more or less ..:on..:olorous with the pileus (ll cslcr & Smith \963, 
Candusso 1997) . 'I he colony structure o f II. robu$11/S is fundamentally similar 
to the "Shiro" (Japanese fo r 'white ca.-. tlc' o r 'fort ress') found in the matsutake 
group I Triclwloma bt1kamar~u1ake !Io ngo (Tcrashima 1993), T. caligmwn (Viv.) 

Rieken (Ohara & Ogawa 1982), T.fidl'OCfl ~fmtimm llongo (Ogawa 1977), 1: 
mtlguiwltlrct(Pc..:k) Redhead (Ogawa 1979), 7: ma l:mtake(Yamada et al. 1999) 1. 
Inside the shiro, everyth ing is colo nized (including plant roots, soil granules, 
rocks, and gaps between gra nules) and the soil appears white or pale grey, 
loose, and somewhat powdery and dry (Zhong 20011 ). 'Jhc I-1. robuslus .:olony, 
however, lacks the strong matsutakc aroma. 

Six mycorrhi1.al morphotypes formed b)' l lygroplwrus spp. on t~~rix and 
Picea have been described. These rno rph otype!' possess monopodial -pinna te 
mycorrhizas with long and straight or bent lips that are white, yellow to ydlow 
brown wit h smooth or loosd y cottony sur faces (Gronbach 1988, Treu 1990, 
Agerer 199 1, Kr.Jnabetter& Friesen 20011). Extcrnal ly,my.:orrhizasof H. robust us 
associated with C. dd(ll'ilyi are blackish (carbonized) and have large amount s 
of adhesive hydrophobic ex: t ra-radi.:al mycel ia surrounding the mycorrhiza." 
and in the soil. Other spedes that also posses." c:arhonizing mrcorrhizas 
in cl ude (in addition to II. rob ll$tlf.( and members of the ·r: mmmtake group) 
Boletopsis leucomeltlt:lla (Pcrs. ) Fayod. 1/ydm:/lmn peckii Banker. and Pltellodo11 
niger (Pr.) P. Karst (Ogawa 1977, 1979; Ohard & Ogawa 1982, Terashima 1993, 
Yamada ct al. 1999), all species usually placed inlhe fa mily Tlll!leplwmce(U!. lllc 
morphological simi larit ies of lll)'COrrhizas among matsutake gro up speck-s, 
thclcphor.Jccous fungi and H. robustus suggest a physiological similarit y of 
thcir asso.::iations. 
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Abstr~t 1:n::sh lx.l siJ iorU\3 of the b<lsidiOIH)'CeLe AtJWuTOIIcrmfl brusili.:11.« '''ere 
studitd aiiO'•,•inJt lht' obs<'mllion of lk'W nJOrphologia.l structu rt$ for the' Spt'Ci<'S, i.e'., 
gloroplcur()u5 h~-pha~ in the context and trnn1;1 and dcndrohrphicl ia. Scanning c.~Mn 

microphotograph showinJt the basidiospom o nlank'ntatiorl i5 J)rO\•ided for the f1rst 
time. 

Introduction 

The ge nus Amtm rodermtl l\•lurri ll (Gmwdemtt1 U1ceae, Ba.~idiomycoUI) is 
dtarackrized by its double-walled ganodermiltoid spores with a smooth to 
ornamented exosporium and a columnarendosporium; basid iomes are usually 
colored in shad~"S of brown, stipita!e, and tough to woody in consisteth:y 
{l'urtado 198 1. Rrvarden 2001). 'lhe genus comprises around 20 widespread 
tropical species (Kirk et al. 200 1 ). 

Amauroderma com eri was described from Sio Paulo State, Brazil (C ulaid & 
Ryvardcn 1998): an d was later recorded from the states of Par.m.i, Rio Grande 
do Sui (Ryvardcn & de Meijer 2002) and Sant a Catari na {Groposo & l.ogucrdo· 
Leite 2005) , besides other countries such a..;: Guyana (J\ ime et al. 2003) and 
Venezuela (Ryvarden & l!urriaga 2004). Recently, Ryvardcn (2004) transferred 
Sculigc:r bmsWc:usis - described by Singer e! al. {1 983) based on collections 
(rom Amazonas and Sant a Ca!'arina Stales - to A m (mrodermtl recogn izing A. 
c.om eri as a Iauer synonym of the former, as well. As stated by Ryvarden & de 
Meijer (2002), the species has been overlooked and rarely collected in lkazil 
but it seems to be widespread in th e .:ountr)' and, more li kcl)•,th roughout the 
Ncolropi.:s. 
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Our st udy of fresh ;,;oll~ctions contribut~s a be llc:r understanding of th~ 
morphology of one species by revealing :;tructure:; susceptible to desiccation 
that are di ffi cult to observe in d ried specimens. 

Materials and methods 

1-=re~h ba~id iome~ of A. brasilit.use were collected at the municipality of ltaara, 
in the central region of the southernmost Brazilian state, Rio Grande do Sui. 
T)'Pical vegetation includes subtropical seasonal forests with some deciduous 
tree species that origi nated in the Parana/Uruguay Basins and sparse remnants 
of relict Araucaria rain foreslS dominated by t\rmtLariu tmgustifolia (Bcrtol.) 
Kuntze, a canopy emergent trcc (Rambo 1956). ·1hc understory t•ncompasscs 
several tropical and subtropical species that develop under partial shade and 
we t th roughout the year, except for winter period whe n canopy defoliat ion 
increases light exposure. 

Macro- and mi.::mscupkal analyses of the basidiom<.'S followed the usual 
methodology for the study of polypo res {NU.iicz & Ryvardcn 2000). Colo r 
codes are those o f Munsell (1994). Abbreviations are as follows: D = mean 
diameter of the hyphae; L., x W.,"" mean length and mc;~n width (fro7n which 
Q is calculate<.! , L.,.fW.,); ' ' = xly: x number of mcasun:mcnts from y number 
of specimens; P= number of pores per centimeter; Q,= r:mge of Q; Q ... = mean 
of Q. Co llected specimens arc deposited at the ICN herbarium (Holmgren & 
Holmgren 1998). For scanning electro n microscopy (SE/1.•1), dried herbarium 
material was mounted d irectly on aluminium stubs and coated with a 5 nm 
th kk layer of gold usi ng a Ualzers SCD 050 Sputter. Stubs were examined in 
a Jeo l JS~I( SSOO scanning electron microscope operati ng with an accelerat ing 
voltage of 20 k \~ 

Taxonomy 

Amauroderma brm;ilieJJSe (Sinb>cr) Rp·:u·.tcn, Synopsis Fung. 19: •14, 2004. 
as A. ' llm$i(msis'. FIGS. I-6 

• S.:uti}!<'f bmsi/icm is Sin~r. N0\'11 \lcJwij::ia. lkih. 77: 22:. 19.83. 
- A,mmr<XIn-m;, m wni Gulaid & RY\'llrden, M)•col. Hel\·. 10: 23, 1998. 

Basidiomc annual, laterally stipitatc. Pi leus rounded to almost Oabclliform , 
depressed, up to about 95 x 80 x 16 mm, cartilagi nous, flexible and somewhat 
humid when frcsh. firm and lig,ht in weight when dried; pileus surface without 
cuticle, dull, tomcntosc to hin;utc in some parts, light yellowish brown (6/4 
IOYR), brownish yellow (6/6 !OYR) to yellowish brown (511- 5/S JOYR), 
slightly striate ncar to the margin; margin rather incurvcd, sometimes folded, 
very pale yellow (7/3- 7/'1 !OYR), smooth, wavy to fimbriate. Sti pe yellowish 
brown (5/1! - 5/8 10 YR) to dark yellowish brown (-1 / IJ - '1 /6 lOYR), c.:cent rk to 
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Fig. 1. Amm.,I){/Umtl bmsih~tlst". 

t\. l~a)id ia. B. l~sid iOSJ>Oftl. C. (~ncra ti\'C hyphae I rom tr~ma. 1). GOOx:y5t idi~ . 

E. D~ndroh~·phid i~ . F. Gcncra tiw hyphae from comcxt. 
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lateral, mor~ tomcnto:;;~ than the pikus, 34 x IS mm, ~xpandcd towards the 
pileus. Hymenophorc poroid to hydnoid, very pale brown (8/2-7/4 lOYR) 
lighter than the pileus surfa..:e, e.~tending up to a sterile margi nal r.one whi..:h 
contours the incurved margin with about 2 mm in widt h; pores sinuous to 
daedaloid at the hymenophore center, beco ming intem:cly lacerate toward" the 
margi n, sometimes reduced to teeth or spines, (2- )3-7(-9)/cm, P = 5.27/cm, 11 

= '15/2, usually large r: disscpimcnts en tire to la.:crate. Context .:onspkuous, up 
to 3 mm, ho mogeneous, white (8/ 1 IOYR) to very pale brown (8/ 2-8/4 IOYR), 
contrasting with the pileus surface, soft, almost fresh when dri ed, becomi ng 
hard when dried Tube layer concolorous with tlw context, up to 12 mm thick, 
simi lar to the context, inseparable, soft, flexible, 

Hypha! syst·em monornitic to possibly dim itic with long and thick-walled 
con textual hyphae sometimes r.:scmbling skeletal hyphae, but with a basal 
damp. Tramal gcncrot ivc hyphae damped, thin - to slight ly thick-wa lled, 
but rare!)' thick-walled, (1.6- )2- 4.1{- 5.2) ~u11 in diam., D ... = 3.2, 11 = 155/3. 
Contextual generative hyphae (2.8- )3.6- 9.2(- 11.2} t.t m in diam., D,.. = 6.3, 
" = 85/2, usually thick-wall ed and branched, with evident damp .;onncctions. 
Gloeopleurous hyphae found in the context and trama, intensely :'tain ing in 
phloxine, content homogeneous, long, tortuous. variable in thkk, branched. 
(2-)3.2-6.8(-8.'1) !Jm in diam. in trama, D, = 4.6, 11 = 4811; (3.2-)4.4- 17.6 
(-20.8) !Jm in d iam. in context, D,.. = 8.7, 11 = 60/1. 

Hymenium nrith bas idia clavate, sometimes cent rally constricted, (6.'1 - )21 - 60 
(-96) X (6.'1-)6.8- 10(-1 3.6) ~1m, I_. X \V = '10.9 X 8.62; Q = 1.56- 11.•13, Q 
= '1.88: 11 = 90/3, tetrosporic. Spore; (5.6-)6-9.2(-10) x ('1.4-)5.2-7.2(-8) ~~~ 
(t ... x W.., = 7.5 x 6.2'1: Q. = 1.03-1.62, Q.., = 1.1 9; 11 = 136/ 2), subglobosc to 
broadl)•-cllipsoid, hyalin e, with exosporium being almost smooth under light 
micros.:opy. but verrucose und~r SEM. Gloeocystidia clavate to almost o::apitate 
with inll'nsdy staining content in phloxine, (28-)36.6- 6'1(68.8) x (1.4- ) 
7.2- 10( - 14.'1.) ~un, L..,x W.., = '1'1.5 x 8.74; Q= 2.56- 8.9 1, Q,. = 5.23;11= '1 0/2, they 
we re easily C011founded with basidio les when \\'eakly stained in phloxine. 

Substrate: on deC"~)·ed angiosperm wood, in subtropical foresL 
Slmlicd matcrilll; IIRAZI L Rio Grande tlo Sui State; twura. Puquc Pin hal, IC)t. I~G. 

Cltk: 6 G. Cw!lw, 19.\'.2000, G. Cuellw 227-W (ICN 1;19055); ibM, 22 . \~200 1 . 

(;, Cnellm .100 1. (ICN 139056); ibid, 17.111.2002. G. Cn.rll~~~, G. C«/lw 342 4 (1Cl\' 
139057). 

Remarks: The studied ba.,.idiomcs of t\maumderma lmL(iliellsr! we re fragile 
when fresh but to ugh when dried and possessed an elongate, tapering stipc. 
'Tile hymcnia l surface is composed of variably \urge pores {2-)3-7(-9)/cm. 'Tiw 
hypha! system is monom itic to possibly dimilic with the generative: hyphae 
predominating. 'I he subglobose to broadly eUipsoiJ spores measure 5.5- 10 x 
4.5- 8 ~un. 
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Fig. :z, ,\mulm>rk-:~mu bw.;:ili.-Mt". 
A. l.ktail ofh~·m<' llium . U. (;lo;:•QJ) I<.'urous hYJihat' from Iran~<~ a ndoonh:xt. 

Structures observed in fresh basidio mes not previously reported for the species 
ind udc dcndro hyphidia and the presence of glocoplcurous hyphae in the 
contex-t and trarna. l-lymcnial gloeocystidia were al~o ohserved: these had not 
been mentioned in recent !>pedes descriptions (Gulaid & Ryvarden 1998) but 
had been d earl y described by Si nger et al. (1983) as ampullaccous cystidia, 
33- 53 x 10-11.3 ~tm. The fine ly aspcrulate basidiospore ornamentation seen 
in optical m icroscop)'• a common character within the genus, is shown to be 
vcrru.:osc to almost rugose in SEM studi.:s. 

It must be noted that correct spdling o f t he species n~une is A. bmsilie11se, not A. 

bm~ile11~is, as originally given in Ryvardcn (2001). 'I he name derives from th e 
Latini zed " ll rmilia ,. ::md not the Portuguese ,.·nrrui/"; furthermore, the neuter 
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l:igs. 3-6. 1\mm,r"()l{l<ml!l bmsill<'lli<'-
3-4. Ur pcr (3) 11 nd lo .. .-cr (4) \'iew\ of pilc11, on angit~~rnt d<-01)00 t~O<wJ. &ode h:.ar - I o n . 

5. Sir.k \'iew of l'ileu) near the ku~ r-o1\ sti 111: )huwing conttxl and tube larcr. SCII\1.' b.ir • 0.5 ern. 
6. SEM oft I.e N sidiosport$. Scale bar - g JUll (5000 ): , 20 k\'). 

tcrmin:!l ion - euse i ~ required ~o that the ~pedes epilhct agrees with the neulcr 
genu..;;, Anumrvdernw. 
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Po1 tolo~:ia VtR~Iak Uuiv~rs itd tlrgli St 11di tfi Bo fot:,na 
Vi£1 Fm1ir1 112, •10127 Bvlugnu ltuly 

•Vil1urtiml'11/0 di Ec:ologitl tM 'It·rritori11 (Dlil'), Ur1iv.:rsiM ,/i Pavitl 
v;,, S. Epifimiv H 27 tOO l'twiu u,,/y 

JV el'artumo:nlo tie 1Jot6nico d- Ct•t~/ ro Ilisptm o·LIISQ de lnvcstipu.iom.-s Agmrifls 
U11ivusitlmldo:S••fmll tmtll 

Lt/Q. Mbllli.OZ. Nieto :lin, 37007 Sultm•tmca Spui11 

,\bst ract 190 sp«ie! repreM>nting 101 }:_ .. n.:ro~ ofaphyllophor...::eous fungi jti'OWing 
on Abies ttiW in Italy arc li~lcd. Cnipot iu mmmlionmlc>ecm is reported as ocw 10 

lta l~·. t:omitop$i$/af!yriml!ita has prc\•iousl)' been described as a new spocie~ from this 
sub:l;lr<lt .. . while lllilll)' .5jl«if5 id<:nt itiOO :. rt: com ilkrcd r:.~ ill Italy. '!he C:Oilll~ktc 

an nota tC'd spe<imen list is av11ilabk on 
hltp;//WWWJ11)'('0I.IXOII.l.'UI11/t<:5011tCI:'S/Wd>l iS1.h11111. 

Kc}' .,.·ords - lign ioolous fungi. di \'cnil}', coniferous forc:sts 

Introduction 

In parallel with prcviOlL~ repo rt~ on Italian lignkolOlL" fungi (Bcrn icchia 2000, 
Ma)•rhofer et al. 2001. Perez Gorj6n et ul. 2006}. we have compiled a li JOt of 
aphyllophoraceo us fungi growing o n Sih<er Fir (Abit's (1 /bti Mill.} in Italy. 1lu: 
fu ll areaCQVercd (Figure I) extcmbfrom the monlanc forests of Cent ral Eu rope 
from I he Pyrenees and adjacent mountuins in northern Spain, east and south 
through the Italian Alps and Apennin es, and cast into Macedonia and the 
lowland forests of western France and eastern Poland (sec also Chafer 1964). 

'I he two Allies spc.: ics in Italy arc A. llt!l~rodell .~is , restricted to the Madonic 
Mo untains of Sicily, and A. alba, extending from the Alps and Apennines to 
the north to Aspromonte in the south. A. tdba has suffered a recent decline due 
to nat ura l and/or anth ropogc."nio.: causes (Ilcrnclli 1998). Italy has a typically 
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Ml.'d i tl.'rran~an dimate I.'Xcept for the Continental and highest zones in th e 
interior with lower temper.tlurl.'s where coniferous forests of Abi.ts, Larix, Picea 
and Pinm are common. A. albll is about as resistant to low winter temperatures 
as Picea and its other climatic req uirement s generally resemble those of P(lf,IIS 

.~ylmtiw and Piau1 aiJia, but A. t~ll!a requires higher !'Ummer temperatures to 
ripen the seed~, is more tolerant to :;.pring frosts, and avoid<> area:;. with high 
humidil)'. 

Materials and methods 

During the last 25 years, fungi have been colJectcd in the most representative 
regions of Italy where A. rilba is prese nt: Basilicata, Ca labria, Emili:J-Romagna, 
friuli Venezia Giui la, l,iemonte, 'lbscana, 'l'rentino~Alto Adige, Valle d i\ osta 
and Veneto. S:lmple!> were taken to t he lahorato ry fo r micro:>.co pi.:al examination 
and iden tification fo llowing Eriksson & R)'varden {1973, 1975, 1976), Eriksson 
ct al. ( 1978. 198 1, 1984) , Burdsall (1985), lljortstam et al. (1988), KO\jalg (1 995), 
Ry"arden & Gilbertson (1 993, 1994) and Bcrnicchia (2005). All the specimens 
are kept in l ll'rbarium l !UBO.lhe list is partially refl' rred to Bl'rnkchia ( 1995, 
200 1), Onofri (2005) and thl' nomenclature to Donk (19 4), Parmasto (1997) , 
Hjortslam (1998), Kirk ct al. (2001) and CBS (2007). A list and map of the 
26 'o\lc, t ion loca lit ies are induded in the annot·:Jtcd spe..:imcn list posted on 
http://ww·w.mycotaxon.com/rcsoun:e!>/wcblist.html. 
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Results 

Our sun·cy of 536 specim ens .:ollc.:::tcd on AMes (lfb(l rcprcscnB 190 spcdcs 

and lUI different genera o f aphyllophoraceou..-. wood-inhabiting fungi. Of 
these, Ceriporia tlurtmtioctlmesce/ls (I Ienning) M. Pieri & 8. Rivoirc is new to 
Italy. Especially ran: or uncommon species indudc Ampltimmm ditldcnn(l K.l [. 
Larss. & Hjorlstam, A11trodit1 tdJJiiW (Li tsch.) Gilb. & Ryvarden, A11trodidla 
Jmra:;itim Vampola, Pltn'VJ'IIIel>itl sulfurc<>isabellilla (Litsch.) K.H. Lan;.s. & 
l-ljortslam, Coro 11icimn gemmifemm (Uourdot & Ga lzin) j. Lrikss. & Ryvarden, 
C.)'s tosteremn murmyi (Ucrk. & 1\-I.A. Curtis) Pou1..ar, Delltipellisfraxilis (Pen:.) 
IJonk, 1-"om iropsi.( ltdJyrillfllicn Ucrnic.::hia & Ryvarden, Galzi11i11 i11crust•ms 
(I fOhn . & l.itsch.) Pannasto, l.olmlicium occultum K. l l. Lars~ . & lljort~tam, 

Metulodontia 11il'"ec1 (P. Karst.) P..trmas to, 0/igoporu.~ cerifluu.~ (Bcrk. & 1\·f.A. 
Curtis) Gilb. & Ryvarden, 0. lowei {Pilat ex Pilat) Gi lb. & Ryvarden, 0 . . ~ima11i 
(Pil:it) Dcmi.:chia, Pdullit:orticium pc:arsuuii (BourJot) J. Erikss .• Plllt'bittgc:orgiccl 
Parmasto, P. tJueletii {Bourdot & Galzin ) M. P. Christ., Pycuupure!llusfulge"s (fr.) 
Donk, Ret~etob(lsidium miriflcum j. Erikss. and Tylo~JJOTrltiSI~roplwm (Uonord.) 
Donk. 

\Vhi le many of lhe!>e species .::::m grow on o ther suhsl rata, some o f them typically 
fruit on Abie~>, such a." /Joudaruwia moutmUI (QuCI.) Singer, Ccmodemw 
a mwmm Pat..l lymeuoclwete crum ta (Pers.) Donk. Phelliuu.~ lwrtigii (AIIcsch. 
& Schnabl) Pat., and Podofomt.'S trogii (Fr.) Pouzar. Species typical of dcckluou." 
substrata fo und also growing on AMes includ~: Abortipurus bi1!1111is (Bull. ) 
Singer, HaJmlopilus uidultms ( fr. ) P. Karst., lmmotm dryad~us (Pcrs.) i\'lurrill, 
0/igopoms tephro/euws (Fr.) Gilb. & Ryvarden, Polypoms badius (l'crs.) 
S.:hwcin., Trametes llirsuft1 (Wu lfc n ) Pitll, and Trametes pu/lest:cm (Schumach.) 
f>il31. 

Conclusions 

'I he numbers o f wood. inhabiting fungi ( 190) identified from Abil'_( alba 
substrata in hair arc h igher than those from other substrata researched thus far: 
126 species on Ctl.~l tmea satiw1 (Mayrhofe r e t al. 2001), lOS species on Juuipem.o~; 
spp. (Bcrnicch ia 2000) and 52 spcci(.'S on Arbutus uuedo (PCrcz Gorj6n ct al. 
2006). 1his could be partly due to the greater abundan..:e of Silver Fir forests 
compared with forests of the other ~;pecies mentioned. Some areas (such as the 
Reserve of .. Sasso l~ r.atino" ) that harbou r a high num ber of ra re fungal spe.::ics 
are potential .::andidates for biodiversity consen<ltion. 
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A new species of Phaeoramularia on Ronuncu/aceae 

I:ENG- YAN :tH AI ' YING- LA N Guo • Yu L1 ,. 

'fat8)'tiii7S0103@/63.cum l • yuli966@/26.com 
/ilirt Agricullurtd Un iwrsily 
Clumgdum /301/8, Cltirw 
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/mtilult! of ,\1icrobiology, Clu'u.ts.e Ac<l<l<!my o[Sci.t11U 

/J;•ijing 100101. Chill(/ 

Abitracl- A n~· ~pecit.s, /'lu<o1Jftllllulutilt •ldpl11nii on Dd{•liimumsti.Or Rmummltlu"c 
is «'('01'100. Larin d iagno5is, ilhnlrarion and F.ngtish <k.saiplion of 1he new specie.~ 

are Jll'twidOO.. Dislinclion\ Mll\'ten the ntw taxon anti its closely re lated spe-cies: P. 
cll'matilfis, P.lomat>/15is, anti P. mi/rurmJis a~discuS$00. The type and isotypc ipcdmcns 
arc depos ited in Il MAS anti li M/AU. 

Ke,· words in1Jl(!rfcctlungi,taxonomy 

Introduction 

Recent I)' we fo un d a fungus on Ot!lplli11ium specimens collected from Inne r 
Mongoli a. hs muh iseptalc, ellipsoid to cylindrical, catenalc coni dia produ.:cd 
in chains on (ao;dculale conidiophores lhal emerged lhrough stomata from 
substomatal strom ala, and other characters, indicated that it bel onged in the 
genus Plwe(mmwlaria. We compared it with all the other PlweormnuiMia 
sp~..:ies r~por ted on RmumwkKt'tle, and fo und it was distinctly differen t from 
them. So w~ identified it a new Plweormmdarirt speci~s and describe it h~re. 

Taxonomy 

Plta~ortmwlaria delpltiuii EY. Zh;1i, Y.l ~ Guu & Yu l.i. sp. nov. 
MvcoBo\."" M85106:H 

Fig. I 

Mnctth•c mnpJrr.;;e•l(<c. dlif•SIJit/e~tc, .<rthelltt•willet•c wl m·c.;;•tiMn. J.O /0.0 1nm 1lltlm., 
primo gri:M:Q ttlc:m.: irtt"glllatin diSbllomiR£, rlct~mm rerrlm nliw..:cac •d 1•14~'1> lm,mrcm:, 
111111J:im:lllfll bfltlllwtte, r:.\'IIOS lutlfJmJi.<l~t<~llitl.: lui~ brimlld.< vd Mm hwrwd!. Q~«.<J•itrrli 
m,phitclli. ,\f)'Cdimr1 imme>wm. Sllum.,/11 ~ub>lfJmfl/1•, brrl<." C\tJirdll, ,,.~/vbow, l~tlc:v­
lmurr~o&. 18.0 79.0 Jim diam. Couidi(lpJwm crrreo:cr111 per .<umuua, Ut.u vd <ICIIH 

·correporxtin~o: aulhor 
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jlzJ.ckt•larn. oJiva«a 1-d moderate olimu(l brunnea, /a;:via, mm tmno.<a, e~"tn vd kvill'f' 
eurwtltt, 1-'l·g(llic'r.lllltt, 111/ fl/!iUm t:ouico- tnmtaltt, O- I-S<J>IttW,16.0-{i9.Qx1.5-5.0 ;•m. 
Cicalricts m tL<pictt<'. inc.ra..<..<alne, 1.0 2.5 f"'' ltitll.-. Cmridin dlipwid<'n vtlt.)•limfri.-n, 

oJiwu.:a 1·d mQth·m/( olimcro bnmtl<'il, cnl<'tutlu, '""vill, t r« IU. ml aptc,•m couito 
'''"IC<'k, <~d bt>si11 Q#xomc.,.lrmml/tt, 0- 3-kJ>Ittlt•, impl'imi:f: 0- / ·j<'JIIIda, llll<'rdrm• 
tQmtritta, 12.0 37.0 )().5 S.Ot"" · 

Leaf spots a.mphigcnous, elliptical, subellipti.:al or irrcgul:1r, 3.0- 10.0 mm 
diam. , at fir~! in irregularly grayish hl:u:k discolored patches, later center 
oli\'accous to ycl l owi~h brown, margin dark brown. \' .. ;th a pale yellowish 
brown to dark brown halo on thl' upper surface, paler on the lower surface. 
Fruiting amphigenous. Mycelium immersed. Stromata substomata\, well­
developed, :mbglobosc, yellowish brown, 18.0-79.0 1-1-rn diam. Conidiophore:; 
emerging through stomata, loosd)· to densely fasciculate (up to about SO in 
a large fascicl~ ) . olivaceous to moderate olivaceous brown, olivaccous brown 
when in duster, paler towards the apex, smooth, not bran..:hed, strnight to 
slightl}' .:urvcd, I - -1-genku lale, regu lar or irregular in width , conically truncate 
al the apex, 0- 1-septatc, 26.0-69.0x2.5-5.0 !J-m. Conidial scars conspicuously 
thickened, 1.0- 2.5 11m wide. Coni dia ellipsoid to cylindrical, oli\'aceous lo 
moderat e olivaccou." brown. catenate and often in bnmchcd chains, ~mooth, 
straight, coni call)' truncate at the apex, obconically truncate at the base, 0- 3-
scptatc-, mostly 0-l-scptatc, sometimes constricted, 12.0-37.0x 3.5-8.0 !J-Ill. 

Onlc;l\"eS o( ikll•hittimn.sp. (&mrm<llltltf'll.:-). Ar:<an.lnncr M~.•nsolia. 9 Vlll 1991, .:oU. 
Y. L Guo. no. 1533 (HMAS t4391g, hoiOIYIK': HM)t\ U30003. iSOiypc); no. J667 ( HMAS 
1•13919). 

\ __ 

..... . ... ...... -·· 
i 

_..--

Fig. IJlJu/filumutlar'itl <lriJ!Imrii 
('.QnidiophOTC$1111d conidia (IlM AS 1<1391H) 
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Tahle 1 Comparisonll among four related Plta<."t:lfiJ tiWWri(l ~pedes 

~ P.J..JpJU11ii P. d~rnntidi~ P.lmnll<!ll..<is P. ltodnn~•L<i~ 

u..ropoto 
h ll.l tirog :arnptug:mo~a h)"pG~riOUS h)'J')gti"\OW llypa~oo~ 

l~t.qldc 
_., 

" 
color Oli\'.1«<1\U r*oll~fflut -~· 

modcnt~ 
tom«kr~te t>n»<o"lltorm oliv.K«<us oh•·~C"Ous 

Conidiopht><n oth·o~oCtoii.J 
,_, 

lt ngth l~.o 011.0 l0.~--4M swo.o s 17~.0 

2.5 s.o 
Conldi.JJ~rs I.OU 1 .~ l.O 

oli \'.Kl:OIU 
1ul-b)';liint 

!'lknll•-a.:roo~ 

lo oDIKkr•tc- to~· p.>~ 
oli.-~w. 

oli•·.>«oll' t-rown 

>ro~ 

Conidia 
03(mo~ o S(mostl)' 

~pt~ 
01) ,,, 

length 1!.0 J7.0 14.0 JS.O 16.07!1.{1 

.. -idth Z.5S.Q 

Comments: Crous & Hr.mn (2003) reduced l'lmeormnnlaria to synoll)'lllY 
wirh l'assalc>m, which main\)' differs from Plwcommnlaria by forming :o:olitary 
conidia. Crous & Braun claimed that amongst ccrcosporoid hyphomrcctcs 
the formation of single or cah:nalc conidia was not tenable as a distinguishing 
character at generic r.mk, noting lhat this was supported by r1.-suiL<,; from ITS 
and 5.85 rONA so:quo:nc..: analysis (Crous ct a!. 2001). llowever, " 'c wish to 
emphasize morphological characterist ics and bdic\'C that the mode of conidia 
format ion, singly or in ch;~ins, is a major ..:haracteristic delimiting ccrcosporoid 
hyphomyc.clcs, induding Plmeommularia and /'(ISSalom. \Vc therefore maintain 
1' /uumrmmtltlria as a separate gen us in I his paper. 

'I hrcc other l'hacoramularia species also occur on Ramwculacea~: I~ demmidis 
S. K. Si ngh & R. K. Chaudhary (Singh ct al. 1995), P. lom(leusis Deighton 
(Deighton 1979) , and P. sudmrensis Deighton (Deighton 1979). All lhree 
species, however, arc associated with Clem a/is, not Dtdplliuium. 

Plweommularia ,:/cmalidis (found on Clemttlis gourimm Roxb.) ex hibils 
hypog!!nous fruiting, bea rs 5-8 conidiophores in a fascicle that are darke r, 
shorter and narroh•cr and bear smaller conidial scars, and produces conidia 
that arc mo:o:tly solit ary, occa.~ion a lly cat cnarc, or (more rare\)•) brandtcd, 
subq•lindrical, paler, J- 2· scptat c, and narro\.,Cr. 
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P. lommmsis and P. ~·lldam:mis (also on C/t>mc1lis spp.) do not form leaf spots, 
exhibit hypogenous fruiting, bear-12 conidiophores per fascide that are paler, 
usually branched, rare!}' simple, si nuo us o r geniculate, and longer, and produce 
conidia that arc paler, m ore septate, longer, and narrower. Ln addition R 
.(uda11e11.(is lacks a stroma and produces curved or sometim es slightly sigmoid 
conidi a. 
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Two new species of Agaricus from the Subantarctic 

J6ZSI.lf. GEML' ·, GARY A. LAURSEN ' , 

I-I A~~IS C. NUSBAUM' &-I). Lc" ' li.vt.Ott ' 

1J:I!tllf@iab.<IIMk<~.drl 

' fmtitute f1j Arctic Biology. UniVI!rsity of Alask<l fairbank$ 
Ftlit bwrb. J\ /,,_d.:u 997i5-7(}(}(}, U.S.A. 

•Sequmce 1md Am1ip'is Pmgmm, Hroall lnstilute 
Cm11bridg.•, .Mil 0.!1,11 , U S.A. 

,\ll.\lraci - Molcculnr <1 nd morpOOiogical dJia arc pr~entcd for tllwc J\.~aric:u.< ~ pecic.' 

on Campbell hlanJ, ~tw i' .. n larld. 'l\1'0 oflht st art rter" sp«ies, A. t41!11/>bo-ll .. n) iJ and 
II . • <~<IKIIIM IT!icr•s. 1hc third mar be c<lmrcdfic wi th ,\ , Mll, ·utibu''-'· alThough 1hc 
molecuLlr d:.t~ su~>;!SI a l;Kk of ~:.:r.e Uo" ' betY.·ttn subilntarctic arxl !'\orth American 
populations. Ahcmatin·lr. it coukl be a d osd r n:latOO, b.r1 undCKI'ibcd spl'Cies. This is 
the lint rcpor t oft~Sr.lm•tiksull.< group from !he Suuthcrn llcmisphcrc. 

Kc~· woN s- llruidimnyrota. fungi . ITS.. L<; U, phyk~g<:nct io 

Introduction 

Agaric11.~ L is a diverse, cosmopolitan genus wilh an estimated 300 spcdes 
worldwide (Cappelli 1981, Uas 1991). Recen tl)', efforts have been made to 
recon~truct the cvolutionar)' hi~tory oft he genus from molecular data (Bunyard 
et al. 1996, Mitchel l & nn..-:-insky 1999, Robison et al. 200 1, Challen ct a\. 2003, 
Gem! 2001, Gem! d a!. 2004) and to detect and describe new species using 
molecular and morphologica l data (Callac & Guinbcrteau 2005, Kerrigan 
2005). Studies to dale mostly have included European ami North American 
taxa while those in the subantarctic regions remain largely unknown. Mitchell 
& Waller ( 1999) provided a taxonomic key to all known Agt1ricm spcdcs in 
New Zealand. llcrc we provide molecular phr logenetic ana lyses to reveal th e 
cvolulionary historr of three 1\garicm species from Campbell Island in the 
Subantar.:tk and usc molecular ami morphological data to describe two of 
these as new spedes. 

Campbell island (S 52° :n: E 169° 10') is located c. 300 km from the nearest 
land (Auckland Islands) and c. 650 km sout h of the mai n islands of New 
Zealand. Basement rocks of the island o:tre .;omposed of schist {dating from 
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640 Ma), C rc:taceou:;: sandston e, Ter tiary limestone, and more recent volcanic 
fl ows. Deep peat is fo und in fla t and ge ntly slopin g areas, while minero~ l content 
of the soi l is more pronounced o n steeper slopes (Campbell 198 1, l;oggo & 
Meurk 1983). Vegetation is predomi nant ly tu ssock grassland, shrubland and 
herbticld divided into upper alpine, lower alpine, and :<'ubalpi nc 1..oncs (Meurk 
\97i). Agnricm .:ollcclions were made in th e shrubland to upper alpine zones 
characterized by dwarf fo rest!' of f)m coplt)•llwn $-COJmriwn and 1). Iougifoliwn, 
with Copromw and Myrsim~ species (figs. 1, 2). 

Methods and materials 

Thirteen specimens were collec ted from the suban tarc tic Campbell Island (Table 
1). Voucher Spi:cimens arc deposited in the Unh,crsit y of Alaska Fairbanks 
Herbarium (ALA) und in the Nt'w Zt'alaml fungal Herbarium (POD). DNA 
was extracted from sm all sampl~s of d ried specimens using the C-:l96' Fungal 
DNA Kit (O mega Kio -tck, Inc., Doraville, GA). ITS and U)U sequences of an 
addit ional thirty AgarkuJ species, representing the known divcl"$.i ty of the 
genus, were downloaded from Ge nUank ('13ble 1.). llomo\ogous sequen.::es of 
ClllorofJIIy/lum molybdite.( (U85309, U85303) were used to root all trees. 

Tab!~ 1. Sp«i rn~n code and GcnBank acccs!lion numbers of Ag{lricus spp. indudcd in 
thisstudr. 

"·""'"Ptih~<lbWJI'«k 
A. ,. lboliiiCS«m 

Coll~cl ton 

m11nbcr 

CALII)79 

GA/.960.'1 

GAI.<J605 

GA1.9619 

GALII«>> 

GAI.9·1/9 

GA1.9-I!S 

GA1.9118 

G.\1.937! 

GAL9·1ll 

G~niJank II(C~ssion 

m11nbl.or Origin,refl·n:nct' 

ITS JSU 

DQl):ZO~ DQlJlOS I ~mptlt:D bl.~nd. :-kw ZGland 

OQ2J26H DQ13l~7 CampbtD IJ!and. ~w Zt~bnd 

OQ132640 /)Q1Jl6.5) Camj>lldl bland.:>.Jcwl'..c:a land 

0Ql32639 I)Ql326.52 Campbt/1 bland. Sew Ze~l.111d 

I>QB!b-1 1 I)Qlll654 Cam,~ICII Io!~nJ.:-kwl'..c:~~ land 

I>Qll26-'~ f)Qll265$ CamP!ell bland. :-kw Ze~Jand 

DQ2n~o DQ132659 C;.mpbtll l31and.=*wZt.:.bnd 

DQ2J'l6~7 DQln650 CunpbtO ll!and, =*w Zt~bnd 

OQB2M2 OQi.JlOSS C&mjlb.:/1 t.l~nd. New l'..c:.bnd 

OQD!M? /)Ql32660 Qn\pbdl ll!and. ~w l'nland 

DQH~/8 DQ2Jl661 Umpbc:ll lsl:ond.=*wlc-..J~d 

0QDl643 OQ!3l6.56 Camrbcll ll!and. Sew l'..e~Jand 

0Q2326-19 DQUlt'Ol U mpbtD bland. =*w~Jand 

Gt-mle! iil.( l OO•l) 

M '4S467S .w~1s Gcmh:tal.(lOO'I) 

Gcmlc:!a/.(2004) 

An8-le.n .w~:::~-,e.n Gorml f/..:1,(1004) 
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figs. 1-1. Characlcrhtk '""gelation ot the ~ubil lpiTW ~llfX' of Carnphell bland: l)raroplryllum 
St:opm im•r and D. /uugifolirmt ($hrub), P01• litoruso (tussock s rass) , PtHy.ritlmm •·cstitum and 
lfi~tiopu,;s inciSil (fern~). 



196 ... Geml&~. 

1itfHcJ,t'OIKIItt/ctJ 

Sp«ie~ 
CoUt<tion GenBallk a<as5ion 

number number Origin.~fert'fl c~: 
U>li 

A. bwwnlii (Q..U} 
AY48467S ,\'(-t8-f618 c-~m l tt.tl.(20()4} 

5.toc. 

Ahl!pon!J(j.E. 
Gc:mlttal.(~) 

l.:lngdlm~h 
A.billlflllli)(Qua) AY4S.169S A\'48>169~ Gtmld:ol,(2004) 

S,.;x. 

A.btl::.riMurri U AHS-4697 Go:mlctal.(~) 

J\.('U/ifor,l.'usl\-clc AY4S1o79 AY4.M079 Gtmlo:tai,(U»>) 

A N 11rpcubL "'""" Jahnoon&\'ilga ly.!.( l 9<») 
A.t:"'rm>hrwlfNII> AY4M6SO No'4MSIO Gcnld:ol.(2()().1) 

(Jul:kh~if.& 
Stnof}J'ilit 

A<k•-irmiJP.D. A)'-tl$755 Af059H.5 ~ntla.I.(Z003),MJ~hrU 
Orton &.B~~n!S>)·( am) 

A.dU.ri>1wlil'oo> l'n::t Gc:mlrtal,(2004) 

A.cudlcm(F.II. Gcmltlal.(2001) 
M~lkr)F.II. Mcllc r 

Afrw.r.rrws (F.l!. AY4li46SJ. AYis.tOS.1 Gfomlttal. (lOO'I) 
M<'llkr)t'.II. M01lcr 

Ajlls..""Ojit'f"il/cu.~ Gtmlttal.(2004) 
{F.Il.Molltr)Pillt 

Ajw:~W~v:l.IJ ... AY'·I$.1617 A\'~$.1017 Gtml rt:ol.(l00.1) 
~rrlg;.o.n 

A.Joo,.r:kmiJJ.Iurrl ll Gc-mlctll.(lOO-l) 

Ainaptllwi\'dlinp AF-t82&H AH$2878 WUinJ.Id:.d(loo:J.) 

A.lwtgo'i (I'.H. Gc:mlctal.(lQO.l) 
M:dlt.r)F.H..J.fu!ltr 

A.lilaccf"i'.der AY4S4676 Gc-mlct .. l.(200ol) 

A.mii«(A.'lltp"J(FJ!. AY4li40S6 ,\\'48401:16 Gtmlttal.(2004) 
M0llcr)F.II. M0tkr 

Amlltrf.¥0n<J(F.II. AY4SotOS7 AY4s-t~ Gcml d al. (200'1) 
M0lkr&/ul.Sdllif.) 

"'" Alliw,.{rm(F.!!. AY43-1670 AY48-I070 Gtmldal,(l001) 
M~:~lk r)FJ I. M0lkr 

ApodiLtorMurriU Aro\15H us~;;os liOPfk&V'tlpiJ$( Im, 
JuhnK>n&\rLJp.~y,( lm) 

A.!l«,.llfll!-t'r. A/133390 A~9l24 Chalkn ~t•l. (Z003). MiiLhdl 
s.:.e~~nlk)·( L m) 

A.J«bjlo.·.-"'w(] .E. Ar-184698 A\'U4698 C'~m l ctal.(2004) 

l.angc)Hia'"46:k 

A.J«bpcron;~~ .. J(I.E. At'~;\lm ,\ f059216 Ch~lknctal.(lOOJ.),Mitdlcll 

l.angdSing:u &lm..Vnd:)·( Lm) 

AS«bfwlib-cll$ .w~ Gemltt:ol.(lOO'I) 
(Kaulfman)llot'IOn 
&O.E.Stunt;,. 
A ;o;o~llrhodcmtil Gcml fl al. (200·1) 
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The entire ITS and partial LSU regions were PCR amplified in reaction 
mixture~ containing 1.75~ Ultrapure Water (Invit rogen), I~ lOx l-lercula:;e 
PCR buffer (Stratagene) , O.OS!J.I IOOm M dNTP mixture, 2SmM of ea..:.h dNTP 
(Applied Uiosystems), 0.2~ 1 Her..:.ul ase DNA polymerase (Strol'agcne), 2 ~ of 
l !J ~·I forward primer, l'l 'S II; (Ga rde:; & Bruns 1993) and reverse primer, 'J'W I3 
(W hite et al. 1990), and 3!J I of template DNA at a concentration of O.Ingi !Jl. 
PCR reactions were performed using the following temperature program: 95 
°CJ2 mi n, 34 cycks of9S 0 (")0.5 min. S4 °C/ I min, 72 °02 min; and 72 °(') 10 

min. The concentrcltion of the amplificat ion producL-. was determined using 
Picogr.:en (Mol.:cular Prob-.-s). 11te amplification products were normal i:t.cd to 
a ..:onccntration of 4ng./l.d and sequenced usi ng the Appli~·d Biosystems (ABI) 
UigDye v. 3.1 terminator ki t and an Alll 3730xJ automated capi llaq• DNA 
sequencer (Applied lliosystcms, Foster City, CA). We used h\'O interna l primers 
for cycle sequencing, JTS4 and CJ'H6 (Wh ite et al. 1990), in addition to the 
primers used in the I'CR reactions. 

Sequence d>1ta obtained for both strands of each locus were el.iited and assembled 
for each isolate using Aligner ''· 1.3.'1 (CodonCode Corporat ion, Dedham, 
MA). Sequence alignments were initiated using Clustal W (Higgins 4.'1 a!. 199 1) 
and subsequent!)' corre.::tcd m;mua lly. Ambiguously aligned posit ions were 
rccoded usi ng INAASF. 2.3b (Lutzoni et al. 2000) to retain the phylogeneti.c 
information pre~ent in the region without violati ng positional homology. ' I he 
code mat rix was att ached to the alignmen t and was included in M P analrses. 
Phylogenetic analyses were conducted u.-.ing the maximum-parsimony (;\•IP) 
method in PAUP" 4b10 (Swofford 2002). ~:JP analyses were carried out wi th 
the hl·uristic search option using the "tree bisection and reconneclion" (TBR) 
algorithm wi th 100 ranl.iom sc.·qucnce additions to fi nd the global optimum 
without limiting the maximum number of tr~:es. Gaps were scoreU as "new 
sta te~ '!he stability of dades was tested using the bootstrap test (I:dsenstein 
1985) with "full heuristic search" and 500 replications. 

Fresh collections were described, photographed, and dried fo r later microscopic 
study. Spcdmens from three collections of each species were chosen for 
study. ' lhe ISCC-NUS Dictionary of Color Namc.-s ,,·as used to describe all 
combinations of hasidiome color. Twenty-five basidiospores were measured 
(rom each specimen. Uasidiospores, cheilocrstidia and basidia were measured 
in 5% K0/1 using a JOOx object'i\'e. Numerical data were analp.cd by one-way 
analysis of variance (ANOV/\) using jl\IP 3.2.6 (SAS Insti tute ln.:.). Where the 
null-h)rpOthcsis was n:jectcd, that all means were the same, Studenl!:t- tcst (Ou 
1993) was used to dch:ct significant differences by testing each pair of means. 
Two chemical tests were performed on the pileus: the Schaeffer-reaction (using, 
aniline and nitric add) and the KO H-rcact ion. 'I he Schacfrer-reaction was 
considered positive when the intersection of the two reagents became bright 
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A. campbe/Jens/s 

f ig. 3. Phylogmm of 1\g.,rU:u$ ~J>t'(ies ba~('IJ on m .. u:imun1 par-;imOn)' analyS6 <)f lhi"' rumhinOO 

(ITS, lft<;UJ Wl:a.'ieL Hoob lrap \':a lllell are .sh01•'n abon~ lh!! br.m.:hl!!i. Su[)ilnl:m:ti .: i)t>lale.s a re in 

bokl. 

or.mge or red, whil e the KOII react ion was posith•e when yellow or green color 
was obse rved in the area of contact on the pi leus su rface. 
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Results 

The combined ITS+LSU datasets of the 33 taxa consisted of 1414 characters, 
including gaps. Of these, I 55 characters were excluded, containing ambiguous 
positions (235-239, 326-330, 558-568, 585-60 1, 719-731, 735-739) and 
incom plete data on both end-. (1 ·11, 1360- 1'111). After induding the character 
matrices of the ambiguous regions rccodcd by INAASE, the final alignment 
con~ i stcd of 1265 character.>:. 'I he number of parsimony-in formali\'C ~itcs wa.-. 
191. O ne of thc 3 most parsimonious trees is ~hown \\lith boot~! rap \'alue~ in Fig. 
3. The subantartic l>"J>Ccimcns g rouped in three species clades, all within Clade 
I (Gem! Cl al. 2004) that corresponds to sect ion 1\ rwmes (lleinemann 1977). 
One specimen (GAL9422) formed a well-supported (100%) monophyletic 
dade with an 1\. S11brutilesceus specimen from North Ameri ... -a. Seven specimens 
{GAL9379, GAL9•120, GtU9573, GAL9603, GAL9605, GAL9633, GAL9619) 
had virtually identica l ITS and I .• SU ~equencc~ and formed a new ~pecies dade, 
1\. aunphe/lemi.( with 100% bootstrap support. 'I his species clade fo rmed a si~ter 
dade to A. semotm in dade 1/U (Gem] et al. 2004) corresponding to ~ubscclion 
Mi11or~ (I k inemann 1977). The third species dade, A. $Ubtmfllrcticus, included 
fi ve collections (GA L94\8, GAL9119, GAL9•125, GAL9572, GAL9604) and also 
received 100% support. Although confidently pla~eJ in Clade 1/A with species 
of subsection An•cusc:!S ( l'ldnemann 1977), tht closest relatives of this species 
could not be specified with statistical support. 

Selected morphological characteristics of the three species of Agariw.~ found 
on Campbdl Island are summarizi.'d in Table 2. Macro- and microscopic 
chara..:teristics of the subantarctk 1\. cf. i-llbrutilemms arc in agreement with 
those trait's specified by Kerrigan (1986) for 1\. snbrutilt!SciWS in California. 
'I he only difference W3S in habit3t: in Californi3, A. $ubrutilesams is found in 
Se•JUOitl and Pseudotsug11 forests, while on Camphcl l lsland A. cf. mbrutilesceu.( 
was found under IJracopf,yllum shrub in the subalpine zone. Agaricu$ 

cmnfJbelfemis, represented b)' GJ\1.9379, GA L9120, and GAL9573, t>howcd 
rel atively lo\., variation in ~pore dimensions \.,.ilhin specimens, similar to 
1\. cf. subrutilcscem. llowever, variation between specimens was sometimes 
great, for example, GJ\19379 had much more d ongatcd basidiosporcs (P<O.OS) 
than the o ther two collections. On the other h<~nd, inlro1s pcdmen \'Uriation was 
substantial in 1\. $11btmtarcticus, alt hough statistically significant differences 
were not detected among collc..:tions. At the species le\'cl, basidiospore length 
\':alue~ of i\. sulm11tarcticm and A. cmnpiJelle11sis were not significant !}' different, 
while the basidio~porc width in A. cmnplu llensis was signifi.::antly lc~s than in 
A. subat~tarcticus (1'<0.05). Bolh nc\.,.Jy described species shared .;; haro~ctcristics 
with species in the section An-'<:IIS<:s, notably the presence of cheilocystidia, 
positive S.;;haeffcr's reaction, ye llow KOII reaction, yell owish change of 
context, and almond-like fragr.m~e. Agaricus subimtarclio:us produces mid-
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sized basidiomes with weJI .dcvcloped fibrillose patches on the pileus, while 
A. c:amJJbeflellsis has small basidiomes with tiny oppressed fibr ils on the pileus. 

