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MYCOTAXON 
Greetings from the new Editor-in-Chief 

In 1974. Professors Richard P. Korf, as Managing & English Language Editor, and 
(ifigoire L . Hcnncbcrt. as Book Review & French Language F.ditor, imroduced a new 
mycologica l taxonomic journal to the world. After thiny years, MycoJa.xon has 
received intemational acc laim for its outstand ing success in expediting publication of 
new funga l species wh ile fostering open communication between mycological 
contributors and expert re\'iewers. As a satisfied 21-yea.r subscriber and oc~.:asional 
contributor, it is wilh a mix of pride and trepidation that I assume the: editorial duties 
of the founders and thei r succeeding Editors·in-chief. Dr. Jean Boise Cargi ll (199 1-
1998) and Dr. Pavel Lizon (1998-2003). 

From the beginning. all agreed that this most recent transition should be ·•as seamless 
as possible." And so ic should appear, at least to the subscriber. The journal retains the 
same name, its cascade of different-hued covers, and a comforting "book'' heft and 
shape that score~ of library shelves have been designed to accnmmodacc. The journal 
will still appear quar1crly and still focuses on fungal taxonomy and nomenclature. 

Nonetheless, now is the best time to implement changes long desired by the Editorial 
Board. One innovation is our decision to ·'web-i fy'. regional checklists. thereby 
making them available to more users and providing data that is easily searched by 
user and more easily updated by amhor. Dr. Ahmet Asan of Turkey and Dr. Larry 
Grand and Caroli ne Vernia of 10rth Caroli na - who publish short summaries in 
Mycotaxon 89( I} - become the fi rst 10 ·'publ ish" their complete checklists on what 
we hope wi ll become one of www.mycotaxon.com ' s most heavily used webpages. 

In an Crd wh~n most scientific documents are created on the computer, there is linle 
sense in continuing to publish exc lusively from print-ready hard copy. The move 
away from typewriter technology now enables anyone wi01 access to a word­
processing program ro suhmit professional appearing manuscripts. But with so many 
font choices and styles available, there was a need to restrict font choices so as to 
produce 3 more pleasingly un iform appearance fo r our journal. Hence our extensive 
author gu ideline revisions published in Mycoraxon 88: 515-526, 2003. 

Unfortunah: ly. we did not rcali 7.t! until three weeks before press time that our ··new" 
gu ideli nes still offer too many choices for a unifo1111 first page format. Please nme our 
newest Author, Address, Abstract, and Key words requirements: 

A UTHORs--Times/Times New Roman, tO-point font, boldface, Large & Small 
Capital. cenll.: rcd on page; 

Address iliformaticm-Timcsff imes New Roman, 9-point font, ilalics, centered 
on page, with the Email address on the 111 line alone [willlour a preceding label 
such as '·email:"'j, lnslirution/Street Address on the r d line, and 
Cily/CoddCountry infommtion on the bottom line; 

(continues in side back cover) 





MYC01AXON 
AN INTEDliATIONAL JOURNAL FOR RESEARCH ON 

TAXONO>fY & NONENCLATURE OF FUNGI, INCLUDING LICHENS 

Volume Eighty-Nine, 2004 

COMPLETE IN TWO QUARTERLY ISSUES 

CONSISTING OF vi+ .130 PAGE.~ INCLUDING FIGURES 



ii 

ED ITOR -I N-C HI EF 

Lorelei L. Norvell 
Pacific Northwest Mycology Service 

6720 NW Skyline Boulevard 
Portland. Oregon 97229-1 309 USA 

ASSOC IATE EDITO RS 

BOOK REVIEW EDITOR 

David L. 1-lawksworth 
MycoNm·a. Calle Agui la 12 

Coloni~t La Maliciosa. Ma1aelpino 
ES-28411 Madrid. Sf"tin 

FRENCH LANGUAGE EDITOR 

Gregoire Hennenben 
32 Rue de I'Eievage 

B- 1340 Ottig~1ie.•- LLN. Belgium 

INDEX EDITOR 

Karen D. Geuelman 
8 Short Su·eet 

Cambridge, CB I ILB, U.K. 