Ta xonomy 

Agaricus cf. Sllbrutilesce/ls (Kauffman) llotson & D. E. Stuntz fi&~- 1 . L1 

Pileus to 60 mm diam, broadly .:onvcx· umbonat c; ground color or.mgc lO tan, 
radiating surface fibrils bronze to snuff brown (SF.S·SI'6); partial veil remnants 
on margin; context whitish. unchanging, to 5 mm thick. Lamellae lo Smm 
broad, unequal in length, crowded, edges entire, free, thin; pinki sh day (582). 
Stipe 60 mm long, 9· 15 mm thick at bulbous base; apex smooth; while (SAl), 
surfucc with floccose patches to base; context white, unchanging. stuffed to solid. 
Smell: sweet. Taste: nutty. Part ial veil whi te, forming an inferio r, membranous 
annulus. Chemica.! reactions: pileus cutid c ol ive green wit h 5% KOl I. pileus 
context negative; Schaeffer reaction negative. 1\'licroscopical characteristics: 
Basidiosporcs: 4·6.2 x 3·3.7 tJm, short to mcdium.elliptical, wa ll yel low to 
rcddish·brown(S% KOJJ),smooth, thi ck,entirc,api culate;Q= 1.5 I ±0. I 9. Basidia: 
18.5·23.3 x 7·7.5 !J.Ill, 1·spor!!d. Clamps: lacking lhroughoul. Subhymcnium 
undifrerentiatcd. Pildp!!llis of inh!rW0\'1!1\, inamyloid, cylindrical hypha!! 2.6· 
12.3!J.m in diam. Pilt"uS conkxl ofinlcrwo\•en, inamyloid , cylindrkal hyphae 
2.2· ll~m in d iam. Lamellar I ramo of parallel to interwoven, inamyloid hyphae 
4.1· 22.9 ~min diam. 
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Habitat - On litter. under Dmcophyllwn scoparium in thc subalpine belt. 
CoU(-cl io n l"X",.llli n N : Nf.W Zf.AL:\NU. CA MI'II.I:LL ISLA.-.:u; I•Utst,VI:IU,!'CE IIAIUIOUII, 

TIJCKU COVE (Sp• 33; E169" 10') PDD92092, GAL9.J22, 9 ~U rch 2000, roU. G. A. 

Comments -- Alt hough this taxon has a somewhat unique ITS scqucJlCI!, it 
is: likely .:onspccifi.:: with or very closely related to A . snlmttifttScttJS des.:ribcd 
from North America, lhis is supported by th e phylogeneli.: analyses and the 
shared characteris t ic..~ (green KO II react ion, negative Schaeffer rc-.1ction, small 
spore site, unchanging context. and brown. fibr ill ose pileus: surface etc.). It is 
worth no ting, however, that the ITS sequence~ of the two isolates arc relatively 
d istin ct, suggesting some di vergcnc~ behvcc n populations in North .o\m crica 
and the subanta rcti.;: region. 1:uture invt.'$ tigations involving a substantially 
larger sample size are needed to learn more about the population structure 
of the species. It appears th::at this is the fi rs t report of Srtbrutilescem group 
(Ker rigan 1986) from New Zealand as well as I he Southern Hemisphere. 

Agaricus campbclleusis Gcml, Laur~ n & D. Lc::c Taylor, sp. m)\', 
t.h coSJ\.-.:t: ~ MIIS10665 

Figs.HI, I•I 

Pilt'm 30-SQ rmn, t'Om"r..:!<,.,forlt: wm•e:oJ·I•Iurw~ 'icc:"" <lllltliUII~jibd/lulm:~ ••PP ·~~~~. 
rujobrmu~. irr •na~intfmJZ,II!t/1/i$ 1•di a/hi$ ormum. l.amdln.! libt'mt, confortiU', ltlltle', 
c Jl<<lli<b ~:•i~· ml <V)robnuUU'IIt', tiC"ni<Juc fi•)<(<l<, ;,.,,"'1"., /h, (,l.i/i), tu:k llaili. Stipn ·10-
60 mm /,.,rgus, 8- / I mrn cm.uru. u1Mdr.$,filn-i/lmr.J.Iiott.•i dumtn, 11 1/~matu.< ad pileunl, 
UIIS,II$/t ji$11</(JSU$, $11J>t'rficitHicCII, (tlfQ/1/bol, mo;.,:s,ti$1N/IItt$UII$.. Ammi!<SSII/I('I'IIS., 11/bu$, 

m<'mbrmmuru, simple:.·. Or/ore: mnn,vltrlmo. Spotn<'o•-rrln<', nlifjiWIUfo protluctn<', mono· 

1-d biJ:rtltulflla(, fr.sca.:, (6) 7 8.8 ( 10) x •I ·1.5 ( ~1.8) /""· IJa.sidia bi tt tc:tm.•pori,:tm, 
(20.2-)2l . J-;bl.6x (6.6-) 7.0 /""· Typu.: N ..... • Zrulmrtl, Cmnpbdl 1.: P<T:><'\'nt'nu Hmbum, 

·r.uk.r.- Qw.: (Ss~• 33. /', f: f6g. 9MJ'), hrfm J)r~npf1y//um smparimn, f). /mr~ijl)/iwn, .:1 

I'<X)'Jliclwm YNlitrrm ;, ::QI!fl tiiJ•itlll rl J'llbalpim•. 9 .o\fnr 2000, coil. Gtuy A. Lmr~ll, 
l"'lllfYJI"S Pl)J)92093, i$11/ypus GM.9.J20 ;, /,..,hoJ rin M.ll dcpmitur. 

Ely mology -- 1hc nank' r<'fers IO 1h<' 1ypc kxatity. 

Pileus 30- 50 mm diam, convex to plano-conv~:x, surface dry, tan (5A2 , orungc 
white) wit h appressed, day or musturd brown (505, 5E6) fibrils, margin wi th 
w il remna nts. l amellae 1.5 mm broad, pinkish to palt• grayish brown (5C3, 
50 1, 505) at fi rst, later dark brown (SI:it, 5£5), free , .:rowded, unequal in length, 
thin . Stipe 10-60 mm long. 8- 11 mm thick, whitish with ycllow-brm,•n fib ri ls 
(3A6, 3A7,1A6, 1A7), ba.;;e swollen, tapering tO\.,:oard the pilcu.;;, dry, .:oll tcxt 
hollow, white, turning a marbled }'CIIow, tan or grey. Odor and taste: almond. 
Partial ' 'eil wh ite fonn ing an in ferior, mcmbrancMiike annulus, evanes.::cnt in 
age. Chemical reactions: pileus context and sur face )'CIIowing in 5% KO II; 
Schae frer reaction positive. ~-licroscopical characteristics: Basidiosporcs short 
to medium-d liptical, someti mes elongated, yellow to redd ish-brown, wall 
smooth, thk k, entire, apicu late, one- or two-guttulatc, dark brown at matu rity, 
(6-) 7-8.8 (- 10) x 1-1.5(-1.8) !Jm. mean andstandard deviation are: L 7.6 1± 1.03, 
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t=ig. 5·3. Al,nrkiiS<l•mJ>b..!lmsu. S. GA I/ll3i9. 6. GAI.9·120. 7. GAI.9S73.l:l. 9605. 
Sci11<'har('(tullh 5cm. 

W 4.3'1±0.34: Q= 1.69 ± ().22. Ba~id i a: 2-4 -~porcd, (20.2· ) 21.1 · 2'1.6 x (6.6·) 7.0 
1-'ffi, clavate. Subhymcnium of irregular, swollen. inamyloid cells. Pilcipcllis of 
interwoven. inamyloid. q •lindrical h)•phae. terminal cells cylindrical to slightly 
swollen tipped. Pi leus context of interwoven, inamyloid, cylindrical hyphae. 
Lamellar lnlmu of paralld to interwoven, in amyloid hyphae. 

Characteri stic fixed ITS rONA polymo rpbisms. Characteristk fixed DNA 
polymorphisms were determined based on the sequence alignmenL" used in 
the phylogenetic analyses. Only those characters present in all /\. cmnpbelle11sis 
isolates and not present in 1\. semotus, the most closely related known Agaricus 
species. were included These fixed DNA polymo rphisms arc: indicated wi th 
capitul and italiciud letters (nudcot id1..-s) or italicized numbers (gaps) with the 
alignment position given: tctTf · l· ]tag @ 8! -82; gggTat(-2-)Cgag @ 154, 157-
159; aggTggtcAGcct @ 167, 172- 173; tt'J'gct @ 189; tgtGagg @ 199; gctTtgc @ 
222; tgaC.::.:c@ 242; guTA(- 1· ).:t'I'GcCaga @ 255-256, 260-26 1, 263; gtCGaat 
@ 296-297; cttTgaa @ 306; tctTtac @ 31 5; catGggc@ 321; n( -1- )Tf - i -JcatgCCia 
@ 328, 3311; aatCata( -2- (ata @ 346, 350·35 1; aac:Gcag @ 1100; aaaGgca @ 6 17. 

Habitat -- O n litter, under Dracopl•yllwn .~cop11riwn, fJ longifolimn, and 
l'ol~riclmm 1-"iMitllm in the subalpine and alpine zone~. 

CoUe<:lionsex-.unincd: NEW ZEALAND. C A;I.IPIIELL lsLA!'"D: PEUEVE-.t.>;CE I I AJUIOIJJI , 

TIJC KI.M c;cJVfi (S;1• 33.1: E169" 9.3') 1'/J/)92093 tBokliYJit') , GAUNlO ( lsolyJit') , 9 
M~rC"h 2000, C"oll C. A. Laursen; $0\tll<' loc-<~lion Ct\L9379, 6 March 2000, col.l. C. A. 
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i ..aUr'$Cil . NEW Zl:i\J ,,\ NI>. C AM .. IIIII.L ISI.ANIY. l't:IISK\I~IttNC.:Ii II AIIHUCil, 

11o:.>u (Ss-z~ H.S: £169-8.9') GAL9573, G;\ LSI:SOJ. 1•1 M.m:h :woo. cull. G. i\. b urscn. 
N EW Z JCA J.A ND. C AM .. KtLI lsusn: l'l : lt~J:\.' 1\Itf.NC I: II AIIIIUU I , .\IOI 'S'r H I>!~\\ AN (Sp.• 
)).7: E169" 9.2') Gl\1.9605. GAJ.YISJJ. G:\ L96-19, IS Mun:h 2000. co.J!I. G. A. Laurwn. 
SJl«imt'nsdepositC'din AL.o\ . 

Comments -- Bas'-'d on both molecular and morpholoWcal datu , 1\.f:tlr icus 
CtlmJ,bellemis is placed in section Arw11ses, subscclion Miuor~. It difrers from 
its closest known relative, A. semotusfor \.,.hich the name A. dutcidulus Schu11..e r 
W3$propo:;;ed (Nauta 200 1), in parti cula r by multiple ITS rDNA polymorphism:; 
(sec spedes description) , much larger basidiospore size, the presence of two­
guttulatc basidiosporcs, and the color of th e pileus. Although there arc several 
other described species in th is subsection with no a\·ailable genelk data (e.g. 
A. mmtulus Fr., A. tutosus(F. I I. Molle r) f.. I I. ,'vfollc r, A. purpuri!tlus (F.! I. Molle r) 
F. ! I. Muller, 1\. tu tcom acu ta lus (Ell. M01ler) F. I I. Muller, A. xtmtlw tcpis (F. ! I. 
Muller) HI. Moller), A. m mpbdft< llsis d early difrers from these in morphology 
(i.e. spores size and pileus .;olor). Similarly, the th ree Minores species specified 
by Mitchell & \·Valier (1999) to occur in New Zcal3nd (i.e. A. bmnbusae &•tlr. 
iWstmli.~ Hci ncm., A. semotu~. and A. 1•iridopurpumsceus Heinem) d iffer from 
A. campl1eflen.~i.( in the characters specifi ed above. 

Agaricus suba11tarcticu$ Ge m!. Laun;c.:n & D. ! .4"<: Taylor. sp. nm·. Figs. 9-12, 15 
MYcoBASl: • Mtr.$ 10667 

/'i/('11$ t/Q-JJQ tnlll1 (IJI/I'f:X/IJ, j<JF/(: ( VI/"'l.\'V·JoJIU/11$0 <lll'IJI<II<'S.'<'IIS vd ti(UIO'I<$, t/<'<lif{ll<' 

mdku.<. Di!W t:t l <P<<Imuli fibrillosi crt:mt:i •'CI g r i.<6.>11ftlfllld, dc11ique •·•ifo&mmd, ;, 
IIIMgill<' f m;:.mmliJ ,...,/j ulbi~ Ullllll /1$. Lmtltllil<' lib.:m.-, CIJIIjO'rlll<', 1111110', .. JHilli<ll$ xriA:V· 
rnl nJS<'Obrum•.-.u ,-.:J mmmliobrtmu<'M', <lmi<j l<.: fi•s-tM, ituuqual.s, Jmgilis. o1t:lt: $lc:ti1i. 
Stipe$ 40 90 mm x 8 20 mm, lllbcu. tact11 III II!Kt:•l.<. basi clavolll (15 J5 mm), (lflgt<1ft 

fiituiOJit$, glubl'u>, wrv I'IIN<, mw· lutc.st.'<'ll~ t\m111 lus inf.,·W., 11lbus, ll'k'ntf.ortiiUIC.n•i<o 
rtjler i<J.. OIIM<' mnygMI;,tt). Sponu: nYliM<', j tt.<cnt, ~tU)IIn vd hig••lltolat(lt, (4 ) 7 9 ( 9.5) 

x (•I } •1.5 5.5 I""· &sitlill/CirttSJHJrig<'f/1, 8.8 x 17.6 Jim. '1}111<1: Nt:w ZtYt/my/, Ctunplx/1 1.: 
l'etse>'l!ll:IIU 1/ar/)l')!'r, 'l'r..:~r CoY~:(SsJ• 33. /', Ji /69•9.3J, i11j'ra f),.acopilj/lllrn srofN!riurn 

l'l 1). luns,ifolimn in ::mu.r $11b<rlf'illu, 9 Mtlr 2000, m/1. G11ry A. l .1mr~u t1 H. H. R.ml$/t/1, 
l.ol..Jiyp•• ~ PDD9209·1, iwlyJm• GAL9·1 19 iultnbmio .t1LA <ltposilur. 

Elymulogy - 1he nantt reftr& 10 1ht ~'08fa l•hic ~on, io ,.,.hkh 1ht specits is foond. 

Pileus 40· 130 mm diam, convex to plano-convex, surface yellow white (4A2) 
to cream or chamois (4A3, 4D4, 4C5) at first, later topaz or hon'-'y yellow (5CS, 
50 6, SE?). Disc and lihrillosc squamulc:s cream to grJyish tan at firs t, later 
reddish brown (505, SE6), margin wit h veil rem nants.. Lamellae 1- 15 mm 
broad, pinkish to orange brown and pale grayish brown (582, SC3, 501) at first, 
later dark brown (S t-:4, SF.S, 5 ~6), free, .:rowded, unequal in length , brittle. Stipe 
10-90 mm long, 8-20 mm thick, wh ite or dull yellow, base bulbous (25-35 rnm 
thick), smooth , context hollow, \Yhitc, turning yellow. Odor and taste: almond. 
Partial \'Cil white fo rming an inferior, membran e-like, annulus, evanescent in 



age. Chemical reaction s: pileus .:ontext and :>urfa.cc yellowi ng in 5% KO II ; 
S.:haeffcr react ion positive. Microscopical characteristics: Basidiospores short 
to medium-elliptical. yellow to reddish-brown ; wall smooth, thick, entire, 
apiculate, dwcolatc brown to purplt: brown in Jeposit, o m.•- or two-guuulatc, 
exhibit great variation in size within specimen, (4-) 7-9 (-9.5) x (4-)4.5-5.5 
!Jffi, mean and stanJ ard deviation are: 7.89±1.11 x 4.83±0.38; Q= 1.69 ± 0.15. 
Basidia: mostly 4-sporl.'d, 8.8 x 17.6 fl.lll, clavate. Subhymenium of irregular, 
swollen, inamyloid cells. JliJcipcllis of interwoven, inamyloid, .:yl indrical 
hyphae, terminal \.":ell :; C)'lindrical to slightly swoJien tipped !,ileus context 
of in tenvoven, inamyloid , cylindrical hyphae. Lamellar trama of parallel to 
interwoven, in amyloid hyphae. 

Characte ristic fixed ITS rONA polymorphisms. Characteristic fixed DNA 
polymorphisms were determined based on the sequence alignment:> used in 
the phylogenetic analyses. On ly those characters presen t in all A. subtmtarcticu$ 
isolates and not present in any ot her species in Clade IIA scn:>u Gem] ct al. 
(2004) \Vere included These fi xed DNA pol)•morphisms are indicated wi th 
capital and italicized letters (nudeotides) or italicized numbers (gaps) with 
the alignment position ~ivc=n: tagGgag@ 159; aagCggt (a) 167; cat Acta @ 171; 
ctgCcct @ 228; ...: t;::Gc.:a ~)261; tgtTatt €!) 275; ta..::C\.":1@ 289. 

Habitat-- On litter. under Dmr::ophyllum gopMium and D. lougifoliwn in the 
subalpine zone of subantarctic islands. 
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Fig. 13· 15. 1 ~. Basidiosporcs {a), OOsidium (b), and cross section of matu re Nsidiocarp (c) 
of A.£11ricll$ d . Jltbnttii<'.<U•I.< {( IAL9-122). 1•1. Ha~iJ ia (a), basiJ iosporl!.~ (b), anJ crm~ ~lion 

(c) o f mature basidiocarp of l \garitm tumpb..Ikuri~ (Gi\ l 9·120). 15. Baskl iospores of t \sllrieJ•J 

,c,.bautarc:tk.ll.< (GA 1.94 19). Scale ~r l"iJUal.s 10 flOl. 

Coii("Ctions eX'dmhk.-d: NI::W Zt:AI.AND. C AMI'tli:LL lsLA:w: l"t: RSI:\' Utsca: 

11 .\lti'IOl:l , TUCf:U CO\fli (Ss 1• 3~. 1 : E169" '.1.3') PDD9209·1 ( llo iOlY[>f:) , GM.!N/ 9 
(lsotype). 9 March 2000, coU. G. A. luurlotn anJ H. H. Burdsal l: same IOC'.IIion and J ate 
Gt\1.91/S, coli. G. 1\. Laursen. NI::W ZE.\l,\ NO. C,u wu u. lsu:.""n: l'l:ltSE \' t iU:SC£ 

IIAitltOUt {Sp• 33.2: l: t69* 10. 1' ) (;;\1.9115. 10 March 2000,coll. ( ;, A. l..aursi'n . NEW 
7..EI\I.AN0. C M il'III:LL ISLASO: l'I:Rst\' EIJ:SC£ U.\ RBOUJ., ~tOIJST UOS t Y (SSl* 33.5: 

1:169"3.9') G.U.9571. 14 March 2000.ooll . G. A. l..a u rsen . NI:W 7.1~ AI.i\ND. C AMP "hLL 

hi~ S I>: I'I, II.Si>\' l:llt;SCI: lli< II IIOUM, M(.)I.IN'I' H IPI AI' ( S $1 • 33.7: f-169'•9.2') (;AI,96{)-/ , 15 
Murch 2000.roll. G. ,\ ,l .aursen.~"""'nJ <Iep<Mill'll in Al.t\ . 

Comments -- Based on molecular and morphological data, /\. subtmltm~tkus is 

placed in section A rwuses. subsection 1\rw uses. 1hc cream then honey-brown 
colored pileus, the relatively large fibrillose squmnules, and the characteristic 
inferio r position of the annulus arc unique among known species in the 
~cction An ,.euse.t, Alt hough spcci~ wi th brown scales arc found in the section 
(e.g. A. twgm tuJ, A . sulmifi.(CeiiS Pc.:k), the squamuks arc much larger in 
A. sulmutarcticus and sometimes Jess pronounced, partkularl)• in older 
specimens. Also these spedes arc very different phylogcncticall y as well. 
Superficially si milar pi lei com be obser"cd in t\ . mmagnesii Wasser; howc\'C r, 
th is latter species is obYiously difrerent in many other aspects (ITS sequence, 
negati\'e Schacfrcr reaction, phenolic odo r, etc.). 'There an· three species in 
subse.:tion Am mse$ sensu t11litchell & Walter (1999) in New Zealand (i.e. 
A. Mllctll sis, mtJtiiStlls, and A. hmipes (EH. Moller & Jul. Scharr.) Hlav6Cck) and 
they d early differ from A. cmnpbelfell:> i.( in both molecular and morphological 
characters.. 
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Re-examinations of Botryosphaeriaceae (Dothideomycetes) 
from China on deposit in HMAS 

WHN - YING I. I '·' & WHN- Y ING Z t iUi\NG'' 

•zlmaug wy@.<lm.im.ac..c, 
'K.-y Labor.ttory ofSyst.·matir My<ology tmd LkiHm<lfogy 

lm:tifut,~of!\lic.robiology. Clt i•l•'$e Aa ulcmy ofSc.iellU'S.Ileijiltg J{J0/01 , Cltiru; 

:crmluate University ofCitill~e Arademy ofSc.itm:e.t 
B.:ijiug /OlXJ./9, Chi11a 

,\hMraci - Spocimcm of !he Borryoy>luuriaut/C from China on dc[~<"i l in !he 
M)'oolojtical l lerl»rium, lnslituceof Microbiology. Chinese Ac,demyofScienw were 
re-examined. l:iftetn sp«ies " 'ere identified including an an.amor phic fungus. Six tau 
ot Gt•igunrdia arc t~atcd a~ new .species. ' lhree species ue I'('Conkd for the lirst tim<: 
fwm Chin<~. 

K~)· wunb-l:o~xonomy, 1/0llWIKbtun.-. \'<ilir.l publk-<ililm 

Introduction 

Member!' of the /Jorryo.~pltaeriacetze arc common throughout lhc world and 
oc.cur mo!'t ly on dead or declin ing plant!'. l\lany of them arc known 3!' plant 
pathogens. Early record<> of Rotryosplweria Ccs. & De Not. and related fungi 
from China were reported by Teng ( 1934) and Sawada ( 1943a, b, <: , 1944). 
Later d isco"..:ries of the group up to the 1980's w..:re sununariud by Sawada 
(1959), T..:ng (1963, 1996), Huang (197i) and Tai ( 19i9). Recent studies were 
carried out by Eri ksson & Yuc (1988) anti Hyde ( 1995). Collections including 
the authentic material studied b)' the early my.:ologists were mostly 0 1l deposit 
in the t-.·lycologi.:al Herbari um, Inst itute of Mi.:robio logy, Ch inese A.:adcmy of 
Sdcnces (Il MAS). In connc.:tion with our current studic." on the dothidcalcan 
fungi from China, specimens of the !Jotryns:pl~neriacetle on deposit in I lMAS 
were re-examined Fiflccn species belonging to !Jotryo.~plweria, Fmicoccum, 
Dothidotthia and Guig11ardia were recognized r-ollowing Ki rk ct al. (20tH), 
we acc~pt Guiguardia as a member of the Dotryosplweriact'ttt' e\'cn though 

· Author for correspondence. 



210 ... Li &Zhuanp; 

some authors ha,•e different opinions on its taxonomic placement. Se\•eral of 
Sawada's names were not V<J!idly published <Jccording, to the lnternat ional Code 
of Botanical Nomenclature (G reuter ct al. 2000} and validations of these names 
an: provided. 'three spcdcs arc new records for China. 

Material and methods 

Th irty-eight collc.::t ions pre,·iously treated as members of the notryosplweritlce(H;: 
on deposit in II;\•IAS were re-examined Among them, two spc.::imcns filed 
under Botryosplweria ribis were based on mis-idenliftcat ions and arc no t 
botryosphaeriaceous. Spcd mens labeled as Dothidol thia aspem ( HiiiiAS 90270}, 
Guiguarditl carit:r1e Sa\\~.Jda (I-lMAS 11693), Guiguttrdia ceplmltmtlme Sawada 
( I-lMAS 05306, 11691), G"~guardiacojfemm (E Noack) Sawada (J-IMAS 11696}, 
G11iguardia ltiiJiJci-saiJdarijfae Sawada (I-lMAS 05301, 11 691), G11iguardia 
pru11i-penicae Saw:1da ( I [i\'IAS 11697) and Moutagnd/iull .;al•m•i Sawada 
(I !:viAS 11733) proved to b1.· too scanty to study. Anamurph s a;,:sociatcd with 
telcomorphs on substrati.'S were also observed Squash mounts and sections 
we re examined. Methods used follov.• Barr ( 1987). New records fo r China arc 
marked with an a:;terisk (•). 

Taxonomy 

Botryosplmcria cwmingl•amiacT.Z. Huang, Acta Microhiol. Si n. 17(1): 30•1, 1977. 

Spc.:imcnll c.x:aminOO: CIII NA. Fuji ~n: Nanpin~t- on tmmdat!lo of CmmiiiJ:./Uimia 
fmtCroilll" (lamb.) Hook .. b.V. 1976, T.Z. Huang 765062-3, Ji M,\5 37 t!KI (holoi}'JlC): 
'tlmgan. on t>r~nchcs of Cmmingl~~tmia ltmuolata. 7. \~ 1975. T.l". llu.mg & D.Y. Chen 

5750 17, HMASJ7 19 1. 

Notes: 1 his species is easily recogniz.:d by the t'llipsoid ascosport.'S <Jnd O::<Jtenulate 
ascomata. Huang ( 1977) pro\·ided detailed description and illustrations of the 
fungus. Re-examinat ions of the holo type and HAMS 3719 1 revea l that th e asc i 
and as.:ospores arc somewhat shorter and narrower than those reported b}' the 
ori ginal autho r (a-.ci 72-129 x 17.5-27.5 .. m vs. 93- 1 SOx 23-28 .. m, ascospores 
15.5-24.5 X 8.9- 12.2 .... n VS . 22-26 X 12- 15 .. .n). 

Bolryosplwcria dotl1idca (Moug. ex Fr.) C-C!IO. & De Not., Co mmenL Soc. Crittog. 
Ita !. 1: 212 , 1863. 

• S,>l11k'Tia tlotiJitiM Moog. I.'X Fr .. S~l. Mycul. 2: -123, 1823. 

- Rotrymp!Uicria berarJ:criarl/1 De NOI~ Skr. llal. 82. 186<4. 

Spc.:imen~ exuminc..:l: C l !I NA . Hcijinjt:OO IWijtSOfColimu(l)~riaScop .. 12.VII l.1 964. 
Y.N. Yu & G.Z. liang 1318, IiMAS 3.J007: ibid., Y_"'. Yu & C .Z. Jiang 1817, Ii MAS 
34075: nn dc~1d I wig~ . \9. \V. I9SO. G.i'~ linng, ti M.\S 11 998 (filed ur~tlcr llt>lrynspluu:da 
fitUgirumt). Sha:~nxi: Xi'an, ()II bark Q( dud lrcc. 2S.IX . 1 96~, Q.M. Mu. & \ '.C. Z.,ng 
3369, JIMAS 33600; 'llti00i5h.ln. 18.1 V. I963, Q.M. Mil & Y.C. Zung 2022, 11MAS3J564. 
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Shandong: Qingdao. bark of Chit.muntlnu r.-tmm lindl. 1965, Q.V. Zhang. HMI\S 
JSSOl. l.iowninj(: lltining. <Ill bark ut l'rwm~ tmncllill<"o L. 30. VII.19SS. S.J. I ];,n. ll lo.ii\S 
19 101 (ftlcd unOcr &Jiryowl~t~<ria ribi$). 

Notes: Th is is the most '"ammon IJotryosplweriii species in China. Slippers et al. 
(2004 ) provided a detailed description of lhc fungu!'. The conidiomata arc often 
on the same stroma with the ascomata, <tggregat~·d and confluent except for 
those of HMAS 35803. IiMAS 11998 difrers slightly from the typkalmukrial 
in thl.' narrO\wr ascosporcs (5.5- 7.8 ~m vs. 6- 10 !Jill in width) with fewer 
guttules und Jess· inte.rconnected pseudo theda (Slippers et a!. 2001). We lreat 
I he above distinctions as in fraspcdfic variati ons. 'I he anamorphic H. dotlu'd~a 
is F~tsicoccwn a~wli (Slippers et al. 2001). 

Following the taxonomic treatme nt b)' Arx & MU.IIa (1951) and based on 
i11 fo nnation provided in Sylloge Fungorum Sinicorum (Tai 1979) , the Chinese 
r~cord of Botryospltaeriafuligiu()Sa (Ellis) Ellis & Everh. was listed as 8. (/llen:uum 
(Schwein.) Sacc. by Eriksson & Yue (1988). Our examination of HMAS 11998 
reveals that it docs not fit the de!K ription of H. qmm:uum h)' Shoemaker ( \961) 
in having a different ascospore shape (1 9- 29 x S.S- 7.8 tJm vs. (28-)30-33(- 35) 
x ( 12-) 11- 15(-16) 1-1m I but docs lit the d~cript ion of U. dollu'dea. 

"'Botryosplracria cr. parva Pennr.:ook & Samuels, Mycotaxon 21: 155, 1985. 
Sptoo:irnen ex:arnin~ ; CHI NA . lkijing: o n twig) of RubiuiilpktufiJamritl 1 .. , 19.1 \'. 1950, 
G.Z. Ji;~ng. IIM1\S 11 997 (filed under !Jmryfflplu~in abmp1tl). 

Notes: Th e fungus is cbaructcrizcd by ascomatu immersed to erumpent, solitary 
IQ bo tryQse, individual loculi:S 134-203 ~m in diam.; asci clavutc, stipitatc, 
68- 103 x 13.5- 17.5 !Jm; and as..:osporeselli psoid to broadly fusoid, 17.8- 26 x 
6.3- 8.8(- 11.3) f.lnl (length/width ratio o f 2.3), hyaline, uni..:ellular, rurcly 1- o r 
2-septate, thin-wa lled, smooth, guuulatc. It s morphological feat ures indicate 
that it is close to IJ. parm commonly found in the southern hemisphere in 
ascospore shape but with slightly larger Jh.,. mtio (2.3 vs. 2.2) ( l'cnnycook & 
Samuels 1985). We tentative!)' treat it as n. cf. Jmrva. This is a new record fo r 
Chin a. 

BotryosfJiraeria rlrotli11a (Be.rk. & M.A. Curtis) Arx, Gen. Fungi Spoml. Cult : 143, 
19i0. 

Speci men cxaminOO: CIII NA. Shaanxi: ' lll iNish:m , on h•ib"' of Putmrin Sf'-. 6.X. I963, 
Q.M. Ma & Y.C. Ztlng 3118, HMAS 33601 (filnl wklcr &lryo!J>Imcrill tlothil!ctl). 

Notes: The funsu.~ has much lurg,er and thick-walled ascosporcs (26.8-36.5 
X 8.3-12.4 J.lnl \'S. 19-24 X 6- 10 ~m) than those of notryo.~pluJeria d01l1idea 
and t hi..:k- wall~d as.;:omata whi..:h indicah.os tha t B. rl10diua is the i;Qrr~.;:t name 
(Sivan~:San 1984). The speo: i~s was pr~violl!'ly reported frQm Taiwan Pro\•ince 
and Hong Kong (Wang ct al. 1999, lu et al. 2000). 



212 ... Li&Zhuanp; 

Bolryo$p/mcrill ribi$ Grossc:nb. & Duggar, Tech. Bull. N.Y. Agric. Exp. Sta. 18: 183, 
19 11. 

SJII.'Cim('n exami ned: CI II I\A Ji~na;,su: P.1ohua.~han, on dt>a(l h~i1;s. 27.1V. I930. 11.1\. 
Shcn. HMASOS902 (fill'<i undt'r Rolr~lm.-riu beJ<'II}:<'rimra}. 

Notes: fln tryosp/l(lerin ri l, is seems widespread in China and was recorded from 
ten provinc~ (Tai 1979). But specimens filed under this name on deposit in 
Il MAS arc either based on mis-identifi cations or anamorphic. 

Botryosplmeria bermgerhmn and 8. ribis were both trt'a ted as synonyms of 
B. dathidl!!a by Arx & 1\•IU\lcr (1951). Erik&-.on & Yuc ( 1988) accepted thei r 
taxonomic treatment and listed II. dothidl!!n as the corre.::l name for IJ. ribis. 
~allowing the treatm ent by Slippers ct al. (2001), we recogn ize two separate 
species. The a."cospores of IH\-·IAS 08902 arc fu.,.oid to ellipsoid, often with 
rounded ends and 15-24.5 x 6-8.9 )Jm. The morphology of the fungus fits 
beller that of B. ribis (Slippers d al. 2004). 

•fusicocwm acswli Corda, in Sturm, Deutsch!. Fl., Abth. 3, 2: Il l , 1829. 

SJ•«imcns u ·.amincd: CH tN,\ . HdlonrJiang: H~~trbin , on bark or <ka..i tr« , IV. 19M. 
C.ll Xiang 22. I lMAS 340<12 (11k•d under lWr)"l..<pluurill dotM4kll). l.i~oning: 

Xinu hcng, on twigs of Mtil"~ {mmif1• Mill., IO.VIt .I9SS, B.N. Jiang & S.J. Hatl, HMAS 
10372 (fikd uno.kr &IJyrHplmrritl riMs); Xiongyu<', Mui11J pmnilr1, VIJ.J93S, R.F. Chen, 
I lMAS 19100 (li lcll urldcr 1!. r ll1i5). 

Notes: Ascomata and asd arc not found but an anamorphic fungus. 'fhc 
diagnostic features arc as follows: Conidiomata mostl)' soli tary, occasionally 
aggregaLedand confl uent in a single stroma, black extema\l y, conidiomatal walls 
oftextur.l angularis , composed of !hick-walled uuter cells, becoming paler and 
th in-wallt>d towards the inner; conidia fusiform to narrowly fusifonn , struigh t, 
subobtuse at apex,lruncatcandbearinga minutemot rginal fril l at base, 16.7- 27.8 

x 1- 5.6 !Jill (length/width ratio of 1.3- 5), hyaline, unicellu lar, thin-wu lled, 
smooth. lhe above featu res indkatc ils correct ide ntification as l;iL.'~;icacwm 

ai!!Scu/i, anamorph of IJ. d()thidtw. 

"Dotlfidot tllia aspcra (l~ lli s & f:,·c rh.) M.F. Barr, M)·cotaxon 3•1: 519. t989. 

SpKimcn~ c.umincd: CI II :-.IA. Xinjiang: Urumqi, on t wi~~ 11f ~hruhs, 9.\'11.1991, Z.Q. 
Yl'an 910339, HMAS9o271; Vrumqi , on t;,·i~ of Ltmim<~ 5p., IO.V. I991, Z.Q. Yuau 
910212. IIMAS902.73. 

Notes: 'I his is the correct nam~ for the type speci~s of Dothidouhia HOlm., 
D. sympl10ricarpi (lkhm) HOhn. ·1 he two Chinese collections on deposit in 
H;\ IAS and correctly identi fi ed by the collector arc identical in morphology 
and fit th e dcscri plion of t he fungus by Barr ( 1989). 'I his fungus is a new record 
for China. 
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Guig11ardia calami (Syd.) 1\r"x & f_ Mflll .. Rcitr. Kryptil . Schwciz II ( I): 55, 1954. 
• Gu(-;:trardiu ar«tll' Sacc., ~otat: M~'C1Ji. 23: 63. 19 17. 

Sp«illlt:ll o:xauriu~-d: CHINA. 'Jl.liwau: Tail>ti , Jia1.1xi, 1.111 ka\~~ of .-\reo• CUic-t:lm L , 
2S.VII.I944. 9307. 1IMASOS307 (fil ed ur~r Guigmudia ar«tk') . 

Notes: Guignardiil .uecae wa.-. reported by Sawada (1913b) from Taiwan and !he 
correct name for the rungus is G. C(dmni (Arx & MUller 1951, Sivancsan 1981). 
It was also found in I long Kong {l lydc 1995). 

Guignurtlia cmm:lliuc (Cooke) E. J. Butkr. in J'ctch, Diseases Tea Bush: 192. 19H. 

Spt..:imcn t:xamim . .,J: CHINA. Zho:jiang: Hang:thou. 011 J...a\'n of '1/ro• Jtntf/11$ L., 
20.\1. 1954, Zhcjianjl,\gricullural Coi~. I J M,\S 17193. 

Notes: 'I his is a common Guig/Umlia species in C hina ('l(ng 1963, Tai 1979). 

CuigJJardiafici Saw3da, w.r. Li & W.\'. Zhuang,.sp. nov. Figs. 1-4 
~h<:olbst: • MlJ 510673. 
[Mmrt••s.•,../li""fir~ Sa~o'iida, J. Taihoku Soc. Agrie. 7(2): 125, 1943 (' 1942').1CBK Arl.~. l . 

notl'alidl>' published. l 

Pscouloll..:v:ii~ fnliimlis, wh;:lnbnsis. tiJtinltltis, I 17 17.J I'"' 1fimn. 75 128/•111 rJ/ti.<;; fiKiJ 
bilimimtiJ, 8 spvris. 3S SS x 7 11.8 Jmr; II$CO)poris omicdhrltrribus. tllip>Oidcis wl 
f••.t.)ilkis.6 /J xJ 5J trm. 

Leaf spots up to 2-8 mm diam. , ro unded, outer region yellow-brown, inner 
region necrotic and pea green. J>scudotheda forming under sph.:rical, raised, 
darkened dots in the leaf spots, solitary; in vertica l section 11 7- 174 f.un diam., 
7S- 128f.lm high, subglobosc, immersed, with a central ostiole, IS !Jnl. Peridium 
thin , composed of a few layers o f brown pseudoparcnchymatous angular cells 
1.7- 12A J.llll diam. Asci 38- 55 x 7- 13.8 !J ill, 8-spored, hroadly cylindrical 
or clavate, with a short stalk. hitu nicatc, bro adly rounded above. A~cosporcs 

ellipsoid 10 fusoid, 6- 13 x 3-5.3 Jlm, l-3-~criatc, hyaline, unicellular, smoot h­
walled, granulate or gullulatc. A.namorph unknown. 

llolotrpc: CIII NA. Taiw;r.11: Taibt:i , Zhishanyom, on le;r.1~ of /-'iCII.< tltnYJ$11 lltrnt:. 
3.1 V. I91•1, Y.l=ujikuro, IIMAS 11656. 1'aratype: ibid.. I·IMASOS3S I. 

Notes: When Moutaguelliua fici was lirst dcs.::rihed. Sawada did no! pro\'idc a 
Latin diagnosis for the fungus. A.::.::ording to the ln lernational Code of Botanic 
Nomcndat ure(ICI3N) (Crcuterct al. 2000), this name was not validly published 
Both co lll.'c lions on deposit in IIM ,\S are iden tical in morphology and match 
well !he description of the fungus by Sawada (1943a).1lll.' morphology of the 
fungus indicates that it should be a member of Guignardh1 (Sivanesan 1984). 
In agreement with the lre3tment by Arx & i\•liiller ( 1951), Moutaguellitm HOlm. 
should be a synonym ofCu~~m1rdia Vi3la & U3vaz. A new ~pedes ofGuiguardia 
is proposed here. 
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Morpho!Qgic<~lly. G. diosLorem~ i\.K. Pantle on Diosw rea is similar tQ G.jid 
in size or asd and Qr ascosporcs but produces much larger lear spots (10 mm 
vs. 2-8 mm diam.) with slightly clc\'ated rim and mu.::h smaller p:oocudotheda 
(60-130 !Jm vs. 11 7- 174 !Jm diam.) (Aa 1973). 

Cuigllardia.fici·scpticac Saw·,ula. \ 'I.Y. 1.i & WY. Zhuang. s p. mn·. !=i._ ..... 5 6 
1-hcoB,\.~t: , MB S to67o1. 
((;uigmudiafid ~ptiwc Sa~-o·o~da. j . 'liliht}lm Soc. t\ gric. 7(2): 123. 19-13 ('1942') . ICJ!X 

i\r l. 36. 1, not \'alidly publi~hl-d .] 

P~<udnlluxii$ fblii<llii$.. gfobo!iJ. o.<Jilliati$. 61) 112 /""' diam. 61) 135 llm alti$> a.•d! 

bitmlitatl$, 8-spons. 50-40 x 5.5- 1 IJlm; a~~:aspuris JmiullulatibtJS, oblvugiS wl longmn 
dlip!oidd$. 11 15.7x3.9 5.3tJm. 

Lear spOL"' up to 1.5-6.0 mm diam., rQunded, outer region purple-brown, inner 
region grayish -wh ite. Pseudothccia rorming under subsphcrical, raised, solitary, 
as darkened dots in the lear spots; in ve rtical section 60- 112 1-1m diam., 60-135 
1-1m high, globol'Oe with a .::c ntral ostiole, 13- 14 !Jm. Asci 50-60 x 5.5- 11 !Jm, 
8-spored, broadly rusoid, with a short stalk, bitunicate, broad!)• rounded above. 
As.::osporcs oblong to long ell ipsoid, rounded at bolh ends, 11 - 15.7 x 3.9- 5.3 
fJm, 2-3-scriatc:, h)•alint', unicdlular, smoolh-walled, granuJatc or guHulatc. 
Anamorph unknown. 

llulut)'JM.': C l tiNA. Taiw.m: ' lilibei, fiao:ci, 1111 lea\"-~ of 1-'itttl .~f'tim l!un11. ( , 6. Vll.l 909, 

Y. Fujikuro. H~i.o\S 11689. P.o~ral)'~ Taizhong, o n lca\'C$0{ Ficu$ ~J>lira, 28.VItl.l915, 
930S. IIMAS05305. 

Notes: Sawada railed lo provi de a Latin diagno!'is ror the fungus. According to 
the ICBN (Greuter cJ a\. 2000), this name was not validly published. We validate 
the name by pro\•iding a Latin diagnosis. Morphologically, Guiguardia 11iess/ii 
(Kunze ex Rchm) Lindau un PoJmlus rrom Europe is si milar to Guiguardit~ Jlci­
$t!pricflt! in size- of ascospores {9- 15 x 3.5- 5 f-llll vs. 11 - 15.7 x 3.9- 5.3 IJill) but 
produces wider asd (40-60 x 10- 12 •.un vs. 50-60 x 5.5-11 !Jrn) ;md much 
larscr pseuJothecia ( 1 50-200~m vs. 60-1 12 1-1m diam.) (Arx & MUller 1951). 
AmongspedcsorGuigll(!rdh• on Ficu:• , G.fici-.'tt}Jiit'art i!' similar to G. fid in si'l.c 
of leaf spots hut differs in havi ng longer a..;cosporcs (1 1- 15.7 1-1m vs. 6-13 j.lffi) 
and smalle r pseudotheda (60- 11 2 IJffi vs. I 17- 174 1-1m diam). 

Figs. 1- 8. GJlisuordiJl SPt'· 1- 4. GtJigntmliafici: I. A~onmla on natural suM1r.u~. bar I mtn: 2.. 
St ructure of:~KO!na in ~t.'Ction: 3. Struclure of .ISCOnlltta in Sl'Ction: 4. AKi with :IS.."().';ji()I'CS. 1, 1 
from HMAS 11656; 2, J from HMASOSJS I. 5-6. G .. igutmfiu fl(i·~J•timrt: 5. Structuce of ascotnata 
in ~tion (IlM AS 11689): 6. Asci with a~~pore$ ( IlMAS OS305). i-8. Guigmmlia liuduM 
(UMAS 11690): 7. Structur~of aKOmata ln Jection; 8. AKi with a.scosj.Orn. 
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Guig11ardia limlcmc Sawada, W.Y. Li & W.Y.:t.huang. sp. nO\'. 
1-hcoBA..,..,. 1t MB S 10680. 

f igs. 7-8 

[GIIip,mrrdi!t limfmlcSawaJa, Rep. W·t. Re). lnst.I:Urmo:)>a 1$6: 10, 19•13. 1CB:.I Art. 36.1 , 
not \'aliJI)' publ islt1.'1.il 

PM-mlolls«:iis Joliicolis., ,;lulNJis. initolfll iJ, 71- 99 t•m tliam, 70-!U J•m lllli~; ,. i) 
biltmimtit, 8 sporis, 50 60 x 6 12 11m; auu<pori1 uuiullt~laribus, obloll)!iJ ...._4 lnnp,mn 

dlipnJirlciJ, JO- l<J xJ.J-'11'"'· 

Leaf spots up to 1.5-6 mm Ji am .. rounded, outer region dark-brown, inner 
region grayish-yellow-brown. Pseudothccia forming under spherical, raised , 
darkenl:d dots in the leaf spo ts, solitary; in vertical sl:clion 7 1- 99 ~m diam., 
70-94 ..,_m high, globose with a centra l ost iolc. Pcrid.ium thin, composed of a 
few layers of brown pseudoparcn<:h)•matous angular cells 11- 13 !J.Ill diam. Asc i 
50- 60 x 6- 12 !J.lll , 8-spored, broadly cylindrica l to dav:lte, wilh a shorl stalk, 
bilunicale, broad!)' rounded above. ASJ.:ospores 10- 1-t x 3.3- 4 !J.m, oblong 10 

long ell ipsoid, rounded at bol h end.;, 2-3-seriale, h}•aline, unicellular, smoot h­
walled, gr-. .mulatc or guttulatc. Anamorph unknow n. 

llolotypc: CIIINA. 'llliwan; Xinzhu, on lc~\'csof l.imlt:m J.,.>Iaru:a \'<Jr. fo:a,.·a~mii lla~·at<l, 
16.XII.1919, E. Kurosa.wa. HMAS 11690. 

Notes: Sawada failed to provide a lat in diagnosis for the fungus. Ac~ording 
lo the ICBN (Greuter et al. 2000), this name was not v:llidly published. We 
v.:tlidate the name b)' providing 3 Lati n diagnosis. Morphologicall}'• Guigu ardia 
j~Uuiculara (l\·lon t.) Arx & E.. Mi.ill. on Umbelliferae is si milar to Guiguardia 
liuderae in si7.c of a..;.:ospores (10- 16 x 3-5 fJIU vs. 10-H x 3.3-4 ~m) but 
produces much shorter asci (40- 50 x 8- 12 !J. IU vs. 50-60 x 6- 12 !J.!U) and much 
largcrpscudothccia (100- 160 fJni vs. 71-99 !Jm diam.) (J\ rx & MUller 1954). 

Guigmmlitr tmmilroticolrt Sawada, W.Y. Li & \V. Y. Zhuang. sp. nO\'. 
~h'c:oiiAst.: • MB S 10678. 

~igs. 9- 11 

(Guismmlit~ m111rilrolkulu S;.aw;,Ja,Sp~-c. J'ubl CCJU. Ap,ri\:., Nat. ' Jliiw~n Unh•. & 59, 1959. 
ICB~ Art. 36. 1. 00( \'alidly publhhcd.J 

PM"tulotlttciis Joliirolis, fr.hglob.JfiJ ··d sulxkplmmtis. ostiolntis. 75-216 !"" diam, 62-76 

I"" ultiF. as.ds bitu11icati.•. 8 spoTi.<. 5() 73 X S 17S Jtm: w<~is rmiuflufarilm.<, 
jrtwi1ki$ vd hmgwrr tllipwitl.-i)o 13.8-20 K 'l-6.6fmt. 

Leaf spots gr.!yish-whi tc, separated from I he living tissue by a light brown and 
more o r less rc1 ised border, studded wi th minute black perithcda in crowd o r 
sparsdy undl.'r l!pidl.' rmis. Pseudolhccia u~rk black, solil~ry or gregarious, in 

Fig& 9-16. Cuignuuliu sri'· 9- 11. Grtigmmlitt manilwlicula (HMAS 11695); 9, Struclure of 
~.o;comala in ~oc t iun; 10. Structure t1f ;rn ar.o'm~ in ~oc l kon; II. A~i with ascw;f'<~. 12- 14. 
Grtigmmliu poly,.•Qiri·cllilltll..i> (HMI\S II~): 12, 1). Stnr.:tuR' of a.scon1.1 in S«lion: 1•1. Asci wi th 
a.sc~pores. 15- l ti. Guignal'lliu.•miltu;imla(JJ;o.i.\S 11 692): 1S.Structuretia.scoma inltcliOn; 16. 
A.~<Ciwithascmpore. 
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vt'rlica l sect ion 75-2 16 !Jnl diam. , 62-76 1-1m high, subglobost' to somt'what 
flath.med, wi th an ostiole 23-26 IJill across. Asci 50-73 x 8- 17.5 !J.nl, 
8-spore in 2 rows, \..')' l ind ri.:;;~ l, bitunicate, round o:~t the apex, with .:~ short-stalk, 
paraphyses lacking. As..:osporcs 13.8- 20 x /j - 6.6 IJffi, fu soid, oblong-ellipsoid, 
ends rounded, hyalin e, unkellular, straight or curved, fi lled wit h granuh.-s. 
Anamorph unknown . 

lloiOI)'J!'L"= Cl II~ •\ . '13i\Oo•;m: Tuibei, on koai'Cll of Mnuihnl uti/Wima Po hl, 8.1.1909. Y. 
t=ujikuro, HM AS I 169S. 

Notes: Sawada failed to provide a L.ati n diagnosi:o; fo r the fungus. Ac.:ording 
to the ICBN (G reutcr ct al. 2000), this name was not validly published. We 
validate the name by providi ng a Latin diagnosis. Among species of Guiguardia 
on Mmtiltol, the prcstnl fung us is sim ilar to Guigmmlia tmmilwti Sacc. in 
asci but diffl.!rs obviously in longer and multiguttulat l.! instead of 1-2-guttlatc 
ascospores (1 3.8- 20 x 4- 6.6 IJill vs. 12- 11 x 1- 6 IJffi) (Sawad a 1959) . 

Guignardia polygoJii-cllitlcusis Sawada, l\~Y. l.i & W.Y. 7Jmang, sp. nov. Figs. 1::!-1 '1 
~h·coS"s" 11 Mil s 10676. 
l(iuig"ur.li.IJJOi»,'tJIIi d,i,r<mi15:oiV".Ida. J, 'IU ihoku Soc. Ap.r ic. 7 (2): 12-1, 19-13 (' 19<12'):as 

'l•vln;u••i-t'lti•lt'"~: JCB:-1' Aft. 36. 1, not valiJI)• J•ublishtd.] 

P~mlull1«ii~ fo/,kol•~. >ljl,;lobu:sis, CJ>tioluli), 6$- SI(j ftm tUum, •16-63 fun 11/lii; (.ISCis 
IJiltmi(nt{!, 8·$pMiS. 3$ 47 I( 8 14 Jmt; rr.ttt'1$(">d$ ~miallt~lari&.t$, fij$i>ltid$, 12 18 X 

3.5-Sflm. 

Leaf spots up 10 1- 3 mm diam., rounded, outer region purplc· brown, inner 
region necrotic and grayish-white to yeJIO\v-brown. Pseudothccia forming 
under spherical, raised, dark-brown do ts in the leaf spots, solitary, in vertical 
section 65-96 1-1m diam., 46-63 1-1m high, semi-immersed, subglohose \\•it h a 
cen tral osti oll', 13- l8j.im diam. Asci 35-47 x 8- 14 IJill, 8-spored, davatc, with 
a short stalk, bitunicatc, rounded ill bot h ends, pamphyses lacking. J\scosporcs 
12- 18 x 3.S- 5 IJm, fusoid, hya line, unice\lu lar, smooth -walled, granulate o r 
guttulate. Anamorph unknown. 

llolo ty~ Clll~t\ . T.lh,·;~n: T11i~i . on IN\~ of fulyg<WI"" (lli11c11J<' l.. 2.XI.1919, E. 
1\un:l~\\'i!.I IM ,\S 11 688. 

Notes: Sawada failed to provide a Lat in diagnosis fo r the fungus. Ac~ording 
to the ICUN (Greuter et al. 2000), this name was not validly publh:hed. We 
\'alidatc the name b)' providing a Latin diagnosis. ~·l orpho logkall)'• Guiguardia 
lwydtmii ([k rk. & i\·1.1\. Curtis) .t\rx & F.. Miill. on A~ler and f:rigt!ron is similar to 
Guiguardi(tpolygoni-dliueusis in size of as;;osporcs (12- 18 x 3-5 ~m \IS. 12- 18 
x 3.5-5 IJlll) bul posscs.scs wider asci (30- 45 x 12- 18 IJill \IS. 35- 47 x 8- 14 
IJlll) and much larger pscudo thccia { 100- 180 !Jill vs. 65-96 IJill diam.) (Arx & 
MUller 1951). 
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Guig11ardia smilacicola Sawalla, W\'. l.i & W''· Zhu:mg, sp. new. 
t.hco~"'"" • M~ S 10678. 

Fig."- 15- 16 

[CuigwliiiU• ~milt~ itcH" Sawada, SJ)C(". Publ. CoU. t\ gric .. Noot. Tllh,·,m Univ. 8: S9. 1959. 
ICB~ Art. )6.1, 11Qt \"alidly publbhl:d.] 

I'S<IId<lllct"("ii$fo/iirolis. s"bglvbosiJ. t»tiulmiJ. 90 /90 l""tlium .. 101 156wn ul1i,; uKi$ 
bi11mimli>, S·JfiOTi>, •11...(;5 x 6.S-JO Jtm; ;uco>potii. tmiu/1.,/uribll). ubJingi>. 15.5-20 x 
4.5 61m1. 

Le<~f spots up to 0.5- 2 mm diam., angular o r subc.ircular, outer region dark­
brown, inner region yellow-brown to brown, slightlrdcpres..<:.cd, s..:attered with 
several black dols; Pseudolhecia epiphyJlous, subepidermal, a little convex, in 
vertica l section 90- 190 IJ.ffi diam., IOI - l 56 1J.m high, immersed. subglobosc, 
ostiolc 20-26 J.L.ffi wide, wall comisting of angular celts which arc 15-20 IJ.m 
large, pseudoparenchymalous; Asci 4 1-65 x 6.5- 10 fJ.ffi, 8-spored in 2 rows, 
crlindrical, short stipe, bitunic:ate, lip rounded, base obtuse. Ascospores 
15.5-20 x 4.5-6 f.! Ill, oblong to fusoid, rounded at bot h ends, hyaline, unicdlular, 
smooth-walled, granulate or guttulate. Anamorph unknown. 

HoiO I }')~ CUI KA. Taiwan: T11i1x'i, on icUI'CS of S,nila.o· dcm~ll/ .... uml...llm/1 Hayal<t, 
IO.X. 1920, K. SmoJadii. IIMi\ S 11 692. 

Notes: Sawadu failed to provide a Latin diagnosis for the fungus. According to 
the ICBN (Greuler el al. 2000) , this name was no t validly published. We validate 
the name by providing a Latin diagnosis. Morphologicallr. G11igl/(trdia coc:o;zwa 
(Cooke) Punith. on Coco~ and Ardw11toplu>t:11iX is :;. imi lar to Gu i;:,11ardi11 
.(miladcolft in si7.c of ascosporcs (13-20 x S-6.5 1-lm vs. 15.5- 20 x -J .S-6 1J.m) 
but possesses clavate, much larger asci (60- 1 00 x I 0- 12 IJ.ffi vs. 4 1-65 x 6.5- 10 
~m) ( ll ydo 1995) . 
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Did Mussat make new combinations 
in Sylloge Fungorum XV, 1901? 

·J.alls.~d,ro<'n@kis.~i c.:} .. ~:mm@cbs.k11aw. 11l 

1 AJ[rimln,<•l hl# i tllh' oJSiow11i11 
H1lr<JII!!Icw a 17. /(){)(} l.jubljmui,Slovm ill 

1lJ.S. D.A.·A.R.S •. Sy~ lt'mllfic Rotmry mul MycoloV' I.a~m1tory 
Rm. 304, B -Oll a, Be/tsviU,•, MD 20705. U.S.A. 

J(.'IJ,S fmlj.:lll8iodive~ityCo•llfr,• 

Uppsoliol fown 8, 35M CT Utr<'cllt, ·nr ~t N!!th.trl1mds 

Ab.st r:..:I- Rc.:tmly. ' "''0 hom.onymousCOinbinat ioru , t ach bolil'd on a uniq~ I~'JI«' and 
.:ro.:littd to di lfercnl aulhoril ic!s. \•'1!1'1' u~OO lOr I he t.l o!~tructii'C mycopo~ra ~ i tt Clo/lll.•tadiy.• 

r(J)tu. 1l11' <"Xisle nct of tht binon1ial ClmMI11d •p ·~·• (P1euss) Mussa t 190 1 would 
r.::ndcr the nm re n-ctn tlyt.'<; lahlished C. rmro (!.ink: l:r.) S.:hnX'~C'Ia l. t999 iii(Oiji linmlt:. 

A leXIu:d ana ly) iS pM·~. ho Wt \'l: f, !hal Mu~t$ w rnbinalion ClcmOJI1•d1yi l't)k(l 

i~ in\'alitl a.:ronlin11 10 Art icle 34.1(a) llntl {c) of lh<' lnlc n\alio ml l C.od t of llo!un ica l 

Nonlc!!Cialu rc. \\'c k110"' of no fornwll ~· l'ubl i~hl-d i n ~I:Jr!Ce where l'reuss himw lf 

ro1:iscd CloiiQ~IUI1ys ''"'"c.urU. \ ",&r. ~~~~ Prrun 10 species kvd. Thc rero rt. IlK' nanK' 
f.:Z•··~~~~ttUiiyS ro..""'' !'reus). :as it was li~tcd br Mu~~• . camK.JI be rl'g~ l'\ll.J a) \ 'a lid e llhcr. 

Sin1ilarly, the b inomials tt lln•u•fill r:ilri ( Pt nzig} Mum !, t1llnm11 iu nu•rtWJI'(Itll (Sa.:c.) 
Mu'l$31 :mel Clmm,~:ra.:hp wmpar.111 ( Pn:us~) Mussal C-'nnol ht• fl"g3 rtl ('l l as ha\·ing t-een 

\ ',d id ly publ ishl'•d b)' MUs.5ll l . 

Introduction 

ctono.~ taclly~ msea (Link : Fr.) Schroe rs el al. 1999 (anamorphic llionectria 
ocllrolew:a (S.:hwein.) Sch roers & Samuels 1997) is a frequent ly isolated soil 
fungu." and dc~tructivc my.::oparasite used in the biocontrol of fungal plant 
pathogens (Nobrc ct al. 2005 and many others). Recently it also was shown to 
be a par.1site of insects (Toledo et al. 2006) . 11te species is also wd l known as 
Gliod rtdiwn roscum Bain ier (st'e, fo r example, Domsdt eta!. 1980) after Bainie r 
( 1907) introduced that name without referring to any older name. Howe\'cr, 
the species had been des.:ribed nm.:h earlier by Link as Peuidlfium roseum 
(Li nk 18 16). the epithet of wh i.:h was adopted by Schroers et a!. ( 1999) and 
Schroc rs (200 1) as the basionym for the species in Cl()nm;filch~. Because th e 
species epithets given by Link and 13ain icr were identical, this transfer avoided 
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the introduction of a new name; llainierS epithet. based on a d ifrerent type, was 
considered a later synonym (Schroen; el a!. 1999). 

' I he epit hct "r051!fl"had also been used by Preuss for what he regarded as a variety 
of Clmm.~t•l~hf$ tmmcaria Corda (Preuss 1853). ·rhis variety was considered a 
pm;sible synonym of C. rosen by S.::h rocrs el al. ( 1999). Although Schroers et al. 
( 1999) erroneous!}' reported that no Cln11 o.~tadJ)'$ !'l ructu re could be seen on 
its original material. reexam ination of the material revealed morphologically 
characteristic structures (sec bclo,v). Recently the epi thet "rosea" of Preuss 
was adopted by Berg ct a!. (2005) anJ Rtnkcr cl al. (2005) as if it had been 
validly combi ned as Clt:moS /(ICII~ rosen (Preuss) Mussal 1901 . llte existence of 
this binomial would indeed render tht' bi nomia l introduct"d by Schroers d al. 
(1999) iUegitimate. 

'I he abo\'e references and the continued listing in Index Fu ngorum of bi nomials 
supposed!)' proposed by Mussat such as Clot~rutocl1r rosea (Preuss) ~·l ussat 

and Alteruaria citri (Pem .. ) r>.•lussat, by which former varieties would be raised 
to spedl'S rank, and younger, \Yell-established binomials displaced, prompted 
the following analysis. 

Analys is and discussion 

Mussat ( 1901 ) entitled vo lume XV ofSylloge Fungorum "Synon}'llli agencrum, 
specicrum, subspecicrumquc in vol. I- XIV des.:riptorum':. l ie presented lists 
of fungal names in 3 two-column system and the two columns were connected 
by an equal sign. The names Clot~o.~taclly.~ compact11 Prcu..-s and C. ro~ea Preu-"s 
we re listed in the lcfl. hand colum n and the)' we re linked by the equal sign to the 
n am~-s of varieties o("CiolloSf(ldi)'S !mmrttria Corda, var. IV, 165" ( i.~.·. , page 165 
of volum.: IV of the Syllogc Fungorum) in th e right-hand column, respectively 
"Clonoslad1ys araucaria Corda var. comj}ll,lll Vrcuss" and "Cionosl!lchys 
llr(l.lfCllri" Corda var. rose!' Vreuss": Wit hout consideration of the background, 
the name in the left-hand colum n might be considered the ac-:epted name and 
the name in the right hand colum n the synonym. 

ln the introduaion to the \'Olume Mussat (1901: vi) cxplai nl."d the motivation 
and nature of his '1' mpilations. l-Ie stated: 

,;( ,(',.!0 ~~11011 )1llCS qui $(' rtncontrent It rll.lS frCqucmmcnt dans lcs conditionS$11Sdi tcs ont 
.!te relo:1'Cs et l't!riftes ;1\'ec soin, puis disposes par ordrt> atphahl!tk(ue en un index :) deux 
(Oiollnes, Je f~on II. (t que,quelqut iOit k> nom chcrdu:!, k k>c teur \"Oie inum!di-attruent 
il sa suite a:tu i qui a .!11! aJ optC pour Ia n~me es~\:"e dans lc Sy//0;1:~. ill'« rcm'Oi au 
\'olunk oU Sc truuw b dl'S<'ription.-

f1h o: synonyms that are must frl'qut.nt ty ~n't'd in thc ~bo''l:' d~rilkd .:o1klition5 
ha1't ~n icknlificd an.:\ dk'Ck<'<l carrfully, ttk'n ord<.-red alphabttically in a 2 colurnn 
indt'ox, in 5UI:h a war that whlltCI'cr the seart:hl'tl nan~. the reader imml'tliatd)' ~ the 
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one that l•i"aS adopted for the san~ species in the Sylloge-, ,,·ith a link to tht' I'Oiume ""here 
thr tlc.-.:criplion C"ll!l he f<11n1ti.J 

It i~cvident that the volume isstructurcd in such a way that the left-hand column 
contains the synon)•ms, which are equah:d to names recognized in the Sylloge 
Fungorum ( li s.ted in the right-hand column). Therc:-rore, it is. the name in the 
right-hand column that Mussat recognized. I-I is example or Polystigml• mbmm 
DC (p. 131 and 151, right co lumns.), which he equated to left -hand column 
entries or Dotllid~n mbm Fr. i!nd Xyloma mbmm Pcrs., respectively, indicates. 
that Mus.o;at intended to addrcs..; rormally puhlished :o:ynonymy. He may have, 
ho'"·ever, also indudcd names from undefined descript ive works. collect ions 
(public or private herbaria. cxsiccates etc.) o r more or less ancient o rigin ["lcs 
OU\'ragJ.'S de~cript i f.~. lcs collecti ons (I lerbiers publics ou privCs, F. x:o;iccata etc.) 
d'une o rigine plus ou moins ancicnnc" (Mussat 1901: v)J to equate these to 
nanH'S adoptc:-d in the Sylloge Fungorum. While it is obvious that Mussatli sted 
numerous basionyms in th e left-hand column, he may haw mentioned also 
names encountered, ror example, on specimen labels:. 

' I he entry on page 95 read~: "Cl01wstacltys: rosea J>rtuss = ClrmosracltyJ amucMia 
Corda, var. IV, 1 65~ Ob\'iousl)•, the latter name is the one recognized by 1\olus.sal. 
'I here is no reason to consider ClounHaclt~ rosea Preuss as a newly introduced 
binomial accepted by Mus:;at. 

Manr oth er namt.os liS-ted in that volume by i\•lus:sat clearly illustrate how he 
ronnally annotalt:d combining authors. ror example, on the same page he 
placed the val idly published name "CoiXOtriclmm bre••ius R & Br." in the lert­
hand column and equated it wilh "Botryris Em!vior Sac..:. IV, 123': Although 
Mussat d early rerer:o; the epithet "bre••ius" to Berkeley & Broome, he docs not 
rcrcr to these auth ors in the right-hand ..::olumn and only 1he ..::ombining aut hor, 
Sac.:ardo, is dted. ! lad Mussat ewr intended to n catc a valid new .:ombinalion, 
he would have writ ten "Clonostacltys rosea Mussat", placi ng this name in the 
right-hand column and rcrcrring to Clonostacltys ilriii/Caria Corda var. rosea 
Preuss a.~ its S)'nonym in the !crt-hand column. 

\\'~: conduJc that Mussat (1901) did not makc any new combinations in this 
volume. AccorJing to Artidc 31.l{a) o r the International Code or Botanical 
Nomenclature (~:lcNeill et al. 2006), rormal oh:ceptancc by !he autho r in the 
original publ ication i:o: a prerequisite ror \':llid publica! ion or any combinal ion. 
'I herdore, ahhough the binomial "Clonnstrtclt~ ro.(t!{l" is effectively published, 
!he combinat ion that would have to be ascribed to MussatiArt. 31. 1(a), (c)l is 
itw.J.Iid. Bec-.ausc we arc unaware or a combination published by Preu.s.o: h imsclr 
(such as uChmo.~uu:ll~ rost:a Prcu.s.~" or "Ciono.~ tach~ rost:a (Prcus:~) Pre\l~s"l. 
we abo CQndude that the name "Cionosltu:ltys rose" Preuss", as listed in the lt:rt­
hand column or Muss01l ( 1901: 95), cannot be regardeJ as valid ei ther. Similarly, 
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the bi nomials Altcmmria dtri, A. "'''t·rosJJom and CloiJO$tiKIIys c:ompacftl,lis!c:'d 
by Mussat in the lefl -hand column of this volume (pagl'S 43 and 95), carmol be 
reg~rded ~s V;l lidly published. 

Taxonomy 

Clo11ostacl1ys rosea (!.ink: Fr.) Schroer!>. Samudt>, Scifcrl & \\1. Gam!>. 

M~·cologi :• 91:369. 1999. 
• l1(tricilliwn ~(1/lnl.ink : Fr .. (~s. Naturr.!=n.'undc Ucrlin M~g. 7:37 (1816):sanctioned 

by Frics,Sysl. Mp;ol. 3: •109 (11:132). 
- ClntrMiadryJllml.t:aria \'ur. msM Preuss, l.innao.'~ 25: i27 {1853) (U!). 
• Giiu.:lt~tliurnnl:k'rlrn lklinkr, HulLSoc. MrcuLI:r.mre23: Ill (19W). 

Note:;- r-or a f ulllist of synonyms sec Sch rocrs ct al . (1999) and Schroers (200 I). 
1\vospccimcnsofvaricl)' rose(/ (herb. Preuss, file 327), nr. 527 (on an immature 
fruit) and nr. 529 (on a twig) were studied. Off-white or ydlowish white:' 
sporododtia or aggregates of densely pa.:ked, but indi vidually recognizable, 
pen icillate con idiophores are the predominati ng funga l st ruct ures on both 
specimens. 'I he penicilli o f individual conidiophores are adpresscd gi\•i ng rise 
to narrow column:;; of imhricatc conidia. On many aggrcg<:~tes and :;;porodoch ia, 
the colu mn s appeared collapsed into a dome·shapcd conidial mass. 'I he conidia 
arc ellipsoidal, :;;lightly cun:ed and have a slightly laterally displaced hilum. 
They measure (4.4- )5.'1 - 5.7- 6.2(-7.6) x (2.1 - )2.6- 2.6- 2.7(- 3.2) 1-lm. This is 
Clonostacltys rosea as described by Schroers e t al. ( 1999). \Vc here dc:;;ignatc 
sp~cimcn nr. 529 (B) ns the lectotype of C. tmmcarit1 var. rosetl Preuss and 
specimen nr. 527 (B) as paratype. 
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A new species of Conidiobo/us 
from Great Smoky Mountains National Park 

So HUANG,..., lt!C IIARD A. HUMDER,' KATIII£ T. H ODGE' 

1 Anlw i Provi11dt11 K .. 'Y I.<Jbundory fur Micmhit• l Pe::'l Gmtm/, 

1\n/wi 1\J:rimltllml UniVt.'Nity, llcf.:i 2'30036. (.'/Jina 

lU.·ptl rtm.mt of 1'/mr t l'.rt/rolc'j'!:Y, Comdl Uniwrsity, l t/lll(<l, Nl' J•/853, USA 

'USVJl ·JlRS Plmrtl>rotL'f.lion Res<'arch Unit, Plant, Sor'l d- N 11tritiorr Lal•omtory, '/Owt'f" 
R.ut11l, 11/wm, N )' 1 •18.5.~. USA 

Abura..:I - Qnw/iubo/u) rnmsmitulr•SSJ'· ~'~O\'. isdes<:ribc.:l fro nllcaflincr in Great Smoky 
Mot.m l ~i n) 1'\ation;al I'J rk, USA. AnMmjt the thirty OKO:C Jih.•d sp~.:ie.• of Cmddit~bu!w:, 
C. mllfJ.:<Iriltllrt$ txhibi ts tht slowul growth a1 roomt~mptralurt, a liciK"noid comp<~cl 

mycelium on slandJrd 11\l.'(lia. and forms unique cb~im of noodiKh.1rgcd rcpclit ional 
ronid ia on \\"ater agar. T'•"O sp«ies, c.;. U«(lj•idiJ ~nd c. ,,) .. mftiJ>itllltUIIS, are tnnsfcrred 
to &rtkoa Nsed upon moiC'Orlar and morphologica l {'\'ideocC'. 

I<C'~' .,.·onb-tlf..:y/lli<U.o:IU". f:.s•tmrw>p/rlllmaks, taxonomy. lit\" comhin.ation.~ 

Spco::ic~ o( Cmidiobolus Brc(., most notably the ubiquitous C. corou(lfiiS, arc 
i ~ola ted from de\:Olying leaflitter, dung, and the fr uiting bodies o ( olher fungi; a 
(ew are opportunislk human pathogens or arthropod p<~lhogens. 

Little allenlion was paid to Couidivbu/us (o r many years, unt il the important 
contribut ions o( Charles Ore..:hslcr, who described 26 new American 
Co11idio/u'l/ll.( spcdcs in 1950s and 60s. His detailed drawing..; illustrate his 
species, but unfort unately few usefu l type spc<.:imcns exist. Many of Drechsler's 
ori gi nal ..: uhurcs arc held by the Amcrio::an Type Cultu re Collections and 
provide essent ial complements to Drechsler'~ drawings. In a series o ( papers 
in the 1960s. Srini va~n and Thirumalachar described 13 new Indian species 
ami. varieties, sugscst ins some desree o( endemism in the distribution o( 

Cor~idiobolus species, and they reduced to synonymy eight more species. 111e 
most rece nt taxonomic synthesis o( Ct.midiobv/us is that o( King ( 1976a, b, 
1977) , who st ud ied the g~nus in d~ta il using numerkal taxonomy bas~d on 
morphological, physiological and developmental features. King ( 1977) accepted 
27 distinct ~pedes; his findings have bee n widely a.:ceptcd. 
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Since King's revisions, six additional species haw been described. IWth 
C. p~eudapicu/atus and C. cerC<JfJidis have nuclei containing readi ly stainable 
condensed heterochromatin during int erphase, form rhi zoids with flattened 
holdfasts, and also show a marked apica l .:.onstrktion of the conidiogcnous 
cel l below the .:.onidium. ' lhese features arc atypica l of the genus Couidiolmlu.~ 

(A ncyli:>taceae) but arc characteristic of species of /Jatkoa I lumber (I lumbe r 
1989_: i:tltomoJJIIflwmceae). Molecular data (not shown) confi rm that 
C. pseudapiculatus should be treated as a species of Uatko(l (we lack data for 
C. cerCOfJidi~); bot h species are transferred to U(trkoa below. ('.on idiobo/us 
drhiJXm•skii Bataz.y ct al., a pathogen of mites, Couidiubolus grrstafosouii Bata1.y; 
aml Couidiubolus iux tr1geuit11S S.D. Waters & Callaghan appear to be corH·ctly 
placed in Couidiobo/us. Mole~u l ar data and corresponding morphologica l data 
have led to the proposal of Huang et al. (in prep.) that <.tmidiolk'lus lllltar.:ticus 
S. Tosi et al. should he treated as a later S)'nO!l)'m of C. os.mode~ Drc..:hsler. In all, 
we consider the genus Couidiolmlus to in..::ludc 30 species. 

Methods and results 

WI.' assayeJ leaf lill e:o r for Couic/iobo/u:o species during an October 2006 
expedition to Grl.'al Smoky Mountains National Park in the southeasll.'rn 
US. Our res ults, gathered over four da)'S, provide only a preliminary look at 
Co~ridioholus diversity in the Pa rk. 

'We used a canopy plating approach si milar to those of King (1976) and 
L>rc;;;hslcr (1952) that exploit s the fordblc dis.:hargc of Ccmidiobolus :"pores. 
Part ir decomposed lea\•es and detritus from th e interfa.::e between the 0 
and i\ soil horizons were .::ollcctcd and transported to the lab in plastic bags. 
Within eigh t hours, the samples were proces.,.ed by snipping organic fragmen ts 
findy using scissors. A small ;;~mount of snipped material was embedded in 
molten 20% water agar in the Jjd of a 10 em Pet ri d ish. 'I he bot tom of the dish, 
containing potato dextrose agar (Pl.)A: Difco), was inverted over the dctri l'us, 
and the dishes were sca led with Parafilm. 'I he dishes were incubated at room 
temperature, and monitored over about fi ve days using a dissecting microscope 
for the developmen t of typkal .:ompact, gla.,.sy colonies of entomoph thoralcan 
fungi. As they wt·rc detected on th e PI)A .:anopy, they were transferred to new 

Figs. 1- 14. C.(midiniK>Iu.( nwrs"rit<llrtJ. I. Cokmy (In PDA afte r 4 da~'$ at 20' ('_ 2,3. IAilg primary 
oonidiophores. 4. Short prima r ~· oonidiopho~- S.llriiThlry oonidia. 6. S«onW ry cooKiia produ«d 
sin!;ly or in pairs from the primary .:onidio~. 7. l'rimary 'onidiophtn produ.:ing two l'rimary 
oonidia. 8. Pri mary conidia rcmai nit•~ attach<.-d to the oonidiophorc, allf.l forming a chain of 
5UCC~'$~iwly "'IH:tition~l conid ia. 9- 10. :O.:o:d.IK~-I iko: cl!;~ins uf u•xl is.charg\'1.1 r~sl4:ti t ional oonitlia 
fOfming from primary .:onidia. I I. Zygospor~. 12. Young myccliutn . 1 ~ - l •l . Old myccliun1 
showing IOJIR'\1 Jo:WIOJlm~nt . 
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PDA plates fo r morphological study. Duplicate samples from seven ditrerent 
sites wit hjn the Park were screened. 

Five !>pedes of the genus Couidiobolus were isolated and transferred to potato 
dextrose agar (PDA). 'I hese method." can also capture spc..:ies of Htuidiolmlus, 
but none were detected duri ng the ~ampling period. 'Jhe mo~t frequent ly 
detected Cn11idiobolus !>pecieswa.c: C. coro11atus (Costantin) 1\. llatko, whi.::h wa."' 
found in 46% oflitter samples. \Ve also isolated single instances of C. adiaeretus 
Drechsler; C. rl1ysosporu$ Drechsler; an uniden tified Conidiobolus species that 
will bi! the subject off urtlu.·r study; and one Couidiobolus species that we judge 
to represent a new spl'cies. Tite latter is morphologically distinct from othl'r 
spedes of Couidiobolu s, and is des..:ribed as new below. 

Taxonomy 

Couidiobolus margaritatus B. Huang, Hum he r & K. T. Hudgc. sp. nuv. ( Fig." 1- 1•1 ) 
Mn;o~A:n: M~51068S. 

Col.:mia.- ;, tlf,UW ~11DA. "tard.: <"r.:s«nlill, tlirlmctris 2.5 ·1.0 mm fltbl 7 tliN 11ti25"C, 
i ii /N!/1}0(1, mm(l'lrta, llpMtJ. llyphm: tl<$imilllliVru: li)'lllirul<!, 0 5 plfl mmAA'I', :wrpt 
COII/11f'f(l.-, 12.5 17.5 I"" luw.-, ullulas tl{'koles / 10 /811 fU>> lonJoli.<;; sub.l{'kal.- 11hi 
mmurar injWttw,/ir::h.-rtoitfa, ~onlllr/11(', ull~t/i, ir~jlitlt~r gl~u;.-llipsvilkiH'' ]Q-'tOJ•m in 
lll l illlilin.-ftm•umtrs. Conidioflll<m~ hrilim1, JO 450x8.9 /5.5 fiJll, sim;.Ji~'" ""' imcrrl""' 
bifmmta, omr~ i '"'"u~u,irlioslubow"l'k"lc Jiugulmil.-•. Cvnitl iu pn'mnrill lr}'tJiinu, 21.2· 
37.5 x 15 12.7 I" "· papi/U, .~.0 /0.0 iu lonsirmlim: 7.5 15.0 pm i11 lmillulim:m, c.\'p11/s.n 
,.cJ, .. , u:,ln .-vtoi />t<piTUu uf>e tml.-m ~J>r CllfC'ni) murgouilis ir~.-.•pu/,;, ~imulw1tibm 

j(mnnntia. Cm1idin s.:.~widnrin simplicia dr.plidll>'<:, 2 1.2 17.5 x 15 12.7 I''"· C.\'[mls.n 
•..di<!lll.(lll.-r mll.-m mlcuis im:.>.pulsis .-.m itlia /1Tim11rit< .<imulw11it1. SJK>Tm: f>ertlurou/es 

::y,.w:pnrm: lac l't!.<. lllhslnba.<~U", 27 .. ~ -11-~ pm, pnritli.< l>iJimriJ 2.0-2.8)/m crtl'l..•'itk, .:x 

ce/111/iJ. rourif,ui..c formtwta. f,lobulo oJeow miiJ:IIOptte implcltlc 11bi mnturis. 

llolotype CUI' 6762•1. USA: TN: Great Smoky Mountains N;tt iooal 11ark.. ()(: tober 7. 
2006. D«ayffi leaf liner along Wt""St l'rong Trail lk"ar Grear Smoky Mo untains lnst irute 
at Tn'n')()nt (17l56344r:.. 3947185N, 341m). Isolated from leaf lina- hy Rn Jluang (3· 
li tter· I). 'lin.· ex IYiJe culture, ARSEJl lBI<\ &.·,>O~ited in the USUA·ARS Collc<tion of 
Enromop.1 tbogenk Fung<~l Cul tu res (lth<~<:a , ~). 

Errmotogy- From rhc Larin, marg,afllaiiiS (bclld<.'d: pearl$). ihc 5p«ic5 is named for 
the fn.'qucnl t)' beaded appearance ofbmh oonidiophorc5 and secondary conidia. 

Colon ies on POi\ extremely slow growing, auai ning a diameter of 2.5 to 
4.0 mm within 7 da)'S at 20·c; otr-wh ite, comp<tct and opaque. Assimilative 
hyphae colorless, moder.1tdy branchtd (with 0-5 branches), usua lly somewhat 
crooked; 12.5- 17.5 ~un wide; at the margin of an expanding my.;dium often 
termin ating in a cell 110- !SO ~t m, later in pos itions behind lhe fore front 
usually undergoing conversion into swollen segment's , forming a compact 
lichenoid mass of crooked dis! ended hyphae intermixed ,..,ith inflaled ellipsoid 
and sphaeroid cells, 30-4U~tm wide. Conidiophorcs colorles..:;, commonly 
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unbranched and producing a ~ingle globo~e conidium, quite variable in length , 
30- 430 x 8.9- 15.5 ~m. but in some instances bifurcated and bearing 2 globose 
conidia simultaneous!)•. Con idia forcibly di scharged, hut in man)' instances a 
primary conidium stopping growth while on the conidiophore and fo rming 
another ..:onidium on the top of primary conidia, with this proced ure repeat ing 
several tim~:s to form a chain of undischarged conidia. Globose primary conidia 
forcibly discharged, colorle$5, 2 1.8- 10.8 !Jill wide, 26.8- 15.0 !Jm long induding 
a basal papilla 5.0- 10.0 ~un high and 7.5- 15.0 !Jill wide. After dh•chargc ont o 
water agar, primary .:onidia giving ri~c to 1-2 sc.:ondary conidia, 2 1.2-37.5 x 
IS-32.7 ~lm, or fo rming a .:hain of up to seve n undischarged repelitional 
conidi a. Z)•gosporcs smooth . subglobose, 27.5-42.5 ~Lm, with a thick double· 
layered wall (2.0-2.8 ~tm) . formed between adjacent conj ugating cells of a 
hypha I body, with a relatively large lipid globu l ~:. 

Co11idiobolus mtlrgtlritatus is distiuct from ot lu.·r Cuuidiubolus species we= have= 
studied in culture in that it grows UJ1UsuaUy slowly on PDA, and in its colonies 
th3t :1rc compact, li.:henoid myccli:1l masses. While 311 Conidiobolus species 
form second:1ry conidia, C. m tlrgilrirarus produces several unusual rcpet it ional 
st ru.:tures in .:ultu rc: I) necklace-like chains of undischarged repet it ional 
conidia arc frequently formed from primar)' conidi a after forcible di scharge 
onto water agar (Fig. 9-10); 2) hvo secondary conidia can arise from a s ingle 
primary conidium (fig. 6); 3nd 3) primary conidia th3t remain auached to th e 
conidiophore can produce a chain o f succe$sively repelitional ~oniJia (Fig. 8). 

As noted above, nudear and con idiophore charo.ctcristics suggest that 
Ctmidiolwlu.( pswdapicullltu.~ and C. cercopidis are best rc=assigned to the genus 
Harkoa (Et~tmnopltrlwracem:). We propose the following new .:o mbin:1tions: 

Batkoa ccrcopidis. (S. Kdlcr) B. Huang. Humber & K.T. Hm lgc, .:om b. nov. 
~hcoBA.~t: M8510686 
Basionrm: Umiiliubol"~ urcupi•li$ S. 1\ellt't, J9'J I. S)'dO\,·ia 43: I 17; , ... tidatOO b>' S. 1\t'l\t'r, 

199>1. S~·Jo\\•i:. >16: •II. 

Barkoa pscutlapiwlata (S. Keller) B. !luang, !lumber & K.T. llodgc, comb. nov. 
~hcoB4st: M85J{)(i87 

IJ;o~ionym: OmHii.-.bolu!f p.<emlupin,fMirJ S. Keller. \991. S)'dowi .. >IJ: 11 8: l""lklatlod lly 
S. 1\l'!tk r. 1994, Sydnwia 46: <IZ. 

Discussion 

II its compact vcgetatiw.· hyphae, Couidiobolus m(lrgaritatus resembles 
C. /obatus M.C. Sriniv. & Thirum., C. lidreuir:o/a M.C. Srini v. & Thirum., :1nd 
C ltlclmodes Drechsler. 1l1e new speci-.'s differs from C. lid1micola m<~in ly 

in its subglobose primary conidia, its slow growth, und th~ l <~rger size of its 
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zygosporcs (Srini\·asan & Thirumalachar 196Sb). Couidiobolus murgt1dtatm• is 
disti.nguishcd from C. lobatus mainly by its larger primary conidia, its lack of 
passive ly detached elongate conidia, 01 nd in bearing zygospores (Srini\'nsan & 
' l hirumahH:har 196Sa) . C. mm;~nritatus differs from C. ladmodes in the size 
of primary .::onidia and zygosporcs (Dre.:hsler 1955). No other spcdes have 
been reported to routin ely form non -discharged repetitional chains of conidia 
akin to those we describe here, all ho ugh Callaghan (pcrs. comm.) reports that 
similar structures arc occasionally see n in other Couidiolmlus species subjected 
to drying conditions. 

Species ofCouidiobolus arc gc nl'rully poorly known, and many arc known from 
only one ora few collections. Entomophthor.J!can fungi are dHiicult to preserve 
as herbarium spedmcns, so type mater ial is ofte:n lacking or uninformative. \·Ve 
ha\'C di!Scribcd C. mar~aritatus based on what we .:onsidcr to be a robust set of 
un ique characters, but further stud)' is needed to clarify the concepts of many 
Co11idiobol11s species, to d~·tcct phylogcneticall)' informat ive characters, and 
to elucidate evolut ionary relationships. Our preliminary morphological and 
molecular studiL-s suggest that Conidiobolu.f has been keeping many secrets. 
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,\bstract '111c l)'pifiC..IIinn or the alllinc lkhcn-rorming lun~u~ Umbi!imritl 
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Schae~r (at (i) i~ d(';!;i~:nat~-d as lt!dOI)'Jll'. 
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Introduction 

Since the recognition of Umbilic11ria ciuu~orufe.~Lem as. a distinct species hy 
Eduard Frey (193\),this alpine lichen has been shown to have a worldwide 
dist ribution (Llano 1950, Poclt 197i, Krog &Swinscow \986, 'Wei & Jiang \993. 
!lest mark 1997). A d ea r typification of the species has, howe\'cr, not been made, 
amlthis is a dcsidcr.atum for taxonomic work on the genus Umbilh·dria. 

Umbilicarill cinert:<>rufe.~ceus typically occurs on large silict:ous, often wind­
swept boulders in the lower alpine zone, usually at sites above the snow in winter. 
' I he thallus is coriaceous, mono- or polyphyllous, often with deep in..::isions, up 
to 7 em in diameter; the upper surfa.:::e light or medium grey to brown, smooth, 
sometimes undulating around center; the lower side is black, trabeculate 
around umbilicus, covered \~· ith numerous shorr, peglike or more irregular 
coralloid, black rhizinomorph ~ \Vith thalloconidia; the medulla i~ white. 
Apothccia arc rare, adnatc, bla,k, gyro~e; asci: clavate; a:Kospores: 8- 15 x 4-9 
~1 m. The thulloconidia are dark brown to black, 6-10· to 30-40-ccllular, 9-Z!i:-64 
x 9 - iS - 48 ~un , gross outline spherical to more elongated or irregular, seceded 
from the tips ofthe rhizi nomorphs(Hcstmark 1990). Spot tests of medu lla PO-, 
K-, C-t red, KC-t red. Secondary metaboli tes indudc gyrophoric acid,lccnnoric 
acid and cru..,.t inic add (Posner eta\. 1992). ' I he photobiont is unicellular green 
algae, probably 'frelwu:ia sp. 

Nomenclature 

1l1e Swiss derg)'man and lichcnologist Ludwig Emanuel Schacrcr ( 1785- 1853) 
treated the genus Umbilicari£1 in severa l works and made many valuable 
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observations on the nw rphology anJ reproducti \'1: structures of these lichens. 
However, with rcg~rd to the delimita tion ofUmbilict~ria species, their variation 
~nd nomenclature, he appears to have been \'Cry ..:onfused, even by species 
previously well des.:ribcd, delimited and depiCied by Linnaeus, Hoffmann and 
Acharius. 

1-=ollo,\·ing an ex.:ursion to the Gri mscl area in the Swis:o: Alps in 1816, 
5\::hae rer presented a firs t synopsis in 1817 (Schaere r 1817). llcrc our species 
was probably referred to the taxon 'Gyrophora depres.m b. G . . ~Jmdocl~roa D. 
w llea ' characterized a.~ 'thallo supra ex glauco cincrco-rufesccnte' (Schaerc r 
1817: 6), The names 'dt:prti$S(/ und 'sJmdodm:m' had previously been used by 
Acharius and Hoffman for varieti~-s. The name 'Vt!ll~a· dcrivt·s from Linnacus' 
'Lidum vel/em' ( 1753: 11 50), today Umf1ilimrirr t'tdlea (L.) Hoffm. Schacrcr lists 
Acharius' ·c. "~Ilea' as synonymous. '! he descript ive term 'cincreo- ru f~·sccntc' 

for th e upper surface colour means 'ash grc)' becoming red: 
In the monograph UmfJilictlfirtt ll elvctk ae, accompanied by four beaut iful 

hand-.:olourcd plates with a total of 59 figures, Schaercr re.:ognizcd only six 
species in the genus UmfJilic<~ria, each with a lot of variation (Schaerer 1823). 
The taxon 'Umbilic~~ria depr;Mt,. he fi~t divided into the two varieties ' ltinlllffl' 
ami. ·~'fHtdodmHI: and thes.: ,,...~.rict i es into respectively fi\'e and seven forms 
idcntificd by lcuers (A to E, and A to G) (Schaerer 1823: 93-99). And even 
for each of these lettered forms he in some cases presented several specimens 
and figures of the plates, so that plate 'Jab. X was devoted exclusively to the 
var. ltirsuhl in 21 figu res, and the plate Tab. X I to the var. 5padclc/mm wi th 17 
figures. In ·tab X I depicting forms of var. spadochma, the fo rm li, characteri7.cd 
by "lhallo skco supra ex glauco dnereo-rufcs.::cn tc' (Schaercr 1823: 95 & 99) is 
presented by three ligures: Fig. 8, 9, and 10. all, according to the text, depict ing 
thalli from Grimsel. 

In 1823 Schaereralsostarted to issue the exsiccate Lichen(·s helvelici cxciccati 
(1823-1852) that eventually ran into 650 numbers. '10 this he issued the text 
Lichcnum hch·eticorum spicilegium (1823-1812), which in its J2 tb and fina l 
section had only rea.:hed to describe the firs t 150 of the specimens issued in the 
exsiccate. In 1826 he issued Nos. 100-150 oft he exskc.ate (fasc. 5 & 6)(Schaercr 
1826a), and in the same year he published the descripti on of these specimens 
where he st ates that No. 1'12 corresponds to the form ' E. Si.::co supra ex glauco 
cinerco-rufes:ccns' figured in his Umbilic.J. riac llclveticae ( t823) Tab. XI, lig. 8, 
9 and 10 (Schacrcr 1826b: 83). 

When Schaerer publishcc..l his Enumcratio critka lichenum europaeorum 
(Schaercr 1850), he had exchanged his own species name 'U Jr.pres..~a· wi th 
Hoffmann's Umbilicari11 t•ellta. Under the latter taxon he now included the 
different varieties and forms previously listed for 'U. depressa: now with three 
varieties: 'ltirsurc~: 'depre$.m' and 'sp11dodmxr' also distinguished b)' Greek 
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leiters a,~. y. '!"his shows !hat .S.:hae rer was st ill \'er)' ;:onfuscd about several 
species. Um/)ilicMh1 t-•dletl, U. l1ir.~utt1 and U .. ~podoclmm were by 1850 b)' many 
lichenologisls recognized a.o: well delimited, separate species (aj( they remain 
today). (1l1c spellings ·~Jmdod1ro11' and 'spodod1roa' were both used in the 19'b 
.:ent ury literature). Schacrcr's variety 'y. sjmdochro<l' was divided intQ seven 
forms distinguished by small letters ami a name, and here we find 'c. ci11ereo· 
rufesce. /IS S.:hrer.; th:t llo sicco supra ex glauco dnerco-rufescente Spic. 83. E. 
362. Exs. 11\2. Schxr. l..:.l. II. f. 8, 9, 10. Urn b. spadochroa DC! Moug. & Nest!.! 
cxs. 540. Gyr. vellea t\ch! l.ich. vclleus Ehrh! ph)10ph. n. 80. - 1\pud nos satis 
vulgaris.' (Sc:haerer 1850: 25). 

Thus the basionym for Uml)i/icmia c:iuereoruje:.ceus is: Umbilicarh1 ve/le(l 
y. spadochro<l c. ciuereo-rufescel/s Schaer .• F.num. crit. lich. cur. 1850: 25. 1he 
spccilic cpit ho.:t 'cillen•orujlfSctms' had prcYiously been uscd in othcr genera, 
among them by A.:hari us fo r an Urt~eoloria species. Sdu:11:r~·r's claim that his 
taxon is identical to taxa t.lcscribet.l or exsicc-.1ted byscvcrd l others, is only partly 
..:orrcct but need not ..:onccrn us here. More relevant is his reference to his own 
exsiccate No. 142 (Schaercr 1826a) and to the figures 8, 9, and 10 from Tab XI 
from his monograph (Schaercr 1823). 

Schacr.::r's .:onfused Umbili.:aria taxonom)' \\13S largely ignored by other 
lichenologists in the dec-.:tdes afler the publication of his Enumcratio. When 
Eduard Frey in the 1920s commenced work with a complete revision the 
European spc;;ies of Umbilimrit1 for Rubenhorst's Cf)'Ptogum fl ora he could not, 
however, ignore Schaerer's work. 1:rey made substantial collect ions in the Alps, 
including the Grimsel where he collected many thalli of the spe.:ies he would 
name U. ci11ereorujescellS. He also found this species on Dovre in Norway. 
\Vith regard to the numc of this taxon he wus, however, initially led a$-lr:ly 
by Arnold {1878), who had named this 'U spadocllroaj mammulata' (Frey 
1929: 21\ 1-21\4), a name originally based on the American species 'Gymplwra 
mtlmmul.ua' dcs.;:ribed by AchariLLo;: (now Um/Jilicmifl ,ullmnulilla). When 
Frcr sent specimens of this to the Finnish botanists Lin kola and I Hiyren fo r 
com purison with the AchariLL'> origina ls in Jlerb. Acharius (in II), tht)' both 
ascertained that it was not idcnti.;:al to u. mmmnulala o :rey 1931: 109-1 10). 
Fr.:y then found recourse to Schaere.r's Umbili,tlrirl vellea y. sfmdocllroa c. 
duereo-ruf~sceus, establishing the species Uml,ilkllritl d11~reorujes.::em main ly 
because what he calls the o riginal sped men (das Originalexemplar). to lig. 10 
on Tab. XI in Schacrer ( I R23) conlain typical specimens of this species. 

'I he spc.::imcns used by Schacrer for rhc illusl rat ions in Schaercr ( 1823) Tab. 
XI, fi~s. 8, 9, and 10 arc extant and .:an be identified in Schacrcr's herbarium, 
which passet.l through the I lcrbarium Boi:.;..o:icr and is now in G. 'ntcy arc all 
in foldcn; marked with Schaerer exsiccate No. 142. 1lte specimens depicted as 
fig. 8 and fig. 9 are now in two separate small envelopes in the bigger modern 
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brown envelope labdled (in pin-code) G00053 12S (G) and 20050103/2 in 
pencil. O n the one smaU envelope is handwritten in ink 'Specimen depictum 
l. XI. 1:. 8. Grimsel Sb 1 8 1 6~ on the other 'Specimen dcpictum tab. XJ. F. 9. 
Grimscl 8b 181 6.' In addition this collection contains a card wi th fi,•c specimens 
glued onto it. Frey, who examined th is colle.:.tion (cf. Frey 1929: 2'18, and J=rey 
\93 \ : 110), states correctly that the sped men for fig. 8 is U ndlea. I le states 
the same fo r the sped men fo r fi g. 9, which however. is U ciuert!orufel'ceiiS. ' !he 
specimens glued on the plate arc U ' 'ellefl. Thus the exsiccate No. 142 as well 
as the illustrations in Schaercr ( 1823) Tab. XI, fig. 8. 9 arc a mixture o r U ve/Jea 
and U. rillt'reorufes~:e/IS, 111.: exemplar of Schaerc:r's exsiccate in 0 exh ibits 
the same mi<t ture. Umbilit:m ia dncrt~orufest:c.m s is probably closely related to 
U. ,,e/letl. However, the latter species is eaS)' to dist inguish by having thi n, white 
or ivory o:oloured, comparatively long rhizi nomorphs in addition to the shorte r, 
peglikc, bla..:k, th31loconi diogeneous ones. 

'I he .:ollection that Sch3erer (1823) evide nt ly used fo r '13b. XI, fig. 10 
is in a 'modern' brown envelope in G, marked l lcrbarium Gcnavense (G) 
G00053127 (pin code number), and also labelled in pencil 20050 103/4. 
Within this envelope is a smaller original envelope from Schaerer's ht.>rbarium. 
On this smaller envdope is handwritten in ink 'Spt'cimcn depic tum tab XI. 
F. 10. Grimsel Sp.:cim. fcr til.' On this envelope frey has glued a sma ll piece of 
paper with the inscription 'G. mammulata A..:h. Em. 1:rcy del. 1929 Ed. Frey: 
Although the .:.ollection has not up to llO\'' in any h'ay been marked as a type, o r 
more spe.:.i fi call)' a<; type of U ciflere.oruft!S..:t!IIS, thi s is d ea rly Schaercr's 'o riginal 
specimen' referred to by Frey ( 193 1: 11 0) for Frey's Umbilicaria ciuereorujel'cetJS, 
and accordi ngly should be considered the type collection for this species. 

Frey's usc oft he term Originalexcmplar raiscs the question whether he in fact 
did select a type for U. d uereorufeH·ens, and made a \•a lid typification. Sevcr..al 
authors (e.g. Llano 1950: 183, Wt'i & Jiang 1993: 197), who explicitly slate that 
they haveuotscen the type, state the type of U. ciucrcWrufesceus to be inScha<rer's 
Herbarium in Institute of Systemat ic Botany, University of Geneva, without any 
further specificntion of collection number, ..:olkctor, place of collection, year of 
collc.:tion etc. Other authors (e.g. Poc\t 1977:41 7, Krog & Swinscow 1986: 8 1) 
do not cite a type for this particular species although they do for many other 
Umbilictirill species, thus indicating that the question regarding th e typification 
of U ciucreorufesceus ha" not been sufliciently investigah.'d and unambiguOlL'\Iy 
resol\'ed. r:rey did not usc the term 'type' or 'typus: neither did he in any way 
mark the collection now in GOOOS3127 to indicate it as what we today would 
call a type. Neit her d id he write the term 'Originalexemplar' anywhere: on 
this collection. O n the other hand it seems probable lhat when Frey in his 
lichenologica l works used the term 'Originalexemplar: he somet imes meant 
the same o r nearly the same thai we today mean by a type. But for instance 



T~1)ifiouion or Umbilicarif< dtt~I 'Nf'ltjoc~mi ... 239 

in Frc)' ( 1929: 2'13) he d early uses the term differently, n3mely to dcnoiC the 
lichen thallu.~ that wa~ the 'original' fo r a particul ar illu!l fratiou. I~ G00053127 
then to he identifi ed as the holotype or a lectotype? Because of the ambiguity of 
Frq's us~: of 'Origina lex~:mp lar' l suggt.'Stthat a lecotypification is appropriate. 