EDITORI AL ADVISOR Y BOA RD 

RANDOLPH S. CURRAH. Edmomon. Alberta. Canada (I 999-2004). Chair 
CAROL A. SHEARER. Urbana. Ill.inois. USA (1998-2009). Past Chair 

SEPPO HUHTTNEN, Turku. Finland (2000-2005) 
GARY J. SAMUELS. Beltsville, Maryland. USA (1997-20006) 

DONALD H. PFISTER. Cambridge. Massachusetts, USA (1 997-2007) 
WEN-YING ZHUANG. Beij ing. China (2003-2008) 

Published by 
MYCOTAXO . LTD .. P. 0. BOX 264 

ITHACA, NY 1458 1-0264. USA 

www. mycotaxon.com 

Print~-d in tbc Unilctl States or Am.:rica 



Table of Contents, Volume Eighty-Nine 

No. I. JANUARY-MARCH 2004 

Grecrings from lhe Editor- in-Chief Lorelei L. Non· ell co,,ers 2 lmd 3 
Crepidorus from Mexico: New records and type. studies 

Victor M. Band:l la & Leticia Montoya 
New and interesting spc(:ies of Russula from the southeas tern Uni ted 

States l. Russula billsii StCl'Cn L. M.iller 31 
Sutum iella an umdii sp. nov. (Coelomycctcs) on dead leaves of 

Bu.:w s sempen 1irens Pi la r Hoyo & Antonio G6mcz- Bolca 39 
Utctariw,· subgenus Piperitel': a new species and a new name 

Leticia Mon toya & Victor M. Banda Ia 4 7 
Taxonomic studies on Ustilaginomycetcs- 24 K:i lm:in V<inky 55 
A new species of Microstoma from Ta iwan Yei-Zeng Wang 11 9 
Further new SjX!(:ies in the ge nus Perwsaria (Lichcnized 

Ascomycota) from Thai land Surceporn J a riangprasert, 
Alan \V , Archer & Vilaiwan Anusarnsunthorn 12) 

Cryp losporiopsis ttcli11idiae sp. nov.l,. R. Johnston, M. A. M:\nning, 
X. J\.'l cicr, D. Purk & R. A. Fullerton 131 

Vari ability of spore length in some species of the genus Preussia 
(Spororm iella) F. Arenal, G. Platas & F. Pe13ez 137 

Veulaea rheocarpt1 new to Nort11 America Mnrtin Wes tberg 153 
Aspergilfus. Penid llium and rcla t-.!d spc<:ics reported from Turkey 

Ahmct Asan 155 
lntcresting Gastcromycetcs from Catamarca and La Rioja (Argentina) 

Maria M. Dios, Gabrie l i\·lorcno & Alberto AltCsl 59 
Proposed list of extinct. wrc :mdfor endangered mucrolichcns in 

Wisconsin James P. UenneU & t:lifford M. Wetmore 169 
Biogeography and hosh> of poro id wood decay f1mgi in Nonh Caroli na: 

species of Phellin11s and Schizopora L. F. Grand & C. S. Vernia 181 
Fir.it rc,·ord of Scy1inopogon from Mexico. with notl.!s on its systc m:.t tics 

Ricardo Garcia-Sa ndo\-·a l, 
JmH)uin Cifuc ntc.~ & Margarita Villegas I R5 

New species of 1\sterina in HMAS. China Bin Song & T t\i-Hui Li 193 
Studies on the genus Asreridiella of China 2 llin Song & Tai·Hui Li 20 I 
A new species of Perrotia from New Zealand Gerard J. M. Verklcy 205 
Book reviews and notices Oavid r. Hawksworth 2 11 
Erruta 224 

No.2. APRIL-J UNE 2004 

Glomus insculprum. a new arbuscular mycorrhiza l species from l'oland 
.Junusz Bluszkowski, lwonu Adumsku& Bcatu Czcrniuwsku 225 

A new aq uatic ncmatode·trapping hyphomycete 
Yu 'e ~lao, Jing Luo & Kcc1in Zhang 235 

Noles on dictyosporic hyphomycetes from Chio3 lV. The gcuus Berkleasmium 
Guu·Zhu Zhao & Tian·Yu Zhang 241 

Glomus hyderabtldensis. a new spec ies: its taxonomy and Phylogene tic 
comparison with related species S. Swarupa Ra ni, I. K. Kunwar, 