1l1cre are severa l thalli in the type..:ollection G00053J 27: two unattached and 
fairly complete thalli, with 1.5 and 5 em as their largest d iameter respectively, 
and bo th with a few \Vel! developed gyrose apothcda . In addition there is one 
large thallus fragment , pluss several smaller fragment s, a ll identifiahlc as typical 
Umbilicaria citlereonifescem . It is not po~~ ihlc to unambiguously identify 
which of th ese items is the thallus depicted as fig. \0, plate XI in Schaerer's 
Umbi/ic(lriae llel\'e licae (1823). As McNe ill cl al. (2006: Art. 8.2) allow fo r 
the typification of a species on mult iple small plants, we hereby designate as 
Lec to type (designated here) of Umbilicarir1 ciu~rcomfescms (Schac:r.) Frey the 
entire .:o llcction: Herbarium Gl·na vc:nse (G) G00053127 (pin code number) , 
and also labelled in pencil 20050 103/'1. 
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Clitopilus amygdaliformis, a new species 

from tropical China 

ZI I U L. YANG 
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Kq Labomtory of Biotliwrsity ami Biog.:~mplry, Kwrming fnstitlll<' of Botmry. 
CJri,~·eA r.mlt•myof&ij!IIC~'. Krmmirrg6501lN. )'mmtm, Cl!imr 

Abllract -Ciitotnlm trm:n,~f<llifurrr~rs is dncribcd and iUustntcd u IK'W from tropical 
China. It is chal'."ttri:-:00 by ils ~'<'hi t<: rochalk " 'hil4'. srna ll to n)(ldium-siud ~sidioma 
with an «c<:nlri.:: slip~. abs~ncc of pl~uro- arKI cheiloc ~·s t it.lia , anJ bro;adly amygd:l.li(orm 
ro linl0Jlifom1 hasidi~rores wilh S·6 rromi~n l longirudinal ritlg6 and a disrincr 
suprahiiJr 1.h.•pres~ion . II wa~ rt'!(ard~ as G, tmmulru, but tlle laller has a pikiU oflen 
with sonX"~<o'hal grayish ting.:, a c.:ruralto slig!UI)·.....-:cc-nrric sl i J~.Ionp•r and n.arro1•:tr 
fu~ifvrml);6siJi<>SpOM arK! a lclllJ~r.lll' habito~l. 

1\C)' ~<oXlrd5 l:iXOOOillY, ElrrolmnaJacea.:, t\s,arim/ll$, lkl..<illiomymm 

Introduction 

The genus Cli10pilus P. Kunun. (E,tolamtlltlceae, AgMiades) in China has 
received lillie study,ulthough a few species, namd)' C. tiJmlm (Be rk. & Broome) 
Peh:h, C. crispus Pat., C. gi~lmlosporus M. Zang, C hobso 11ii (Be rk.) P. D. Orton, 
C prwm/us, C. SLYfJhoidt!s f. omplwliiformis (Joss.) Noordcl., ha\•C been recorded 
(Hi ct al. 1997, Chang & Mao 1995, Chou 2005, Chou & Chang 2005, Yang 
2000, Zang 200 1). In t hi~ :o:tudy, .:ollcct i on~ made from ~outhcrn parts of China, 
including Taiwan, were re· examined. It turned out that an undescribed species 
was collected from the vast n:gions with tropical and i:uhtropical forests. It is 
reported herein. 

Materials and methods 

Specimens were annotated and photographed in the field, dried in an electric 
d rier, and then deposited in herbaria.. Herbarium abbreviations follow Holmgren 
et al. (1990) bul with one exception that is not incl uded in Index llerbariorum: 
II KAS·thc ll crbarium ofCryptogams., Ku nming Institute of Uotany. Chinese 
Academy of Sciences. 
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Revived tissuc:s were mountc:d in 5% KOII for microscopic examination. lhe 
abbreviation (n/m/ p J shall mean 11 basidiospores measured from m basidiocarps 
of p co l le~t ions. Dimensions ofbasid iospores exduding the api..:ulus are given 
with notation of the form (a) 1> -c (d). '!he range b-e contains a minimum of 
90% of the mca:mrcd values. Ext reme values rt and d arc given in parentheses. 
Q refers 10 the length/width ratio ofba..,.idiosporcs; Q refers to th e average Q of 
all basidiosporcs :t: sample standard deviation. 

Taxonomy 

ClitopihtS amygdaliformis Zhu L Yang, sp. no\', 
Mw:ofbs.: M8 510601 

:-lame mi:;applied lu tht: jlrl!.)ent )pt:dt:.S: CIIIIJI•iiiiS J>nmlllltJ s~::mu \.\', :-.1 . Chou. Fung. 
Flor;~ Taiwan 3: 987, fig. ZS (ZOOS); non Clirt.l/>ifus Jmmro/, , (Scop.: Fr.) P. Kunuu., 
I:Uhr. Pib.l:.:'n( l trl l), 

Pilt:11s 2-8(1 f) t:m latu.<, amW-''"-" wf uppltmatu.<, alb"' •-.:1 albid~ts. sitclt.•,glilllcr, mmbim: 
itiCiti'WI <!Z mldlllllla. l.mndfm.' dewrrtllli!!. primo a/btu dtiud~ pallidt ro.<rolat, 3 mm 
l1•lm-. Stille~ / -</(6) x 0.2-1 em, tulxy/wtlrtcu~ albu;: vrl t•lbid"~ .-~Cclllrion, <'-Wmml/1•1, 

a/b,IS vd ralbid"~· Cam ralhtt /la..<idia 1J J6 x 8 10 J•m. dtnotl/rl, lrJUiilw, -1 .•por{,:tm. 
8midi~nJIOfll< (7.0) 8.0-11.5 (/3.0) X 6.0·8.0 (8.5) jim, in IUf>«lu fro11Wil 1!1 Qbliquo 

a.nn;il•lliformt.s wl limo.ifowrnt.s, pott.IS lollg itmfi.udib~tJ mranifatiJ, in d1fJ<'r.IU f'<Jlt•ri 
Wlhft QIIJ;UIIIIis, 5 6 (7} /IIIJ;itmfis pn!<i/itis. J'/ntriXJSiidill 1!1 dtti/(}(pfilfia llb.seriii!S. 

Epi.:uti$Jtild ... ,· l•yphii •tprt~libus ~ylimlrid$ tiOn · it~lll$/fllii WmJ>OSit•~o Fi/mU1< ubkr~t~ 
1/ahitatin: terre$lri$. 1/okltyp"$; Ll: 7Jmll)t 187 (/IIV\S 41473). 17 /11/y 1003, )'mmrlt l, 

Cl•ir~11. 

Basidiomata (Fig. I) small to medium. Pile us 2-8 (II) em in diam .• convex to 
plano-convex. oflen slightly depres!'ed abo\'e the sLipe, while to chalk white, 
but with cream colour over disc, slightly viscid when wet, glabrous; margin 
at ftrs t incurved, then strdight, often undulate. Lamellae decurrent, whitish, 
then pinkish, crowded, up to 3 mm in height; edge entire and concolorous; 
lamcl lulac numerous. Stipe 1-1 (6) x 0.2- 1 em, white to whitish, unchanging, 
usually eccentric, occasionally nearly lateral, subcylindrical, smooth, basal part 
sometimes with \Vhite cottony mycelium. Annulus absent. Context 2-5 mm in 
th kkness. whit\:, unchanging; odor none or farinaceous; taste mild. 

Basidia (Fig. 3) 23-36 x 8- IO!Jm,davatc, hyaline,1-spored,rarcly 1- or2-spored; 
~lcrigmata 3-'1 (5) f.! Ill long; no d3rnps ob~crvcd on ba~l septa. Subhymenium 
composed of h)•phal segments 3-6 f-llll in diam. l.amellar lr3ma composed of 
more or Jess regularly arranged, br-o~n,hing and ana;;tomosing hrphac 3- 12 
1-lm in diam.; oleiferous hyphae rare. B3sidiospores (Fig. 2) (96/4/3( (7.0) 8.0-
11.5 ( 13.0) x 6.0·8.0 (8.5) ~m. Q = ( 1.07) 1.11· 1.51 (1.83) (Q = 1.33 ± 0.11). 
nl"<lrl)' colorll"sS and hyalint', thin- to slightly thi ck-walleJ (wall < 0.5 1-lmthkk), 



l:igs. 1-4: Clit"f>iltu amy,:daliforrnis (holol}'J'C). I. 1~5idiomata; 2. lldsidi()sp<H~ in side vie:w. 
\'cfl ln.l \·icw and JI'VIar \·icw: J. Sul>hymcniurn ~nd h~·mcniurn with basidia al dilfercnt sl<lgcs of 
dC>\>elopmcnt. <1 . rikipcllisand subcutis. Kolt ltm1in~l ctlls of pildrtllisoftt!l t\rouJI«i inlo fascidN 
l)ll pika\ ~urfacc: ) Ubcu li~ CIJIIIjlOSCd I){ irregularly ~nd wn~~:wl~>~t \l,)l))e\ )' arranglod hyphae. 

umygda liform to limoniform in side view and often with a distinct supruhilar 
depression, limoni form to sometimes nearly ovoid in venlral \•icw, st rongly 
angled in polar view, wi th S-6 (7) obvious longitudinal ridges; ridegs 1- 1.5 ~oun 
in height Pleurocystidia and cheilocyslidia absent. Pileipellis (Fig. 1) a .:uti~ 
composed of more or less radia lly arranged, repent, colorles..; and hyaline, non­
encru~ted fllamcntnu~ h)'Phae 2-5 f!m in diam.; terminal cells subq•lindric, 
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fusiform or narrowly davate, 3-7 !Jill in Jiam. , on pileal surface often grouped 
into fascicles; subcutis composed of more or less irregularly and somewhat 
loosely ;~r ranged, th in-waUed, colorless and hya line filo:~mentous hyphae 3-6 !Jill 
in diam. Oarnps absent in all tissues. 

Habit , habitat, dist ribution and season - Single or groups, on soil in broad­
leaved (Litl10cr1rpus, 'Ji!rustrot!mia ) or .:onifcrous {Pimu) forests; China (Taiwan 
and Yunnan). July to Aubrust. 

COLLECTIONS EXAMINED-China, YussAS I' ROYISC I!, BAOSJI ,\S 

MuNTCII'AT.Tn·, 11-awan, a ll. 2 t00nJ, 17.V II.2003, LE Zhang 187 [ uowTYI'I~. t iK1\S 

•JU7JJ. TAII'.'AS I'RO\' ISC[, NA!I."TOU COl.lSTY, Yuaulfo:ng, 2-lu.OT :-.I, 121".11 ·E. al t. 

2750nl. 20.VII. I999, W.~. Chou CWN -1390 [ThM·F 1331 7, as C prwmlro$ by Chou 
(2005)): ibid, 2•1H.07 ' :-.1, t21".13"E, aiL 2800111, JO.VIII.2000, W.:-.1. Chou unJ Y.l'. Ytn 
CWN4757 [~M·f 1·1.1.90[. 

Comments-Ciiropilus mnygdtdifimnis is charoKtcrized by its white to ..:halk 
white, small to medium-sized basidioma with an eccentric stipe, absence 
of plcuro- and chcilocystidia, and broadly amygdaliform to limoniform 
basidiosporcs with 5-6 prominent longitudinal ridges and a distinct suprahilar 
deprc)>...;ion. It should be pluced in Clitopilus section Clitopilm due to it s well 
dc\'cloped sti pc and large basidiospores with k ss than 7 promi nent longitudinal 
ridges {Singer 1986). 

In section Clitopilus five species, namely C. griseobrmmeu.s T.J. Baroni & 
llalling, C. ligt~yotu.s ! Iongo, C. prwmlus, C. pax illoid.:-s Noordd. and C. 
quist111ilit1ris (P. Karst.) Noordd., havc bc:cn rc.;:ognizc:d (Baroni & Halling2000). 
Cfitopitm griseobrmmem, originally described from Costa Ri..:a, differs from C. 
mnygdaliformis by its brown to grayish brown pileus, the usuall)• ..:cntral stipe, 
much longer hasidiosporci:, and dark brown incrusted hyphae in the pilei pel! is 
with subcapirate terminal elements (Haroni & llalling2000). Clitopitu.~ liguyotu ~, 

originall y dt-scribed from Japan , differs from C. amygdal!formis by its grayish 
brown to blackish brown pileus, the usually cenlnll stipe, and much narro~vc r 

basidiosporcs (llongo 1954). Cliropilu.s paxilloidt•s, originally dl>scribed from 
Norwa)'• has a stouter, thicker-fleshed basidi oma with a grey-brown pi leus with 
st rongly involute margin or grey-brown spots on the pileus surfilcc, il grey­
brown to greyish stipc, narrower basid iospores with higher Q ( 1.15-2.1), and 
st rongly encrusting pigment in the pileipcllis (Noordcloos 1993). Clitopilus. 
pru1111lus, origi nally described from Europe, usually has a pi leus with somewhat 
grayish linge, a ccnlral or onlr ~lightly eccen tric stipe, longer and narrower 
(usi(orm ba..;idiosporcs with 5-8 longi tudinal ridges and size of 9- 13 x 1\-6.5 
(8) !Jill with much higher Q (1.3 -2.0) (llanscn & Knudsen 1992, Noordcloos 
1988, 1993, Pegler & Young 197 1, 1975, Yang 2000). Fur thermore, C. prmwlus 
is distributed in northern lempemte regions. Cfitopilu.s 'JIIiStflliliMis is only 
known from Nordic regions of Europe and differs from C. mnygdtdiformis by its 
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reddish brov.cn pileus, small er ba. .. •idiosporcs, and habit of growing on cnrkhcd 
soils (I Jansen & Knudsen \992. Noordcloo:; \98 1, 1993). 

In the fi eld in tro pical China, C mnygdaliformis may be confused wit h C. 
apalus var. ap(l/us, C. crispus 3nd C oricmWiis 't:), Baroni & \·1/atling. all of 
which were originally des.:rihed from tropical south East Asia and South 
A:;ia, and found in tropical China, and C. apalus var. macm.~poru.~ 'l:j. Baroni 
& Watling, origi nally described from Uganda, J\ frka. llowe"cr, all these taxa 
posses mu.:h smaller ba.;idiosporcs with lower but more (7· 12) longitudi nal 
ridges. f- urthermore, C. tlJHduJ usually has smaller basidiomat a, C. cri~ms has 
radially urr..10ged li ne ridg(.'S on th~,.· pileus with a subfimbriale margin, and 
C. vrientfllis has cheilocystidia (Baroni & Watling 1999, Pegler 1977, 1986, 
Singer 1978). Clital>ilus clwlybesct?ns ' l ~ J . Baroni & Desjardin, described from 
' lhai land (Baron i et al. 200 1), differs from C. mny~[daliformis by its grayish 
blue discoloration of the in fundibulifo rm pileus and th e cent ral sti pe wi th age, 
subcapitate pilcocyst idia and ::oignificantly::omaller ellipsoid ba::oidiosporcs wi1 h 
8- 10 longitudinal ridges. 
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First record of the genus Byssosphaerio (Pieosporales) 

in Mexico and Venezuela 

ROSARIO M EDEL 

mso1ri11. metld@it•o:coLo:du.m.Y 
111stituto rlt! Ecologfa, Unirl11rl de Mic:f'loy:ia 

AJmrlmlo Jl•x~t.,/ 63, X1•ft•Jw 91000, \fo:rm:ruz, Mt>:cico 

Abstril(l -111~ gtnu.s BpimpJm..,ill is r«ordOO for firs! linK' from Mexico and 
VenezueiJ. /J.. jamai(mra. is reoor&.od from Mexioo and fl. Jd1itdnma~rimra from 
Venezuela, both s ,~,it$ wtrt found in cloud fornts. 

Kt'~' ... -otds-An"vm)•t-.Jftl , .l.fdwi(Jmmll/fl(~il<' 

HyssMplweria Cooke is an ascomycete that belong.<: to the order JJfeo.(pomle.( and 
in cl udes at least 10 widely distributed species (Kirk et al. 200 1). 13ibliographi.: 
in formation about this genus is scarce (Uarr 1981, llrde ct al. 1999). ' I he 
Pleospomlescon tain li9 genera (Kirk et al. 2001) and is a group of fungi that 
is little known in Mexico. Acco rding to ~·ledcl ct al. (1999) only three gene ra 
had bee-n n:portnl by 1996: Sporormia De Not., SJX.lrormitdla Ellis & Evcrh. 
and Dt:litsd1i!1 Aucrsw. (Ahnm.J & Cain 1972, Udawaga & Kobayasi 1979). On 
the other hand there are no records of th is genus from Venezuela ( lturriaga ct 

al. 2000). lhcsc constitute the firs t records oft he genus Byssosplweri11 for both 
..:ountrics. 

'I he material s tudied was moun ted in KO II 5% and Melzer's iodine reagenl. 
The specimens arc deposited in the Mrcological Collection of the Jnsti tuto de 
Ecologia (X AI .). 

Byssosplmcri"jamllicmw (Sivan.) M.l.!. BarT, Mrcotaxon 20: 34, 1984. J:igs. 1·5 
• fl.:rpouid dtl j<~m<Jiuma Sh·,m., Mycot. Pap. 127: 35. 197 1. 

Ast:omata 0.3- 0.S mm in diamdt'r, globost', with tht' pore rt'gion almost plant', 
dark brown externally, surface roughened, with a pa le brown ring around 
the small ostiole, st roma with appendages, more evident when st romata arc 
crowded. Pseudoparaphysl$ up to I ..-m diameter. Asci 130- 135 x 11- 12 I-'m , 
with eight spores, .::ylindric-clavatc with a stalk. Ascosporcs 30- 35 (-38) x 5-7 
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(- 8) f.lnl, fusifo rm, 1- 3 septate, markedly const ri cted in the ce ntral region, 
hya line to olinu:cous brown, with th e ends dark and acute. 

Habitat: gregarious, on Qurn:us fru it cupules, on the ground, in .:loud forests 
at 1100 m alti tude. 

Sp«inlt'n t.xamined- MF.X IC:O. VF.RACRUZ. Municicpalit}' (( San AndrCs 
Tl:dnchu a.yocan. &1 11 Antonio I \ida. l~o. tJ IXII1999,)arvU, J79 (XAI.). 

Notes- The pale brown region );urrounding the ost iolc, the size of ascospores, 
am! their acute dark ends arc diagnostic charocters (Barr 1984). 'Otis species can 
be d istinguished from B. salebrosa (Cooke & Peck) M .E. Barr, which has spores 
(30- ) 10- 50 x (6- ) 7- 9 ~m. with 1-5 septa and ascomata without appendages. 
It is ab•o different from 8 . . ~chicdt:rm(l}'tUiwm (Fuckcl) 1\<l. fft Barr, wh ich ha.<: 
a bright orange zone around the ostiole. H. jmnrricmm is. also reported from 
Puerto l{ico, Trin idad and jamaica (Barr 1981), who noted that .. II is probably 
much mo re widespread th an these record~ indicate. I suspect some collections 
identified as ' llerpotrichia sdlleidermayerimw with pallid pore rcgion'bclong 
instead to B. jmnaicmw.'" She reported this species on decorticated ro tt ing 
wood, but the material studied lu·re was growing on Qu.trCU$ fruit cupules. 

Byssosplmcria sciliedcrmayeritma (Fuckd) M£. 13arr, Mrcotaxon 20; 3<1. 198•1. 
Fig.6 

• lfupoldd tia scMt'll<'"mltlprimm Fuo::kel. fa hrb. :>:ass. Vet. :>:aturk. 27·28: 27, 1873 (for an 
r;ucnsivc .~yoonrmy see Uarr, 1934). 

A complete description of this species is pro\'ided in Hyde d a!. (1999), and the 
material also fits well with the dcs..:ription given by Barr (1981). 'lhe material 
studied shows dearly the mucilaginous sheat hs at the end.; of the a..;cospon.'S, 
which is unique in this specie~ 

llabitat: gregarious, on decaying \\'OOd, in d oud forests. 
SpccinlCn cxlllnined VE:-IEZUEI.t\ . ,\RMiU1\ . Varquc :-.ladollillllcnry Piuicr, Rancho 
Craodr Biological Slat ion 29/VI Il l 1!.199, M .. t fd 730·b, CII·~U~~ 5190 (bol h in XAL). 

Notes-'! he diagnostic '-hara.:.ters of this species arc the bright o range region 
around th e ostiole and th e ascospore size, 1- 3 septate with a mucilaginous 
sheath. 8. $cl1iedermayerimw is known rrom North and South J\mc ric.l . Europe, 
Africa , Asia, t\ustralia, i\•falaysia and the Philippines (Barr 1984, llydc ct al. 
1999) and is recorded here for the lirst time for Vene;~.uc l a. 
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Figs. 1-6. I•S. B~>J>It~rru j;u~tn i<"'"'· 1: ~tronklta (lOx); 2: ascosporcs (IOOX); 3: Asci and 
aKospores (-&Ox): 4: lise<).(~ showing the M'phl n1:1 rkc-.:ll)• constricted in IlK> «:nl r.l l region 

( IOOx): S: A.SCo:iiiQn:) ~howlnJI the d ark o: mh (I ()Ox). l : iJ~. 6. /J. .u:Mc-(luma)¥rimm: >lmmal:i ( lOx). 
Phot ogro~ph$ R. Mt'del, from ,larvioJ7'9(Fig,. l·5) .and Mekt 710-/, (Fig. 6). 



250 ... Mtdcl 

literature cited 

Ahn.....J Sl, Cain Rl:. l 'nl. Re\·ision uftl1e genu)."iponrrmia anJ ."ipomnniellfL C'..an. Joum. Uol.. 50: 
4 19-4i7. 

Burr M.I:H 1984.1/crpotrichiaand its segrejtates. Mrootuoo 20: 1-38. 
Kirk 1'. Cannon I'F. l}o~vitl JC.Stulpen JA. 2001. Ain~wotth & Bi ~by".s l)klionuryofth.: funzi. 9ed. 

CAB! Bioscience. Bakcham Lanc, UK. 
lturriaga ·1: l'kz I. Solnabria N. I Jo lmquist 0, Ur:.teamonte 1 .. Urbina J-1. 2000. Est:tdo a.:tu:~ l del 

conocimiento dt: b Micobiou en VelleZueb. l';.llUD. USH. Caracas, Venezuela. 

Hyde K. Goh n: . Taylor IE. FrOhlich J, 1999. B~plraai<~, CJu~t~plr;u:rit•, 1\'imlit• and 
OrmllispAAJ gcu. new. f.lfl palm. M)·oologica1 RCSCil rch 103: 1423-1439. 

MNcl R, GuzndnG, Chac6n $. 1999. Esp«it$de nlilcrotuicetos citadasdt M~xico.IX. Ascomycetts 

parte Til: 1983-1996. ACI<I not. Mexicana 46: 57-72. 
L'da~:.o~wa S, Kob:I)':ISi K. 1979. Coprophilous fu ngi from Mexican Vok·.mo l»opoc;attpetl. Joum. 

!ap¥nfkiL5·1:1 -S. 



PhyJ/achora tengchongensis sp. nov. and a new record of 
Phyllachora (Phyllachora/es) from China 

NA Lw', & LIN Guo'· 

limttd•I56@ IIU.com do g11ol@l;mz.im .~r.czJ 

'Key l.<t/wr.JIIIfJ oJSysl.:m.tlic Mf17••lugy mul f.idw11olttgy 
lltstitw.: of Mirmbiology, Chin~u 1\mtl.:my ofSci.:nus 

H.:ijiug /00080, Chitw 

:cr.ulzmt.: Uuiv.:~·ity lifCitirll!:i.: Acmlemy vfSciau:.:s 
IJl•ijing 100049. China 

1\bstra<t A ne.,.· ~pcdC$, Phyllachom ttt:sdum~~mis.on Mi ... ·amlws.floridtJit•$and a nc"'' 
Chi1M':SC r«OI'd, P/Jyllf.dw"" mnaicmm on UtJ•illif'c'tlbmt /H" "ifltmm• ar<' rcporlcd. 

Kl:)" wurdJ- Surtlllriont)'C'dilltl(, br ~pol , b Xt>IIUm y 

A new spe..:ies of l'hyl/acllom on leaves of Miscmrtlms floridulus was collected 
from Yunnan and Hunan Provin..:es in 2005. Two species of Pllyl/a.:lmm have 
bee n rccognb;cd on lhe genus of Miscautlms: Phylladwm miscantlli Syd. & I~ 

Syd. (SydO\V & S}'dow 1917, l);}rbery 1967, 1971) and 11hyl/(tc/wm isclwemi Syd. 
& P. Syd. (Parbcry \967). Pl•ylhldwraemeisluma j.Y. J.i & I J.R. J.uo (J.uo 1984) 
was described in Luo's master dissertation , so it was not efrectively published. 
The new species of Pl1yllachora rcportc:d here di lrcrs from Phyllachom m ist:tmtlu" 
in having, narrow ascosporc:s, while the latter has broad ly dlipsoid ascosporcs 
measuring 18- 21 x 12- 11 JJ!ll. 'I he ncw speciesdiffersfrom Pl1yllilchom is,:lmc!mi 
in having large, oblong ascospor~'S with o ne end acute or ovate· acuminatc. 
' I hus, a new species is de!Ocrihcd a.~: 

Pl•yllacltom te t~gcllotlgcnsis Na l.iu & t. Guo, sp. nov. 
f-1\'coB"'-~" MB!i 10593 

i\luc!tltoc c}'~lloylltot, 0.3- 1.7 .11 Q3- 0.8 mm, m"suw, 11itUfttt. C:-llt~!tlc wmd~<'t114" 14- 20 .•· 
/A 1.8jllll,t:ylimlrit14".Coni.lia 16 25;\·0.2jttn,hyalitra,jiliformia. Awmllllftll35 7-Wx 
100 ]6() 11m. 511/ lffl qlitl.-nnitl<7t1 .-.-olutll, ~lijt:>oitl.-tl wl irugnltmu. A.s.-i 9J 159 x 15 23 
f1111,0('Jtl.<pt'1ti,dtml ti, omitunitnti,p<"tfomt'lllati. 1bm..tpome 15 16xS IO jun, utriktiatne 

'roncs)J<Nxl ingaulho r 
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~oo:~ irrc,.:ularitcrbi$triatr ... •, lmkcllulat'C$, ltyali11nt, atiJ:I•JIC dlip.widcnc, oblmr,;:IIC, .:xtrcm~ 

t/Cro/acwiii"YIIQ·tu:tunimllu. 

Leaf spot: blackened regions sparse, roughly circular or ellipsoidal, 0.3-1.7 
x 0.3-0.8 mm, shinin~; black, I· to 2- locuk1le, the o:otiolc incon:opicuous, 
blackened regions may be \'isible from both sides of the lca\·es. 

Anamorph: conidiogcnous cells arranged in groups, cylindrica l, tapering 
towards the apices, 14-20 x I .4-1.8 •.un. Conidia 16-25 x 0.2 !Jm, filifo rm, some 
curved, thin-walled, hyaline, a.-.eptate. 

Tcleomorph: ascomata 135-740 x 100-260 !Jill, epigcnous, immersed in the 
upper epidermis la}'Cr of the leaves, ellipsoidal, some irregularly shaped due 10 

compression forces, asci rising from the ha.-.al and lateral wall of the a.-.coma. 
Upper wall up to 68 !J ITI thick, composed of epidermis cells which arc occluded 
by melanized material. Lower wall up to 43 !!Ill thick. Lateral wall up to 43 !!Ill 
thick, composed of thin-walled cells. Paraphyses up to 3 !Jill wide, thin-wa lled, 
gradually 101pcring, no branching, septate. Asci 93- 159 x 15- 23 !Jill, 8-spored, 
clavate, short pedunculate, th in-walled at maturity, unitunicate. r\s.;ospores 
arr-.mgcd un iscriatc or irregularly biscriate, 15- 26 x 5- 10 j.llll, narrowly 
elli psoid, ohlong with one acute end or ovate-acuminate, onc-..:elled, hyaline, 
thin -walled, smooth. guttul ate, with a gelatinous sheath. When over-matured, 
the ascospores become yellow. 

Spcioten~ examioo.•d Oo li\'in!l lo.:>~ Vt'S o( ,\fi$Ctllltllu$JWriduluJ \\'arb. ex K. Schum. & 

Lauterb. {l\NIUtlt)_. China. Yunn:.n _. 'l~n~.:hong, alt. 1600 m _. 20 IX 2005, ;o.J. Liu, 't..Y. Li 
& 1.. Guo 146, IIMI\ S 169551 (hoiOI~')X"); China, llunan, Changde. Tai ~-ang mounlll in. 
alt. •170m. ll:l IV 2005, Z.Y. Li & L Guo H. HMAS t69SS2 (l'atal)-pt"). 

'I he specimen of 1'11yll(ld10m on Cllpitlipr!diwn parviflorum \\'3S collected 
from Yunnan Provi n.:c. Previous!)'• only Pl1ylta .. :l10m isclwemi was reported on 
Capillipedium, whi ch often ha." ;;;lightly constricted a~osporc~ (Parherr 1967, 
J>earcc & llyde 2006). The specimen coll ected by u.-. has similar a~osporcs 
to Phylllldmm dmerinma, but no constriction at the centre, since the hosts 
are the same plants (i\11dropogo11 micnmllms Kunth was synonymized with 
CafJillipedium fJIIr1'iflorwn, Chen ct al. 1997), so we ide ntified it as: 

Pl•yllacllora americana Parberr. r\ust. J. llot 15: :!90. 1967. 

Leaf !>-pot: blackened regions sparse, rarely aggregated, rou~hl)• .:ircular, 
ellipsoidal, flattened, 0.5- 1.7 x 0.2-0.5 nun, shining black, multi· locu late, 
sometimes up to :ft. loculate, the ostiole in..:onspicuous, hlackcned regions ca n 
be seen from both sides of the leave:;. 

Figs. 1· '1. Phyllm·I,Qrt•lo:IIJ,:tl,QtiJ;riiSJ~ Fig. 1. Si:(tion 1hrough inm~rstJ a$(oma. Fig. 2. Difft rentia l 
interfert>nce micrograph o( conidia and cooid i~~no\1~ cell. Figs. 3·•1. l>ill'er;,•n li:al intertt.>reoce 
miaogra11h of a5(u~ and h(OS))(lrts. Fig$. S-6. l'ilyll<~diQw 11mrriwm1. J!ig. S. Se<liC>n through 
immerSt'il asooma. Fig. 6. Dift'erential interftrence micmgro~ph of asci and aj.Cruporc.., . 





254 ... Liu & Guo 

Anam orph: no t seen. 

Tclcom orph: ascom ata 125- 425 x 50- 95 ~o~m . immersed in the m csophylllayc r 
of the leaves, e llipsoida l, with well-de\•elopcd, hyaline periphyses, asci rising 
from the basal and latcr.s l wall of the ascoma. Upp,·r wall up to 15 ).1Jll th ick. 

Lower wa ll up to 25 ~m th ick. Latera l wall up to 20 ~m thi..:k, composed of thin­
walled cells. Paraphyses abundant , longer than asci, 2 ~m wide, thin-wa lled , 
no branch , septate. Asci 73 - 105 x 10- 15 f.1 111, 8 -spored, cyli ndrical, obtuse at 
apex, with apical ring, short pedunculate, thin \\'allcd at maturity, unitunkatc. 
Ascospores arranged uniscr iatc o r irregular!)• hi seriate, 9.5- 17.5 x 6-8 ~m. 

ellipsoid, ovoid, guttulate, one-celled, hraline, smooth , wi thout a gelat inous 
sheath . 

S~'Cimrn~cxamiflt'\1 on thing lea\'Cj~:OfC.llpillip.~irml parvijlomm (R. Ik) Stupf. Chi n.~ , 

Yunnan, T~ngchong, 20 IX 2005. N. Liu , Z.Y. Li. L Guo t.J7, H.MAS 169553. 
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New records of lichenicolous and lichenized fungi 
from Turkey 

Mf.IIMETCO KI IAN II A I.IC I. 

mglwlici@crc:iyi!~! . .:du.tr 
Biol()fzy D.:pt~rtm~rrt, F.rw lty oJSri.:nu d· J\rt, Erri>~S Uniwrsily 

Kay.~ .. .,.;, 'Ji,rki!y 

m;,•wmhm@lmtuW/u.(•(/u.tr, murk@muulolll . .:dll.lr, 
1).-p.tr/mat/ of Ricdrrgy, Fdcul/y,ifSciruu, Am11111lu Un iv.:rsity 

E.~kift•lu'r, 'lil rkt'J 

Abstract Si.~ )pt<:i t~ uf lichenicolotn fungi (£miCKO«IIJ mm.-1/m, l'ulyro«11t11 
rl::io:.lros...7fkii, Pvl~un:rml JJ>OiiUIIlfia j', Stigmitliwn S)'fV/.Irora"'m, Wi-vf1/f'llcnn)\"N 
hdcrodrrou.<, und z,.v,ckhimn)'('csl«,am.mtc) and on~: licheni1.t-d fungus (StcrtOt"mtlotr 
"'"'"vimuun) art" rtpo rteJ fOf the first tin!(' fro n1 Turkey. Conuuenl~ on th ~ ir habi tat and 

substro~lil and a ~hu r l diaw)()l; i~ are pro•i dl!l:l for each taxuo. 

Kc~· wmxb- A<cmn.)'t'•ll'a, r~'l\' noc-o~ rpt)U' fungi , lichenJ 

Introduction 

Slud i ~o.-s aiming lo dctennine tho: lidtcnicolous fu ngal componcnl o f lhe biola 
of Thrkcy have inll!m>ificd in the las: lthrec years (Halt c1 cl al. 2005, Hafdlnc r 
& Jolul 2006, Halt'-' \! I al. 2006, Hawks:worth & Hah.:a 2007, Hahc1 ct al. 2007). 
Furt hermore, Hafellncr & John (2006) compiled the existing in format ion 
along with new record«, recogn izing 63 taxa. Now, 71 infragcncric taxa of 
licheni.:ololL« fungi arc known from Tu rkey, but it is obvious that this numbe r 
is too small when compared wi th other l~uropean countries (Faltyn owicz 2003, 
ll awk i<i worth 2003, Scholz 2000) and a total of at least 250 might he expected 
Therefore, more studit.-s on the lichenicolous fungi o f Turkey are needed, as well 
as on the lichens of Turkey, to gai n a sound knowledge of lhis elcmumt of lhe 
country's bio ta. 

Here we aim to make a furl hereon! ribution to our knowledge of the lic.henicolous 
fu ngi of Turkey, and in additi on report one of the host lichens encountered in 
this study as a new record for Tu rkey. 
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Materials and methods 

The specimens are stored in ANf:.S ( l lcrbarium of Anadolu University, Science 
Facu lty, Eski~chir, Turkey) and theiraccl'ssion numbersaregiwn in parenthes-es 
after the locu.lity details. 1l1e speciml'ns- were examined wit h a Ldca MZ6 
modd sterl'omicros.:ope, a1ld an Olympus BX51 microscope. Specimens were 
examined in water, 10% KOH, Lugo!S iodine solution, or lactofu.:hsiJl. Spore 
measurements were gcncrallr.:.arricd out in KOI-I, but in the ca!le of thin-walled 
spores th e dim ensions were also checked in water. ' I he descriptions given below 
arc the original descriptions of the specimens examined. 

Species recorded 

Et~dococcus 11a11cllu.s Ohlert 1870 

A detailed description is provided by Kcisslcr ( 1930: 4 17-418). 

'fhe specimen wa."' .:ollected from the thallus of Stereocdulou · ·~ lll'i!mwn 

on calcareous rocks. Ascomata peri thecia, bla.:k. - 100 ~J m. As.:i 8-sporcd. 
Ascospores 1-scplal'e, pale brown, 8.5-13 x 3-3.5 !Jm. 'I he si1.c of the as.:ospores 
in the Turkish specimen is a little bigger than the size given by Keisslcr (1930), 
i.e. 8-9 x 2-3 lim. The hymenial gel turns red with l.ugol's iodine solution 
without pre-l rl'atment with K. 1lu· species seems to be comml·nsalistk as no 
damage was evident on the host. 

This boreal species is rest ricted to Srereocmtlon :.-pccies, especially to S. 
tome11tosum (Zhurbcnko 2000), and known from Sweden (Santesson 1993), 
Estonia (Su ija 2005) and America {Diederich 2003). 

MA~ISA: Salihli , Wc~l of Y<~gba~l l Village, Jfl' 39' N, 28' 27' f- alt . 6-\0 m, on thulius 
of .'iruro.:aulmt •·•:mvimmm on calcareous rocks. 16 ,\ug. 2006. M. Candan (ANF.S 
1101 •1). 

Polycoccum d::icdus::)•ckii (Bolx:rski) D.Hawks1'·· 1980 

A detuiled description is provided by Hawksworth & Diederio.:h ( 1988). 

The specimen was collected on the thall us of Vermcllrill calcisedtl on limestone. 
Ascomata perithecia, c:rumpent, subglobosc, black, 100- 130 !illl· Jlamathccial 
fil amen ts present, 1.5-2 JJill wide. Asci clavak, c. 62 x 30 !Jin, consistently 
2- spored. Ascospores brown, 1- septatc, elli psoid, .::ells ± equal in size, 
vcrrucu lose, 25- 28 x 8- I I !Jill. 'I he lengt h of the ascosporcs is smaller in the 
Turkish sped men than the size given in 1-! a,..,ksworth & Diederkh (1988), but 
considerable variation is 10 be expec ted when dealing ,.,.ith large ascospores. 
'I his spedcs is primarily distinguished from the other species of the genus by 
the 2-sporcd a.-<ci and large ascospores (llawksworth & Diederich 1988). 
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Known also from the British Isles and Poland. there growi ng on the thallus of 
Verrw.:aria ba/deusis(llawk~worlh & Diederich 1988). 

,\IASISA: Kul:~, 1\'orthwest o(Kula, 38' 3'1 ' N, 28' .38'1::, a h. 680 m , o n thaltusol \'em~enria 

tt•ldml" on .:akareous rocks, I <I Aug. 2006, M.candan (AKES 10 160). 

Polycoccum sporastatiac (A n1.i) Arnolcl1871 

A detailed description is provided by Hawksworth & Diederid1 (1988). 

The specimen was ..:ollccted on the arcolcs of Sporastuth1 tcstudill t'(l on siliceous 
rocks. As..:omata pcritlu:cia, immersed on the ;~ reoksof thc host, associated with 
a supe rficial network of hyphae, 170- 200 ~Jill. Hamath eciallilaments present, 
branched and anastomosed Asci d ongat!!· d avate, 8-spored. Ascospores 
distichously arranged, broadly ellipsoid, upper cel l often slightly hroader and 
rounded, the loh'er often all enuated, olivaccous hrown at maturity, 22- 23 x 
10 JJm. •the specimens belonging to this species generall)' have 1-spored a....:: i 
although 8-sporcd a.o;d arc also known (I Jawksworlh & Diederich 1988). 
llowc\•er, we obscr\·cd constan ll)' 8-sporcd asci in the Turkish speci men. A~ 
staled b)' Atienza cl al. (2003) for Spanish mah:rial, no galls were obscn 'ed 
in the ureoles infected by S. ~~-~lmlitreu in the Turkish specimen. The Turkish 
specimen scc:ms to be commensulistic ;~ s no damage was evident in the host 
areoles. 

Known also from Gt-rmany (Tricbd & Sdtol:t. 2001), Spain (Atien:t.u ct a!. 2003), 
Asia (Tricbc:l & Rambold 1991), Greenland (Aistrup ct a!. 2000), ;md North 
America (Tricbcl & Rambold 199 1); growing on Sporastatiu l f!Studinea or S. 

fJ()Iyspom. 

l:..« t/1ttHIR: 3old.J~ Tiirkmcn ll ill, 39' 54' N. 30' 41' f:.. all . 1500 n1, on thallus ri 
Sporast(llia r~wdint.'<1. 01l ~i l iceous I"(ICks, 21 1'\0\", 2006, M. C..otlln (ANF.S 10901). 

Stcrcocaulotll't'Sm•iamuu Pcrs. 18 11 

Det ai led dcs.:ript iorlS arc provided by (ilvstedal & Lewis Smith (200 1) and 
Brodo eta!. (200 1). 

' I his \ichenized spe.:ies was found on metal-rich, hard vo lcanic rocks in lo..:alitics 
in the Kula volcanic area as given below. It form ed compact tufts locally, 
especially in sites far from anthropogenk. infl uences. Pscudopodetia 1.5-2.5 
em tall, erect, forming compact tufts, branched, hard and almost woody at the 
base, phyllocladia wart-like, crowded, greenish grey. central parts surrounded 
by palcr-grc)' wh ite swollen margins. Soredia very rarely observed Ccphalodia 
and apothecia we re not observed in Turkish samples. 

' I his widespread species is known from Antarctica ((i)vstedal & J.ewis Smith 
200 I), Nort h and South America, Europe, Asia, and Australasia (l'urvis ct al. 
1992). 
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MASISA: Kut ... North ~>'Cjl of the Kul.-town. 3-8' .H' N, M' 39' li,alt. iOO m, 1>o \'O icmic 
roch 1•1 Aug.2006, M. Cand.Jn (ANF.S 10 171), S;.l ihli. Wo:st uf Oo:mi rkOprii c.la u•. 38' 
36' N, 2!r lfl' E,<~l l . 2 10 m,on ' 'olcani' nx:~. IS Aug.2006. M. CanJan (M\11:.S I OliO), 
Salihli . North\"1"\>St ufEminbo:y ,·iJl;~gt:, 38' 36' N, 2/J' 2S' E. al t. 6 10 111, on \'Ok1mic rocks, 
16 Aug.2006, M. Candan (AI'\ES 11014 ). 

Stigm idium gyropl1orarum {A rnold) ll llawksw. 1975 

A detai led description is provided by Triebel & C<lccr">s (2001) 

The specimen wa." coll c.::tcd on th e thallus of Umbilicariil lt! iocarpil and an 
unidenlilied Umbilim ritl species on siliceous rock. ... Few superficial brownish 
vegetative hyphae were observed. Ascomata perithecia, black, semi -immersed, 
- 80 ~m. Hacmathccium ab~tnl in mature ascomata. Asci d avalt', 8-spored. 
As~ospores colourless, 1- scpt"ate, with I oi l droplet per cell, 15- 20 x 7- 9 !J.m. 
'I he specimen seems to be Wl'akl )• pathogl'ni ..:: as some fe int dis..::olor:Hions were 
ob~crvcd in the host thallus. 

Previously known from .Europe and North :\meri..:a on thallus of Umbilimria 
spedes (Triebcl & C;i.;:eres 2001) and Asia (Kondl rntyuk & Kudratov 2002). 

K.AUltMI: Erciyts Mount<l irJ, !\orth ofPI' rikarlln (Korth slopcsofErciyts Mount.iin), 3S' 
JS' N. 3S' 27' E. ult. 2300 111. on thai! u.s of !Jmbilimria kiooenrpa. on silkcou.s ro.:ks. 02 
Ju l.2006. k.-g. M. G. liah" (A.~ES 11026). 

£SK I ~E.tnR : Bo:r.J~fl.liirkuk'u Hill. <~ I L I 500 m. Qlltholllus l.lf Umbi/i(tlritl )p.un sil ico:ous 
rod;.~. 16 ;>.iov.2006. k-g. M. l..a1Kiun & 't: T<~y (,\NI'-~ 10900). 

Wcdtlcllomycc:> llctcrocllrolls Nav.- Ros. & Ct. Roux 1995 

t\ detailed description is provided by Navarm- RosinCs & Roux ( 1995). 

'I he specimen \~as collected on the areoles of an Aspicilia spe..:ies on calca reous 
ro..:ks \"h i.:h wa~ K-. It seems to be highly pathogenic a~ as.:omata produ..::t ion 
in the host lichen is suppressed and the lhal\u.-. is deformed. Ascomata 
perithecia, black, open ing irregularly h)' fragm entation of cephaloth edoid 
plates. ll amathcdum of branched and anaJOtomosed in terascallilaments. 1\JOci 
8-spored. 1\scospores brown, 3-septate, I he end cells al ways paler, 32-36(-40) 
X l l - 13~-tm. 

Previou~ ly known only from Spain on the !hall us of Aspicili11 aii.:M~II (Navarro­
Rosi nCs & Roux 1995). 

I>:AMAMA I'i: Kamdag. J'f 23' N. JO' 57" I!, <~lt. 2250 n1, on th;1lln~ of Mpitilin ~p.on 

t"abl roous rocks. 12Jul. 1002. C Ozrnt•n (ANES 101 59). 

ZwacklriomycC!> lecrmorac (Stein) Nik. l loffm. & llafctlncr 2000 

1\ detailed description is provided by Eta)'O (1994). 

'I he specimen was collc.:ted on the areolcs of Loborlwlli11 mdiosa growing on 
calcareous ro..:ks. It seems to be commcnsalislic as no damage w a..;; evidcnl in 
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the hostr hallus. As..:omala pcri thccia, black, - 0.2 mm diam, osriolc h road and 
urceolate. grccni~h . Jlamalhcdum of branched and ana~lomo~cd inlcrascal 
filamen ts. i\.sd 8-spored, 70 x 11-12 tJ m. A~co~pore~ colourless. simple, lear­
like, with many oil droplds, unisc ri ally arra nged in asci, 14-ISX 6-7 tJ.m. 

KnO\Y'Il on a wide range of cru~ lose lichen~ on calcareous substrata, including 
A~pidlia COI/torw , Q w de/Miella aurelia, l.ecauom rdbescen.~. J •• crem darrr, 
t. di.~pem1, J.ecidella stigmatea and Verrucaritl ptmnigertl in Spain (Etayo 
1994). 

;\'-\N1S": Salihli, \\'~1 <)(Y~jtb:o~tl Villil!-,'t . .38' .39' N. 28' 27' It ;~J t . 6-10 111, ur1 t h ~llus of 
I.ub<Hiwlli~tmdiustl on c-akareous roo:la, 16Aug.2006, M. Can.:lan (Ar\ES 10156). 
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Ripartitella (Agarica/es) 
from an Atlantic Forest in Pernambuco, Brazil 
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Av. Prof Nelson Clmva, s/11° C£1': 50670-90/ , Recif~. I'£. BRAZIL 

~ lln iwrsid,,t/.: de Smtl11 Cmt tlo Sui. D ;:!'lcJ.ile Biofugi<r 

CEP: 968 15-900Sama Cmzdo Sul, RS. HRJ\ZJL 

,\bst ru.:t 'l hi5 fi'\I]Jt r p!'('Scnl~ two fla)lrUpit'".l l ~ flt"Cinc of RiJ>~I r/itdlll <olk:ctl'd at 
~orthcasl Brazil: R. ,,,~,., i s a l it."\\' rc<onl fron• Bntzil, aud It bm~ili<'mi$ is cited for th" 
first time lnm1this Br.nilian f(.-gion. A ktrtt\ ~Jloeci('<l;, dc:l.cript itlll5. d i«"us.~i01l . dmwings 

a•kt SC.Inning (' k_.( tron llli(roS<:"OJIY (SEM) art' prO\' ir.led. 

Kt'y .,..·ordS-~IriNmJUiilfll<'. ni."OII"O!IiCS, taxonomy. Tritl~tJ/mmlltK"<'o"l<' 

Introduction 

RipMtit.dltl Si r1gcr wa." originally placed in Agaricacea.: Cheval. trihc 
(.)>SIIld~rmatw~ l:a)•Od, ncar to the lcpi otoid genus Cysroderma 1:ayod, mai1l ly 
bc.:ausc of the simi larity of C)'~tidia (Si nge r 1917, 1986). Some aut ho rs, using 
morphological and anatom ical data (e.g., Pegler 1977, 1983, Ovrcho 1988, 
Franco -Molano 1993) and molecular d ata (Johnson & Vilgalys 199R), excluded 
these genera fro m Agdrii:acr:ae and transferred them to Tric/rolo11wlm:.:a.: R. 
1-lcim ex Po uzar. Hawksworth et al. { 1995) and Kirk el al. (200 1) also considered 
these ge nera in 'l'ricfwlomataaae, but Monca lvo d al. (2000, 2002) conclude I hat 
the taxonomi<.:. posit ion of Ripartitellll and Cysrodemw remains unresolved. 

In Bra1.il , only ll. hrtL~iHemi$ was previously reported (Singer 1950, 1953, 
Pegler 1997, Matheus et al. 2000, Okino el al. 2000). 

Materials and methods 

The basidiomes were collected at the tropical rain fo rest "Rt>se rva EcolOgica 
da Mala do Sistema GurjaU" (8° 14 '2 1" Sand 3Soo:roo" W) with t07i ha, 
munici pality of Cabo de Santo Agostinho, Pernambuco State, in Northeast 
Brazil (SECI'MA 200 1}. l hc measurements of microscopi.:: stru.:tures were 
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madt: from material mounted in 5% KOII. Line drawings were madt: wi th the 
aid of a camera l ucid<~. Color nmning and color codes follow :O.•I <~crt & Paul 
( 1950). Exsicc<Jta were deposited in the Herb<~rium oft he ,\lly.:ology De partment 
of the "Univcrsidadc l!cdcrnl'dc l,ernambu.:o" (URM ). 

Material was prepared fo r scan ning cle.:t ron mkro~cope (SEM) following 
1-=ranco- Molano ( 1993), with some modifi.:ations: pi lea l and lamellae fragment~ 

we re rehydrated for a few m inute~ in 10% Ni l ~ Oil and washed three times in 
distilled water; fix\.-d in I% Os0

4 
in 0.1 M sodiu m-phosphate buffer; rinsed 

with the same buirer; dehydrated in a ethanol series (30. 50. 70, 90 and 100%. 

10 min at ca.:h stage) and dried in a criti..:al point dryer. The fr11gme nts were 
mounted on aluminum stubs wi th double-sided sticky tape, coated with gold , 
and observed in a JEOL 5600 SEM. 

Ta xonomy 

Key for th e species of Riporli teflo found in Pernambuco 

I. Pileus ~urfacc minutely iloccosc- tomcntosc, with rcllow to nalities at the diK; 
habit solitar}' . . ..... .... . R. nfba 

I: Pileus surface with small brown squamulcs. mainlr at the dis.:; 
habit gregarious . . . . . . . . . . . . . . . .. . . . . . . . . . ................ R. brnsific11sis 

Ripnrtitella nlba )Jailing & r=r ... nco-t-.·fol., Mycologh1 SS: 669. 1996. FtGS. 1-4, 9- Jfl. 

Pileus \0 mm, convex broadly umbonate, white with light yellow (901) tint~ 
at disc; surface minute!)' tloccose-tomcntosc with remnants of \'Ci l at margin. 
Lamellae adn<:·xcd, mtmbranous, moderately crowded, whitt. Stipe 22 x I 
nun, centr.J.I, .:rlindrical, white th1.·n ydlowish at base, minutely lloccosc­
tomcntose, easily Jcfl at soil, rhizomorphs prt'scnt. Contex t thin, white, flt:shy, 
unchanging. 

Basidiospores 1- 5 x 2.5- 3.2 JJm. average 4.6 x 2.7~oun, Q = 1.31 - 1.72 (- 2), 
subovoid to ellipsoid then o.-::casionally elongate in side view, verru.-::ose and 
echinulate, slightly thkk walled, inam)'loid, hyaline. Basidia 12.5-18 x 5-6 JJm, 
d aV'.J.Ic, 2 to 4 sterigmata. C)•stidia very scarce, observed exclusi vely on :-: ide of 
the lamellae, approxima tely 24 - 27 x 7.5 JJm. fusoid,thin walled, with crystal:-: 
encrusting the apex immediately dissolving in KOII, but persisting in Mdze r's 
reagent, thin wall ed, hyaline. Pileipellis formed by ascendant hyphae organized 
in rows, terminal clement::; 20- 18 x S- IS JJ-m, subcylindri cal tu O\•oid , smooth, 
moderately thkk walled, hyaline. liymcnophora l trama irregular. Clamp 
connections prc:;.ent. 

Habitat: solitary on rotten wood in tropical fores t. 
Matt'rial t'X'llmincd: BR1\ZIL rt'rnambuco: Cabo d.;- Santo A3'»tinho, Cm jaU (·Mala 
dn Cm:iuM), 191\'11(2004, F. \\'Htchnw 16/2004 (UR.M 786n). 
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7 I I 

Figu~ I 8: 1·4 R. alba: I. Ba~iJir.wna. 2.1ldsidirurore.\. 3. 11a~idium. 4. C)"sl i; li u. 
5·8 R. buuilir.ui~: 5. Basidiomata. o. &sidios1~res. ?. Basidia. 8. Cystidia. 

Scale har 10 mm i<lr basidinmata and 10 I'm for micro~tniCIUI'(!S. 

Distribution: Costa Rica (Halling & Franco· Molano !996), Mexico (Banda Ia ct 
al. lOOS),the Caribbean (Great Antilles website <hllp://ww .... •.cortl andedu/ nsf/ 
ga.h tml>), l lawaii Islands and Colombia (sec i\•la<:rofungi of Costa Rica website 
<hI tp:// W\\'\\'. nybg.o rglbsci/ res/hall>). 

Remarks: 11tis species differs from RiJmrlitc:lltl bmsifiamsis b)• the pallid and 
lt.>Ss squamulose surface of the pileus, smaller slature of basidioma and smaller 
basidiospores and cystidia (Halling & Fr.mco . ,\1olano 1996). Recent ly Bandala 
et a l. (2005) reported /t tdbn with pileus ranging to (10- ) 13- 28 mm and 
brownish·o rangc to dull brownish ·orangc squamulcs in .:ent re of pi leus. "these 
authors also suspect that l.epiotnnrmm(lrioides Dennis and A~arictt.( ex.~nugui.( 

Mont . arc two probably addit ional synonyms of R. nfiJa. 
In the Bra~ilian collec tion we observed a l'ol ilary habit and narrower spore$, 

bul se\•cr·.tl features agree with I he original dcl'cription of this species. 
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Ripctrlitdfa bmsificmis (Speg.) Singer, Lilloa 22:•152. 1951. FIGS. 5-8, 11 -12. 

Pileus 5- 15 mm, campanulatc at fit"l't then convex with a prominent umbo 
on maturity; sur face white, smooth except the disc with densely placed small 
brown ("Ta la\'(.'r.J.., llA 12) to dark brown ("Alamo" 14A 12) squamulcs, margin 
find)' sulcutc. Lamellae adncxcd, mcmbrunous, very crowded, white. Stipe 
15- 27 x 1- 1.5 mm, central, cylindrical then slightly swollen at base in some 
specimens, with indistinct squamul~':S con.;olorous lo pileus, pate cream ("Polar 
Bear" 982) to pale broh'll ("Golden Wheat" 1107); rhizomorphs numerous. 
Context th in, fleshy, white, unchanging. 

Basidiospore$ IJ -5.8 ( -6.2) x 2.5-3.8 ~-tm , aver.1.ge 5 x 3 ~-tm . Q = ( 1.56-) 
1.6i-2 (-2.16), ellipsoid to elongate in side view, dislinct ly verrucose and 
echinulate, slight!)' thicknl-ss walled, inamyloid, hyali ne. Basidia 12.5-17.5 x 
5-6 ~un, dava\t', 2 to 4 sterigmata. Cystidia scallt'rcd, main ly on side of the 
lamdlue, 36-57 x 6.5-9 ~-tm . lagcniform, hyaline wit h yellowish wall in KO H; 
cr}'Sia ltine deposits at the top not observed, probably di:osolvcd awa)'· Pileipellis 
with ascendant hyphae organized in rows wil h more or less isodiamctric 
terminal clements 6- 15 JU1l diam., ~light ly thi.:k walled. wilh yellowish -brown 
or slightly paler pigments. llymenophoralt n.lma regu lar to sub-regular. Clamp­
connc.:tions pn.;scnt. 

Habitat: grega rious lo sub-cat'spitosc on deca)•ed wood in a tropical forest. 
Material examined: IJR1\Z ll ~ Pern;tmboco St~ t c, C111x'> de Sanlo Agostinho, Gnrjai1 
rMala do Xangtn. I<IJV/2001, F. Wartchow0712001 (URM 71K176; HCB 18238). 

Distribution: USt\ (Murrill 1943 as t eutodium jloridanum , Singer 1947), 
Trin idad (Dennis 1951 a~Collybhlf>!lt!lldolmrymw, \9S2as Lc!]JiOiti (Jrmillarioide.~, 

1970. Pcgkr 1983), Kenya and Tan"l..ania (Pegler 1977), Japan (!Iongo 1986), 
Polynesia and Bolh'ia (Ovrebo 1988), Mexico (GuzmUn-DUvalos & GuzmUn 
1988), Panama (Ovrebo unpub. data). Brazil: Rio Grande do Sui (Spegazzini 
1889 as Pfe11 rotus bmsilieusis, Singer 1950, 1953), S5o Paulo (Pegler 1997), 
Parana (De Meijer 2001) and perhaps Malo Grosso and Mina~ Gerais ( Pegler 
\990). 

Remarks: Although Ovrebo (1988) found slightly broader basidiosport's 
(4.5-5.8 x 3.5-4 {-4.6) ~-tm ) and Guznuin-Divalos & Guzman (1988) reported 
spores measuring 1.'1-5.6 x 3.6-1 ~tm, several authors dcsaibe basidiospores 
having a size similar to the northeastern Bra"IJlian R. bmsilie11sis .::olleclion. 
Murrill ( 19•13) described Le11tlldium j loridmm m MurrilJ with basidiosporcs 5 
x .3 ~un; Si nger (1950) reported 1.8- 5 x 3.5 ~tm in his type cxamin:lt ion of 
lllt!urotus llrasilit!tJSis Speg.; De nnis reported IJ - S.S x 2..5- 2.i2 ~1m for Collybia 
p.~tmd,1borymw Dennis (Denn i~ 195 1) and 5 x 3 ~un for l.t!piota armilltlrioides 
(Dennis 1952), a spe.::ic:>: possibly S)'nonymou:>: with R allh1 as noted above; and 
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Figure~ 9- 12:9-10 Scanning ele.::1ron micm«opy (SI!M). ba~id i()~rore~ and hasicl ium <>f R. alba. 
11 · 12 BaJidi~poro!s of It bf,.,Jicmh. (l'hotos by Rafa<"ll '.ldilha, Ll i\A). 

Pegler {1983) noted 3.7- 4.5 x 2.9- 3.5 ~un for a Caribbea n collect ion of this 
spedcs. 

Pro m Sout hern Brazil, Rkk ( 1920) recorded Armillaria rlwgadiosa (Fr.) QuCl. 
(later revised as R.lnm:i/ieusisbySingcr, 1953) wit h "2.5 ~lm" ba.-.idiospores. Pegle r 
(1990), wh o examined I he drawings of :.:cvcr.1l spcdcs from Brazil described by 
Montagnc considcn: Agttricus ex.wmgui~· and Mfml.~miw: rufopunctal lt.<: Mont. to 
repn:sc:-nttwo additional R. lm,si/iellsis syno nyms. 

J\ related species is RiJmrtitc://(, poml~roS(I (A.H. Sm. & Singer) Franco-Mol., 
recently referred by Justo & Castro (2003) to Cystod~rrna JICmderoswn r\.I·L Sm. 
& Singer fro m Nort h America, \\•hich differs in the absence of cystidi .-. and the 
smaller basidiosporcs (3.6- 4 (- 5) x 2.7- 3 ~t m, according 10 Pranco-Molano 
1993 ). 

Recent studies show that !he white-rot fu ngus R. lnasilie11sis (and olher 
lignol)•tic tropical Basidiomycetes) have large cnz)•matic activities that 
decolori:.·.c pol)•merk d)'CS. This comm on spcd(.'S, recorded for the fi rst lime 
from Northeast Brazil. has been sclcclcd for bio technological usc in pollutant 
Ucgrudation of scvcr.al complex mok~uh:s similar to lignin molc.:ulcs (Okino 
ct al. 2000). 
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Two rare corticioid species with globose spores 

MARfA NATIVIDAD BLANCO, G . ,\-IO RENO S: j. C HECA 

rtaliviol.-ui.IJioiiiCIJO@twll . .tl' 

DJ>fo. de Biok'j.!itl lii-;:<'Wl. Ulliv<•rsitlmltle J\lct1M 
F.-28871 Akot/J d.: H.:rmrd, M(lflricl, Spaiu 

,\b.st ra;;l - Two ra re ;;(lrtidoid ~pcocics with rcsupina~c and ar"'hooid b;asidiocaq )S arc 
;;o mJlarcd. 'I hcw~l~e;;icsarc simil.H nwrphologicallybut differ in nut ritional bch;ll'iour: 
&tr;rubMiflirom x1ubo>i$1Nfrfm i~ a saprotroph while- 71omu.lcJ•Iunm Q(}lfffCcm is an 
<'ndomyconhi7.a l fungus. 1\lthou gh th <'}' dif!Cr phyl~nl.'ticallr. thty share sonlC 
mino~;;q,i;; ;;hara;;teriftics th;~~t oco:asion;~Uy make their determination diffi;;ult. 
Sin1ildri lie_~ and diffcren.:<'~ lx:"''Ct'n !ht: '"'" .sr oxics are di.~ussM and phntogro~phl 
oomparinA lll0'11ho logial and anatomical char.Jc!ers :nc prmid..<d. 

"'"'>'words - C:jpom;y«:!- llasidimn~a. taxonomy 

Introduction 

The s~nus 71tt/IU11eplwrm was described by Donk (1956) with the following 
Lalin di:~gnosis: 

~ l';u'lfUiticus. M~-ctlium (orn1a11S Statum tllli::oduuiol~ rousisttllS t fi brillis 1\'l funiculis 
t! (Jikrmnqu~) Klc:roliis. Fruct ilicatiD plus minuw~ -~imilis !Jmryoba..<iflia ~nsu strictD 
natur.J £1 Mruclur.J $ed h ~'phao! ascend<!ntes ba~id i ferentes sacpc minu~ .~voh·t<ntes. 

nasidia bre\ia t t oonlp;~ cta , subcylindrica ad obo ... o idca, p;~~ ulum l;~~tior<~ hyphis 

su5tincnlibus; stcrignuua rcl.lli\'c magna. Z·4(·5). Sporac reno\· an!~. Status impcrft-c tus 
cooidifl•rusignotus; 

'I he genus wa:-: char.Jcterized by its loosely att:~ched resupinate ba:-:idiocarps, 
hyphae branching at right angles, clavate basidia arrayed in a palisade and the 
production of spore secondaries by proliferalion. 

Titc genus 71umai.:JH10ruS includes currently II species (Roberts 1999b, Kirk 
& al. 2001) wilh 1: cucumcris (A.B. Frank) Donk (anamorph Rltizoctouia solrmi 
J.G. Kiihn) as type species. J: 04Ctlmcri$ is a parasite of various herbaceous 
planls and produ..:es import<lnt agrkuhure damage depending on the strain 
virulence (Carling & al. 2002). 

In the prcsen l paper, we dcs.::ribe 'llrauato?pltnrm ocltmcem , an 
cndomy.:orrhi1.al species of the fam ii)' Orcltidtlet:(le, collected on Mediterranean 
\'Cgetation in I he Natural Park ofCahaileros (Ciudad Real, Spain). Plan Is within 



270 ... IJio1nco. MO!CilO & Ch~X"<l 

the well- conserved forest indude Qm:rcus ilt?x subsp. b(d/oNl (Dcsf.) Samp., 
Q. jt1giuca subsp. broteroi (Coutinho) A. Camus, Q. subcr L, Q. pyrt'rwic(l 
WiiJd., Almts s lntiuosa (I...) Gaertn., Pimt.s pirwst~r Aiton with Cistns llld(mif~r 
L., l'ltillyrtw (UIJ:mtifolia I... , Arlmtll$ 1/llt!dO L, Ericil arlwrea L and E. australis 
L 

Material and methods 

The material o f Tlrmwtepl10rus ocl!mceus was collected during one of sevcml 
fomys during the autumn of2003. Th~ typ e material of Co11iopl!ora od~rt1cetl is 
lost (Roberts 1999a,b); therefore we compared our Spanish specim~ns with two 
collections from Italy and Germany depo~it~d in K (M) and with th~ Spanish 
spc..:imens cited previously as Utlmtobasidium (.k;/lmcewn (Duei1as 1991, 1993) 
and depMited in ~·l A I-= ungi and HIO-Fungi. Our research determined that the 
latt er specimens re present CeratohMidium cornigerum (Uourdot) D. I ~ Rogel'$, 
as a ri.>sull of our revision. 

\Vc also com pared our specimens to the t)•pcof Botryolut~idiumglobosisporum 

deposited in LY, a rare species that is microscopically similar to 7: od1mceu.( 
am.l which has been colleded only once in Gabon (t\frica). 

The collections were studied wit h a binocul<~r microscope after mount ing 
in KOH 5%, 1\-ld:t..cr ' s reagent and ammoniacal Congo n.~d 5% so lution. Spore 
measurements were made using the o il immer:soion objective. 'I he micrographs 
have hcen made wit h a Nikon (Ecli pse 80i) mi..:ros..:ope and a digita l camera 
Nikon (DS-SM). 

Taxonomy 

111anatepl1orus ocllraceus (Massce) .,, ltohc:rts, S)•d owia 50(2): 25.2 ( 1998) 
I'I GUIU':S 1·6 

• CumOfllum• o<lll(l.(et• Massct", j. Linn. Soc .. Bot. ZS: t37 (1&19) 
•lk11t)'IJiltuiJimn o.:hmc~rm1 (M:i»ee) l>onk, Unil'. luw-o~ Stud. Nat. ll bt. li( l): t6 (19JS) 
• UIImtob;IJ.i.fimn ut'lmu~um (Ma~e) Donk, Fungus. \\'ag.-ningeo Z3: H (19s,g) 

C..orric:iwnjrMI••Io~'"" 11~. A11nl~ lllytOI. l(l):9ll( 1903) 
- 'IfumlllrpiiUrro~Qtr/rii/KuJ(I Warcup & 11.H.ij. 'l.lbot, Trans. !Jr. mrcol. Soc. •19(3): •131 (1966) 

TTumarrplmruJptmwtr .. <Urrr~h. Can. J. B<M. 6S: 1958{1987) 

Basidiomc amchnoid to hypochnoid, whi te gre}'ish to ligh t gre)'· ·I he material 
from Cabalicros is abundant and very we11 spo rulated f'Ound growi ng on live 
samples of woody debris. 

Hyphal system monomitic, without clamps, subicular hyphae yellowish, thick· 
walled, 9· 13(- 15) ~un diam., branching at right angk-s, subh)•menial hyphae 

FIGUIUS 1-6. 'lhmrtdrpltQI'!lS odt11tU11> (i\H 31816). I • Buidion.e. 2 • Hyn~n ium. 3 • Subicul.)r 
hyphoit. 4 · Sport"£. 5·6· Stcnndary .\pnrt.\ hr n' ('N'Iition. Scll!le baN. I t nmt.l-6 IOtJnl 
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thin-walh:d, 6-9 J.Lm diam. Basidia short \:ylindrical (10-)11-25 x (7-) 9- 10 !Jm, 
4-sterigmata 10-13(-20) ~long. Spores 7-10 x 6·9 ~m, subglobose, hyaline 
to light yel lowish, thick-walled, non-amyloid, non-dexlrinoid, cyanophilous, 
producing s.ccondary spores by repet it ion. Cystidia la..::king. 

SPECIMENS EXAMINED- SPAIN: Ciudad !teal, :"'IATIOS.U PAI.t.: OF CAII.\~T.IlOS, AllllOYO 

lhuJ:t.OSO. 30S 038)·057 leg. M.N. Ulanoo. J. Ch~-.:a & G. Morrno. 8.XI.2003, on Jcbris 
.,.,'()()d of QtttTnl> /')'IIW<Iim. 1I H 3lSl6. Toledo. LA lou:SUELA. 30TUKS2S6, leg. M. 
Dul'r\aS. 20.X. I987, ,\ft\ FUNG/13000 (mll ,\11\ Futr)!i 24351, af itarpcar; iu Dut r'las 

199 1) [del. M. Vuella5 a) UllmtoiHositlium ochmfnml is &ntlubilsillium rom((tTTtm\. 
(in Duci\us 199 1. 1993). J\111\'a, Ruu.u ALTA, rnm1 2 Km li.l Subij;u~:~ , .'oklpc W-SW o( 

th ~ MouniJin Ot~ro 30TW~09U, 1SOn1, on }tmi/lef"ll$ mmrnuuis, lqt. hatxl Sak~do 
& grupo Il l, 17. \1.1987, ;!S$SIS in 31513 810-F,,,,S; (clet. l. Sak('(to a$ Utltu!ub<4itlmm 
odmuo:um h (<rui~N<Sitfium fomi,~;c-rtlm\. Ma.Jrid, VALl'I':LATM, 30TVK•t287, I.-g. 
M. Dutl'la$, 22.X. 1993, o n Pimf) /1(//rptmi;.. MA -FUNGl •11-1/7, [del . M. Ouct\as as 

Urll<lr."lba.<itfimn «lmiUflm i.e Ccratfflla~idinm tm11i$Cmm j. AIHiASI>A, 01:111iSA m < 

AaGA:>DA, 30TVK6360, kg. M. DutWs, J!i.X.I993, on p;,,m ltulo:J~ttr$u, MA -FCJ1..'Gl 
•11-122. <11416 (del. M. Ducl'las ~~ l l rJ.at<Jba.<i<lilfrn O(ltrru.:wn is C~tatoluui<filfm 

romipmn j. ITA I.Y: l'u)tli:.;, AI•ULIA, 011 Ci$/11$ mutr>J~tlit~rSi$ L (:iS C:. t>UJtiS/H::w/.:tl$i$), 
leg. R.W.G. Denoi~. 31.X. 198 1. K(M) 15658. GER.M 1\ N \': \\'C:'!pha l ia, Wt.STFA I.f.N, . on 

Q11o:ri:I<.<Sp .. k-g. W. Urinkm3nn, Autt907, K(."•i)JOQ08. 

Comments- ·numatepl10rus oclmw:us i~ characterized by it~ loosely attached 
resupinate basidiocarps. yellowish subicular hyphae that branch at right angks, 
the sub~lobosc spores (7- 10 x 6·9 !Jffl), and the proUuction of secondary spores 
by repet ition. 'lhe fa..::t th at this sccond:1 ry spore prolifer:1tion i:; sometimes 
difficu lt to see sometimes can cause confusion in the determination. 

' I he genus Utlmtobmidium Donk was described the sa me year, journal 
and page as 'lluumteplrom .c (Donk 1956) and later wa." S)'nonym ized under 
'Jiumat!!plroms (li.ilich 1981). Roberts (1999a), who :;tudied the type collection:; 
of 'Jiumatef1lwru.' orciJidicoht (Warcup & Talbot 1966) and 'Jiumateplwrus 
/lell llflfus(Currah 1987), synonymized them \Vith Couioplwm ochmce(l. Roberts 
propo:;cd the combination 1hmmteplwnrs ocllmceus, which is accep ted here. 

The anamorph of 'flumatepl1orus o~.-·lmrceus corresponds to the genm; 
Rlu"w,tunia, which has occ-.lsionally b~:en isolated from the roots of orchids, 
Or.-llis maswla (L) L., C(!t!Wglosswn ''iride (L) Hartm. (Warcup & Talbot 1966) 
and Calypso bulbosfi (L.) Oakes (Curra h 1987), forming endomycorrhizal 
st ru..::tures. ' I he peculiarity of this substrote should be considered for inclus ion 
of 'J: oc/ml(:euJ to the European Red Checklist., 'I he tcleomorph also grows a.c 
a saprophyte on various woody substrates (A /uus, Cistus, llippopl111e, Picea, 
l'otmlus, Quercus, Ulmus). 

The specimen from the National Park ofCabatlcros (t\ 11 31816) was first cited 
as IJutryob(l~·idium ochmt:eum (Bian.:o & al. 2006). Once subsequent studies 
revealed the existence of proliferating s ~·condary spores, the collc..:tion was 
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redctcnnined a..-. he longing to 'llwuatt.plmrm. ll owever, the prcsen..:e of su..:h 
~pores i~ not ea~y to ob~ep•e in some collections, and even Jljor t~ t am & a\. 
{1988) d id not mention them from Swedi~h material studied hy Erik."'Son (1958). 

lf prolifer.1ting spores are not st:cn , the specimen may be mis-deh:rmi ncd. In 
this casc,thc !>"J'ecimen was incor rectly placed in Botryobasidi um. 

'Jimmlfr.jJiwrus QC/~rtrceus generally has a yellowish to brownish ba::idiome. 
Consequent ly, it can be misidentified as <.:ortir.iwn flav~st:ei/S sen::u auct., now 
known as 'l lum111eplmms j11si,{poms (J. SchrOI.) Hauerslcv & P. Roberts (!.anger 

1991). ' I he latter can be differentiated hy the fusiform to citriform hasidiospores 
( 1'1- 17 x 5.5-10 ]Jm). 

The yellowish colour of the basidiome is not always present in T. oclmu:eu!i, 
so ·n rmwreplwrus on::hidicola has also been desc ribed with "'albidus vel cervinu..-." 
colourution {Warcup & Talbo t 1966) and T. pemmlll!i, with lll)'\:dium M.:crvinco" 
in PDA and .. .:-rcmeum" in CMA (Curr<~h !987), both species being synonyms 
of 'I : oclrmt:e/IS. 

'!he basidiocarps of the material from the National Park o fCabaileros have 

a white grcyi~h to ligh t grey colour, but the rnkroscopic characteri ~tic.<: agree 
with the ot her ~tudied collect ion~. 

Bolryolmsidium globosisporum (Boidin & Gilles) G.l..angcr [ a.~ gtubi!Sporum'], 
1\ihl. My.::ol. 158: t•ttl (19911) PIGUKt-:S 7~ 11 

• Cl'jJAAnyt:~skoWsit.ptl,.,> BoiJin & GiUc5/as Slvbvswpvw)l, Mp:o1axoo 1•1(1): 2!$9 
(1982). 

Basidiorue arachnoid to h)•pochnoid, fragi le, light yellow to light .:ream and 
ca.si l)' separable from the ~uh~tratc. 

Hypha! system monom itic, hyphae without damp~ . subicular hyphae wcii­
Ucvdopcd, th ick-walkU, light yellowish and branched at r ight angk-s:, 6- 10 
j.llll diam., without c rystals; basidi a wi th 1 sterigmata, di (\jcult to observe 

and to measure due to the presence of sporcs; basidioles are smaller than the 
basidia; spo res 5-7 x 5-6 1.11n, s uhglobosc to globose in frontal view, with the 
apex fl allened to very obtuse, so thei r aspc.-::1 is ellipsoid in side view, hyaline 
to light )'cllowish, wit h thickened walls, non-amyloid, cyanophilous, ::~pkulu..-. 
very prominent up to 1 j.lm long; cystidia lack ing. 

SPECIMENS EXAMINEO - (i ,\IION, l .uuu:v ltll: km. IJ N, liuora l bush '"<"&elation, JCild 

wood. 5-"X1.1978.1cg. G. Gilles 1264. U ' 896-1 (I IOLOT\'11E). 

CommentS- We have studied two erwclopcs labelled as "Holotypus" with the 

test cited above. One :>ample contains instructions on the "ut ili7.ation of spore­
print on plastic slides" \\'rittcn by J. Boid in, one spore-print with the numbers 
G l 264 and 8964 and a wrapper wit h green paper inside bearing fragmented 
material. The other envelope contains a piece of wood with a well-developed 
fungus. 
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·1 he genus Ujpomycl!s Svrtek & Pouzar is typified by C. terrigtwm {Ures.) 
Sv rtek & Pou7.ar, with smooth spores, 4-stcrigmatc large ba..::idi a arranged 
in a r.J th cr dense palh:adc and a dense subhymcnium formed b)' short ..:ells. 
l his makes t h ~ genus intermediate between Butryohypucltmts, with strongly 
ornamented spores and basid ia with 4 sterigmata, and Botryobasitlium with 
smooth o r lightly ornamented spores and basid ia wit h (1 -) 6-8 sterigmata. 
None of the species in these genera produce secondary spores by repetition. 

BoidiJ~ & Gilles ( 1982) described a se..:ond spcdcs, U jpomy.:l!sRiobosisporus, 
..:hara..:tcrized by its globose :o:: pores. 

Langer (1 994) combined the: species of Cejpomyces: C. globosisporus 
in Borryobtuidium, and the type species, C. terrig;mus, in ·n umateplwrus, 
chara.:terizcd by the prc:o::ence of spores secottdarics by rcpctition. ·!h is 
taxonomic treatment is accepted by Kirk & al. (2001) and here. 

Disc ussion 

'JJumatr!phtlriiS ocltracem can be confused with BotryDlmsidiwn globosisporum 
due to the arach noid to hypochnoid basidiome. ·1 he twospc..:icsare differen tiated 
by the production of spores secondaries by repetition in ·1: odmzceu.( and by th e 
following characteristics: 

TAIU.E 1: Chilr .. ch:r comp:1riS~mS between &1/rr>bttSirlium glvbR~isJ1tlmm ;1nd 
'/lumalo!JNrm·us,-..:;hrac<!l<.~. 

Char.CI<.'T 

Spore re-petit ion 

/lulr)YJINI~ilfilllll 
glol>misporm11 

7-8~m (Boidin& Gil k:s 1982) 
5·8J.1m {l.anb'<! rl 99<1) 

5·6 X 1.5·5.5 ~m ~idt: 1·it:\\' ; 5·6 X 5.5·7 J.llll 
f;~cc 1•kw (Bnidin & Gilles 19S2): 
S-6.Sx •I·S5J.1m (Langerl99-1) 

SJ>OT .. morphology Subsphaeric<~l. l"t•ry la rge flatteoeJ (Uoidin 
&Gilles 19S2). 

Subg.lobok (L:mgrr 199-1). 

Di~lribution l.i~l·itl .. , Gabon, Afric-.1 

.1/tmmlrJHIIIfll~ 

rKimu:.-u.• 

10-13{-20)J.1111 

7-10 x6-9~m 

l"' resent, soml:'limes 
JiffiCILit ( Oj ob~dl ... 

F.uros)l' 
(wn·ra l .:ount rics) 

, , ,,: U ili:.S 7 · 11.Ikli~>ha.•itliumglnln•i!porwt~ (l. )' 89tHJ IOL.OTYPJ;).i · llasidion.e.8·9 Subicular 

hYJ'hae. 10 • Hyn~niurn. II • Sporu. Scale b.lrs. 7- I nun. 8· 11 - 10 Jllll 
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Two other genera dosdy related to 71umaft:JIIwru~ an~ Cemtobusidium D.P. 
Rogers and Botryobusidi11m Donk. Cemtob(ISidium is diffe ren tiated by ro undcd 
basidia and a hyme nium that does not form a dense pa lisade. Botryolmsidiwn 
does not have spores secondaries by repet ition. 'I he genera Utlwrobasidium, 
Ypsi/Q IIidimn Donk :md Cejpomyces arc now considered to be synonyms of 
'Jium ateplmms (Kirk & al. 2001). 

Langer (1994) includes in 11otryolmsidiwn species with a smooth resupinate 
basidio mc, a monomiti.:: h)•phal system with h)•phae branching at right·anglcs; 
basidia arr.mgcd in dusters or a dense palisade with 4-8 sterigmata and non­
amyloid spores and without spores secondaries by repetition. 
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ChimoseAnulmtyofScimc6, Ktmmirtj: 6502(H, Yumum , Cl!irw 

,\hAirncl - 11 critk.al rcstud )· (I( lhc holM)'rt ()( Clumuu:ottlllt:xlrinoi;loporn, and lhc 
hulut)'Pl' and jl.ir:.lt)'}la v(C.1mmuroltl siuim )hV\,•o:LI tllollt tlw~· lx-long to l.<II<OOS,It riCI•s/ 

Uuc«aprimJScladco in I he 1\gt:ri'at"c<'ciind should lx- plKtd in lht gtnu~ Lcllcoagarin.s. 
'thus, 1wo 1M!w combinalions, l.ccKOdS,aricttJ dt:A1rirtoid.::$pond,a nd L Ji11ims.. arc made. 
Both spc•ci.-s an· rMcscribcJ and illustratOO in detaiL 

Kl'~' " 'Ords- l'lllfntccttc, Bmitliumyroln, t:.~xonomy 

Introduction 

'I he genus Clmmaeot<l (W.G. Sm.) Ea rle, typified by C. xmJtlw.r:mmtnlt (Ces.) 
Earle, is classified in the family flluleac~a~ Kotl. & Pou7.ar because of pink and 
non·dextrinoid basidiospores without a germ pore, free lamellae, a convergent 
lamel lar trama and presence o f annu lus (Singer 1986). Rece nt study showed that 
C. mmnmill(l t(l (Longycar) Murrill is an annulate Plut~m Fr., and Clumweof(l 
may be rendered obsolete (l\1innis et al. 2006). During a study of collections 
of 1\garictiCt!llt! from Chi na, the author found that it is nt!ccssary to rest udy the 
types of C. dex rrinoidt'.spom and C. siuica, and the additional matt!rials dted 
by the authors (Bi & Li 1988, Ying 1995) because these ro.vo spe.:ics might be 
lcpiotaceous fungi. Reexamination of the co llections revealed, surprisingly, that 
(wi th one except ion) they arc representativ~ of l.euCQllgaricus/J.euco.:oprim L( 

clade in the Agaricilceae, and should best be placed in the genus 1.~/IL'()(/gari.:u.< 

in acco rdance with the recent taxonomy of this group of fungi. 

Materials and methods 

11tc macroscopical descriptions arc based on th1: original d1:scriptions and 
notes wi th the material. Ln the original descriptions colo ur no tations were used 
by Ying ( 1995) but not by (Bi & Li 1988). Revived tissues were mounted in 5% 
aqueous KOH, Mcl7.e r's reagent, 1% aqueous Congo red, 196 aqueous Cresyl 
Blue or cotton blue for microscopic examination. "I he abbreviation ln!m!pl 
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shall mean 11 basidiospores measu red from m basidiocarps of p collections. 
Dimensions ofbasidiospOn.'s excluding the apiculus arc g.ivcn using notation of 
the form (a) I1 -C (d). 'I he range 1•-c. ..:ontains a minimum of90% oft he measured 
v.1lucs . .C:xtrcmc values. nand d arc given in parentheses. Q refers to the length/ 
width ratio of basidiosporcs; Q refers to the average Q of all basidiospores :!: 

sam pl e standard de,•iation. ll erbarium abbreviations follow l lolmgrcn et al. 
(1990). 

Taxonomy 

Lc1tcoagaricru tlcxtriuoiclcsporus (Z.S. Ui) Zhu L. rang . .:om b. no''· 
Mw:oBAs!o: MB 51060-I 
Basion~111: Clummrol<l <k.d,.inoMr>JXm> Z.S. Bi, Hull. Bot. Res. S ( 1): 98, figs. 1-5 ( 1988). 

Basidiomata (fig. I) scatlered. Pileus 2-6 .::m diam., .::onvcx, umbonate, red­
brown, becoming umbrinousover dis.::,cove rcd with min ute, brown squamulcs; 
margin of pi lcu..~ find)' striate (0.1-0.2R); context concolorous with pilcal 
surface, 2-3 mm thick. lamcUae free, cream when young, purple red when 
mature. becoming dark brown with olivaceous tinge when dried. moderately 
crowded. Stipe 5-S x 0.5- 1.5 em, attenuah.' upw·urds, becoming hol low when 
mature; surface brownish to pale red-brown, covered with squamuh:s; base 
enlarged. Annulus superio r, membranous, simple, concolorous with the pileus, 
persistent. Odor and taste none. 

Basidiospo<es (li,;. 2) 116/2/ 11 (8.0) 8.5-11.5 (12.0) x (6.0) 6.5-8.5 ~m IQ 
"' (1.25) 1.27- 1.36 (1.11 ), Q "' 1.32 ± 0.03 J, in side view broadly ellipsoid to 
ell ipsoid, somet imes. slightly arnygda lifo rm, without suprahilar depression, in 
frontal view ellipsoid to broad!)' ellipsoid. hraline, ..:olnrless nr pale greenish 
yel low in 5% KO II, strongly dextrinoid, thkk-walled (wo.1 1l up to I 11m thkk), 
with germ pore, not or only slightly truncate, without a cap 0\'er the pore. 
cyanophilous, with pink inner wall and pink plug in germ pore in Cresyl 
Blue (metachromatic). Basidia 21 -30 x 9- 12 J.un, subclavak , hyalin~·. thin­
walled, 1-sporeU, not surrounded by pscudoparaphyses; sterigmata 3-1 fllll 
long; basal damp connections absent. Pleutoe)'Siidia absent. Cheilocystidia 
(fig. 3) crowded, often forming a sterile band along the lamellar edge, c:la.\'ale 
to fusiform (60-120 x 13-18 }Jill), occasionally broadly clavate (50-70 x 11 -
\8 !Jill), often with a single or a few abrupt, apical, often branched, sinuous 
to moniliform, appendix up tn 30 !Jill long and 2-8 !!Ill in diam, thin-walled, 
often wi th a brO\\'nish to brownb;h )'eiiO\v intracellular pigment in KO II. 
Lamellar trama dH!icuh to rehydrate, probabl)' trabecular, made up or 
filamentous hypha~.' 3-12 fJOl in diam. Squamules on pileus (fig. 4) a disrupted 
trkhodcrmium composed of loose fascicles of more or less erect, narrowly 
clavate to subfusiform, sometimes lomccolatc, 60-110 x (8) 13-20 fJm , sligh tly 
thick-walled (wall up to 0.5 11111 thick) terminal elements often wi th yellowish 
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l ' i K~ I·S: l,el/(otl]>.rtrim~ de.\1rimlide.<ptJtlu· (huk>t)'ll'l'). I. Ha~io.liomata (bom . .J on dry matcr io~ l); 

z. Basidi~port.$; ). Cbeil~tid ia ; •1. Squ~mult$ on tlileus; ~. CauiOC)'ltidia and $urra,t of st itle. 

to brownish introcellular pigment in KOH, sometimes subh)<ali nc and nearly 
co lorlc~.;; termina l clements often with abrupt subcyli ndri cal apical appendix up 
to 10 (30) !Jill long and 2-5 !Jill in diam. Caulocystidia (fig. S) densely covering 
the surface of the stipe except the apica l part, .::lavale to fusiform (SS-1'10 x 10-

20 !J.Ill), ofte n '"ilh yellowish to brovm ish. in tracellular pigment, slightly th ick­
walled (\''all ~O.S!Jm Lhick), o ften with abrupt subcylindrical apical appendix 
up to 20 (45) 1-1m long. Clamp connections not obscr\'td. 
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Habit, habitat, distribution and season- S..::atlered, on soil among grt.~ss; so far 
only know11 from th~: type locali ty in Guangdong Province of Chin a; August. 

COllECnON EXAMINED China, GllllS<OUOI'"G PMUYI !'"CI!, Shixing ("Shi?.in() 
Cc>t111ty. ZhalJJtdoog, 20. VJII. I98S. Z.S. Bi & \'.F. Liu ).,.. (GDGM 9701. holotype). 

Comments- In the a bow Jcscription the color anti size of tht• basidiomata arc 
mainly based on the data ofBi & Li {1988) a1ld no1es wit h the holotype. Other 
data arc from personal obsen'lltions on the dried holotype material. Bi & Li 
( 1988) stated that the basidiosporcs of the prese nt spcdes were pale purple. 
red and without a gL"rm pore, and clamp conne.:tioM were present. 'I his docs 
not seem to be the .:::a..;;c. The color ..::hangl:s of the ba..;;idioma on bruising or 
cutting and the reaction of the lamellae and the contex t to ammonia vapor arc 
unknown, and need to be studied in the future when fresh muterial becomes 
available. 

Due to the tric.hodermial clements in the squamules on the pileus and the 
hyaline, colorless, dcxtrinoid and mctachromati.:: basidiospores with a germ 
pore, this taxon is not a species of Clrmnaeoltl but belongs to the l.eucOllgariw# 
f..ellcocoprimts dade in the Agr~ricuceae (fide Vclli nga 20011). It should be placed 
in LeuCO(Igaricu~ Singer (lide Vellinga 2000, 2001, 200'1, Vellinga & Da\·is 
200i), and is very d ose to 1.. (tmericmms (Peck) Vell inga (= L brcsadolae 
(Schul:,er) Bon), 1.. Jwlospilotus (Berk. 8: Broome) Bon and 1 .. meltmgris 
{Sowl""rby) Singer. l lowever, L mru:riccmus usually has larger basidiomata with 
all parts becoming yellow or saJrron and finally red·brown on bruising, and 
slender, tapl""ring elements in the squamulcs on the pileus [Smith & Weber 
198i under Upiolll 11m~icmw (Pc.:k) Sac,., Reid 1999, Vdlinga 2000, 200 11. 
l.eucmtgariws /10/o.~pilotus, origi nally described from Sri l.anka, diffen:. from 
L dextrinoidesporu .~ h)' its somewhat smaller ba..;;idiosporcs, shorter appendix 
of chcilocystidia and smaller terminal clemen ts in the squamu\es on the 
pileus (Reid 1990 under l,cucocoprinm lwlospilotu .~ (Bcrk. & Broome) D.A. 
Reid, P~oogl er 1972, 1986 under Lt.1Jiow lwlospilota (Berk. & Broome) Sacc.). 
Lcucoagarkus melr!ftgris has a pileus with dark brown to blackish squamules, a 
.:on text becoming ydlow and thl'n red on exposure, t:heilo.::ystidia wilh shorte r 
apical appendi.'<, and davate fusoid to lanccolate clements in the squamules on 
the pileus often wit hout an abrupt sub.::ylindricalapical appendix (Reid 1990, 
Vellinga 2000, 200\). According to Vdlinga (2000), the North American specie!' 
Lepiot11 sanxuifluu Murrill is veq•closc to I" mdt>agris and may well be identical. 
l..eucoa~ariws cald(lriorum (D. A. Reid) Bon (• l.eucocofJriuus C(l/dariorwn D. A. 
Reid) (nom. inval., Art. 37.5. herbarium mentioned neither by Reid 1%10 nor 
by Bon 1993) originally described from the UK, is also somewhat similar to 
L.dextriuoidespomsbut hasast ipe becoming red whenscrt.~h:hed, a hymeniform 
lower laya in the squamul cs on the pilt'us {R!!id 1990). 
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Bi & l.i (1988) stated that the present :o:pedes is similar to ClwmaMta tropica 
l>eglcr, but di rfcr:o: from the latter by the color of the pilcu.-: and the dcxtrinoid 
spores. I lowcver, C. l mpica ha:o: a much smaller, buff-ye llow pileus wi th a 
narrowly plicate st riate margin, whitish lamellae with a faint pink tinge, a 
white stipe, smaiJcr subglobose to lacrymoid busidiospores without a germ 
pore, and pyri form cheilocystiJia. l\oloreover, the pilcipell is is an epit helium of 
isodiamet rk elements 8-15 .,_m in diam. (Pegler 1983). 

Bi & Li {1988) cit ed another .;o llection, GIJGM 9 175, besides the holotype 
un der the name of Clumaaeora dn:tri11oide5poro. Reexamination revealed that 
it is CllloroJJIIyllum lw rteme {Murrill) Vcllinga (Gc & Yang 2006). 

Le11coagariws siu icus (J.Z. \' ing) Zhu L Y11ng . .:omh. nM. 
Mvcoijj\..~r.: M6 510605 
Bas ion~11t: Clumwrola Ji.,ic41f.Z. \ 'in g. Mrcolaxon 5.4: 303, figs. l ·8, t995. 

Basidiomata (fig. 6) cacspit osc to gn:ga rious. Pileus 2.5-6 em dium., convex, 
distinctly umbonate, vinaccous-cinnamon, darker O\'er disc, densely CO\'ered 
with minute, dark brown squamulcs; m~rgin finely striate (O. l -0.3 R) or barely 
st ri~te;contcxt flesh-colored, \'inaceous buff on drying. Lamellae free , pi nkish, 
becoming dirty whi te to browni:o:h \\•hen dried. moderately.:rowded to .:rowdcd; 
lamcllulac in 2-3 tiers. Stipe 1-9 x 0.3-0.6 em, subcylindri Gal or slightly 
attenuate upward-;, hollow; surface coneolorous with the pileus, co\'ered with 
squamules; basal mycel ium white to dirty white when dried. Annulus superior, 
membranous, often persistent. 

Basidiospo<es (fig. 7) )60/3/3 ) 9.0· 11.5 (13.0) x 6.5-8.0 (8.5) ~m IQ = ( 1.27) 
1.35- 1.57 ( 1.71), Q = 1.15 ± 0.08], in side view ellipsoid, o.:casionally slightly 
amygdaliform, without supra hilar depression, in frontal view cllip:o:oid to 
subo\•oid, hyaline, colorless or pale greenish yel low in 5% KOI I, rarely ,.,.; th 
rell ow. brown pigment, thick-walled (wall up to I ~Jm thick), with germ pore, 
not or only ~ligh tly truncate, without a cap 0\'er the pore, ~trongly dcx trinoid, 
cyanophi lous, with pink inner wall and pink plug in germ pore in Crl:l'yl Blue 
(metachromatic). Basidia 23-35 x 9- 11 ~J ill . subdavate, hyaline, thin-wa lled, 
4 -~'Porcd, rarely intermixt>d with 2- or 3-spored basidia, not surrounded by 
pseudopur.Jphyses; sterigmata 3-IJ 1-1m long; basal d amp ~onncc: tions absent. 
Pleurocystidia absent Cheilocystidia (fi g. 8) scattered to crowded, often in 
fa:o:ddcs, irregularly cylindrkal and sinuous [50- 120 (150) x 3- 10 ( 13) ~Jm[ , 

oc..:asionallr da\'ate (40-60 x 10- 13 ~Jm ), somet imes with apkal part slightly 
en larged and irregularly branched, colorless, hyaline or wit h rcllow-brown 
to ochreous intr.Kcllular pigmen t in KOII , thin-walled, occa.-:ionally slightly 
thick-walled (wall :!> 0.5 IJm th k k). Lamellar tra.ma dinicuh lo rch)•dr.He, 
probably trabecular, made up of lilam~.· ntous hyphae 3- 10 ~Jill in diam. , 
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bro~m:hing, intnwovcn, sometimes anastomosing. Squamules on pileus (fig. 
9) a disrupted trichodermium composed fJ f loose fascicles of long, more or less 
erect, subcylindrical, occasionally narrowly fusiform or lanceolate elements, 
70-170 x 7-10 (11) J.un, thin to slightly thick-walled (wall <O.S~m thi,;k), often 
with a dark brown to dark yellowish brown intracellular pigment. Caulocystidia 
(fig. 10) densely covering the whole su rface of the stipe except the apical 
part, sub.:ylindrical to lan.:colate ISO- ISO (200) x 5- 16 (20) ..-mi. sometimes 
broadly clavate (30-iO x 10-1 5 ~m), colo rless, hyaline or with a yel low-brown, 
intracellular pigment, thin- to slighlly thick-walk-d. (wall so.s..-m thick). Clamp 
connections not obscrwd. 

Habit , habitat, distribution and season - Caespitose to !J,regarious, on soil 
under bushes of Rl1ododt!udrou; so far only known from the type locality in 
Zhej iang PrO\•ince of Chi na; M3}'· 

COllECTIONS EXAMINED-China. ZIII'Ji o\S(; PIIIIVISCI', 11.-.:.:m>.IIOII Cn-v, 
Jiul isong ( 30". 16 '~ . 120". 10 ' H). I .. . V.I 990, I.E Wen 9M ( IlMAS 59909, po~r .. ty1•c): the 
Sil O')(' loo1tion, ts;.V,I990, J.F. Wen 905 (IlMAS ()0647. hoiOI~'J!C): 1hc same loca1ion, 
16. \'. 1990. J,l:. Wen 906 (IlMAS 62975. paro~typc ). 

Comments-In the above d\.'SCription the color and size of t he basidiomata arc 
mainly based on the data of Ying (1995) and notes with the materia ls. Other 
data are from personal observations on the dried material citl."d above. In the 
protologuc, lhc spo re mass, ami mycelium at the bilst' ofl he slipe were '-h:s~ribed 
as belween Hutr-Pink ilnd Japan Rose, and Pale Vinaceous respectively (Ying 
1995), which, together with I he colo r ch::~ngc:~- on bruising or cutting and 1he 
rcaclion of I he lamellae and the ,;ontext to ammonia vapor, need to be studied 
in the huu re \vhen fresh material becomes available. Ying(199S) described that 
the ba:-~i dia were 2-sporcd, rdrdy 4-sporcd, and che ilocystidia were composed 
of long, scplatc cells. The present obse rvations on the sped mens cited above 
diJfcr from those in Ying's report. 

Due to lhe lrichode rmial dements composi ng the S<tuamules on the pi leus 
and lhc hyaline, colorless, dext rinoid and metachromati,; basidiospore.s with 
a germ pon:, this species is not a member of Owmaeota but belongs to the 
t eHCOtiKtlrkml l .eiiCOc:Oprillu,( .:lade in the Agaricaceae (fide Velli nga 2004). It 
should be placed in l.t:IICO(Igj·irkm (fide Vcllinga 2000, 200 \ , 2004, Vcllinga 
& Davis 2007). 'I his species is well characterized by its subcylindrkal stipe, 
irregularly cylindrical to sinuous chcilocystidia with apical part slightly 
en larged and irregularly branched, and subcyli ndrical to narrowly fu.-.iform 
trichodcrmial dcments in th'· squamules on lhc pileus. 

Leucoa_r:aricus siuicus is similar to L. mneric:mm.~. ;1nd L. meleagris. 1-JOW(!Vt:r, 

L. siuic11s differs from 1he Iauer two by ils subcylindricul St ipe, the more or 
lcs.-. irregular!)' cylindrical .:hci locy~tidi:l often wit h apical branches, and tbc 
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Figs.& l 0: 1.<-r.cw~vrrin•~J'iuic;r. J (holotypc-).6. Basidiomala (based on dry materia l); 7. 8-<lsidiospou•$; 
8. Chciloqstidi~: 9. Squamuk:i oo piku5; 10. C'..;a ulocystidia and surfacc ()r ~ lipe. 

subcylindricallo narrowly fu.-.iform or lanc~..·olatc clements wit houl a tapering 
apt'X in the squamulcs on the pileus. ~·lorcover, L. wnc!ricmms usuall)• has 
larger basidiomata and L. meleagris has fibrillose squamul.:s on tht" pileus and 
an inconspicuous germ pore on the spore wa ll (Vdtinga 200 1). According to 
Ying ( 1995) , the pi leus context of L. si11iC11s is flesh -colored, while that of L. 
tlmaiaw r1s and L melc!tiJI.ris is usually white to wh itish but changes to yellow, and 
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then reddish to red afhtr culling (Velli nga 2000, 2001). Molecular phylogendic 
analysis based on ITS and nLSU- rONA nucleot ide sequences of the holotype 
of L. siuicus and ot her members o f the Leucongaricus/ Lr'-ut:ocoprimu dade also 
show~:d that L. siuicm dustcrcd \\' ith the L. mnericmws group, but differs from 
L 11mericmms and! .. mt::let~gri.( (unpublished data ofZ.W. Gc). 

teucongariw.~ sinicus i ~ also somewhat similar to 1.. Jmfn.(pilotm and 
L Cllfduriorum. llowcver, 1 •. lzolospifotus has smaller basidiospores, davatc to 
Janccolate chcilocystidia often with an appendix and much wider trichoderm ial 
clcml'nls in the squamulcs on the pi leus. Leucvagtlric:usca/dariorwn has broildly 
amygdaliform, somewhat smaller basidiospores, ovate, clavate to lanccolatc 
chcilocys.t idia ofh.·n with a short apical appendjx and much wider clavate to 
lanceolate elements in the squamules on the pileus wit h a hymcniform lowe r 
layer (Reid 1990). 