G. S. Prasad & C. Manohnracharv 245 
Changes :md additions to the. checklist of North American Lichens. - l • 

James C. l endcmer 255 

iii 



iv 

Synopsis and systematic reconsideration of Karlingiomyces 
(Chytrid iomycota) Will H . Blackwell , Pete r M. Letcher 

~~ MnrHu1 J . Powell 259 
A note on some morpholog ical fcuturcs of Clw r iuac1is gem·Jer 

(l'czi zalcs. Ascomycota) ))unald H. l'fistc r & Shuichi Kuro~i 277 
Hypogcous Fu ngi From the southeastern United States 3. 

lln! genus Macowrmite.r Steven L. Mi ller 283 
LliC:rarirts in Kumaon Himai<1ya 2: New and interesting spc<:ics 

of subgenus Plimllogali Kanad ))as & J. R. Sharma 289 
Two new Hyphomycetcs fmm rainforest.;; of MCxico. and Britmsmtouia . 

a new genus to ;-tcconunod<tlc Corynespom ft!Jemarioides 
Rufuc l F. Cus tuiicdu Ruiz, Gubricht 11• Hcrcdiu, Kusu 1\'hriu 

Arias, Masa toshi Saikawa, J> avid W. !\'linter , Marc Sladlcr, 
joSCJl G ua rro & Cony n ccock 297 

Two oew species and n new record of Amhracoidea (UstiJag inales) 
from China Huchcng Z hang & Lin Guo 307 

A revision of the types of Ditlerma subcaeruleum and 
D. globo:wm var. europaeum H . Singer, G . Moreno & C. Jll a na 3 11 

Additional new species in the lichen family Graphidaceae 
(Lichcnised Ascomycota) from the Solomon Is lands Alun W. Archer 32 1 

Hydropus ktm.lfmtmii. tlrst records from Europe 
Pie rre-A rthur 1\'loreau & R~gis Co urt ecuisse 33 1 

Revision and nomenclature of several bolctcs in Chiua 
Q.-8. Wun~ & Y.-.J. Yuo 34 1 

Pluteus thomsonii (Piuteaceae): A norlhcm agaric found in South America 
Felipe Wartchow, Va~ne r Gu larte Cortez & Gilherto Coe lho 349 

The Stroplwrioideae {Strophariacette. 1\gariw/es) from Santa Mari a. 
Rio Gram.lc do Sui. Bn,ziiVagncr G ulartc Cortez .. ~ Cilbcr to Coelho 355 

Megasporoporia (Aphylloplromles. Uasidiomycota) in China 
\' u-Cheng Da i & Sheng- Hua \Vu 3 79 

Notes on the genus Amrodiella (Bas id iomycota , Aphyllophora les) in China 
Yu-Chc ng Oui 389 

New species of marasmioid gcncrn (Uasidiomycctcs . Tricholommacette) 
from tropica l Africa nl . Marasmiw; sect. Sicci Vla dim ir Antonio 399 

New species of marasm ioid genera (Bnsid iomycctes. Tricholomataceae) from 
tropical Africa IV. Four new Lax;t of the genus M(lrasmiltl' :.md one 
new combination Vla dim ir Antonio 4:! 3 

Sebacinoid species from the Pakarn ima M ountnins o f Guyana 
Terr~· W . He nkel, Peh~•· Rober ts & M . Catherine Aimc 4 33 

Com pamlivc ana lysis of l~ornmon indoor Clmlu~porimn spccil.!s based on 
molecu lar data and conidial characters 

Houn g G. Pa rk, JR Managba nag, 
Elena K. Stamcnova & S hung-C ha ng Jong 44 1 

The genus Astraem· in Thail:.lnd C . Ilhosri, R. Wutling, 
M. 1'. Ma rtfn & A. J. S. Whalley 45 3 

Taxonomic reconside ration or Hpicoccum nigrum and Phoma epicoccina 
based on DNA sequences and morphological observa tions 

F. Arcnul, G. Plutus & F. l'clUcz 465 
Nmcs on indoor fung i 1: New records and noteworthy fungi 

from indoor environments llc-Wei Li & C hin S. Van~ 4 73 
Notes on dictyostelid cellu lar slime molds from Taiwan (2): 

Victyosteliwn exigu11m and its ITS-S.SS rONA sequences 
Zcng-Yu ng Ych & f\. 'l ay-Janc C..: he n 489 