With regard to the more or l e:~t<: q•lin drical st'ipe and clements in the squamules 
on the pileLL<;, t. siuicus is sim ilar to l.eucocoprimts lacrymtms 'J:K .A. Kumar & 
Manim. I lowever, the Jailer diiTers from 1.,. s iuicus hy its white to whi tish pileLL" 
and slipe headed with golden yellow to reddish brown watery exudates, the 

white to pale or.mge ..:on text, and the som.:what narrower cheilocystidia and 
caulocyst idia (Kumar & Manimohan 2004). 
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Abstract - A I'W.'\\' senl i·hypogoous, stquestr.Ut gtnus and spcdes in the IJ.rrsUftomyrotn is 

d<!Scribed from the M:~ya Mountains of l~ l i1.e, whtre il was frui tin!( in ~~sociati;.m with 
Cocculub.l btli::cmi>. Muyrunutllmlfl cocwlub.~ is ch~raCil'riztd by $mall, bright orangt" 
bwsidi/Jo}ol\a with a friablc, locul ~tc, n-d ·OC"anr,c to red glcha and bi lHtH~II )' as~'OmJoCt ric, 

dlipwid to )Ubgk.lbQsl!, h>11 Jino: to p•alo: gn"\: 11 ur r~Uow )JIOR') with a )ligh tly wrinkh:d 
utriclcaudlhickw<~l ls . 

Ktywo rds: taxonom)', d istributiO•l 

Introduction 

Wh ile collecting basidiomycctc~ in 1h1.· Maya i\·lountains of Belize as part of a 
US National Science r'Oundation funded project, one of us (DJL) encoun tered 
bright orange, :;emi· hypogeous, sequest r..a tt' basidiomes under Coc~·ololm 

bdi:uusis Standi. (Polygmuw~ar:) and o lh er n..-gionally endemic ec:lomycorrhizal 
hosts. 'Jhc red-orange, loculate gleba bore hya line, asymmetrical ballistosporcs 
with a wrin kled utride, unlike other genera of sequestrate fungi. A new genus 
and ~pedes, M (1yamm•tam1 coec:nlolme, is described from these collections. 

• 'lhis p.1pcr .,..115 p ll:' pamJ by USA (.;o'l'\. l.'mploycn on offi,i J i time, and is therefore' in the publi.: 

d mn<t in uod niH )Ub,ic" to co pyright. 



290 ... Ca~teUano, "lfappc & Lodge 

Belize is on the southwestern corner of the Yucatan Peninsula, adjacent to 
MCxico, Guatemala and HQitduras and is part of the oltl terrain of Ccntr-.tl 
America. 'I he upper parts of the Maya Mountains, lo.:atcd in Beliu and 
adja.:ent parts of Guatema la and Chiapas, MCxi..:.o, have remained above sea 
Je,·d as isolated islands during interglacial periods and may have se rved as 
refugia for an.:estral lineages of various taxa. "I he basidiomes of the new taxon 
we re primarily assodated with the cc tom}'corrhi7.al tree. Coccololm belize11.~i!: 

in the i\•lountain Pine Ridge and Vaca Plateau regions, but also wi th species 
of Neetl (Nyctagi1 1t1Cet1e) at lower elevations in Blue l lole National Park. 1"he 
Mountain Pine: Ridge ncar the l:ive Sist..: rs !:ails is gr . .anitic, whereas the Vaca 
Plutt:au at the Rio Prio Cuvc Park and the Muya Mountain foothills at Blue Holt­
National Park arc on limestone. 

Materials and methods 

Method.-. of collecting and macros..:opic and microscopic study were generally 
those (.)(Castellano et al. (1989) . Colors of fresh specimens arc in gencr.~J 
term s. ! land-cut sec tions of both fresh and dried material were mounted in 
water, 5% KOII, ?>.•lelzer's reagent, or colton blue for standard light microscopy. 
Ml.'asur~ments of structures are from mature specimens and, when two 
di mensions an: giv~n . the length precedes the width. Photomicrogr-.tphs are 
from material mounted in 596 KOH. Herba ria arc abbreviated according 
to Holmgren cl al. (1990). All specimens arc deposited in the Mycological 
llerbarium of Oregon State Uni\'ersity (OSC) and alw in Forest Department 
1\crbarium, 13el izc (UR I I). 

DNA was ex tracted from basidiomc tissue usingthc CTA B/chloroform met hod 
described by Ga rdes & Bruns (199.3), except that the source tissue was not 
lyophili7.cd. The DNA extr.tcl was purified with the Q-Biogene Genedean II 
glas.smi lk kit, and thl;': ITS region of the nrDNA was amplified with primers 
n ·s- 11: and JTS-1 using the foiJowing PCR protocol: I) 5 mat 95 C; 2) I m at 
95 C; 3) I mat 52 C; 1) 2m at 72 C; 5) repeat from step two 31timcs. Suacss of 
the amplification was checked by electrophoresis on a 2.5% agarose gel. 

Successfull)' amplified PCR product was again cleaned using the Q-Hiogcnc 
Gcnedcan II gla.-.sm ilk kit. Conccntnllion of DNA in the PCR product wa.-. 

estimated by electrophores ing th e product on a 2.5% agarose gel with a 
cali brated marker in an adjacent lane. 1l1e purified PCR product was diluted 
to an approximate molecular weight of SO ng in 7 1-1\ of dH20. To thi s dilution 
was added 0.6 !J.l of primer ITS-1, I ~I of sequencing buffer, and 2 ~I of AS! 
Prism Big Dye Terminator 3. 1. ·I his cocktail was subjected to the following 
PCR protocol: I) 5 mat 96C; 2) 30s at 96C;3) IS sat SOC;1) 1m at60 C;S) 
repeat from step two 25 limes. 
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Scquendng was performed by the Oregon State University Center for Genome 
Research and Biocomputing on an Applied 13iosystems capillary 3730 Genetic 
Analyzer. '!he sequences were submitted to the 13LAST search engine for 
matching at the National Center or Bio technology Information. 

The large subunit of nrDNA of one speci men was also ampli fied and SC()Ucn..:ed. 
Methods were as above except primers LROR and LR3 were used for init ial PCR 
ampli fication and LROR was used for sequencing. llLAST results (below) were 
consistent wi th those for the ITS region. 

Taxonomic description 

Mayamontana C.astcllano. Trappe & Lodge, ~en. no''· 
M\'COIIAI'K M.BSIOHO 

./\ S/q i/UIIIOI/IOTIU"I'is ltftri$ g_fdJu Jm//itfc" lllhtt1WifUII /in v.-l wbw c"/ ip(}l 'i$ hi/urc"Tafi/n 

ruymrlf<!t rkil., !Mvilm$. utrit:uln rugMO. JUi ri.:tc <"l'll..<...<o, Ji ll$1•ffllirn hyalini.• .-d pal/ide 
•>itillifn•$"C'IIII t.-i$, in nuol$.<.tlf'" lli.fevititlifut.-ii, JI('tli.'<"llu ti,·. 

~:crmol ogr: M llytlmontnttll ho no rs the Ma)'<l.ll JX!Otlll' ~ nd ~ftrs to the May~ 
MlMmta.i n~. 

Type species: Mayamo11tmw coccolobw! sp. nov. 

Mayamo11flltlll coccolobac Castellano. Tf'a.J>]}C & Lodge. sp. nov. Fig. I 
~h·con.-.sJ;; M85JOHI 

Busi(/11,11/lltl 6·8 mm lulu, vivill<" tiii/UIII itt. G/dm loclllllflf, jriubilil, /Hill ill.- wbtutm tu ll liu 
>-d ru lm1. Spomc ( 9) 10 12 ( 14) x (5 } 6.5 7 ( 8} 11m, hilntcmlitcr ll.<ymmttriwc, Inc~ 
ulrtwlu /1<1 111111 IIIJ,.'UW. /llll k lr /11 11> mim l5•'<" 2t•m triiSW, singltltl/im ltp•lim•c >...i pullitl .. 
>•iridd >d flltcac, in >ml.(.<a [mil ide viridi/11t.:a, pcditd/n 3 X 2wn. Jfa/ntypus RZ /9.,3. 

l~trmotogy: tiXtoloba.= ref .:N to tl~ 4..<...<o.:iati1Ht <f tlti.~ Jp«.ieJ ,..;,It titc: plimt, Co«.olo/NI 
beli:.-m•s. 

Basidiomata beneath loo:;e Iiiier o r exposed, at\ ached to the surfa..:e of mineral 
soil, allachmen t poin t evident at base whe re the peridium doc:; not enclose the 
glcba, \Vhen fresh 6·8 mm in diamete r, ovoid, bright or.mge, slightly felty, as 
dried 2· 3 x 2· 5 mm, irregularly flallencd. subglobosc to globose. pale oro~nge· 
tan to orange to brigh t o r..mgc, slightly fehy, very wrinkled; gleba when dried 
friable, pa le red-orange to red, when rehydrated in 5% KOH the mcdiostratum 
of the trama is often bright red; spores and hyphae part ially filling the 
ir regularly rounded locules, 0.1 -0.2 mm hroad, red.orangc leachate apparent 
when mounted in 5% KO I I; columella lacking; odor none; taste not re.:orded. 

Pcridium 100- 125 ~m thi ck, of pale orange, thin-wa.lled, inflated .:ells and 
ir regularly interwoven lo subparallel hrphae (5- 10 ~m in diam ); the tissue 
nc:ur the outer surface encrush:d with debris; the tissue ncar lhc gleba tends 
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to have more interwoven hyphae than inflated cdls, but no ck ar dcmar..:ation 
of peridia l layer boundaries; l:rama :;imilar in st ructure to the peridium but 
more pale to nearly h}'alin e, of th in-walled cells irregular!}' inflated, up to 17 
x 39 ~m. most ly about IS x 20 mm; subhymenium of hya line, th in-wa lled. 
cells irregularly intlatcd up to 5mm diam; hymenium a palisade of basidia and 
basidiolc!', collapsing soon after spore development an d obs.:urcd by the mass 
of spores; cystidia absent; basidia hyaline, thin-walled. subdavatc, 25-37 x 
7- IU f.l lll, 4-spored; sterigmata l-6 IJ. ffi tall, 1-2 f.l lll wide at base, hya line; clamp 
connections absent; spores {9-) 10- 12 (- 14) x (5· ) 6.5-7(-8) f.im .asymmctrkal. 
broadly ellipsoid to subglobosc, slightly nattcncd on one side, smooth; utride 
uneve n, slightly wrinkled, not inllated, giving the spore a roughened to warty 
appearance, thkk wa!Jed, up to ±2 !Jill thkk; inner su rface of the spore wall 
appearing uneven, in KOH mostly hyaline but sometimes slight ly pale green or 
yd lo\\• singly, in mass pale grcen-yello\''• in 1\oleb.cr's reagent no reaction; spore 
walls 0.5 f.l m thick; pedicd dist inct , up to 3 !Jill long and 2 !Jill wide; the end 
appearing ro~.ggcd 

Ecology, range, and distribution-Seimi-hypogcous, scattered, on soil under 
loose leaflittcr, benl.'ath Cocrolob(l bdizc11:;is and Ncea sp. at 70-370 m eleva tion 
in lhe Maya i\•lounlains of Belize; August and October. 

REPRESENTATIVE SPECIMENS EXAMJNEO-BELIZt:: M.\YA MoU:>o'TAISS, MOV:>o'TAIS 
P1s!l lb nm1, folt F.ST Rr.s r. .. vJ:, F'I\' R S1~Ras l.on r.l!, t o w·u S AT1JRJ: Tit All. (118° S!f 8~ 

W 17° 2' 16~:-.l) , 0 .], lo!XO£, 87.rJo.s ~ . s.X.woJ lHOI.OT't'I'E·BRH; ISOTYI'E-QSC). 
BEIJZE: SAM I: LOCA UT't' .\5 II OLOT't'PII EXC[ Yf, UPP I! .. SATli .. [Tit,\IL (1111° S9•g• 1] 0 

~· 1 9-1 ~ :-IJ , I).).I.oom:. 8:1. 74. l O.V lll . l OO I (IIIU 1: OSC): llua; !lo u ; N ,o.nosAt. PAliK, 
MA't'A M ou!<.-r.uss , KoaTII~<ll." Foon u u .s. C AV ES 8Jt.\SC I1 , AlDSt: Hl • .\llol!SG!II J.D 

l.otw TUll. {1111° .p · 1.; • w 17° , . l9. ; ~ 1\) , 1>.). l.oucs:. /J7. 19-fJ, )o.X.loo~ (llR\1 : 
OSC). 

Comments- Mayrmwutrmr1 is charilcterized by !he smaU, hyaline, 
asy mmetrical, smoolh spores wilh a roughened u!ride and a dislinct pedicel, 
unusual in scqucslralc taxa. 'I he spores arc simi lar to those of Scleroga.sto..>r in 
overall appearance but arc signifi.:ant ly larger in si1.c and lack !he diJl.linct warts 
of Sclerogaster spores. Uasidiome characters arc rem in iscent of Steplm11ospor.·1 
in pcridial color, size, texture or the peridium and fruiting habit. We extracted 
DNA material from M. coccolobae and upon performing a BLAST sea rch 
using G ENCOl\•1 il is placed in the Sreplumo~1JOrllfeae (Martin et al. 2004) 
nl'ar Sti!plumo~por" carolicolor (Berk. ) Pal. {Gen.3ank A..:..:ession AJ4 19224). 
The dmrJcteristics of the basidiome are somewhat similar to species or 

Fi~ 1. Ma)U1nnntam1 coc..-o!nba.: (ho lotype). 1\ . \J;c;klioma, B.l'cridiu l h~l'hac in radial K'Ction: C. 

Tro~nl<ll cdls- in r..d ial s-ection ; D. &~id i ~ and ~J!Ofn' attachW to sto:ri!lllUia: E. SEM of basklio.»Jxm: 
" 'ilh diJiinct retlict'l : !!. l.ight rhotomicro~r<~ph of b<lsid iospo~< ) ho wing t!K- ra1:gcd t'nd of tht' 

\~>di e~: I. 
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SteJJiuwo~pom but basidiomcs of Stt!plumuspora spc..:ics have a ydk)\v pcridium 
and a gray-oli ve gleba. A1ayamolltmw also dif[crs markedly from all dcs~r ibcd 
St~plumospom taxa by the lack of a basal ornamental collar or "~orona" 
su rrounding the spore base and prominent, wedge-shaped ridges. 
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Vittalia indica gen. & sp. nov. and 
Helicoma indicum sp. nov. 

from the forests of northeastern India 
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Ab~ract - 1\o.'U newly di~CO\'i.'rrtl hrph\l:lu~\."i.'tous fungi isohl.ti.'J fl'l.lm foro:)t litto: r of 
nort htasttrn lndiau\·dcscribcd in thisp~pcr. \fi11oU11, rypiticd by V. mdiw. hassolihuy, 
\WfUCO)o:. ruk'tlla l..- ~·uniJia jii\IIJ U~ un mu not ri.'l ic C<Xlid iugtuuus co:lb born..- ou 
smooth. bracKhcd couidiophorcs. 1ltc' IWW sp<.•ci.-s. Hrlic.mw irwllmm. is distinguished 
from olh<."r known spt-cics in the lti.'llll~ by its uniwptatc ronit!ia. 

Kc~· words - /Jiwrotltc<'Y"· l>iplorouimn, funy.;J t llh'Crsi ty, Sf><Uiiroirk$, taxonomy 

Introduction 

Arunachal Pradc!'h, A~~am, Mi7.or.J.m and Nagaland, the northca:~tern Indian 
States, ex hibit a rich and lux uriant Ooristic diver~ity (Borges 2005). Owing to 
steep altitudinal variations, the region possesses a temperate to sub-tropical 
dimate (Ao & Bordoloi 2001). While some d;;~ta on lichen and macrofungal 
di ve rsity is avaiktblf' (Sati cl a\. 1997), not mu..:h is known on microfungal 
divf'rsity of the northcas.tern region. 

L>uring;;~ recent field trip to a few loca liti~ in the region, ;;~s part of;;~n All-India 
Coordinated Project on Taxonomy of Fungi, sample~ of dead and decaying 
twigs and leaves were g<~thcrcd. Of the several fungi isolated from these litter 
substrates, two new hyphomycetous taxa arc d~cribcd here. 

Taxo nomic description 

Vi It alia Gawas & Bhat anam. gen. nov. 
~1\·coB,.s.: MRSI0706 

1\J fi•ll$f'$ conidhzb, hyplmm)\~ct~ ColtmitU: .:j{rt$11<, pallid.: lmmr..,t.z.; vd lmmt..:<tc. 
f1-11f>f>im. My«!ium Jl<llflim 51/l)$/r<l/(1 inml<:'rsu>n , purtim sup.:rfirittk. S1rvmu lll!i<>lliu. 

Sc-lt~ rl lly/.IWfi•Jtlill 11~111111. Comtliq>lwtu mttaoucmutice~, tnu/lontmlllicu, l<lll_i;ll, 

f'ltiS/l.CIIl, my.;tlioida, ( llrvaw vd fkxum-a, ptdlide brw11:<11 wl br~tmtcll, /~•ill wl 
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~wmrosa. !<:ptara, ramo.<~~ 1d 11011 mmQ.<a. Cdlllln.·ctmidio;.cnac monolrtllcnc, mmquam 
cirutri((rn, i11te;;mll1C, ltrmimdo!$ 1·d int.-rrulur ... Qmiliiu $kOII, wliiiiTiu, 11yalim1 vd 
pallid .. brmlll<"ll, /nevin w/ I'L·rruro.sa. cyli11drim, mllmdala 11d duo o:xtrimitns, ''-"""' vd 
ullmrluidffl, <'M</Illllu. 

Etymology: In hono r of l'ro( B.I'.R. \'ittal. Uni\'trtit )'of Madras, India. a diJlinguhhtd 
lll)'cologist. who 111oade ti»>rnlous contr ibutions to his disdpli1k'. 

Gmidhd fungus, hyphom}'Cclc. Colclll ies effuse, pale to oliva.::cous brown, 
woolly. My .. :e/ium part ly immersed, partly superficial. Stroma none. Sewe and 
ilyjJlmpodia absent. CouidiopJwres distin ct, single, long, narrow, my.:clioid, 
curved to fl cxuou...;, pale to oli vaceous brown, smooth to verrucose, septate, 
branched or unbranched. Couidiogeuuus ceiL' monot retic, non-dcatri:~.cd, 

integrated, h:nninal or inh:ro:alary. Cvuidit~ dry, solitary, hyali ne to pale brown, 
smooth to verrucose, cyli ndri..:a\, rounded at both ends, st raight lo aiJantoid, 
euseplatc. Conidial secession rhexoly1ic. 

T)'pl' species: V. i11dir.:a 

ViUalia i11dica Gawas & Bhat sp. nov. Fig. 1.3·9 
Mw:oll.o.st.:MUSI07(f] 

J\d fm rgo$ cmrkfinl.-:s. lryplmmyc~t4 C:nloni.u: tjfuld<:, pallkft lmwu~n wl lmmr4·a, 

/HI/•pirn . Myulir.m {llrrlim sr.lt$/mlo immi'TSrtm, {HIIfim $11f'<Tfrt ial.-, .-.r lrytrlri$ ~ptnti.t, 
mmo..<i.t, lryali11i$ •-d fHlllitk lmmuei~ 2 3.5 IU/"1 li11. Conitliop/u)l"a •nacmru:matia~, 

rnonmrtrn(l/itll, IIJrr;:a, mr;:rrsw. m)'(diuicllr, t 11nntrr 1·~/ fle'J.'IItl$a, f>allitl< brtmll<il wl 

brmrrrm, /an>ir1, Jt"l>ltl/ll, wmu~a, mmru tmdu lous,u. 1·3 )Un Lrl. C.-1/u/m: cuuit/iogi'IIM 
rrw•rolntth'U<, IIIIIIIJIU"Irn daurium, illlt)!nllll<', t.-rmit111lt!S a.d im..,cula...-, cyli11dricnt, 16 
30 (·SO} x 2-3 )lm. Umilliu >iccrr, wlilmill, lty11litllf, vnmcu.u1, cyUmlria1. tulmulrllu 111/ 
drrn t .\1rimitm. aiiDIItoi<ka, 3 s.:ptata, J I 14 ( 19) .\" J.oi.S II'"· 
IIOI..CIT\'PE On d<'.id leaf ofuniclemiticd 11"C('. Te1 .. u, ,\nn"IKhal Pradcsh.llldia, .:oil. 
Il l. Bh;Jl , IHJ7.2006, lh:rb.l'\'o.I ICIO ·16950 

Cot1idia lfungus, hyphomycele. Cn/o11it.teffusc, p3le 1oolivaceous brown, \\'Ooly. 
Mycelium partl)' immcn:ed. part\)' superficial, composed of septate. branched, 
hyaline to pale brown, 2-3.5 ~Lm wide hyphae. Co11idioplwres distinct, !iing\e, 
long, narrow, mycelioid, cu rved to fl exuous, pale to oli vaceous brown, smooth, 
septate, branched, bran~:hes often ve ry long, 2-3 ~un \vide. Co~ticliogetwus cc>lls 
monot retic, non-cicatrized, integrated, termina l or intercalary, cylindri.:al, 16-
30 (-SO) x 2-3 ~m. Co11idi(l dry, solita ry, hyaline, verrucose, cylindr ical, rounded 
at both end.~, all antoid,3 -scptatc, 11- 1" {- 19) x 3-".5 ~un . 

'With darkly pigme nted, smooth .::onidiophores, integrated, non-cicat ri7.ed, 
cylindrical. trctic conidiogenous cells and verrucose, euscplatc con idia, 
Vitra lia resembles three other hyphom)'cctou..; gencr-<1: BJwmtlu~r:yil D'Sou ... .a & 
Bhat, Diplococcium Grove and Spadicoides S. llughcs (Ellis 1971, Eickcr ct al. 
19~5. D'Souza & Bhal 2002). lhesc differ from each other in combinations of 

se\'t'ral distinct fealurl'S as detailed in Tabk I. llte genus Vittalia is closer to 
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Fig. 1. Vit/tl/itl it!41ictJ. C:On idiophofl.';.\.wn idk!JtCitoU~ce lls :.and oon i d i:.. 

Blmmtlteeyt~ in ha\•i ng long, slender, conidiophorcs and dr)'• solitar)' conidia. 
ll is si milar lo Diplococcium in ha\•ing tcnn inal and inlcrcalar)' conidiogcnolL'\ 
cells and solitar)', dry, cuseptah: conidia. ll resembles Sp(ldil:uidt•s in having 
br.mched conidiophorcs, terminal und intercalary conidiogenous ...:ells and 
cuscpta te conidia. However, Vi/1(1/ia is distinct from all these by monotretic 
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T11h l~ I: Compa ri~n of characters that dist i•tguim Viuu/iu from other similar gcncrn 

Funpl gen ~."ra Conklio11ho res 

Blwmlh«;yt• J:"'.;:t, unbfa.nchOO, 
. u•rt~IC, I'CTTU~, 

intbtedatth~hak' 

/)iplocouimn l!n!ct. unhranchOO. 
scr tatc, smooth 

i!rt'Ct, hrar~o.:hcd , 
$C Jli11 IC,$mOOth 

Conidio~e••ons 
ct•lls 

l'olytrt:tic 

Polyuuic 

Polytrct ic 

Conidia 

Solitary, 
di stoS(!plat ~ • 

.m\OOth 

C:uen;~ te, 
51UOOih, 
l'U5elll;llt 

Solita ry. 
smooth, 

CU5eJllalt 

Rdcn:11ce 

IYsouzaaJld 
Bhat, 2002 

I:Uis, l971 

Ellis, 197 1 

----\;,m.T;;:------J.;;;~';,-;~·,~;---M;;,;~ii~-----;;;;;;-·-pr~;;~--~ 

br.mchrtl,:.mooth l'crrucosc. obstr\'ations 
cu.soopt:Ut 

conidiogenous ;.:elk A combi n:Jtion of dtaracJen; sudt 3S hr3nching of 
conidiophores 3nd solitary, cuscplate, \'errucose nature of conidi a supports I he 
tlil<o"J'OSilion of the fungu." in the new t;cnus, Vittalia, a.,'\ V. indica sp. nov. 

Uelicoma indiwm Gawas & Rhat .sp. nov. Fig.2, 10- 15 
Mw:oB.ts" MR510703 

Ad Jrm~;Q) ami.tlia/('j, hrl.lrumyuiN. c.Aunitu' rffi1-, palli1lr lntnuuca, wlutim1r. 
iU;rc<!lir"" iuhslrrtl<> immn'$"'11· ConitlirlJ•Iro~t• mf<ffilmnn(t/im, mommt!m<tli<'(l,jM~k'nltJff• 

•·d Jytlllt'PIWiku, •1-13 (rn.-rm 9)cUtllt'KU, r •« IU, tli>'t!7',seulilms,/HIIIi<k b11mum <U/ llJ•icnn, 
dwlcr~nd lltllim, Uu:via.2 6( IS)Jeptt~ta, 11011 mmmtn..:l mmnut, ttpw100 jtmlonsn,2 3 
jim /111. Ul/,./ur cmril/i!Jj;r•tt•r J>Uiybln,lic•~. tlrlllicrtfiJ. in tt,gl/111~, trrmi,.afo, eyli1ttlrimr, 
1-1 -lOx IS 2.5 ftm. Co11itfia Jicm, Mllirnd1t, Urevin, ilytllhlll,lk·lkoidro, •mi5t·plnlu, ;, O.S 

0.755piriswmnlutll,5..') 7-ljrmt/imn;JilumJ3.5jul11lll. 

I IOI.OTYJ.'E O n o.kaJ twig of uniJ~ntiflt!J ln!e. Mokokchung. 1\'agaland. India, Ctlil . 
O.J. llhat, 09.07.2006.1 h:rt>. 1'\o. I ICIO 46952. 

Co11idial fungus, hyphomycetc. Colottie.~ effuse, p3 le brown, velvety. Mycelium 
immersed Conidioplwre$ distinct, fasciculate to synncmaLous, 1- \3 (mean 
9) con idiophores held together, erec t, tlh•ergenl, pale brown towards apex, 
darker at base, smooth, 2-6 (- IS) septate, unbranched to branched, up to 200 
~un long, 2-3 ~tm wide. Q.midiogc.>uom Ct'lls polyblastii.·, sympodial, denticulate, 
integrated, ll'rminal, cylindrical, 14-40 x 1.5-2.5 ~un. Couiditt dry, solitary, 
smooth, hya line, uniseptate, coi led 0.5-0.75 times, 5.5- 7.5 ~un diam; conidial 
fil ament 3-3.5 ~un wide. 

Moore ( 1955) provided a generic key to the hdicosporous fungi. Our fungus is 
a saprobe with conidiophores aggregated to fo rm fascicles o r loo~e srn nemata 
and simple, solitar)', non- hygroscopic, two-dimensionally coiled. transversely 
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Fig. 2. 1/dicmnll imlicum. ConiJiophc>fe1l, ruoid it~j;..,IMJ US ""lh an,J ~;oniJi~. 

septate conidia. llleSI.' char.u;:tcrs support its placement in tla· genus 
Nelicotn(l Corda, typified by H. muelleri Corda (Corda 1837), which presently 
accommodates about 50 species (lndex 1:ungorum 2006). Pirozynski ( 19i2) 
proposed to accommodate the species of Nefi,:oma into two groups based on 
their mode of coni di ogcne~is. He induded tho~e with acrogenou~ .::onidia 
produced on S)'mpodial, denticulate conidiogenou~ cell~ in the first group 
\Yhilc ~pedes that produced hyaline, muhiscptatc, pleurogenous conidia on 
tooth. like .:onidi ogcnous cells borne on setiform conidiophorcs in the ~ccond 
(Pirozynski 1972). Following hi~ scheme, we propose to place our fungus in the 
second group. 
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Goos (1 986) rev iewed 32 of the them known 10 species. segreg<~ted them into 
four Se~tions, viz. J·Micom11 , Atros~ptatwn, Viulfli:.:wn and MuniliJid and 
provided a useful key to each of the sections in the genus. With conidia borne 
acropleurogenously o n conspkuous dentklcs, H. i11dicwn fit s well in the Sect. 
H~licoma. On compari~on, the fu ngus was fo und to be quite different from any 
of the earlier known ~pede~. the di !'tinct features being its uniseptate co nidia 
and overall d imensi ons (Table 2). 

'!'able 2: Comparison o( species o( lltlit:l'ma belonging to Section !Miloma 

Co~tidiophore Co11idial Numbt-rof N1unber of 
Spedes length diameter ~taper coils per 

(I'm) (Inn) conidium conidium 

1/.ambiem upto600 11~·20 .. , 1.5·1 .75 Morpn 

~:~:l~vtil«lfm 55·250 I.S-25 8-10 1.5- 1.75 

H.wni«xl<"'!ltllmn 20-125 H -20 s.; 1.25- 1.75 l.imkr 

lf.lie11ni.cii upto '170 19-22 7·8 l.25· 1S EUis 

1/.imfi.:um ll (l i0200 5.5-7.5 0.5·0.75 Ga...,•as& llhat 

l{:i ~t;;r"m 18- 120 13-UI 5·6 1.25· 1.75 

H.mudi .. F'i upto'200 14·'2 1 5·8 1.5· 1.75 Cordi 

H. nur}(lpmenR" 
Rao & Rao 

1<15-335 2().27 J.8 1.25· 1.5 

ll. n-c"n•wn 125-300 IS-20 •·• 1·1 .75 ( Pet.:h) l.inder 

1/.ta;:nia upto 600 15-20 7- 16 1.5- 1.75 Mooll' 

H. t..U"-rm<'mi$ 100·•100 7-15 3·5 1-1.5 Matsushima 

1-lr!licoma i11dicum fl.'St'tnb ll-s thegl'tlt'rJ 'J'rodwplwm R.'J: 1'\<loore and 1-lelicomyces 
Link in having two dimensionally coiJed, sim ple, solitary transversely septate 
conidi a. 1-1. iudicwn howe\'cr differs from the former in having fa~.:i.::u late 

to loosely aggregated synnemata, h)'ali ne conidia and unthi ckened .::onidial 
septa. 
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FiS$. 3·9. Villulm imfi<11. ) . M)·ctltoid coni<liophores (bll rs- 20)rm) •1·6. MollOirttk cooidiogcnous 
c~ lls (ba IOprn). 7-9. Allantoid 3-lle ptat~ coniJi3 (bar.; .. S 11 rn ). 10- IS. H.!lkuma irufic1mt. 
10,11 . Conidiophore.s in fascidt$ 1~i th anachl'd conidiA (bar.s- 20 1'111). 12. Pol)•bla.stk dtntkulatt 
conid iogeoousccll~ (bar .. 10 11111). 13-IS. IIclicoid uniseratc conidia (~r r- S por). 
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lld icom(l i11dh:um differs from the o tlu:r m<>rph o logic<~lly similar genus 
Hd icomyces in its non-hygroscopic nature of conidia and in being thicker in 
proportion to the lengt h of the conidi01 l fil01ment. 

Using rONA scquenceanalysisof helicosporous fungi, Tsui & Barbee (2006) and 
Tsui ct al. (2006) inferred that this group of anamorphic fungi is polyphyletic 
and that the l3..:k of monophyly is due to th e inelliciency of the traditionally 
used morphological char3cters to delimit the genera. 'they said that, though 
no single morphologkal .:haractcr perfect ly correlates with th e clades of the 
phylogenetic tree obmined duri ng the stud)•, a combi nation of characters su.:h 
as conidiophore color, conidial color and conidial ontogeny arc phylogt·nctically 
infonnativc. They further suggested that characte rs such as promi nence of 
conidiophores, thickne~" of conidial fi laments and hygroSt:opic nat ure of 
conidi a are more usc:ful for species delimitation than fo r predicting higher level 
relationshi ps. This has challenged the existing taxonomic and nomendatur.al 
sta tus of hclkosporous fungi. ln any case, until a thorough revision of the 
group is made, the exist ing ge nera arc .:onsidcrcd valid. In the present setup, we 
would like to a.:conunodatc our fungus as a new spc.:ics in th e genus Heliamw 
following the morphologi..::al chara..:: tcrs as ment ioned in 1 he gc ncrk descri pt ion. 
To quote Se ifert & Gams (200 1): ' ldentifi.:ation of most of the fungi is made 
using morphologi.:al.:haractcrs, although the age of molecular biology pro" ides 
us with molecular diagnostics. Using morphological characte rs, anamorph 
genera can be delimited that arc practical fo r identification purposes, and are 
often (but not alwa)'s) ph)'logenct ically nat ural: 
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Anomoloma, a new genus separated from Anomoporia on the 
basis of decay type and nuclear rONA sequence data 

TuoMo N tnMELA', KARL· H EN RIK L A RSSON', 

Yu· CHENG 0,\IJ & ELLEN L ARSSON' 

'Fitmidr Mr~.~um oJNatur.rl History. 811 ft1m'r."l h•fuso:rmr 

P.O. Lit).'{ 7. H 00014 UtrivnsityfJ/ 11;:/sinki, Pinlmul 

• GOrdwrg U11iwrsity, Vrpurtm.:ttl of l1lat~l and Ctwirotrtll tmal Sdmu~~ 

P. O. Ro." •161, SE •/0.530 Giildmrg, Sw.:tlom 

J fnstitut.: 11/ Appli.:cl Ecology. Ciliu.~l! A((ulemy cJfSdmc<!$ 
\t',•t~lwtt Rl>(l(l 72, Sl~t•trymtg I 10016. Cltirw 

1\b.str:.et - Fi\T $p«ii.'S of J\uum...,.ooriu, and rei.I INI but ck\iating material from 
South China, we~ ~tudi l-d microsooric0:1 lly and 5oequl.'"r\C<:<J. n~resi:m arxJ rtl:lltimum 
panimuu~· analp;t'S w~rt' corKiu;;to:J u$ing nuckar ribosomal ITS ami lar~t'·subwr il 

OXA rc;-s:ioos. 'lhc species lx'long to a subd:tdc " 'ithin or close to the cu;rl:.lric.\ 
.:: lad<:. '!he brown·rot<ausing SJWCie$ A. /J(t~nbycinu (l!'jl( or the genus AtltltnUJI'Qrlll ), 

A w:.iw/au~,and ,\. kmnbtlrulk.abclong to a g<>nuHOmpk-x IOS:<" ther""ilh Ct·ullromyc~~ 

lln«lmii'idlum, lrJ>ktNlur~ and P/i(llturvp'i~. but thdr im~o:r hi~rJrchy 11~-t'd) furtlu:r 
.study before condusioru on gen us limit~ Gill be made. Four 51fongly rh izomo rphk 
~p<:de..; of J\o5flm<'lp(lria are associalt-d wilh whitc·m t, and !her wert found to fur111 
a ,,·tU·SUJ)potted dadt. Const<juently, a nt"" g..>nus Attornulormt is dt.w:ribi'd. Tilt 
follo\..-ing lli'!W COillhinal~ll~ arc made: 1\unrndnma a/IN>Irtl.:.<c;:ll.< (type ()f lht ~ous) , 

A. m)\·ditmmt, A.fllwi$..<imum, arlt.f J lll'\Y spt-cio:.s i~ dc~riht.-d from the South Chinese 
material: ,\ , ,;,;;:m,.,,, Numert~tts Ill'!"' ~rds of 1\. j/nvW.irn11m expand considu~hly 
i\\kllOWI\r'JIIgtin China. 

Kt)' wonb lJa.•idiomy'(oJ/a, phy}ogcny, pot)·pore. taxonomr 

Introduction 

' I he genus A11omo,{JtJrir1 Pouzar \vas established for a small group or resupinate 
polypore :;pedes with monomitk hypha! structure and amylo id spores (Pouzar 
1966). ' lhe type of the genus, A. lmmbyci11a (Fr.) l'ouzar, causes intensive 
brown-rot on coni ferous trees. Si milarly brown-rot-causing arc the closely 
related /\. \'~iwlosa Y.C. Dai & Ni emela. described from China and later 
also found in japan (Dai & Niemela 1994, Dai 1996), and J\ . kwnt!>clwtic(l 

(Parmasto) Bondarlsc\'a, whi ch is more widespread t hrou~hout northern Asia 
and Euro pe. 
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t>ouzar ( 1966) alsv included some o ther species of resupinate polypvres in 
Ammwporit1, viz. A. a/bolutes.:eus {Romdl) Pouzur and A. mycr:liosa (Peck) 
Pouzar. Later Niemela (1991} described A.flm•issimn from material colle..:tcd 
by Erast J>armasto and ot hers from the Russian Far East. 

When studying the gen us, Niemela ( 1991) po inted out that while 
A.lh1mbycit1t1 and A. kamtsdwtica have ba..,.idio..:arps with cottony margins and 
cause brown-rot, A. tdb(}/utescem, A mycdioS(I and A. jlMil•sima arc strongly 
rhizomorphk and grow on white-rotted wood The type of rot is usually regarded 
as an important char-.acter for the classificution of wood decay fungi. and rc..:enl 
mole..:ular phylogencti..: investigations seem to support that condusion (e.g. 
Hibbett & Donoghue 2001, Hibbett & 1ltorn 2001). In order to test whether 
the different decay dtaracteristi cs present in A11omoporia suggest that th e 
genus is ..:om posed or phylogcnctically disparate cleme nts, a sequence dataset 
wa." compiled and analysed. l.ars.wn ct al. (20011) who studied the evolution 
ofhomobasidiomycetes with an emphasis on species \\'it h effused ba..,.idiomata 
included two spe.:ies of Anomoporia in their analyses: the type species, and 
A. kmntsclwticll. These taxa formed. together with Amylowrticiwn cebemw1si! 
(Rourdot) Pou7.ar, A. subiucarnlllum {Peck) t>ou;.o..ar, Cemceomyct!$ lt!Ssulatus 
(CQokc) JU!ich, and llyJ}Dl:lmicidlum subil/cliJIIt'tl lum (Litsch.) lljorlstam, a 
subdade within or dose to the euugarics dade. 111ere are nQ other Auomoporifl 
sequences available in GenBank. 

When designing the present dataset we expanded on the results by Larsson 
et a\. (200-1) and on the observation that 1\11omoporifl, Amylocorticiwn, and 
1/ypodmide/lmn all have am)•loid spores. We also took into consideration 
suggestions from the literature that A11omopori11 myctdiosa might be related to 
Porpomyces (Uondarl.,.eva 1998) or Ceriporiop.~ is (Ryvarden & Gilbertson 1993) 
and added the type species from these two genera to our dataset. La~son (200 1) 
show~d that Porpomyct'S is related to Tn:cl,isporll, and that these genera belong 
to a well delim ited lineage, the trc:c.hisporoid dade: (Larsson d al. 2001, Binder 
ct al. 2005). Ceriporiops is,~ih,~sceus {BrC$.) Doma1lski has to our kno'"ledgc not 
been included in any molecular phylogencti-: ~uta lyses before. 

New Chinese find-; of Ammwporin flm.-is.(iltJ(I expand its known range 
considcrahl>·· and a related but undescribed species was collected twkc in South 
China. ' lhcse obsen·ations arc also reported here. 

Materials and methods 

Data un t!H.' material used for phyloge netic analyses are listed in Table I togethe r 
with GenBank accession numbers. 

Ten sequen..:es from the nuclear ribosomall'I'Sand large-subunit DNA regions 
we re generated fo r this study. Ten additiona l sequences were down loaded from 
GcnUank. MeruliopJis tru:icola ( Pers.) 13ondartsev, lln.._(idiomdulwn radula (Fr.) 
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Noble~ and Sistotwn(l bri11kmmmii (Hres.) J. Eriks...;. rcprc~enting the phlchioid, 
hymcnochactoid, and canlharcl\o id clades (Larsson ct al. 2004), respect ively, 
arc included to aid in the polarit'ation of molecular characters. In analyses 
Sistotrem(l briukmmmii is ust""d as out group in order to root the tret". 

DNA was isolated from herbarium material using DNeasy plant mini 
kit (Q IAGEN, Valencia), following manufacturerS recommendations. PCR 
reactions were carried out using Ready-To-Go- PCR beads (Amersham 
J>harmacia Riotech). Primers used to amplify the com plete ITS region were 
ITS IF and ITS1 B (Gardes & Brun~ 1993) and for the partiai i..SU region LROR 
and l.ri (Vi lgalys & ! lester 1990}. 

Amplifi ed products we re purified using Qiaqick spin columns (Q IAGEN). 
Primers used for sequencing were ITS I. ITS3, TTS4 (White et al. 1990), Ctb6 
(http://mendd.b(·rkdey.edu/bolctus.hlml), LrS, and LRJR (Vilgai)'S & I lester 
1990}. 50-75 ng of PCR produ..:t were used in each sequencing rt'<h.:t ion 
using IYI'CS Qui..:k Start Kit (Heckman Coulter, Fullerton). Sc<]Uenccs were 
obtained using CEQ 8000 DNA analysis S)'Stem (Heckman Cou lt er}. Sequences 

Table I. Specimens used for phylogenetic analrscs.. Herbarium acronyms follow 
llolmgrcn ct a!. ( 1990). 

Tu~ 

M,·Wthtliauouiwuld 

~f««ti.iiJ.'nitbflltltMt 

Nrlyf««tiklmsui>INIJm:tllm 

~·Ax«LUrm~t~m 

-~--Atlotna'IJmfiorisWJm 

Momolom7 llfJ'Ctlitlwm 

Momolomllli/llsum 

-·"""""" Momoporio.tamlx/rulirJ 

..tnomop«il.tamlx/rulirJ 

Nlomoporicl~ 

Basklkxadlilmlarkilo 

(ff«t'o::m)ttsttsSlllcnls 

(ttipit¢sgih'fSttm 

HypahtWit/hJm~rtJm 

lrp:m1mptMJut 

N.trlfoopsiltltitdiJ 

Pfitlllu/~f~Sisuifptl 

~ftrrWdUS 

Jhtotmncbr/rlfmoMI1 

""""" 
K169fl96 

JS24813 

.l~.icl 

M.Rybtlg 

PJIJ~9 

IN6391 

IN S911 
){1)40)1 

GG61l·91 

KHII1012 

K.f26 

MN934 

HH 94SJ 

KHl 84H ......... 
KHLS49] 

B.Holdi.in 

Kl11 85-4 1 

KH1861S 

KHt11062 

NHII411 

lkftwrium ~nSank""l"'''b« 

G8 00144610 

AY4613761AYS86617 

G8 AY46H71/AYS86618 

G8 00144611 

00144612 

00144613 

D0144614 

00144616 

AY46H1&fAYS86619 

G8 AY46B79/AYS86610 

G8 00144615 

DQI'-4611 

G8 Af3471~ 

G8 AY463391/AYS86642 

0()144618 

G8 AY46l4311AYS86619 

G8 DQ144619 

G8 AY4614DIIIAYS866S6 

G8 DQI4461D 

G8 Af347091 

G8 AIS06473 
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wen!' edited and assembled using Sequencer 3. 1 (Gene Codes. Ann Arbor). 
Sequences were aligned using the data editor in PAUP' (Swofford 2003). Gaps. 
fo r insertion-deleti on events were manu:llly introdu.:cd in the :l!ignment. 

'I he tota l aligned d:ltaset included most of the S.Sgene, ITS2,and the 5 ·end of 
28S ( I.S U) and con~isted of 1837 posi tions including gaps. Complete sequences 
we re obtained for all the sped mens cx"pt fo r Allomoporia Jlavissima, which 
has a short i ... )U sequence, and Ammwporia kmntsclwrica KIJ26, which lacks th e 
ITS region. The 1TS2 region was deemed too variable to allow unambi~>uous 
alignment and was excl uded from the fina l analyst'$. The analyzed dataset had 
1112 charJcters of which 19 1 were variable but parsimony uni nformative and 
189 wen: parsimony informative. 

Heuristic searches for the most parsimonious trees were performed using 
J>AUJI·. All the transformations '''ere considered unordered and equally 
we ighted. Gaps '''ere treated as missing data. Bootstrapping wa.~ performed 
using 1000 heuristic search re pli.:atcswith 10 random taxon addit ion seq uence 
and T BR swapping. 

For a Bayesian inference of phylogeny, Mrl'vlodeltest 2.2 (Nylander 2004) 
\~as w•ed to estimate sepurate best. fi t models of evolut ion for S.SS and nLSU. 
i\ heteroge neous Bayesian inference run was set up in MrDuyes 3.034 (Ronquist 
& 1-lud scnbeck 2003) wit h model parameters est imuted separately for S.SS and 
nLSU. Eight Metropolis-Coupled .VIarkov Ch~in Monte C~rlo (MCMCMC) 
chains with defau lt temperatures were initi~ted; these were run for 5 million 
generations with tree and par~meter sam pling every IJ 000 generations ( I 250 
trees). 'Jhe hurn-in w~s set to 20% (250 trees). 

Microscopic study was dom', spores were measured, and illustrati ons were 
drawn from sections mounted in Colton Blue (abbreviated CD): 0.1 mg an iline 
blue (Merck IZiS) dissolved in 60 g pure lactic aci d; CB+ means cyanophily, 
CB(+) weak but distinct cyanophilous reaction. CB- acyanophily. Amyloid 
and de.'tt rinoid reactions weu· tested in Mel:t.a's reagent (I KI): 0.5 g crystalline 
iodine (1), 1.5 g potassium iodide (K I), 22 g chloral hydrate, aq. dest. 20 ml; 
IKI- mcans neither amyloid nor dextrinoid reaction. O.:casionally also 5% 
KOH was used as mountant. 

30 spores \,·ere measured from each specimen fo r spore dimensions using 
x 1250 magnification, pha.~e .:ont r.lst, and oil immersion. Microscope ~ycp iece 

sca le bar ,<fith 1-~m-grid was used fo r mcasuring,anddimensions were estimated 
subjectively with an accuracy of 0. 1 !Jill . This procedure was discussed more 
thoroughly in Mit.:Uinen et al. (2006) . ln presenting the variation of spore size, 
5% of the measurements ou t of each end of llw r.1nge arc give n in parentheses 
(if applicable). L= mea n length (arithmetica l m~an of a lithe spores), \V = mean 
width, Q""' extreme va lues oflengt h/width ratios among the studied spedmens, 
n = numhcr of spores measured from given number of specimens. 
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Results of phylogenetic analyses 

Maximum par:'imony (MI') analysis gave 18 M P trees in three i~land«: with a 
consistency index of 0.6583 including unin forma ti\'e changes. Fig. I shows one 
of the MP trees as a ph)•logram. 

The ingroup, whi.:::h indudes all the scle.::: ted represe ntatives of 1\nom opori(l, 
Amyloatltelia, Amylomrtidum, llypodmidt'llum, Cem ... ·eom)'LCS, lrpit:txlou , •md 
Pliraturop!i:is, form a moder.atdy supported dade (86% bootstn1p). Within the 
ingroup, basal nodt:s .:ollapsl' to a polytomy wit h d~ht branclu.-s rcprl' St:ntin~ 

the white-rot Aumnoporia spe~ ies ( 100% bootstrap), Amylocorticium (86%), 
Auomopnria lwm iJycilla/ t'i!Sir:u lmw ( 100%), Auom1lporia kamtsdwtiw, 
Cemceamyce..( temtlatu.,(, Amylnllfltelia crassiuscula llj ort::: tam & Ryvardcn, 
llypoclmiciellum .(II IJillmJIIeatum, and lrpicndm1/ Plicaturopsis ( 100%). 

For the 5.8S and ni .SU loci. i\'lrModelte:'t suggested the SYM and GTR+I+G 
models respectively. Plo tting the cold-chain likelihood \'aiues against th e 
gc.-neration number rewalcd that stationari ty was reached at approximately 
gc.-neration 10 000, well in advaJKe of the burn -in thrt"shold. C hain mixin~ was 
fo und to be salisfaclory, with :=:: 97 1 cold-chain swit..:hes duri ng the search. 

In the Bayesian tree (l:ig. 2) the position fo r AmyloatheHa cmssimwlrr, 
Cemceomyces tessularus, and Hypodmicidlmn su1Jilltu1m~atmn is differcnl 
compared lo th e M l> tree. "I his is not unexpected and is in accordance wilh 
the lack of boots trap support for the nodes leading to these taxa. In general, 
support (or the topology appears better in the Bayesian tree with posterior 
probahi lil}' values of 1.0 at nine n odes com pared to four nodes with 100% 

bootstrap suppor t in the MP tree. llte most notable diffe rences are the high 
suppor t for the ingroup and fo r Amy/Oi~orticiwn as a monophyletic genus. 1ltc 
AlwlnoJwria dade receives a posterior probability va lue of 0.85 that is dearly 
below what should be regarded as a reliable value for node support in Bayesian 
analyses (Ro1tquist 2004, Zander 2004} . ' lhus, the result of the Bayesian :malysis 
is more o r less in ~ongruence with theM P analysis fo r !he residual Anomopnrin 
dade. 

Discussion 

In the rnolecular phylogenelicanalyscs( Figs. I, 2) (ourspecimenso( A11omopnria 
associated with a wh ite·rot decay of the suh:'trole were fou nd to form a well­
supported dade that we name the A1wmolom11 dade. 'I he rest of the tested 
1\nomoporitt spedes become separated in two groups, one \vi th 1\. bombydna and 
A. vesicu/05(1. and the other with A. kmntsdwtica. The topology for Anomoporia 
can be intl'rpn:ted in thrt>c ways. 1lte first possibili ty is to divide Am.nnoporia 
in thrl'e genera with A11omoporia rt'Strictcd to A. bombyciml 01 nd A. l'C:Si.:u/osa, 
and two new gt>nera for the Aucmw/t)m (l d ad!! and for A. kmntsdmtica. '!his 
solution has full stat istical suppor t from the phy logcnl'ti~ llnalyscs. 'I he second 
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1o 

Anomoloma fl.vlsslmum TN 6397 I < 

Anomoloma a/bolutescens RP 3549 ~ 
Anomoloma rlllzosum YCO 4031 ~ 

Anomo/oma mycellosum TN 5911 ~ 
Amyfocorlicium subsulphureum 

Amyfoeorlicium subincamalum 

Amylocorticium cebennense 

Anomoporia bombycina 

1 Anomoporia vesiaJ/ose ~ 

Ceraceomyces tessulefus ? ~ 
::; 

Anomoporia kamtschatica 426 I ~ 
Anomoporia kamtschatica 11072 

Mefi.JIIopsis tax/cola 

Ceriporlopsls gflvescens 

Sistotrema brinkmann/1 

Fig. I . PhylogciX'Iic rdllionships of Jl llf)mQJI•niu and related gt'»Cfll infcrm:l from tnaximum 
p~mimonr analysis. One of 18 most ]);[nimol)nious t r~ )howing br.tnch lengths pmporlion;tlln 
I hi' nun1btr ,)r chanJttsUiong the lmmch. Numhers itxl ica te boob trap propo.lrlions > 5000. 

pos~ibilily is to rcstrkt Atwmoparia to hrown*mHing taxa (A. bombyciua, 
A. ''esiculosn, and A. kamtsclwtica) and create a new genus for the whitc*mt 
group. ·I here i~ no support for such a circumsc ript ion nf A11omoporia and it docs 
not take in to account the d ose relation to Cemt"eomyces tes.sulatus implied by 
the ph)•logr.1m. The th ird solution would be to keep 1\uomoporifl together and 
accept the ingroup as one large genus. a solution that has statistical support but 
breaks radically with the prese nt classification. AtromOJIOrilf would then include 
alsoAmylocorticiwn, lrJJicodou, and Plicclturopsis and porlionsof Ce:rm:t!otnyct's 
and Hypoclmidellum. 
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Anomoporia bombycina 

Anomoporia vesiculos8 

Anomoloma flavlsslmum TN 6397 

Anomoloma mycellosum TN 5911 

Anomoloma albofutescens RP 3549 

Amylocorticlum subsulphureum 

/rpicodon pendu/us 

&sidioradulum radula 

~ 
g 
0 

~ z 
<( 

Porpomyces mucidus 

Meru/iopsis taxicola 

Ceriporiopsis g ilvescens 

0.1 

Sistotrems 
brinkmennil 

J:ig. 2. 1-'h ~·lof:Cnt::l i.:: rdat ion>hi~ or Arummpttria and rd.ucd gciK'ra infell\'d from IJay~ian 
ll.lu lysi~of cumbincd nuclear S-85 and ribQwnul LSU ~nc wgivm (~ nujority ruk con~mus 

lr<:i!) shuwing hrnnch k>nglhs. ~umbers rt'rre."<'n l (l<~ leriur prubahili ly \'<rlu e.~ > OJIO. 

To broaden the concept of 1\munoporia to cover the whole ingroup is 
unacc<;ptablc bccaus<; th e genu.-. thus created can not be morphologii.'all)' defined 
and would make a numbc.'T of name changes neces:mry. Also, too many species 
are still not sequt nced, and therefore drastic i:hanges in classifications based on 
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incomplde taxon sampling should be avoided Instead, we prefer to regard the 
in group as representing a supr<~gcneric taxon. We conclude that Auomopor ia 
must be split butt he da ta presented here only supports segregation of the white 
rot taxa. \'lle propose to keep the rest of A11omoporirr as it is, until furt her species 
arc studied and the ge neral picture becomes dearer. 

!-=o r the white-rot a.-.sociated spedes now placed in Auomoporin we propose 
the new genus Anomolomli. 1\ l present it contains fou r doscly related spcdc::-. 
The genus docs not seem to ha,•e a d oserconncct ion with any of the species of 
cortidoid fungi induded in the analysil', or otherwise known to us. 

Auomopori(l mytYi ioHi is morphologically fairly similar to Porpomyn?s 
muddus (Pers.) Jiilich, although the latter Jacks the amyloid reaction in the 
spore wa ll. Some authors have merged J~ muddus and A. myct>/iom in the 
same genus, e.g. Bondartseva (1998) in Fibulopor ia. ' I his: link, however, is not 
supported in our study or in earlier published molecular analyses: l'orpomyas 
mucid11.~ is in fa.:t related to Trr!dl iS{H)rfl, and belongs to a quite different dade 
(I.ars."'n 200 1, Larsson ct al. 2004). 

Ryvarden and Gilbertson (1993) noted that Auomoporia mycdios{f has 
decay characterist ics that differ from the type of Auomoporifl, and they placed 
A. my~..·diusa in Ceriporiopsis. ll1is genus is typified by C. gill ·i!SWI.~. In our 
analyses C. gilwsceus fulls outside thl! ingroup and is most d ose to i\-t~ulioJ'sis 
tru:icola. 'I he result implies that C. gil!·"t!SC~IIS belongs in the phlebioid dade 
sensu Larsson et al. (2001), which effectively ru les out any relationship with 
A11omoporia mycelio~a. 

Taxonomy 

AtiOmoloma Nicmd;i & K.l l. l.ars.s., gen. nm•. 
MnXHIAI"t> MILS0.\173 

(;o:m:ril AtiOtiWJIQIU<e Jimi/i..<, Ja! tllrkto: flllxlJ>r(}lnllfo:IIS o:/ rum bt:.<MiotiWiibiU IIWfXiiiO: 

riU::mnc.npl,.,;i:;. 

T)1,.. i f't'rin: P<J<Iyj>tKui t•lW/u/QCo:t~> RomeU. 

Etymology: tmumUJ. (Gr.) l<ll•.'lcss, i.t'. irrtgular. devialing from !he common habil. 
referring 101hc rhizom(lfphk ()udir"~e; h1111 (Gr .• I)('UICr) margin, cdg<>. 

Species in the genus i\uomolomt1 are characterized by resupinate, strongly 
rhizomorphicbasidiocarps:and white, cream or yellow colours. Hypha! structure 
is monomitic, hyphae slightly cyanoph ilous and wit h damp connections; spores 
arc ellipsoid with slightly thi.:kcned wall, amyloid, approximately 3-5x2-1 ~m. 
Q= 1.2- 1.'1. 'I he spc.:ies cause white-rot mostly on woody debris of angiosperm 
and gymnospenn trees. 

The following species are induded in the new genus: 

Anomoloma albollltl!$Cens (Romell) Niemela & K.J I. Larss., .:om b. nov. 
M\"(:01\AI"K MBS0.1174 



&triuuym: Pui)'J'<IIm tt lbulmr:K£11> RomeU. :\rki\' Botanik 11:11 , 191 1. 
l.«loly~ Swl!dco,l..aplund , connn. Rumcll (llrcsadola l lcrbarium, IIPI217956, .studic:d) , 

~elcm-d by Uw.·c( l966). 

A nom olom a III}'Cdios11m (P<.x:k) Nicm cni & K. H . La~s., ..:omh. nu v. 

f.h'COMS!:MB S0<\ 175 
&triuuyw: Pm·iu myuliow Pock, N.Y. Slate Mus. BuU. S4:9S2, 1902. 
1..-clolypr. U.S.A. , New rurk. f.' r.mklin. l.'looJwood, Iwgu, 31.VIll. l900 C .H. l'<.'(,'k 5J 

(!\I.'S. s tudied), Klec: tcd by NK-mdJ ( 19!1-1). 

A nom oloma flavissimum (Nicmcl;i} Niemela. K.H. Lars.s. & r .C. D ai, ..:om h. nov. 
t.h"GOliAI<o'K MB S0.1176 
lkuitmyw: ,\nomoporiujlavi.~ttlll Niemdii, Ann. JJ.o t. Fennici 31:102. 199•1. 
Holt>lyp••: Russia, Klt;ti);IIO\'$k. Sdikhinu, l\;tbamopkll . Iilia ttmii~.Uti, 17.VJII . I961 

Ro~it,·iir(T.\ ,\ .J2167:isot )'pt!in ll , hoth st udied). 

A t~omoloma rlti:osum Y.C. Dai & Niemela, spec. no\', f iGUAE 3 

Sf'«in At•t.mwiU111flli) jlit vi~irm >irmlis. ~~ wJutcnernto-1/tln<:ctt> rl ;purii ""'S•tioni/Jui, 
•1.1 S.JxJ-•IJIIn. 

llnlo1J1''" Chill<! ,Sichuiln I'I'U\'., t\hil ,\uto. Stil le, jiU"1.haiguu , o n mlh~ll 7$r.ga dtirrcrt.<i$, 

I<I.X.2002 Y.C. 0<Ji -I/60 (H: iSOJ)J'(' in II M:\S). 

Notes on the species 

A II0/110/oma rlli:Oiil/111 

13asidi ocarp resupinate, ca. 5x 1 0 em wide, 1-2 mm thick, felly or very soft cork")'. 
Ster ile margin irregular. 1-4 mm wide. swollen or thinning out , pale yel low 
or ochraccous; thrcad-likl'. straw- coloured rh izomorphs arising from margin 
and pl'nctrating in dl.'cayed wood. Pore ar..-a ydlowish: bufr. pinkish buff, buff­
yellow or luteous, oldest ~ent rl' with a brownish tint; pores angular, regular, 
(3- )1- S per mm. Section: subiculum fdt y, up to I m m thick, the cx:hmccous­
ycllow colour bein g strongest at basa l layer next to substrate, tubes in section 
st raw-coloured or buff-yellO\''· 

ll yphal syslem monomitic (Fig. 3), hyphae with dam p connections. 
Subiculum wi1 h interwoven hyphae, (2.6- )3.3- 1.2 J.lffi in diam., walls mostly 
th i..:k (frequently up to 1 ~m), CB-t, I'KJ- , KO II-, )'cllow especial!)' close to 
the attachm ent, rarely covered with minute h)•alinc Cf)'Stals. Tube trama wi th 
interwoven but longitudinally oriented hyphal.', {2.4 -}2.9- 3.3(- 3.8) J-1-111 in 
Lliam., walls fairly thin, C B(-t-) , rcllow in IKI, KOH- . Hymcnium with rather 
loosely arranged pa lisade of cl avate basidioles and 1-slcrig.mate, clavate basidia 
11- IS.SxS- 5.8 J-1-m; no cystidia; at tube bottoms hymenium mostly replaced 
by tufts of creel hyphidia. Hyphaltips at d issepi ment edge smooth , regular, 
frequenlly contain ing bead-like oil globules. Basidiospores ellipsoid and ofl en 
wilh truncated end.<;, slig h1ly thick-wa lled, amyloid, C B{+), (3.9-)1.1-5.3 
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(-S.S)x(2.9-)3-4(-<1.1) f.Lm, L=4.82 !Jm, \\'::3.57 !Jm, Q= 1.3tl - 1.37 (n=60/2); 
often gu ll ulate. 

' I he spe..:ics great ly resembles A. fhwissimum , but spores are distinctly 
larger- in A.flrnris.simwn they arc (2.9- )3.2- 1.1(- 4.4)x(2.1 - )2.1 - 3.1(- 3.3) !Jill, 

1.::::3.66 !Jm, \>\'=2 .79 !Jill, Q = l.26-1.36 (Niemela 1993}. In the hrmcnium of 
A. flavis.simum there arc thin-walled vesicular cystidia, but such were not seen 
in the new species. 'I he layered structure of the subiculum in A. jlcwis.simum 
contra<; ts to the fa irly unifo rm hypha\ arrangement in A. rlti:omm. I los t 
characteristics may be unimportant among these fungi at the tina! successional 
stag~." of wood decomposit ion. 

Sl'tO.\It.'lS E..x,v.u. .. 'l!U-t 'hina. Skhll<ln; :\ tu Auto. State {Sfi: type) . liuzhai Cl.l .. Jiuzhaiguu 
N11 t. Re'-, n o m ttrn nr'8u d ri•1crosis in mixed forc., t, all. 2ml0 01, 12.X.'Z002 D11i •WJI (I I. 
Ii MAS). 

A 11omoloma flavissimum 

The description of the species (Niemela 1994) was based on ample herbarium 
materials collected from the Russian Far East by Erast Parmasto (Tartu, 
Estonia) and others. 'lhese collections exhibited a bright yel low colour and large 
basidiocarps with st rong!)' developed rhizomorphs at their margins. Later the 
species wa.o; found in China ( Dai 1996), and in 1998 Y.C.D. and 'f:N . ..:ould study 
it in the virgin fore~t ofChangbai in Northeast China d ose to the type lo.;ality 
in the Rus~ian Far Ea.st. Later on Y.C.D. together with hi~ do.; to ral stu dents 
have collected the species in Se\•eral other Chinese lo.:alities (sec Specimens 
Exami ned below), and A. j1twi$...~imum is now a fair!)' we11- known species. 

Fresh basidiocarps ami. rhi zomorphs of A. jlrwi~imum arc bright sulphur 
yellow. The fungus grows in old natural forests with temperate Vt.~dation at the 
altitude around 800- 1200 metres in Changbai, but up to 3000 min Tibet. 'I he 
most ..:ommon tre"' genera in the forests are Abit!s, Pi11us, At't! r, Pop11lu!-, and 
Quercus. Characterist ic of the species is that fructifi.-::ations seem to arise from 
the ground, patchh'i:\C over areas of tens of square met res. In such areas rei low 
rhizomorphs arc seen among soil debris, and small and large basidiocarps 
emerge on old stumps and rotten fall en trunks of any tree spedcs. Often the 
basidim."arps cover areas of 20-50 em o r more along the lower side of tree 
trunks. This way of growing strongly implies that the species is mycorrhizal. 
1-Iowcwr, wood under the basidiocarps was intcns ivdy white-rotted. 

Y.C.D. from uur team has colle..:tcd and observed polypores in Chinese forest 
areas for over ten years. It seems that A1lomoloma flnvissimum is a very rare 
species, found in o ld-growth forest's only.l-:vidently it is sens itive to changes in 
forest ecology, and threatened throughout it!' range. 

s~I'<:IM IISS Ex.uusl>n Chin:.. Jilin; ,\nlu ("..o .. Chan&haish:m 1'\al. Rc.~ .. P(>fllllus 
tluvitliuJUl, I S.I X.199t!.:'l/i~mell6362(H);&Iu/u, 1 7 .IX . I 9'r.JY.emdli6J97 (H): Pqmltr~. 
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Fig. 3. M.icroscopy of 1intmrolomu •hi;l))mn, dra1•m from holo[}~. mounlcd in Conon Blue. a) 
SpmC$, h) ha5idill anti basidiulc:s, c) hyphile from subkulum, d) l'ttliCOI I ~'Ciioo through 111h<! 

disse-p iment, shuwing a tuft uf hyphldia at tube bot tom . hym~nium . tube tr.m~<~. and hypbal ti1u 
Il l lube o rifice. 
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21.1X.2002 Dai J90J. llci!Qnf1jian~t: Yio:hun , l~nglin :-lo~l. Res., on ~rmno~pcmt " 'ood, 
9.1 X.2002 Oai 37-11. :-ling';ut Co. , "Uutkrgrouod foro:~t l 'ark~ Abies. H.l.'\.2001 Yuau 
595; Pi11us, IS.IX.2004 Yu,m 665, 732.. Xi ian~ Aut<). Reg.: l.inzhi Co., lla)i, /1irltt< d;!u.<aln, 
2.\' 111 .2001 Oai 5568; Quemuu<pdjolioitks, l.VIII lOO.IL>ai 5533. Zhcji:mgi'M'.: Lin'au 
Co.. TianmuJiu n Nat. Rcs .. oo angiosperm wood. 17.Xl004 Dai 6<174; l"itm$. 17.X.2004 
l)ai6475. 

- All llr<kfl'td iu HMAS. unk).S otherwiSe' indiC"~ to:J. Coll« tiom l i.~ttd b~· Nicmdii 
( 199•\) arr not rrpra r.xl hrrc. 

A 11omoloma albolll tcsccns a nd A. mycclios11m 

These species were described and illustrated in Niemela (1994). In North 
Euro p..: they grow in rk h, spruce-J ominah.·d mixed forests abundant wit h 
.:oarse woody debris and prc fcrabl)' old-growth or ncar- \•irgin. Both arc rare 
and considered to be threatened (lbssi cl al. 2001). 
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o\b.!.Uact - The g..-nus Ntwi.!f'Urtl.! is record«! for first tim~ fron1 M~xko. arldth~ 5pcci~s 
N.jlfluom.< is n.."'ronlcd for the firM time from Mcxiro ~nd CuOO. Based on 51Ud)' (If the 
tyjw ljl.:Cimen vf(;mi(H/trrml mrolmum, thi ~~llt't"il~ inynvnymizcd un.Jcr N.ji()(COSIIS. 
i=urthcmw rc. Nnvisponu .< .. knt".< b reconk•d from nur th(orn Brazil. 

K~y \•!Ords - Polyp«auM, Dasidiom~Ola , taxonomy 

Introduction 

Nllvi5portt5 Rrvard1.·n (PolypomWh!) (Ryvardcn & Johan)<:cn \980) is 
characterized by its d..-xtrinoid skeletal hyphae and mwicular basidiospores. lt is 
a rclativdy small genus, with six species described, and main ly with a pan tropical 
l.listribution (R)'vardcn 199 1). 'I he majority o f the species are poorly known, 
with a very restricted distribution. Four species have been desaibed from the 
Ncotropks: Navispom5flv.:co.~u5, N. suktlttts, N. penmt1is Ryvardcn & llurr. and 
N. rerresrri.{ Gibcrtoni & R)'Vardcn, and lwo from the i>alcQtropks: N. africa/li t.{ 
Ryvardcn :md N. ortizii S. 1\crrcra & Hondartscva (Ryvardcn & lturriaga 
2003, Gibcrtoni ct al. 2004). Of these species, two arc recent!)' described and 
known on I)' from their t)'pc localities: N. peremti.~ from Vcnci'.ucla (Ryvardcn & 
Iturriaga 2003) and N. tt!m.'sl ris from Br .. zil (G ibcrtoni eta!. 2001). N(lvi~purus 
Jlo.:cosus has been recorded from North America, Africa and Asia (R)'vard..-n & 
Johansen 1980) and N. sula duswas cited from 1:1orida (Gilbertson & Ryvarden 
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1986) and southern Brazil (Rajchc:nberg & Meijer 1990). l lu: genus has not 
pre,·iously been recorded from Mexico. 

In the course of Ganodamattl\:eae studies from tropical America , the type 
sped men ofGmmderma areolarwn ,depositedat NY, was checked. '!his material 
has morphological feat ures different from Ganodemw. Currently, G'anoderma 
is divided in two subgenera: Gtmoderma and Elfviugia. Subgenus Gtmoderma 
is charach.'rizcd b)' having a gloss)' cutide formed by cuticle cell s: in contra.•;t, 
in subgenus F.lfviugia the crust is opaque, and docs not present diffe ren tiated 
~ells. Cauodama areolrdum was placed in thl' subgl'nus Cmwdemw (Monc<~lvo 
& Ryv<~rJcn 199i ) and was treated as a synonym of G. resill(tceum Boud. 
(Ry,•arJen 1985), also in subgenus Gmwdenmt. 

Materials and methods 

' I he ma teria l sludied was requested to .l::NC.B, NY and 0 herbaria; the new 
collection made in Mexico was deposited in !.BUG. Ocs.:riplions of the 
hasidiomata were made ac..:ording to the foll owing macro features: hasidioma 
si7.e, substrate adhesion, pileus color, consistcnC)•; tubes strat ificat ion, length, 
color, pores per mm, pore surface color: context strati fi cation, width, color. 
The color '"'as described using the kC)' colors ofKorncrup & Wanschcr (1978). 
Micromorphological observations were made from material mounted in 5% 
KOII and ~:l elzer's reagent; measures were made in 5% KO II . Basidiospore 
shape was determined according to Q codlicient (lengt h-width, Bas 1969) of20 
randomly selected basidiosporcs. Herbarium abbreviations follow Holmgren ct 
ol. (1 990). 

Taxonomy 

'I he genus NavisJJoms is reported for the fLrsl time from l\llcxico. Nttvilpr.miS 
flo..:c.osus is recorded from Me."<ico and Cuba. Nrwispoms sulattus, an apparently 
rare species, is rcwrd.:d from northern Hrnzil. 'I he type specimen o fGa uodcmna 
tmmltttmn has morphological features different from Gml()dermtr; here it is 
synonymized under Ntwi~poms flocco.~u.c. 

From the two species considered, only Ntwisporus jloccoms is d<.'Scribed in 
detai led, both macro and micromorphologicall)•, while N. mklltm: is desi:ribcd 
only micromorphologii:ally. 

Navisporus Jloccosus ( 13r~s. ) Ryv11rd~n l:igs. 1-10. 13-16 
in Rp~o~r<len & Juhansc:n, Prdim. Pnlrp. !=1. E. Afr. (Oslo): 413, 19SO. 

• Tmm<'l<'.$}/ua..,.~, Brts~ Ann. Ror. tnsl. Bo1. Roma 6: 179, 1896. 
Gutll)(k rma nrtoiat11m Murri ll . Bull . Ncw YOf'k 801. Gard. 8: 1•19, 191 2. 
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l=igo;. 1·6. Navi$f)(>rw fla.:rosr4S. 1·2: Ba)idiort1.11ta of GtliiOifo:nm> t~n.Yl/almn (holol)""pe), 
1: pikus. 2: 1"->r~ surface, )-•1: basidivrnataiL Guz.man - l);h¥.t l~ 9901), ): po~ ~urf"uC\·, 1: 11iku), 
S-6: bli~idi1»nata Q. P11r\:t.·Orti7. 10 16), S: pi leu~ . 1): cooh'xt. Scale OOr - 1 em, except 3 - 3 em . 

Basidiomala 20-35 x 13 -20 x 5 .5- 7 em, annual, t"cssile, broadly allachcJ, 
single, t"Oft -cod..-y, light weighted. cont ext thinner than tubes. Pileus rounded 
llabelliforrn , ~onvex; surfa~e glabrous, smooth, dull, without zonation; wit h a 
distinctive crust in old specimens, wrinkled, up to 0.5 mm thick; first cream 
('1A3) darkening to mandarin-orange (6B8) when bruised, grayish -brown 
( 13F) to almost black in adult or old sped mens; mar~in thin to thkk, at times 
rounded. e\'en , cream to gr<1yish-brown. Conte.\':1 averaging 2-4 em thick, up to 
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7 em thick at the b01se, soft, zonate, o r.tnge-whitc (5A2) to pale orange (5A3), 
darker near the tubes, dark chestnut (61:7), without resino us substance. Pores 
2-3 per mm, genera lly irregular; pore su rface pale yellow ('IA3), d.arkcr when 
bruisi ng o r aging; tubes 2.5-1 ..:m long, conco lorous with pore surface. KOH: 
pileus black; co ntext, tubes and pore surface bla.:kish-brown. 

Contextual frama with dimitic hypha! system; generative hyphae l'<:ar.:e 
and .:ollapscd, thin-walled. with .:onspi.:uou.-. clamps. yellowish, di ll icult to 
observe; skeletal hyphae 1.6-\4.4 ~tm diam .. thick-\..,allcd (OA-2.'1 ~tm ), non­
scptak, gencr.11ly unbrnnchcd to moderately brandtcd. ye llowish to yellow, 
Jextrinoid. Hymcnophoral trama with dimitk h ypbal system; generative 
hyphae 2.'1 -2.8 fJ.m diam., thin-wallcJ, wit h co nspicuous damps, yellowish, 
scarce, difficult to obsen•e; skderal hyphae up to 6A ~tm diam., thick-walled , 
non-septate, sometimes branched, yellowish to yellow, slight ly dextri noid 
to dex trino id. !'ileus crust when present formed by erect an d rounded apex 
hyphae as a palisodcm1; gcner.1tivc h)'Phac 3.2-6.4 ~tm diam., thin-w·.~Ucd to 
sderified, wi th conspicuo u.;; clamps, single Or multiple, gener.1lly br.1nched, 
hyaline to yellowish, abundant. forming a compact netwo rk; skeletal hyphae 
4.5-9.6 ~tm diam., thi.::k-walled (0.8-4 J.tm), unbrandted to br.mchcd, yd low 
to brown-ambe r, with gr.mu lose ..:o ntcnt, :;.:om-.- septal-.- towa rd apex and 
const ricted; :;.:dcrids pn .. 'Scnt. Basidiospores I 1.2- 13.6 x 5.6-7.2 !-1111, Q ::: 1.76-
2.29, oblong to cylindrical, amygdaliform to subcyli ndrkal, with the apical 
side acute to suba..:utc, wit hout germ pore, smooth, wit h co nspi..:uous lateral 
api..:ule, rellowish to golden-yellow; thick-walled (up to I ~tm), negative in 
Melzer's reagent. Bas idia approximate!)• 18.1 x 5.6 ~un, da\oate. hyaline to 
yellowish, tctraspo ratcd, scarce. Cyslidia or other sterile hymcnial clements 
not observed. 

Substrata- On a dead trunk of a silk-co tton tree, on a living trunk of Ficus, and 
on un unidentified s tump, accord ing to the specimens examined. 

Habitat · Se..:o11dary tro pi..:al forests:. 

Specimens studied - CUB,\ , I'rC1\·iuce ofla Habana, Escalen1s de Jaruca, 16 June 2001. 
C. lkcock $.n. (0 ). MEX ICO. Colima, ncar Colima. J~mwry 1910. W. t\ . MmTill & H.l ~ 

Murrill 5&S (~Y. Holotnlf: of Gtml){/,·rma mn:ol<lf~<m ): Jalisco. Municipality of Puerto 
\'atla rta , IIOI ~I NI I-Kristal. a ll .~ m, 28 (}(l<'lbcr 2005-. L Guzm~n · D.h•;alos 990-4 (III UG): 
Vo:racru~o. MunicipJlity of Min;~titl.in , El Rcmulinu. Riv Coa.:hap.1, 7 AuHUSI 1977. 1. 
Per~J.·Orti z 101 6 (F. "Cil ). 

Remarks- ' I he studied specimens coincide with Ryvardcn (2001), except that 
this autho r described basidio sporl.!s slightly d iiTerent ( 12-15 x '1.5-6.5 J.tm ) 
and hyaline; in o ur case only the immature basidiospores were hyaline. The 
material L. Guunoin-Davalos 990-1 developed a wry thick and black crust ove r 
some parts of the pileus; while in the type specimen of Gmu>dcrm{l at't!OkiiW» 
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l=igs. 7 -12. 7- 10: Micro~covic fl"ollurt:S of Ntf'iifi'Urtts flo«osus.. 7-9: bl.l.sidioSJ)()ftS; 7: holotyJie of 
GatliKkrmn art"'Ommn, 3: .spccinwm J. l'l.lrez·O rli7. 1016, 9: ~pccink'n 1- (illzmJn -DJv~los 9904: 
I(); denknts from th;: crust of Gt1mxlcnnu tlrco/(ltttrn (hokJtype). sckrifM:d gtnc~rJ ii\'1: hyphae. 
l t-12. N((\•i;pvm; )1!/mrt•S, b;uidiospores (G.T. Pnn.:e, 0. Fidalgo, B.\\'. ~elso.l & J.F. Ramos s.n.). 

the cut ide is almos t unifonn over all the p ileus. The specimen J. Perez-O rth·. 
1016 dot'S not present this cuticle; moreover it has a very thkk margin. Our 
guess is that the old mate riuls might develop a thj;:k and black cuticle, similar 
to Gmroderma and I :Oma. In all cases, the Mexican materials studied here were 
confused with Gmroderma. Nevertheless, !he macromorphologica l features 
thai make them different from Gm10dennn arc the irregular, thi nner walled 
and bigger si1.ed pores in N.flocc(lms. All hough, N.floccosm has black cut ide, 
pale context and spongy ba.;idiomata as do some of the temperate species of 
Gmwdcrma (i.e. G. camosmn Pat. , G. oregommse Murri ll , G. tsugtre Murrill 
and G. 1't1feshwm1 I3oud.), these have a pec uliar shiny basidiomala and a more 
fmg;ilc cuticl~. 
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The type material of Gmwdcrma tm:olcltum presents remarkable features 
different from subgenus Gmu.1derma. First o f all, G(moderm(l has basidiospores 
double-walled, with inter-walled pi llars and api,al germ pore. 'I he crust in 
G. rm:oiluwn is not formed b)'Cutide cells, but by skeletal hyphae as in subgenus 
liljviugit~. l-l owe\·cr, in Eljvi11gia the skeletal hyphae arc arboriform. After a 
bibliographio:al review (Murrill 1912, Corner 1983, Gilbe rtson & Ryvardcn 
1986. Nlulcz. & Ryvardcn 2000, Ry\•arden 2000) and the study of specimens of 
Navispoms, we concl uded that the I)'Pe l'pedmcn cor responds with N.floccom$, 
meaning G. areolarwn is a S)'nonym of N.flocco.ms. 

Ryvardcn & Johansen ( 1980) and Gilbertson & R)•vardcn (1986) des.:ribcd 
the basidjosporcs as fusoid or navicul ar. ln the studied materials, we obscrwd 
that the basidiospores have only the apical s.ide subacute o r acute; this was als.o 

observed in the specimen of N. sut .. :atus. 

Navisportts sulcatus (Lloyd) R}'\'ardcn, 
Nordic Jlllot. 3(3): 412, 1983. 

• Trrunct~.-s $u/u~a l.lorJ. M)'col. Writ. 7: t l•t6. 1922. 

Figs. Il - l:!, 17- 19 

'I he macroscopic features of Navisporu$ sulcfltus are as described by G ilbertson 
& Ryvarden ( 1986). 

Conte."<l ual Lrama with dimit:ic hypha I system; ge ncr.1tivc hyphae scarce and 
..:ollapsed, thin · wallcd, with ..:onspkuous damps, >•ellowish, difficult to observe; 
skeletal hyphae 2.<1·5 ~tm diam., thick·wallcd (0.1 · 2.-1 tJm), non-s.epl'ate, 
generally unbranched to moderately hran.:hed, rellowish to yellow, dcx tri noid. 
Hymcnophoraltrama with dimitic hyphal system; generative hyphae 2.1 -2.8 
~tm diam. , thin-wall ed, with ~;':On:-;picuou:<. clamps, yellowish, scarce. dillicuiL to 
observe; skeletal hyphae up totJ ~tm diam., thick·wallcd, non-septate, sometimes 
br.1n.:hcd, ydlowish to yellow, dcxtrinoid. Bas.idiospores 9· 11.6 x 4.4·6.2 ~tm , 

Q"' 1.82-2.82, oblong to .:ylindrical, umygJaliCorm to subcylindrical, with the 
apical side acute to subacute, without germ pore, smoot h, with conspicuous 
::apic.ule, yellowish to golden-yellow; thick-wa lled (up to I ~tm) , negative in 
Melzer's rcagen l. Basidia 20-20.6 x 8.8-9 !Jill, clavate, hyaline to yellowish, 
tetrasporated , abundant. Cystidia o r other ste rile hymenial clements not 
observed. 

Substrota- On :'vlmJilwl. 

Habitat - Tropical fo rest. 
Speci men ~ tut.licd. Br.ujl, ~ate o r Ror.sim:., Municip.s lity or l!.oa Vistu, Territoriu J~, 
Roraima. ' i cinity or A11aris. ::100 m. 31 Julr 197-1, C.T. Prance, 0. Fidalgo. B.\\'. 1\clson 
& J.f. lhmos Ul. (0). 

Remarks - 'I he studied specimen coincides wi th Gilbertson & Ryvardcn ( 1986) 
and with Gibcrtoni et al. (200-1), excep t that in this material the duplex context 
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Figs. 1 ~- 1 9. 13-16: MkroKq•ic fcallm~s of NuviipO,.,S }Wmm•s. IJ- 15: holoty~ of Gmutl.-rm(• 
nr.:dtJ ium: IJ:elelll('l115 from t h e cru~t. 14: ba~idiospoltl, IS.: ba~idium, 1 6:N5idio~ron::-~ (J . Po\l'l"Z· 
Orti1. 1016). 17·19. Micr<»o:opic fl'a tures o( Ntwi>/Jlii'Uli ~ukrtlu$ (G.'I: l'romcr. 0. l;idillgo. Ji.\\'. 
Ketron & J.F. R.1mos.s.n.): 17: hitsid it)~pore.~. 1 ~: OO.sidium, 19: b<lsidio lum. Scalc b;.t r 4tJm. 
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is not vt'r y t'vidt'nl. 1he species was recorded from south Br.Jzil, Stale: ofParo mi 
(Rajche nberg & to.•lc:ijc:r 1990) , but no details about its morphological r~atures 
and e.:ology were provided. Because of its morphological featu res the species 
may be confused with Coriolopsis, Fomes or 'l'rmnetes, among matly others; 
maybe this confusion is one of the reasons of its rari ty. 
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tll tln:.Stud/o:r@I·Wilill<'.tlt! 
U11iwr~ityof lh1yrmtl1. Vcpt. MycoloJzy 

!h rivcr.<itiU.<tr. :w. r>-95!i•N Ht~yrcuth. G;:rmtmy 

Ab.«ract - PlttM'tmltmiliu pl.-iomorplmananl. g~n . ~t sp.ncw. (ou lld on a .Je~·ayi ng tl<' tiok­
~ubu,..,rx~-..1 in a ~l rt"am in lht "l.o~ 'l'uxtl.u• r•infort', l, Vcr.tcru l . Mexico is dc~ribtd 

and illustratc..:l. It is distinguish'-"! br glo~. unicdluLu, colorless conidia for nK'I:I by 
•tha ll ic- disurticuiJiiuns of fcrlilc br•n~-hcs on nli1Cmnc rn.1 to us con idiophores and by a 
St)'lu)/..-.,:_;1/", .synanamor ph '"hich ariSt'5 front tht $.1nt t \'t'geta ti\'~ hyphat. Follo\\·inp, 
r~-~~~(~nl~nt of I}'JX' materiAl, Piuu:rmumilia wrtirula oomb. om•. and CAt:IUili.<porillm 
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p/CII(f)((lllidioplumun comb. nov. arc pr<JfX>l>Cd '! he .1\utipodium illkln"IOrph uf 
OphicH1«tria lfiwwora i ~ reported fro111 $ubm~rg~:d 11vod in Mexico. 

Ker \\"On.IS- rrc ~h\\~tcr fungi, S)'Sklll~ti.:s, tropk,d fungi. hyphomyo:Cti."S 

Introduction 

During severn] expeditions it~ 2002 and 2006 through the Ml.os Tu.:d l a..~" 

rai nforest, Vcr.1cruz, Mex ico and the "EI Avi la", Caracas, Venezuela ~orne 

anamorphic fung i we re collected from plant materi:ll submerged in st reams. 
One of these fungi showed remarkable differences from previously described 
hyphom)•cch.'S and is therefore described as a new genll'; and species. O ther two 
speo.:ics are recorded from fresh water for the fi rst time. 

Materials and methods 

Samples of submerged plant material were placed in se parate paper bags and 
taken to the labor.1tory, then incubated in Petri dishel', in moist chambers at 25" 
C, in plastic containers (SO L capacity) with 200 ml of steri le water plus 2 ml 
of glycerol, and examined at regular intervals for the presence of microfungi. 
Aeration \\'as supplied with a fan (Daytron) for 5 to 10 minutes at 45 minutes 
intervals. Mounts we re prepa red i n polyvinyl akohol-glycerol (8.0 gin 100 ml 
of water, plus S ml of gly..: t" rol) Oind mcasun:m~:nts made at a magnifil.7ation of 
X 1000. 

Taxonomy 

Pl.aeomor1ilia ltll. Caslai\eda , lleredia & K. M. Aria.~ anam. f,'t!O. no\'. 
MYCOBA.~t: MB 510699. 

Hmgm Ullllm<lt{llticll.< pcrlim:ll!.. C:okmiuc cjfim,.., brmmc(£<: 11$/fi/C ml 11?:mc. 

('".A)uidioplwm mOIIOncma/Ui./1, rompK.ua. pili$ mimt$~ clirl10Umu: .ul <lpium raml)$ll, 

uptata. brrmt~ta UUflle ad atrobrwmM. S«nsit1 et111 icliorum sclli:olytim. Rm11o­
Cu11 iolic< ~~ c"UIIiolill "tlwlliw·arflrric"N• Coi/C'IIIIII•Ia, follilircm pon· ,/l)m/iclllllfiuucm 

rmnorwrr lll(llfii~Ormiwn prodiiCTII,J:Iobma, dlipsoidca, cloliifor?Hia ''·"flU: ad irrcgularia. 
•miu/lulllti(J, l!)'tllina. S)'11(1/I(II/IOrplw 1111 semiS Sty/tl${/<tj!i/1/IS simi/is, /IQ/11111111<JIItlm 
ipsiJ ex l•yphis t"xoricm, ro11idioplwris cmn mol.:"rollt"matosis, t.WIIOtiCnlllf01'is, ad apium 
rtllnosis, brwwci~ cl cc/111/i~ aJI/idiiJt;ptis tnlCTIJ)!.CII kis. tolliloc<t /Q)·is. <ltiCTmilllllis, 

i11trorsmn c:~<n'lllis.. lasmiformibuJ ""1',.. cui mlmlllliJ i,uf,.tis quat" amitlin produc:w11 

ackularilf, curw•ta, omicd/r,/"rit•. 11yali11a. Tt:lro,,...,rplms iJ:UO/Il. 

ht)'nK>lof!y: Greek. plt(I("(J-, nl<'omin~ dark·coton.'CI: l..atin, ·mo11ilio, rt'f<'rring to 11 
hyJlhomyc<'t<'gl.'nus{Mtmilin). 

Sptdts 1ypica: l'l111rom1111ilia pldomorpha )p. Ito\". 

Anamorphic fungi - Colonies dfu:5e, brown to black. Conidiophores 
mononemalous, dilfcrenlialed,septate, mo:5tlyd ichotomouslybranched towards 
the apex, brown to dark brown. Conidial secession schizolyt ic. Ramoconidia 
and conidia "thalli..:: -a rthric", catenate, globose, ellipsoid, doliiform to irregular, 
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unicellular, .:olorlcss, fo rmed bydisart icul:llion of t he .:onidiogcnous branches. 
Syna.namorph Styla~7Jergillll$- l ikc somet imes arising from the :o:amc V<.:gctative 
hyphae, with macroncmatous, mononcmatous, brown conidiophore!' br.mched 
towards the apex. Conidiogenous cells enterogenous, unilocular, de terminate, 
iJlWardly ..:urvcd, lageniform, to subulatc. Conidia acicular, curved, unicell ular, 
colorless.. Teleomorph un known. 

Comments: 1'/weomouilia is somewhat similar to Botryomouilia Goos & Pirm· .. 
(Coos & Pi rozynski 1975) in its dichotomous branching system narrowing 
progrcs..-.i\'el r towarc.L" the apex before the maturation and fr.1gmentation o r 
c.lisarticulation process that product-'S the "thallk-arthric" conid ia, as described 
by Kend rick (2003). BotryQmtmilia, howc\'c r, has conid ia con nected by an 
ist hmus. '!he two ot her similar genera are Sraltt'iidltJ Emden (.Emden 197'1) 
and Oidiodendron Robak (.Ellis & Ellis 1997, Hambleton et al. , 1998). In the 
former. the apica l bra nch in g sy:>tcm is "narrower from inception and the initial 
branching i:> a duster, although subsequen t brom:hing of the fert ile hyphae is 
dichotomous" (Kendrick 2003), while the latter has an alte rnately pcni;;; illatc lO 

irregularly branching h)'phal system. The ne\.,. genus is distin;;;t from both. 

Plwcomor1ilia plciomorplw R..F. Casta1ieda, Heredia & R.. M. Arias. 
anam.sp. nov. 

MrcoBA..-.;.: MB S 10700 

C"..olo ni" t" rffi•.<t:•r, fimindomlt", bntltllt"(J<:. M~dimn pltlllmtjllt" JII/KtJid«lt rf p(lltim m 
IIIIAAtmtll imP~CNIIm, <:."< l•yplli$ ~plti/L<, ram~Jd.i.o, 2.5 5.51""· lmm11d$ •-d a/robnmm:i.<, 

/acvibu.• cvmJ>01ilmn. U m i•lioplwm •rtml.nu.-maftJSII, US<Jll<' ad 250 /'"' 11ila, 7 /0 I"" 
cw..sa ml b<uim, /Ill o~pium ,tid~t~tVTJ~ rlllninJ.l, 2 - ml 6-~plt<fu, ml btuim bmm>t"<l, uJ 
apicrm pal/idiom, kvUJ. Rmuocouitlill t l ctm itlill "tlwlliw arthrico~. muomlma, ptr 
tliSllrlit"lllttiWtlcm nl11111fllln momilifonnimn f ..,·titimn pu .• dof(/a, .~;lolx»s• >'t"l in fvn nll 

plu .. < miuun'l: lirlo:ra.: G111«;u: 11p.•ilon, oi.0-5.8 x J. 9-4.4 I"'" •micd/u{.,dn , llyalint", 
/t"\'111, si«ll. Synmum•0'111w ntm couitlioplwru mMrut~<mutiJ, monOI•tmali$. 2· II(/ J . 
s.tptmis. compm:ti1 mmmi1, 45- 110 x .J- 7 !""• bnulll<"iJ, lat>'ibus.. Cf'fl11ltlr' ronidios..,m• 
.:11/c~c/la.:, uuillXIIImac, dt"tcrmitltltrJt:, iutmf$mn cr~r•ma..·, la)':.:lli}Ormc.• IIJqltt: 
s~<b<llul~~t:, I I.D- 12.7 x oi- S I""· Coui1lia ocimlttria, nm•nl<~ 5.8-9.0 x 1.0- I.S /""• 
<mit:t:lllflm·in, h~li<w. "f~knumrplloJi$ iJ:,Ilil/a. 

Etymoloi!y: ( in.ock. pkio· . mt>aning 11101\' than umal; · mMplm, referring tfl ni.\ting 
form~ of conidium ontogeny. 

Colonies on the natural substr<~ tum dfusc,funic ulose, brown. Mycelium mostly 
superficial and partial immersed. Hypbaescpl"ate, branched, 2.5- 5.5 ~m, brown 
to dark br0\\'11, smooth. Conidiophores macroncmatous, mononematous, 2-
to 6-septate, erect, !'lraight o r flexuous, more or le:>s d ichotomously branched 
towards the apex, up to 250 ~m tall, i - \0 ~m wide at the base, brown at the 
base, almost colorless towards the apex, smoo th. Ramoconidia and conidia 
"thallic-art hric", catenulate, globose, broadly Y-shapcd., 4.0-5.8 x 3.9-4.4 ~m , 

ascptate, colo rles...,, d r)'• smooth, formi ng by disar ticulation of t he conidiogcnous 
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4 

!I 
1 2 3 

Fig. 1·9 Pi11U'Orn011iliu pkio.norpll<~. from h.,)looi ~'J'C (X ,\1. CB746). J:ig. 1·3. C.onidiopho r('. 
oonkliogenous br.mches ;md co~te nulah: tha ll ic~rthric conidia. l;ig.<t,5. Conidia. l;ig. &9. 
Syn;ulantOr llh(SI~IU/,..'sill .. r likc). 
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branches. Synnamorph Srylt!Spergillus-like. arising from the same vcget:ll ive 
hyphae. 

Conidiophores mucronematous, mononc matous, erect, stmight, 45-110 X 4-7 
f!lll, .:ompact ly multi-bran.:hed at the apex, brown, smooth. Melulae turbinate 
to doliiform, 5.5- 6.5 ~m wide. Conid iogenous cells enterogenous, unilocal, 
determinate, inwardly curved, lageniform, to subulate, 11.0-12.7 x 1\-5 !Jnl. 

Conid ia acicular, curved, 5.8-9.0 x 1.0- 1.5 !Jill, aseplate, colorless, smooth, 
accumulating in a white mass. Telcomorph unknown. 

Tl'PUS: Mexko. \'cr.u;ru:c - I.O\ Tuxth&S": on the petiole ol an unidcntirttd palm tn..-c 
submer~t'd in a )\R-am, 2<1. \1.2002. coU. R.M. Arias and J.Y.C. Elizondo. Holotn1e: XAL 
C lJ746. bot)·r .:-: MUC 1_4S6"28 

l:ig.IO. Plw~'Omonilia ph•iomorplla, irom holotype (XAL Cll746) .. Drawings of 
conidiophore, conidiogcnou10 branches and conidia. Scale is indicated b>• bars. 
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Re-examination of material of Mouilh1 wrticola showed that it has aseptatc, 
colorless, "arthric-t hallic': dtJliifo rm, ellipsoid or Y-shaped conidia, 5.5- 16.0 
x /j - 5 !Jill, formed by dis<~rt i culation of the apical fertile branches. All these 
charactcristks arc compatible wit h the new genus described above. A new 
combination is therefore proposed. 

P/Jaeomorlilia cort icola (R.E Cas\;li'\c.:dot) R.F. Castai\c.:da, Saikotwa & M. Stadler. 
comb. nol'. 

t.h·coBA."" MB 510701. 
B:t~ion>'m: i\fo.Jilia mrtimln IU:. Ca~tai'IL'o:l a, in Dcukro~·cotin.! de Cul:>a . llyphom)'ct'II.'S 

II . p. II (1935), lnslihiiO de (n\'t$ligacio.~ FundanK'nta]t"$ en Agricullu ra TrO~liCll.l 

•Akjandl\.ldc l lumhold!': Ct1ba. 

Spcchnl'n CIGI Illilll.'ll; INIIWr C84/146, o n !wig o( /J,.f$<!m 1imnm/N1, Sil'rr.l de Cubilas, 

Camagik)'. Cuba, 29·Xt· 19M. Coli. R.F. Ca)!.a!'leJa. 

It was possible to identify several samples from decaying wood submerged 
in streanlS as Pyriculmiopsis pleurocouidhliJ/IQm. Ellis (19i l) described thc 
genus Pyricul£1riopsis, based on P. parasitia1 (Sacc. & Berl.) 1\-I. B. E-llis. and 
chara.:.tcrized by polybl astic, integrated, sympodial conidiogcnous cells. 'I his 
pattern of ontogeny was .;:la:-.""ificd as conidial development type 10 (holoblastic, 
regularly alterna ting with sympodial proliferation , maturation by d iffuse wall· 
building and secession schizolytic) in ll awksworth d af. (1995). Study of our 
samples of P. p leuromuidiopfwm showed that th is funglL"" has conidiogenow; 
cell den·lopment incompatible with the type oft he genus. 

Goos (1969) .studied the conidiogcnous cdl development of Ct~emniSJJVriwn 
etlpit ufatwn (Corda) S. Hughes and found an unusual pattern of con idiogenesis 
with a combination of cntcroblastic percurrent proliferJ tion and sympodial 
holoblastic proliferation (development type 21, described as combination of 
events 10 and 19 in l lawksworth et al. 1995). '!he development observable in 
our samples of I~ pteurocouidiophora is closely analogous to that described fo r 
C. e<1pitulatwn. The following new combinati on is therefore proposed. 

Cacumisporium p lcuroco11idioplrorum {Davydkina & Melnik) R.F. Ca.st.ukda. 
llcrcdia & llurr .• comb. nov. l:igs. ( 11 - 19) 

Mw·.n "ASI( /f MUS1070J.. 
Basionpu: Py1 ic;11lurWf•!it JHnm.o.·CJIJi<li<Jt•ltmtl Oa\')-dkina & Mdnik, Mikoklgiy:a i 

f iHl1>ill()logi)1123{2); 112 ( 1 9~9) . 

SyJM•nrm: Ctwumispmillln curoml~~rit>ides JU·. Casbiieda & \\:B. 1\emlr .. Uni\~ o(Wah:rloo 
Bioi.Ser.JS: I 6 (1~1). 

SJ}C(iml'ns ~xamin<'d: XAL CB7S-1· 1 a1)(l XAL CB75•1·2. M(:)(ico. V~raCnJZ. on " 'OOd, 
29. \'11.2001,col l. G. l lerediil , R.M. Arias , M. Rt')'l:l>. INII'AT C06136. \'eik'l.udo~ . Uro~.:as, 

"EIIt.lila~ tx " 'ood subml'rg00 in a Sltt<~nl, 17. \1.2006, colt. R. Ft'rn,ndet. 
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! =i~. ll · l 9. (Acmnisporium plt:umrotlidioplwmm, lrOIIl ll<l hH\' (Xt\ 1. C B75-I · l and 11\IJWI"C06/36). 
]lig. I I , 12, 15· 19 l)&.olails of conidi\Jio;enous ccll prolifcrJtion und wniJiu . J= i~. 1 3, 1•1. Conidia. Scule 
is indiCII ted b)• bdn. 
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l:ig. 20·26. A11ripotli11m .<p«tabil~. from rJalure (XAI. CU7-11 ). l:ig. 20·22. Conidia. l:ig. 23. 
Conidiog~rJOus ccU and conidia. Fig.l-1·26. ConiJiog~JJOus kxi $h01.,.ing dclimit.t lion. conidia l 
s..--cession ~nd colla n.•nc. Sa le is indiall'il b)' burs. 
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27 

J:ig. 27 Antipcditmt sp .. crnbift!, from nature (XAL Cl3744). Orawiogs of conidiophores, 
oonidiogc:nous cel ls and conidia. Scdlc is indinted hy bars. 