A new and unusual species of Jnocybe (Lnospcrma clade) from tropical Afril·a 
P . Urandon 1\btheny & Roy Watling 497 

A new speci e..~:> of Pmmo/rema (Ascomycota: Parmeliaceae) from Portugal 
Gracicla Paz-BcrmUdcz & John A. Elix 505 

Book reviews and uot..iccs David L. Hnwksworth 509 
Mycotaxon changes rcdux: Online index & new submiss ion protocols 

Lorelei L. Norvell 521 
Nomcncl<~ turnl novehies proposed in volume 89 522 
Author index 525 
Errata 528 
Reviewers 529 
[ndex to Fuugous and Lichen Taxa. Volume 89 530 

v 



vi 

MYCOTAXON is published quarterly du ring the periods of January-March April-June, 
July- September, and Octobe r-December by Mycotaxon, Ltd., 316 Richard 1'1., ithaca, NY 
14850-0264. Pe ri odical postage paid at Ithaca, NY, and at additional mailing offices. 
Subscription rates for 2004: ln U.S. and possessions, one year, $165.00; reduced rate fo r 
pcrson.1.l subscribers, one year, $75.00. Fordgn subscriptions, ndd $20 for lMEX ainnnil. 

POSTMASTER: Send nddress changes to Mycotaxon. Ltd., P.O. Box 264, Ithaca, NY 14851-
0264. 
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Vo/ume89( 1).pp. 1-30 

Crep/dotus from Mexico: New records and type studies 

V1croR M. B A>,'DALA & Lt.-nctA MoNTOVA 

balldaia@ecologia.edu.m.r monto)'tl@efXJiogia.edu .. JtiX 

Dil'isi6n de Siswu.dtictl, l11slitum de Eco/()g[a 
P.O. Box 63, Xttlapo, Veracnt.! 91000. Mexico 

AbStract-Crepidoms albidus, C. cafolepis, C. Cf'«c-itinctus, C. /0/ifulius (\'at. latijolius 
and var. prot:lmifolius). and C. pulmarum arc reported from mon~attc broad·l~avc:d fornts 
of rhc: Sierra Madre Oriental of eastern Mexico. Crepidotu..l colofrpi.' and C. pufmumm 
have al~ been roll« ted in a !tOpical fo~Ut south of lh r Gulf of Muieo, t"o'ilh C. rnlokpis 
found at additionll\ sites in lhe c:ounuy. New dau. rnultina from ~examination of five type: 
collections as well asobsc:o· ation~ mnde in f~sb material suppon the tuooomic i.nkrpreta· 
tion of C. cololcpis n r. httuocystis. C. cu/ol~:piuldt:s and C. nwlliformil"U synonyms of C. 
r.alolcpU,and C. latisporwvar. \'tratcniCiJ to be coru:p«ifie with C. palma rum. Cr"pidtJtu.• 
pradaiifoJius is supported u a varic1y of C. lmifolius. Obscn·:uions made on samples of 
some n}(ntben of the Stirps Jfollis ,·ctl.1u Sillt;er an: discu.ssc<l. Descriptions, illuslr.lrions. 
:utddiscus.sioosarepn:l\'idedfor allta.\a.. 
Keywords: - Ag.:uic:ales, w:onomy. •voocl inhabiting fungi 

Introduction 

Although iufonnation is available for many repres..:ntali\"CS of Crepidoms (Hesler I 975: 
Hesler and Smith 1965: KUhner and Romagnesi 1953: Lonati 2000; Pil:lt 1948. 1949. 
1950; Singer 1947, 1973. 1 ~). it is clur that at present few spxics are completcl)' 
document~!<~ and COflS«Jutntly better underStood taxonomically (Dandala et al. 1999: 
B:mdalaandMontoya2000a&b;Bigclow 1980: Horak 1964: tm; HorakandDesjardin 
2004: Lomtti 2000: Krisni-Greilbuber et al. 2002; Luther and Redhead 198 I; Nordstcin 
1990: Ortega and Buendia 1989: Pegler and Young 1972: Pereira 1990; Redhead 1984: 
Seun-Irlet 1995: Scnn-Jrlct and De Meijer 1998; Scnn-lrlct aJJd Kricglsu:in.:r 19%: 
Stangl et al. 1991). Perha]lS due 10 relati ,·ely simple basidiomes (small. sessile, rarely 
colored). few macroscopic features ha,·e been cvalu.ru.:d which in fact pnwide r~::liable 
1a~ononllc infonnatiou inlo the genus. The ta\onomyofCrepidotllS is pra.:tically sup­
ported by th.: infonnarinn revealed by microscopic morphnlogy. his =l.l so true that afler 
diagnosis not al l the ta.>:a have been restudied and documented with new collections oc. 
iu many cases, our knowledse of the species depends solely on specimens gmhercd in 
lhc geographic area sampled The infonnation a \·ailable in the liu:ruture is ofren limited, 
nnd as suggeste.:l by Horak and Desjardin (2004). in St!\'Cral t!ao;tS it rcprcscniS weak 
and confusing data for the inlc:rpretation of species. Then . lhere is lhe possibili ry that 
variation of single uneorrelated charact.ers could ha\"C been ta."ioiJOmicallyo\·erestimated. 
or. contrarily. that the population has bttn split mainly when !;UpcrliciaJly different 
spo::imens occurring in stp:li.lte regions were compared. 



During the last three year.;, simultaneously with our reexamination of herbaria sampl~ 

(type collections included), we ha,·e collected new specimens in Eastcm Mexico. The 
variability shown by Mexican specimens is wdl rcpresentt.-d in differenl pre\•iously 
de!l<:ribccl species. Some other materials. however. exhibit a similar macro and micro­
scopic panem of variation which have been found in t:ol..lections dcah with in cturent 
literature under different taxa. Confronted with the variation seen among lhe collec­
tions and in an effort In de1ennine them. we have firstl y been forced to c:labornte a 
morphologi~o:al species concept in order to help create a reproducible and predictive 
classification. For the pre.~ent paper we selected infonnation obtained from new collec­
tions of five spcx-ies prc.,.iously known in the country. lltesc arc reported from 5cvcral 
new locaJities in Mexico which docunlent a greater r.mge of e.·dens.ion. Type studies of 
C. calolepis var. heterocyslisSingcr. C. adolepioides Murrill, C.laJifolim var. l'eraecruds 
Singer. C. mo/lijormis Singer and C. praefatifolius Murrill complemented the infonna­
tion and are also discussed. 

Methods employed in the microscopic study of specimens were those previously cited 
in Uandala et al. (1999) and Bandnla and Mon!Oya (2000b), although not.mion R..W is 
now u.~ for designation of the r:mgc of mean ''3Jues of basidiospore length and width 
in 11 collections, Of" in the rose of a single oollecr.ion to 11 spores measured (usuaJiy 30-
35). Colur described for basidiomes was compared and coded aet:ording 10 the (.'Qlor 
chart of Komcrup and Wanscher (1978) (alphanumeric color range.~ in bracket~). The 
species are presented alphaber.ieally. Herbaria are abbreviated according to Holmgren 
ct:d . (1990). 

Taxonomy 

A. DESCRIPTIONS AND NOTES OF NEW RECORDS 

I. Crcidntus albidus Ellis & Evcm. 
CrtpidOTUJ albid11s Ellis &c F.n: rb., Proe. Acad. Nat. Sc. Phil. p. 322. 189<1. 
Srnonym: C. dtri PaL, BulL Soc. My c.. Fr. 18: 172. 1902: C./n•i.rporw· Sin~r. lkih. Nov:t Urdwigi:t 
44-: 47'9, 1973; C. sublt!l'isporu..' Sinztr, in Sinacr & Di2:i1io, U lloa 2.i : 410. 1951 ; C. yungicola 
Sin:;cr. Bcih. No\'.1 Hcdwiaia 44: 4RO. t 973 . 