A 11tipodium spcctabilc Pi rm~ . Can. J. BoL 52: t 1<13 ( 197'1 ). l:igs. (20-27) 

Colonies on natural substr.1tum hairy. elf u.;;.:, whi t.:. M)·cditLm most ly immcrscd, 
compos~J. of septate, br.lnchcd, smooth, colorless hyph<le, 2.0-4 .5 ~m diam. 
Conidiophores macronematous, mononcmatous, crcl:t, straight or flex uous, 
100- 160 )Jill tall , 9- 12 wide at the bas~. 3- to 6-septale, si mple, smooth -wa lled, 
colorless. Conidiogenous a lls enterogenous, unilocal, terminal, integrated, 
determinate, up to 40 flrll long, 6.5-9.5 flrll wide, colorless, with a C011spicuous 
coll arene at each conidiogenous locus, 7- 9 flm wide, S-6 fllll deep. Conidial 
secession schizolytic. Conidia fus iform, 3- to 5-scptatc, (mostly 5-scptatc), 
basocatcnatc, truncate at th'-· end<:, o r papillate to sl ightly obtu...:e at the apex, 
95-1 28 x 21- 29 1-1m. smooth, colourless. 

Tdcomorph: OphioiEectria triclm:-pom (Bcrk & Broome) Sacc .. Michclia I: 323 
(1878). 
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Specimen examined: X,\1 . CIJi4'1 , Mcxicv. Vcr.u:nu~ on \\'Ooi.Kl ~ ubmcf'}lCd in a $\ J'('~Ill . 

19. V.200 2. coiL lt.M. Ari:.~ :.uJ J. Y. C.EJirondu.. 

The above description, based on a specimen collec ted in nature, shows some 
Ji (fcrcn.;:l!li in .;:onidial morphology from the prolologuc of A11tipodium 
~p;:~l flbik, \\'hich \\~us based on a pure culture derived from a single ascospore 
culti vated on PDA. Conidia in pure culture cuch ha\'C an apical cdlular 
appendage or "foot-all" (Pi rozynski, 1971; Rossman et a\., 1999), but 01tly 
trmH:atc or apically papil l :~ t c conidia were obscn •cd by Subrnm:~nian & Bhat 
( 1978) and in the spc.:imen studied duri ng the present \~Ork . 
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AbMract l:tulo~J«ftS Wl ri.,bilis ;~ JcS<;ril)ft] as a new ~p«iC) (rom thfl' tha llu~ u( 

Stm~rvtlk'lfl' 11nvlutu in Turkey and Aust ria. It dim,•rs from most Ol lu:-r Sp<'dC$ of !ht' 
l,'<'nll$ in !he 4 6( 3) spored a.~i and \'Crnro.mal-(:05['01~~ from I~ !llllllmKJ:m:rdla.! in 
a.scorna r<~ l and aSCOSJlOI"t' si~. and from aU kn0\\"11 sptcies by the hosr Sflcctiou. 

Kc)' " "ords-lidlfnioolou) fungi , /)ql/udet!les, A srom}'l"otu 

Introduction 

The go:nus Eudot:occus ~omprises al leasl 37 species occ urring on a widl.' range 
of n uslosc, fo liose, and frulio.:osc lichens. 1l1e spccii.'S have been revised by 
Hawksworth ( 1979) and Tricbd (1989, only !l.'cideicolous spl.'cics), but many 
others have beerl recognized since those works .. Reccnl .:ol1ccti01lS from 
Turkey and Austria of a spe.:ics on Stmrmrllele areolata differ significantly from 
pre\•iously dcs.:ribed taxa and arc dcs.: ribed here as a new spcxics. 

Materia l and methods 

The lype specimen of the new speciL>s is deposi ted in ANf·.S. It was examined 
by standard microscopic techniques, and dro~wings were made using a drawing 
tube. Sections were prepared by hand and examined in Congo red ( I% sol ution 
in water, mixed 1: 1 wi1h 10% KOH), [ {Lugol's iodine: I 0.5 g, Kl 1.5 g, water 
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100 ml), 10% KOII, and water. Amyloid reactions wen: tested using Lugol's 
iodine solution {I) wit hout and with pre- treatment by KOH (K/1). Ascus 
st ruct-ures were examined and drawn in Congo red after pre-treatment with 
KOH. As..:osporc measurements were made in water; ext reme va lues arc 
given in parentheses. As.::osporc measurements arc indicated as (min imum-) 
X -0" - X +OK (-maximu m), followed by the number of measurements (u); 

the length/breadth ratio of as.::ospore is indkated as 1/b and given in the same 
way. 

The species 

E11dococcus ''a riabilis Halid, Kocourk. & Diederich, sp. n(w. 
o\h-co ll ... s.:MII5 J()(o82 

Fuu_;;11s liclu:uiculu ;,. tJ.,,I/is lichr-11i) StmtrtHJ..-!c m~-.:NI'I/1 "~<"ItS. E11tluwccrd "f>«io 
iusiptis 11$(Umtltilms immasi$ ...-1 ~mi tmm.-rsu, $11h>f'lm.-ridstul S~tbpyriftmnibu$, ttlri$. 
230-20011111 tJiis. 190-250 11n1 ltl/i~ /11111<"1<' p.ullill<" buumro ~1 ~'J•ic:tllttcr tl/wbnmuro, 
K t viriduln, 20 25 1m1 ;:m.<.co, rapim/it,-,r -ro /Uti t:r"<l.<.<O, luunatii<'Gin $illt: pampl•y.<ibt,_<. 

JKriJIJ.y.'i/nu 30·36/tln ltmsi,., 3.5-5.5 JWI il11i3, UIIIIU /-t- tk.xlrilloit/ro, KJI-f. CU<"111/ro, 
t~K.isda•utisa..f ,~bc;yliulirit;is, -l 6( 8) .'/l('ri$, -17 ('.0 x 13.5 IA.5flm, pari~ ln/O!apil:alit..--r 

iucrnmun, ti!CU>J~Iri$ twmlulmmu<!i$. I ~p1~1i5, >'>!rmc-ulmi$, c:um p<!ri$/IIWO 0.5 l"n 
t;ru.uo, (/ U>-) l.M - /6.0{- tS) x (5.5 -}6.!t-7S(-S. 5) f•m. 

Tn1u.!': Turkey, K:.A)"Rri. YahYllll . A/;tti.;~~J .. r Milli l'~rk.t. K~r~boyunbr M~\"kii . :\7"52"N. 
3S•tS'E, all . 2795 m, nn th..a llus of S1aurot/ld.: ar,-,ola1a (m cxpo...-J l im~lonc rock~. 25 
Augu.st2006 • .U.G.Htllln 0.2290(A~ES huloJty Jm~). 

Ecrmolugr: '!he epithet "varmbilis'" rtf u s 10 the •·ariabk- number of as.:<>5port:S. u5uall r 
4 to 6. dewlopit1g irllhe aKi. 

Description: Lidu~ni.::olo us fungus growing on tlu: areoles of the host thallus 
StaurotiJdt! {lreolata, suppressi ng host ascomatal produ.:tion in infecled 
arcoles. Ascomata perithecioid, arising sing!)'• sometimes aggregated in loose 
groups, immersed to erumpe nt, suhglobose to ohpyrifonn , upper part more 
or less applanate, with a broad Mliolar part up to 25 IJm, black, somewhat 
sh iny. 230-260 !Jill tall , 190-250 !Jill wide; wall main ly 25-35 1-1m thkk, 
pscudoparcnchymatou.s, fo rmed of radially compressed polyhedral cells. dark 
brown nearostiole, basally to subapica lly subhyalinc to pale brown, K + greenish, 
c. (5-)7-9 a ils Lhkk, ~dis thin-walled, 6-10 x 2.5-4 ~min vertical section. 
Hamathecium of periph ysoids,lini ns the ostiolar canal and spreading down to 
uppc:r 1/5 of the ascoma, around the ost iolar part pale brown, beneath hyaline, 
simpll' or branched near the base, of 1- 5 thin-walled .::ylindrical to broadly 
cyli ndrical cells i - 10(- 15) x 3.5- 5.5 J.llll diam, 30- 36 1Jm long; .::cntral cavity 
fom,ed of gelatinized tissue and the remains of discharged asci, hymenial gel 
hcmiamyloid, I+ orange, K/1+ blue. Asci arising from the basal and side parts 
of the a.o:comatal cavi ty, lin ing a substantial part of the inner wall of ascomatal 
ca\•it y, clavate to subcylindrical, s<·ssile to shortly stalked, mostly wit hout dist inct 
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Fig. I. 1EmltKM~u~ mri.•l•ili~ (hoJO(}'J>"). ,\ , a~ in C'..oogo 1\.-d after rnHrcJ!mcnl .,.;,h KO II. 
U, asCOS]>OreS. Sc .. les A- 20 prn, U- IO]Ull . 

internal apical beak, 4- 6(- 8) -spon:d, 47-60 x 13.5-18.5 ~m. fissi lunicatc, K1 
I+ blue. Ascospores uniseriate or distkhously arranged in the asci, ellipsoid 
to slight!)• fusiform, golden brown, simple when young, becoming 1- septate 
when mature, not or slight I)• con!'tric!ed at the !'eptum, some with one or two 
big oil droplets, golden brown, pigment somcwhal .:on.-::entratcd at !he !'lightly 
thickened api.-::(:S and septum. the outermost layer (aintl}' vcrruculosc. 0.5- 1 
~m thi .-::k, the septum o( the same thi.-::k ncss (O.S.-1 f!lll ), the gelat inous, thin, 
perispore O.S fllll thick, ( 11 .0-) 13.0- 16.0{- 18) x (S.S-)6.5-i.S(-8.5) ~m (11=40), 
length/breadth r.1tio (1.6-) 1.8-2.4(-2.1) ~m. Conidiomala not observed. 
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1\ddi tionul .l'pc:cimcn c.tllmincd:. 1\u~tria.. Slcicrmo~rk, 05talpcn, Nicdcre Taurcn, 
SchladmioS"r '1\luo:rn, WSW of S<hl<lthuing. t:~t~: ru O\'Uh~ng~ d" rnourrt ~iu r . .mg.: 
bc!Wt.'<.'n Ga~sclh iJhc and Rip~ICJQ;. path to Miltrrso..-e, MTIJ 8647/2, a ll. 1820 m, on 
mine r;~] rk h C'.lk.""l.l r~'Qtl ~ mica s.his t, on th;~Jius ofStnurotlldt arrola/11, 26 August 2001. 
}. K.xom·k<J,J (PRM 895949). 

Discussion 

Following Triebcl (1989), b'11dococcus spedmens with ascospores similar in 
~izc to our !lCh' ~pccie~ belong to f.. rugulosus N)•l. 1855. However, this author 
used a \'cry broad spcdcs concept, induding under that name material from a 
wide variety of hosts belonging to at least seven genera. Recent studies (Urand, 
unpubl.; SCrusiaux ct a!. 1999, Ko.::ourkovii 2000) sugges t that f:udococcu.( 
species arc gcneratly host-specific, and the name f:. rugulosus should probably 
be n:stricte:d to specimens ~owing on Vcrrumria, As the host of the new 
species, Stuurollwlc areQ/alil, is closely rdatcJ. to \fc: rrucaria, both Eudonxcus 
species were carefuUy compared. Moreover, recently two additional Eudococcus 
species were described from related hosl genera. b'ndocot:ws incmsstlf iiS Eta yo & 
Brcuss (Etayo & Brcus..<; 200 I) from l'laddiopsi.( cinemst:e /IS and E. kclfL(tadtensi.( 
Ko.:ourk. & Urackcl (Ura.:kcl & Kocourkov3 2006) from Ji, ,do,:nrpcm pmillwn. 

Apart from the differen t hosts. the new li11dococcus t•aricdJili.~ difTcno from !;, 

rugulo.~us . f:. iucr(4s.mtu.~ and f:. karl.~trldte11si.' in having 4-6(- fl)·sporcd a!'ci 
(vcrsu.<; .:onstantly 8-sporcd), and substantially larger ascomata, mainly 230-
260 x 190-250 }J.nl, versus 90-220 ~m diam in E. rugrdosus and 100-120 ~m 
in E. iucmssatus. The ascospores of E. variabilis arc (11.0- )13.0- 16.0(- 18) x 
(5.5- )6.5- 7.5(- 8.5) ~m. disli t1o.:tly vcrruculose and thick walled (wall..:. I fJ ffi) , 
larger then in E. kt~rlstfldte rrsis(8.5-)9. 5- 11.6(- 1 2 .7) x (1.9- )5.9- 6.9(- 7.5) ~.un, 
in wh idt a.scosporcs arc pale brown for along time and verruculosc only when 
fully mature. 'I he material on Vem1c<1ria called E. rugulosus by SCrus.i:mx ct at. 
(1999) has dark brown, also small and verruculosc ascosporcs, 10- 12(-1 2.5) 
x 5.5- 7.5 f.im that arc thin walled (wall c. 0.5 f.itn): the material of E. rugul<mts 

used for comparison in this study has also small ascospores, {8.5-)9.5- 13.0(-
15.5) x (5.0-)6.0-7.0(-8.0) ~m. l lowevcr, none of these authors studied th e 
type specimen of£. rugulosus, and thus it is not entirely cert ain if they were 
dealing with the ge nuine E. rugulosus, or with a simi lar, undeso.:ribed species. 
Tricbcl ( 1989) gave the a_..cosporel' of r:. mgulostt$ s. I. a.<; smoot h and ( 12- )13-
16(- 16.5) x (5.5-)6-7.5(-8) ~m. In the holotype !hey arc smooth and 12- 15 x 
6-9 ~m (D. I- l lawksworth, pers. comm.). 

With our current knO\\•Icdgc, f: . .t(l/1/lmlckuerel/ae (llcnsscn) O.lluwksw. 
1979 is the only othl'r known Eudococws .species with 4·sporcd asci. That 
species J ifrers in ha\'ing much smalla ascomata (up to 100 ~m diam), smaller 
ascospon-s (I 0.5-13.5 x 5.5-6 f.im, fide H;~wkswor th 1979; 12- 15 x 5-6 f.un, fide 
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!=i j::. 2. Emlo<tK<II~ mriubUiJ.. /1.. St'Ciion lhrOIIP,h a (Joeri lh«:ium .shO\"I•ing \"~rruculos~ .o~s.:ospor<'5 
rrom on!! :»CU\ and ~riJ>hysoids u. KtX"Ourkowi. PRM 8959-19). If. ol·spcm:.'tl a...::i (holoL)'p!!). 

Sco~ l~ - 20 ~m. 
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llenssen 1977}. and the indu.;;tion of distinct galls on a different host lichen, 
lf• ltlbruckllcn:l/11 n d C(I r\!t l. 

ll afcl lner (2002} reported the discovery of a speci men from the Canary Islands 
on Acaro):pom with 4-spored asci that he provisionally included in Eudofoccus 

stigma, a spccit.""S with solciform and apically often st rongly at tc:nuah:d 
ascosporcs. 

Em loo-o<<llf wg11frn m spcd m('ns ('X"" .. min('(l (All on \'nr rl(t>rit> 11igraum): Czt:c u 
Rct' tlll i.IC: \~n tn.l Uo h('mia. 1-' r.1ha. bctw~-en Vclko\ Chuchlc and Sl ht:1~e. 290m, MTU 

5952, l·lomolb calc-.,m:oul' ~ks. •I January 199-1, j . Nwtikvo-rl (I'KM SS%62). - l'r<t iNI , 
Nnv~ \'cs. 2.90 rn , MTn S952 , 1 1cmrm·~· •k.;l ly •liabasic me b. 15 April 1999,}. Knamri<mi 

(I'RM 7SS;O t). - l'ro~l)/,1, •~ar ~0\·J \'~ S(:ttkn~nt in l'rokopskt- n •lto:y, MTB 5952, 310 

m . Bikl 5kjly caka~WUs 1'\Xb. 24 Sejll('mbcr 19!19. J. 1\o<.u''' ""mi (flRM 75S'700). -
l'r""o~ha , l 'roi:O!J)I:i! iu..lnl l \oallcy, 280 m, MTB 5952, c-o~ l c-o~!"fl>l.l .\ rock) aht)\"e old !iwimrning 
pool Holyl'l5ke koupa!Bt~. 10 Apr il 1%8. J. Htmik(n<t/ (fliU.i 75~). 

S1.0Wo1> 111 : Carp:11hian5, Spi!.sk6 Podhro~dic, Sil·~ Br.1d11 hill, on calcart'OUS sillier, 
500 m, l l Mar 19~. 1\. \"<: .ria (PRM 515663: V~a. Lkh. Boh('nXIsl . ('X$. no. 2~S. sub 
(~pla.w!.tut.:a) . 
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Fibricium gloecxystidiatum 
(Polyporales, Basidiomycetes), new to Europe 

LUIG I A tut,\S 1
, ANURI>i\ PtGA' , 

ANNA ROSA BE.RN ICC IIIAJ & SERCi iO PEREZ GORJ6N·1 

1Vitt f.t Europa .?8. 08045 Lmmsd (N11oro). lwfy 

1Viu fc Mttrco lli •17, OINS I.wms.:i (Nuoro), lwly 

JDifmrtim.:nlo tli Scien:u c '/ i'C11o/vj:ic Agro111nbientufi 
Urtiwr¥itU df!81i Stmli Iii Rologrtrt, Viot Fa11i11 1#2, •10127 811/ognot, llttly 

'lA•Jmrtamcnto tit~ /Jottinirtt yCcntro llispmw·Lrtso tie IIIVt':'ligacion.:s Agmrias 
Urtiver$ i.lml de S1tl1mrmtm, /,,/(\ Mbulez Nit' til sht. 37007, Salmnmted, Spotin 

,\ biWict - A .-ollcct ion of Fibrid~<m g/(}W('y./idillturn rrom SanJini~. llaly. is rt'J)()r t(."(\. 
Prc\•iously, thi~ ;\p4."CiC'$ was only known from Jl~ t agonia, Argc111ina on Jl,.st~Mr..s 
c/, j/~mi:.. Tht- EurOJl'tan spt•dmi.'OS ~o~"t-r!" found on th(' f!"rn O!itnmuln ugnlis arMI.shOI-I' 
son~e dhti olgui~hhtgchu r.x: tcr~ frum thc ,\rgcntiniun ~rt'Cin~em. ,\ key tu the Europc;~n 
~J~t:e:il')ofFibt-kilm•ispro\it1t-d . 

Kt"ywonl St.:ahr:tirrttut~. wood· inhubiting funjti 

Introduction 

During the rescar.:h on dist ributi011 and e~ology of Aphyllophora les in 
Mediterranean areas particular care and aiiC1Hion have been devoted to the 
foresls ofSardinia where some newcortidoid and polyporoid species have been 
collected: Alimrodiscw: ilid cola 13ernkchia & Ryvardcn, Pltt!llimls jtmiperimts 
13ernicchia & Currcli, Neoleutiporus $(jll(tmo~·ellus Dcrnicchia & Ryvardcn , 
[:chi~todouliwn rywtrdi!nii Bcrnicchia & Piga, A11trodia suuda!itll! llernicch ia 
& Ryva rden, Autrodiella iclmusmm Dernico.:hia d. al. 1lle n.'..:ord of Pilujloria 
sajtltteusis (Parmasto) Niemela is also worth mentioning. (Bern icchia 1990, 
2005, Uernicchia & Piga 1998, .13ernicchia & Ryvardcn 1988, 1996, 1997, 1998, 
200 1). 

\\'e investigated all kind of substrata, from ferns to cork oak andstr;l\.,.berry tree 
to hawthorn. Further at the side of a country road (S.S 389 l.anusei- Nuoro), 
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we became aw;~n~ of a stand of the beautifu l fern O::mwnd(l n:galis L, which at 
the base hnd, partiully immersed in the soil, some old ami dead leaves covered 
with small round, whi tish patches of ..-:orticioid fungi induding (among others) 
Hbriciwn ;:loeocystidiatum, whi..-:h \ \ 'C des..:ribe below. 

Description 

Fibricium glococystitlitdum Rajd1cnb., Mycot·axon 81:218,2002. Fig. 1 

Basidiomuta rt'Supinah.", dfused and easily dda.::hablc in very smoll picCl.'S, 
hymenial surface smooth and continuous, whiti sh to cream, very thin, 100-
150 Jllll thick, W:l.X)' in the mature parts, fari naceous and pulverulent when 
young; margin narrow, indeterminate, white, with very th in and numero us 
rhizomo rphs !'pread ing from the margin and invading the substrate; subiculum 
very thin. 

Hypllal $~1tm dimitic.: generative hyphae thin to slightly thkk-walled, with 
hemispheric damps at 311 sepl:l, 1.5-4 JJm wide, sometimes slight ly wide r 
dmt~..' to the septa, with a yellowish and refractive conten t, predominant in 
subhymenium and :o:ubiculum. rare in the rhizomorph:o:; skeletal hyphae hyaline, 
thick-walled, unbranched, 1.5-2 Jlffi wide , rare to numerous in the dilfercnt 
part s of the basidiomata, abundant in the rhizomorp hs and in the in\'aded 
wood, very scanty or par tially absent in the subiculum. Hyphae glocopleurous 
variable in number, sinuous, yellowish, \.,.ith a dense and refractive cont ent, and 
giving rise to glococystidia. In the material observed crysmls arc abundant. 

C)'$ridia of two !)•pes: 1) glococystidia few, sometimes di llicult to find , sinuous, 
rarely fusoid, very ofttn clavate, embedded in tlu~ hymcnium and with a 
refractive .;ontcnt, negative in sulfobcnzaldchydc, (25) 30-55 (62) x (4) 5-6.6 
(7) !lffi (mean: 37.1 x 5.7 JJm); 2) qrstidia numerous, fusoid to lanctolatt•, wi th 
a blunt apex, wider at th e- base, thin or slightly thick-walled, with Oil ( or two 
simple sept:l, basally damped, (57) 70-85 ( 105) x 6.5-8 ( 10) (mean: 76.6 x 
7..1 Jlln). All the specimens have some cystidia with damped septa, but their 
frequen.;;y is very variable and sometimes vcr)• scanty. Some intermcdi:ltc fo rms 
bch \'Ccn these two types of q•slidia have been seen. 

l!asidi<l clavate, with four sterigmata and a bas:ll dam p, 17-23 (26) x '1.5-5.5 
(6.5) 1-un. 

Bm·idivsporus hyali ne, thin-walled, smooth, IKl· , cyanophile, wit h a 
heterogem!ous and granular content, often glued together in groups of 2 or 1, 
variable but with cylindrkal shape in general, more rarely ciJjpsoid, 5-6.5 (7) x 
3 Jl lll (me:ln: 5.76 x 3.01; Q= 1.9 1) ( rigurc 1). 

Remarks: Gloeocystidia arc particularly numerous, l:lrgcr, :lnd with a yellow 
colour in coli. 8078. In the sa me speci men, basidiospores arc mostly ellipsoid 
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Figurt' I. Microscopic elements of Fibrinum 1:/oro..-ysti.lialum 

and also somewhat larger (6.5-7 (7.2) x 3-3.3 !Jm), while basidiospores of .::oil. 
8080 arc .:ylindrical and no t wider than 2.5 IJ.Ill. 

Habit;~t: in Italy ..:ollectcd on Pmximtli (?) ami at the basal purl of the fern 
Cbm rmdtt r!!galis, late in the autum n, growing some times with Tr~cl! ispom 
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/ae11is K. ll. L<~ rss. and IIYJwdmicium Jetritin.m (Dourdot & Galzin} J. Eriks.s. 
& Ryvardt: n. 

K.~OIVX COLLtCT!Oss: Argt' nl in;~ - Chubul, Futalc!ufU, Los Ci11rests, Es:t<!nda Pt'huc! n, 
leg. M. Rujch•·nlwrg. coli. 11 216; l.m C'.iprcsC!i, Trc1'C1in, r~bacilm ,\groforc.~l.al INTA, 
leg M. Rajchenberg. coU. 11 20 1, 11 202, 1120S, 112 11, on falk n trunks of AwlllKC'<Iw~ 
d•ilc•ui.• (Rajch~nhcrg 200l). ltnly - Sard i niil, l.onghifres u .l.anu.~i (Nunro) ZO.V.lOOZ. 
on anpjrn.ptrm "'()(N.I (l•ra.\'im•.•?). II UBO coiL •1665. leg. A. Aru~: S.S. J89 l;musei­
~uoro country road dose to ~ - Darbltr.l FortS!, (t\'uoro). 07.XJ. 200S, on Osnumda 
r.-xalis, II UIJO coil. 5-187,5490. leg. A. Pi~ a1xl L Arrus: 19.XJ.2005. on O.•nuwda 
rtJ,'tllls, HUBOcoiL 5S83, 7088. 1~1!- A. l'iga and A.lk ru i..-chi:oa: 20.XI l.2006 on O~muudu 
r.!_.:alis, II UUOcoll.8078,1qt. L A rra~: 10.11.2007 on0$mrullla n-;.:alis, l llii!Oooll8080, 

k.'J;. L. Arroi~-

Discussion 

The spc.:ics may remind one of Pibricium rude (P. Karst.) Jiilich (Eriksson & 
Ryvardcn 1975), wh ich, however, l acksgloco.:y~tidia and glocoplcurou~ hyphae. 
Although M. Rajchcnbcrg confir med our collections as I~ gloeo.:Jf$lidiatmn, we 
note the fo llowing differences that distingu ish the Sardinian specimens from 
Argc nt incan collc.::tions 11 211 and 11216: 

a) Basidio~porc shape is more variable und gcncr.1lly C)'lindrical. 
b) The t i~sues contai n many crystals I\' hen inSpected microscopically. 
c) Skele tal hyphae appear concentrated in the rhizomorph~ bu t very 

sparse in the subiculum. 
d) Uasidia arc larger. 
c) Cystidia with at lea$( some clamped septa occur in all th e Italian 

spedmens. (No clam ped q •stidia were round in the Argentinean 
specimens.) 

f) Almost all specimens haw smaller and J illi..:ult to finJ glocoq ·stidia 
that are less visible= in phloxine=. 

g) Surdinian host substrata incl ude angiospcmts anJ ferns IFraximts (?) 
and O!'tmwdtl regtdis ) whereas Argentinean substrates are restricted to 
th e gymnosperm. Austrocedru.~ d tifcmis. 

Key to the European species of Fibridum J. Erikss. 

1 . !-lpn~nia l cystidia pr~~nt . . . •.. 2 

1. l-lymcnial cystidia absent . . ... , .. Fibriciw11 subu raur1 r1r (Halknb.) Bcrnicchia 

2. \Vi thout glococystidia .................................................... 3 

2. With glococystidia and glocoplcurous hyphae .. Fibricium gloroqstidintrm• Rajchcnb. 

3. Cystidia not encrusted . 

3.Cystidiaen.::rusted 

.. _ ..... .. _ .. Fibrkium rude (P. Kurst.) Jfllich 

. . . . . . . . Fibricium lnppo11iwm J. Erikss. 
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Taxonomic revision of the myxomycetes from Cuba deposited in 
three reference collections: U.S. National Fungus Collections 

(BPI-USA), British Museum (BM-UK) and Kew (K-UK) 

M. CAMINO ', G. :v101n:No' & A. CASTII.I.O ' 

lwjh@l:e11iai.i11f.;;u, gllhriel.moro:mi@IWh.es, aurdir~.ca.~l iffo@ll<lll.t."S 

1 /ltrdh1 Botd11ic:0 Nm:iwwf tie Cub1t, U11iwrsidml ell! lit Hub1mtl 
Ctlrrt!lr:r.·, Iii Rocil~ Km 3¥~. Caltlblltur. H11)'1!ffl5 

C.P. 19230. Citulml fltJbtmll. C11ba. 

J JJplrl. tlo: IJinlugiu V<.-g.-wl (Hu/U11ic:t~), Um\•o:rsid(/(1 ,Je Akr1hi 
£-18871 Al.-ul1i d.: H.m11n!S. -~·lmlrid, Sp11i11. 

,\ hSirm:l A te1ision ,..,.,..s nl<!do:> of mp:omye<:IC$ from Cub<~ d<:J>O$i l<.-d in th rN: 
rcfl'rtoce collections at the U.S. Natiow l r ungus Cc:lll«:tions (BPI- IJSA). Brilish 
Mu~um (BM-Ut.:) and t.:cw (t.: -Ut.:) . Thc.sc spccin'l('n~ l 't'f.'re g;a thr red mainlr during 
tht' 19th .:cntury by Charles Wright durin£ti:X(I(-d itions mad..- to th is is l;md. All S)"=c:iO:S 
arc d iscu.sscd and anootat£\1. 1 &:-<tlifiatirm~ a~ suprortcd ~·critiul point Sf.M ~tudi c.~ 

of SJ'IOfi' orn~mentation. Micrograrhs I}( ~v-o~ o m :mtentalion lor species litt le s1udii.<d 
by SEM or of particul.u inte-rt51 for I he- is~nd bio!ll ar..- in.:luded. 

K"r -..·ords - choro~y. M.r-'·..,my.-oltl, tu:ouomy. NcOC.qlical myxobi<>ta, SEM 

Introduction 

'I his paper is a part of a review of historio.: matc:rial of myxomycetes colle..:tcd 
in Cuba and deposited in several reference collc.:tions. It presents up to date 
information on I his group in Cuba and is a prcw~or fo r a revised ..:hc.:klist of 
Cuban myxomy.:ctcs h•hkh \\'e arc preparing. 

A firs t stud)' (Camino el al. 2005) provided a critical review of specimens 
deposited in the Parlow Reference C:ollcction (P II · USA). In the prcsen l work , 
vJc review specimens deposited in the U.S. Nat ional Fungus Collections 
(BPI· USA), British Museum (BM· UK) and Kcw (K· UK). Arcyri11 ciu.:rcc1, 
A. dcm ulala , Diache11 bulbillosa, Diderm fl .:Jfusmn, Hcmilrkltia atfyculfl ta , 
Physarum comprr.smm, P. fJolyceplwlmn , Stemo11itis splcudcus and 'J'ridtia olfiuis 
arc d ied, and photographs of some spe.:im cns arc presented 



350 .. Camino,Moreno&Caslilkl 

Materials and methods 

'Jhe Cuban material ~tudied came from three reference collections: the U.S. Nat ional 
Fungu!'Collcctions( BP!-US:\). British Muscum(BM -UK)and Kcw(K -UK). Depending 
on their conservation state, they were studied macro- and microscopi e~•ll y. 

Samples for light microscop)· wen: mounted in Hoyer's medium and PVA according 
to Schnittl(•r & No\•ozhilo\• ( 1996) and Koskc & Tessier (1 983). Spore measurements 
were made with a 1\ oil i mmc~ion obj«ti\'c and included surface ~tructu rc!i su.:h :&..< 

spines or warts.. 
Sa.nning cl«tron microscopy (SEM) images were prepared u:;ing the critical poin t 

mclhQd (Ca~ i llo & a!. 1997) and microgr-.aphs were take.n at the Un h·ersity of Alcala 
usi ng a Zcis..~ 0 5M-950. 1lliS t«hnique uses very little material (one sporocarp. a part of 
it or only a small portion of spores). 

In !'Ome ca!'Cs, where the sample was scarce o r not well conserved, it WOL.~ compared 
wit h the same collection from the 1 ~.1tlow Collection {1:11-USA) and reference was made 
to Camino ct al. (2005). 

In the list below. ·rcw" indieah:s Fungi Cube:nses Wrightiani and ~w ~ indicuh:.s 
Charles Wright. Abbreviations for author citations iQ IIow Kirk & An:;cll ( 1 99~) -and 
tho$Co' for refl'rence collection citations foll ow llulmgren & llolmgren (1998). 

Taxonomy 

Arcyria cinerea (Bull.) Pc~ .. Syn. Met h. Fung.: 1811. 1801 
• Trid1ia ducrca nul/., flcriA Fmnu: pl. -l77,f.3. 17«1 

~ Artyrillulbula l'l: r~ ~ Neue.~ Mag. lkll. 1:90. 179-1 
•1\r~yrU. biwlcn Bcrk. & M.A. Curt is, in Berkeley, 1. Linn. Soc .. Bot. 10:239. ll:I6S 
- Ar~yria d rumffl •·ar. di,:ita/11 (Schwtin.) G. l.i~lcr .• Monop. MycciOf.Q<.I , cd. J: 2.!2. 1925 

SJK.'<inll.'ns u:amineJ - (;UnA:!.-;:_. C. \\'riJ;hl. IJM 716 tFCW S>12. Arqri11 bimlor. 
\"l'itll an additionallabd ~aring an ident ificalion noted by G. Liller as _.\rcyria rim·r.-u 
\'J r.digitiiM). 

Comments- We .:onfirmArcyrh1 ciur.rtm as the .:orrect identification, although 
the sample comprisct' o nly a few sporothecae joined to a single sli pe. 

Liste r (1891) referred lo !his specimen as Arcyria afiJida. On the label, 

however, it is ide ntified, pos..c:ibly late r, b)' G. Lister as II. ciuerea var. di~itnta . 
.-:11 maintains a duplicate o f th is mate rial (Camino & al. 2005). 

t\rcyrill clcmultdCI (L.) \\'ctts t .. Vcrh. Zool.-Bot. Ccs. Wicn JS: Abh. 535. 1886 
• CWtlorusdmrul111111 L. Sp. Pl.: J Ji9. 17S3 

- ArcyriiiJIWIIC~I l'c() .• Neue$ Mag. But. 1:90. 179-1 

SJM.'Cimcn!l' cxurnincd - CUll,\ : K 950 a~ llr'yria pu11ica:. 

Comme nts - Study o f the spe.::i mcn .::onfirms that it .:orrespond.c: to Arc}'ria 
deuudara becau~c of the typical capillit ium of I his species and the hyaline and 

a lmost smooth spores i-8 .,. m diarn. 

This specimen \V'd.S identified and cited b)' l.i::: ler ( 1894 , 19 11) as t\rcyri(l 
Jmuice(l . 
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Diaclu:a bulbillosa (Rcrk. & Broome) l.istcr, in Pc.•n:t.ig. Myxomy..:. Pl. Ruitl•n:wrg: '15. 
1898 

• Di.lymirmt lmlbii/,)Wm fieri:. & Broon~. j. l.inn. Sex:. Bot. 1<1: 84. 1873 

Spt-.:irncns u:ami~ - CUBA: f;: $/ll (W· 49S :a.,; Diudu.."<J cl..l"am). K 436 (Cuha, as 

f)Uuhrt• cl.-;:atu. Imide the ~llll..,;t il)n bo" i~ the )t.:Jmp o r I lcrbarium I l\"-lktrianum 
IA67). 

Comments - In the specimens studied we observed globose sporothecac 
(squashed as a result of th..: way in which the material had been conserved) 
wit h a white columdl a an d strongly spinose spores 9- 10 !J.m diam. 

Th is specimen (W- 195) is cited also with 1:c w 537 by Berkeley ( 1868) as 
Diadtelll:!ll:!gaus. 

Didcrma cffusum (Schwcin.) Morgan,J. Cincinnati Soc. Nat. H i51. 16: 155. 1894 
Didcrma cuiJo:tl~ lkrk. & M.A. Curt is, in Bt'rke~)'.J.I.inn. Soc.lkll. 10: 34i. 1 86.~ 

StK'ci lll c nsCX~~mincd - CUBt\ : nM S 18 (FC\l' 5-26a.~ Did.:nM c;.,J.t,.s.:and, on ano ther 

labd, :.111 id.:ntilieiltiou hy l .i~ lt:r as /)i,lcrm.tt I~UCcUtn). CUIIA: IJM 1297 ( I ~ IJ.M. 55, 
Cubil.lcx.C.Wriglll), 

Comments - The sample BM 5 IS appeared originally as Didemw cuben.(l:!, 
although Lister identified it as Diderma lcstm:t!um (S.:::h ro.~d.) Pers. 1ltis makrial 
is a duplicate ofthe specimen cited by Bl.'rkeley ( 1868) as Diderma cubt!me (PH· 
FCW 526), also studied by us. We co nclude that it corresponds with L>iderma 
c!j{U$/Im (<..:amino & al. 2005). 

'I he sample BM 1297 was cited hy l.ister ( 1891) with the reference 1,: ltM. 55 
as Cho11drioderma te.~ taceum. 

\Vc agree with Farr (1976) that this is a synonym of IJiderma effumm and 
not of Diderm(l testaceum, a.~ indicated b)' Martin & Alexopo ulos (1969). 

Hcmitricl1ia n" yculala (Spcg.} M. L l:arr, Mycologia 66 (5): 887. 197•1 
•ll.:mUm:.yriacd!~ulum S~ .. llnnlt.sSoc. Ci. Argtnt. /0: t52. 188fl 

- H.-mttricl1ia sfil•iw/11 (M:.~~c) T. M:.cbr., ~. Arncr. Slirnt:·MouiJ ~: 201. 1899 

Sp~.-.:hH l'ns l'xamined - CUUA: kJ:. C. Wri~ht, K s/n (W- 259 as lltmitric/lia clnvata. 
1ht inttrior of tht roUtction box re~ds: 2S9 Tridtia dnv;rt,, Ptn.). CUB1\ : S.n Juan Mt. 
Guanto\ n.~n)(). on rotten trunk of a p<~lm tm, Jul>'· 1929./~-,:. U. l liuram. dt·r. V. K. Charlc$, 
t:X H~rb:.lriu Coll ~go: ofS.:~J Ho:~rt , Gu~ntlinamo, Hl'l 838006 u H. rlllw1111 ~nd l~to:r 
as lf.s.lipitala. 

Comments- For this species, we follow the concept of fa rr( 1974). She s tudied 
Spcgazzini 's type material of Hemit1r~yri11 Ctl lyc;ulrlfa. 

'!he specimen K s/n h'as studied by us and ..:orrcsponds with lit>mitridtia 
calyculma in the length of the stipc, form of t he calyculus and in having spores 
6· 7 f! m. diam. This spcdmcn was also dtcd by UcrkciC)' ( 1868) as 'fricllia 
clavata (FCW 547, w. 259). 

The sample K 176St\ cited by Lister (1894) as llr!mitricltia cilwata was not 
encountered. 
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Study of the sped mc:n BPI 838006 confirmed that it corresponds with 
1/.:mitricl!ia m lyculaw. Plasmodiocarps of II. Jerpu/(1 arc present in the same 
sample. 

Th is .spcdes is verr frequent in Cuba and was cited recent!)' b)' Ca mino 
( 1993, 1998) , PCrcz & Cami no (2000), Cami no & PCrcz (200 1) ami Camino & 
al. (2005). 

Pl1ysarwn cowpre.r;sum 1\lb. & Schwcin., Cm1s1>- Fung. l.usal.: 97. \805 

Spc...:imcn$ ~.taminOO - CUR,\ : K 1)50 {I hi:> lubo:-1 a lsn lx,a rs additi01ml i<k>n tifiCi.l tions 
:a.\ Pltys~r~ .. n aJJitr.! anti W- 907 IJidymimn J~~rfumumn). 

Comments- 'I he same sample was cited by l.istcr ( 1891). ' I he material is very 
sparsl.' and in poor ..::ondition; we stuJil!d a duplicate of W- 90i J cposited in 
Fll whk h has abundant sporocarps. We .::onfirm the identification by Farrand 
Liste r as l 'lt)'l'anml compre.mun (Camino & al. 2005). 

Pllysarum polyccplwlum Schwcin .• Schriftcn Nalu rf. Gcs. l..cipzig 1: 63. IS:!:! 
~ Ditl_ymi~tm ub111~um B1.'rk. & M.A. Curtis, in Berkel(>)'. ). Linn. Soc. 801. J(); :HS. IUS 

• PIIJ$4lfllll1 po/)'UIIIulfwn , ... r. ubr1t.«t-1m1 (!led:. & M.A. Curth) l.i~tl.'r, Monogr. 
M)'Cii!OZOO: •I8.189-L 

Phpmmtpolymnrplwm (Moru.) Ro~1af., Slu7.0I•'~~ Monogr. : 107. 1874 

Sp«im~n~ ~:mmined - CUOt\: lrg. C. Wrigt11. OM 440 (FCW 532) u Plrparmn 
/I(Jfy«plullmn •·n. clbru~1m1. 

Comments - "I he sample consisls of a slide in poor .::ondit ion wh i.::h is a 
duplicale of FCW-532 deposited of PH (possibly ty pe material o f Didymium 
obrmscum) and cited anJ described by Berkeley ( 1868) a:;: Didymium vEmmcum. 
As exa mination of this slide- was not possible, we- studied the original material 
deposited in Fll. As n:su lt of lhis review, and fo llowin~Aiexopoulos ( 1969), we 
can confi rm that the sam ple correspond-. to Phy:;Mum polyceJ'Iwlwn (Camino 
& al.2005). 

l.ister (1894) cited Lhis sped men (BM 44 0) a,;; Pll)~(lrttm polymorplmm and 
later as/~ polymMplmm \'ar. obms..,ewn ( l.islcr 19 11). 

Stcmo11itis splcndcns Rostaf .. Sluzowcc Mono~r.: 195. IS7'1 

Sp!!dmcn:e examined - CUIIA: lr;:. C. Wright, liM 6.l0 (FCW 538. a~ Stammiti$ f •t.cca, 
1\"ilh ilflOthcr l ~bcl buring an idcntifi,ation by G. Lh ter i!S St,mwuili~ ~Jt~~tltni). <.: UlJA: 
J..: 1603 (\\'· 26 1 ~s C.mt:~~lrid~tl follgtl, ~>i th another labcl .... ·hich reads: "St<'mtmitisjll..ft:a 
lto!h CuOO, C.Wright•). 

Comments - Following re,•iew of lht' spl'cimen BM 630, Wt' ayrl'e with G. 
ListerS idcn li fi.::ation as Sremo11iti.~ spleuden.~ ( J.ister 1894, 1925) . 

TI1e :;:pecim~n K 1603 (W • 26 1) was ci ted by Lister (1 894, 19 11) as 
Comtltriclm lo11gfl (Camino & a\. 2005) . 

' I he specimens BM 630 and K \603 corrc!:pond with FCW 538 and were 
d ied by Berkeley (1868) as StemonitisfiiSCfl {Camino & al. 2005). 
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Fip. 1-S Trk lo ito ujfi,. islil'l KJ6624. I. l)clailof c:;~pi llitium (bar -S 11111 ). 2-3. [Mail o( ~Joi nes in I he 

01pilli1ium (b.lr - 2 11111). •1-5. Detail of spore ornamcnlaticn (bar - 21om). 

Trichia tifjinis de Barr. fwmms 1·5 
in Fu..:kd, jahrb. Na.ssauischc n Vcrci ns Naturk. ~3- 2<1: 336. IIPO 

Spc.-..:i mcros c.~am incd - CUI!o\ : E1 Yunquc, Mt B~raoc>ll, on N.·plomltpi$ ~I'· in sink 

holt-, Mar~h. 1903. 1«. L.M. L:ndcrwood & F.S. Eark- 968, t/(t. IU~blt.JlUS>iblr G. \\~M . 
.:-:.: N.Y.B.G., BPI 33662<1 as Tnchi11 IIJ/iui) but 1\'ith au al t~rnatiw ident ifica tion as T. 
J!<Oimili$. CUBA: !..1 11ttnJa. lauuary. 1923,/q;. Kr. BioMn S-136, tkt. W.W. I>ichl, Kl'l 
~36 1 52 asT.ooffiml. 

Comments - Some authors, such a." as Farr (1958) and i\•larlin & Alexopoulos 
( 1969) trcal this species together with Trichh1 (@ilfisassynonymso(T.filllogimm. 
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but we prefer to consider them as independent ta.:o;:a following Nannenga­
Brcmckamp (199 1). l'ricltiafmrogimm difrcrs from T (4}}i11is and 1: pr:rsimilis in 
..:.ap illi tium thickness (8-10 f.UTI diam.), whereas '/ : a.Ui11is and '/: persimilis have 
thi nner ca pilliti um tubes (1 -6 .. m diam.). II is difficult to separate the last two 
spedes; spore ornamentat ion is the principal character to d iffe rentiate them. 
Tricllin affmis has reticulate spores with peaks in the ornamentation up to 1 j.Lm 
high ami discontinuo us, whereas ·1: per.~imili$ presents a b roken reticulation 
of small meshes. with very incomplete peaks and with smooth areas wit hout 
reticulation. The presence of small spines in the .::apilliti um is a variable 
charackr and is sometimes present in both species. 

Tite most recen t iJentification of the sample BPI836624 appeurs to be 'frid1ia 
(lffi 11is because this name appears o n the original label in another .:olour. 'Jhe 
fi rst identification was as ·r: persimilis. 

'I he sped men BPI 836 152 ha-. capillitium tubes with spiny spiral hands up 
to 6 .. m wide; spores with a well-devel oped reticulum, 10- 12 !Jm. 'I he specimen 
BPI 836624 hascapillitium tubes with \'Cry small spines and spores of 11 · 13 !Jill 
wit h a complete and well-developed reticulum. Both co rrespond with Trid1ia 
t'.ffiuis. 

Doubtful material 

• BM 92, CUBA: FC\\' 537 a~ Dil•drcu dt'}.'UtU (Trenltp.) Fr .. anOIIll' f nolt ~ Diudrc•• /n,cu;-liu 

Comments- We saw only one slide in Vt'ry bad condition. Ident ifica tion was 
impossible and the origina l identifi.:ation has therefore been followed here. 

Although Diacllt!tl el"gaus is a synonym of D. leucopodia (Lado 2001) it 
would he incorrect to identi fy the specimen HNI 92 (FC\·V 537) as IJ. feuoopodia 
because lkrkcley ( Ul68) cited four specimens with FCW 537 as the reference 
number, and some .:orre~pond to Diacl1eti hulbilfosa while others correspond 
to D. lelii.'OJmditl (Camino & a\. 2005). Clearly RM 92 is a duplicate of one of the 
items cited by Berkeley ( 1868). 

• K 150 1, CUBA: I.-g. C. Wright, \\'· •USJ, 0 11 old bark. ;,u Dr'tlymiwn fm irmuwn Fr. 

• K 1500, CUBA:~· C. Wright, W- •ISS as Dillymirmt fln imoct""' Fr. 

Comments - It was impossible to study thc specimt'ns K 1500 and 150 1 
because on ly remnants of stipes l'l'lllain. 

We examined the specinl(' llS \V- 183 and IJ 55 deposited in HI (cited by 
Berkeley 1868, as Didymium firriuaceum), but both samples were in a ..:ondition 
making any study irn pos.-.ible (C..:a rn ino & a\. 2005). 

- SPI 821255, CUII1\ : l..a 11renda.Jan. t923./c.(.llr. llior.tm 6759.drt. W. \\'.l>ichl. usComatridra 
l."k'8all~. the collc.:l ioo box lid hN~ tlloC hm)llwril tt'll rlOit' ·only Pitysamm lOI.'c n~ 
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Comments- 'I he mate ri al was in a bad condition. It was possible onl)' to 
confi rm that it corresponds to Plty~tmun, as indi.:alcd in the box. Identification 
to 11pccics level \"as not possible. 
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FRO M T il l\ EDITOR-1.\'-CHIEF 

M \ 'COTAXO N 100 

ll i~ " 'ith grc<~ t pl ca~m.: th ~• t tlu.: Ed ih•rs :~n ,] Editorial Bm•rd of MvCOTAXOS do:<licatc 
ou r centu ry volume to one of its foundi ng co-Editors. GrCgoirc L llcnncbcrt. '10 make 
this vulunu: sp<."'C ial. we indmlc an opening d,.•,Jication written by our other f,nuulcr 
( 100: 1-4). Richard I~ Korf rcmini~cs O\'Ct ,,•hat motivated CrCgoire and hin1 to design 
a mycological jou rnal to exped ite the puhlic:ltion of taxonomic papers and bridlr tmccs 
the history of Mn:onxo:« fro m its fi rst 64-pagc issue. Volume 1(1 ), published on 
Scptcmlx:r 16. 197•1\hroush the current 370-pagc ,·ulumc so:hcdulcd for a May 2007 
release. I have been pleased to direct its transition from a journal prepared exclusively 
irorn author-pmduc<:d h:•rd cnpy lu 1111c now eomplctd r digih• ll y p1cpnred. PruuJ 
that the current \'olumc contai ns <18 new names proposed in •15 papers co-written by 
1:! 1 authors 1 ·.::p re~nt ing 3:! difrcrcnt countr ic..~. I wonder with Pm( Korfwlmt o ther 
changes may be in store fo r this tnlly internat ional journal on lungall'axonomy and 
nomenclature. 

M vcOTAXC>:-< 100 also introduces another visual change. Its front c:over bears an 
illmtr.1 tion taken from Grigoire's thoughtful 1991 paper on the prob lem~ with the 
nomcnch~turc of plcoanamorphic fungi :&$ go\'(Tncd br the frequenlly .:ontroversial 
Artidc 59 in the Internat ional Code of Botanical Nomend;~turc. h 1turc \'Oiumcs will 
continue to displar line d rawings on front .:O\'Crs. hut each illustration will be .;:hoscn 
from among original figures by authors of papers included \Vithin each current \'Oiumc. 
MYCOTAXO:-< subscription informatio n has been moved to the inside front CO\'Cr to make 
room for the Tablc of Conk nts that will no"'' bt:gi n on the back cover. We hope you are 
a.~ plc;&.o;cd with these chan~ arc we arc. 

We are also happ)' to report that !\h'CO'rAXo!l: has- fi nally- ret urned to its prompt 
publication schedule. Thi!i- Frida)' ;~ftcrno<m. all editorial corre!opondence is current and 
onl}' three manuscripts await fi nal editorial te \•iew. all of wh ich will certainlr appear 
in the Julr-Scptcmbervolumc. M\'COT,..XO~ 10 1. Baring unforeseen circu mst;J;n.;cs. we 
now anticipate that manuscript turn.around time should r.1rcl~· exc«d 90-days fro m 
r<!ceipt of the fi nal subm is.~ion in the F.d itor· in·ChiefS ofli.:e to publication dato!. with 
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Shaun Pen nrcook (Nmnotnd11t11 r~ Etlitor), Cony De<:od: (Fnmd1 l. llfiXIIIIJ:<' Rt!view 
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in wishing GrCgoirc well and in looking fon vard to MvcoT.-\XOs's next 100 volumes. 

Lo1d ci I~ Norvdl, 
£ditor-in·CI•kf 

I I Mar2007 
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