• \!lost relevant data obtained in collections studied are: pikus (0.5-) 2-10 mm broad. 
white_ finely tomentose hairy, semicircular. somewhat renifonn b~· the presence of an 
incision in the rc:ar portion, 0011 \ 'CX to plane, more or less campanulate or ungulated in 
young stages. margin striate to weakly sulcate. in some slightly crenulatc . .Lamellae 
whitish or white with pinki!ih shades. brownish witl1 edge. Basidiospores 6.4-7.2 x 4.8-
5.6 pm, RM = 6.7-6.8 x 5.1-5.3 Jim, Q = 1.29- 1.33, broadly ellipsoid, smooth. brown to 
yellowish-brown, thick-wal led (up to 0.5 }lm thick). C beilocystid.ia (12-) 14-29 X 2-5 
(-6) 14m, narrowly lagenifonn to subcylindric, markedly flexuous and contoned. apex 
1.6-2.4 pm wide. hyaline. clampless. oflcn certain kind of incrustations-like granules 
are scauert:d among rhese elements. Clamp Connections often presem in the base of 
hymenial c\cmcnLS. For more macro- aod microscopic details see Banda! a and Momoya 
(2()()()3) and Krisai-Greilhuber et al. (2002). 

Habitat. Subgrc:garious. on rotten brnnchc:.s. on of them apparently of Quercus, in a 
rnesophytic fOfcsL 
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Hg. I. Crepidonts albidus. a: basidiomes; b: basidiospores; c: basidia: d: cheilocystidia 
(&ndala 3705) (scale bar= I 0 ~tm. except a = 5 mm). 

SPECIMENS EXAMINED. MEXICO. PUl!IILA : Chitoocoautla Co., Snn Criscdbal 
Xochipehu:lla, 3 -IX-2002. &mdola J705, J707 (XAL). 

Remarks. The combi nation pro,·ided by SJTIOO(h basid.iosporcs. clamps. ungelatinizcd 
tissues, and narrowly·lagenifonn, contorted l'heilocystidia. clearly distinguish C. albidllS. 
This combination of morphocharacters made it possible to interpret its conspccificity 
with some South American and MexicWl taxa (S(!C synonymy above). After a comparu­
tive study between North and South American type collections, Bandala aod Montoya 
(2000a) provided a discussion of the taxonomy of this species. which was recorded from 
a me:sophytic forest near Xalapa. Verncruz (Gu lf of Mexico an:a). For the inventory of 
Crepidotus in Mc.\: ico we now add the above records from N Pucbla. Crepidotu.f olbidtL.v 
presents in Mex.ico a sctlllered but more or less continuous distribution througho ut the 
Sierrn Madre Oriental and southwards along the east coast, either in brood-leaved forests 
(mesophytic and tropical) or reaching mixed associations of Pi11us-Quercus in the Cofre 
de Peror.e Volcano in the central region or Veracruz. Funher within the interior of the 
country the sp:cies is known to occtlr in Pitms·Qtterct~s associations from the Ncv:ldodc 
Toluca Volcano (Cenlnll Mexico) (Krisai-Greilhuber et al. 2002). The samples known 01 
present reveal that C. albidus is a commonly encountered agaric inhabiting woody sub­
s tr.tiCS, having a fragmented distribution along the American continent. 



2. CrepidOlus calolepis (Fr.) P. Karst. FigortS 2-4, 19a-b, e-g.. Plate la-c 
C"pldbtlucntok'pis (Fr.) P. Kant. Bidr. Klnn. Finl . Nal. Folk 32: 4 14,1879. 
8asionym: 1\garlclt.S cololt:pb Fr .. Of\·cn. K. Vctc:nsk.-Akad. f~rh . 30 (5}: 5, 1873. 
Synon)m: C. mol/is \'Or. caW!~ pis (Fr.) Pilit, Act Mus. Nat. Png. 28: 74, 19<10: C. moll IS subsp. 
calokpis (Fr.) NQrdslcin, Synopsis Fungorum 2: 67, 1990: C. calolepis l"(;lt: btterocysti.J Siogn-. 
Bcib. Non Hcdwigia44:469. 1973: C. culoltpiuidtl Murrill. Mycologia 5: 30. 1913: C. mQ/Iiformis 
Singer, Bcih. No11a Hcdwigia 44: 44 1. 1973. For more synonyms S« Singer (1973). 

Pileus 6-60 ( -65) mm wide. when young almost circular to somewhat rounded flabelli­
fonn. some more or less renifonn. lruer semicircular, flabelliform or rounded flabelli ­
fonn. often with an incision at the rear portion. then somewhat rcnifonn. con11e){, soon 
phUle-<.'00\'eX to applanate, white, yellowish-white or pale yellowish (3A2-4A2), cov­
ered with brown, brown-orungeor n:ddish-brown fibril s which ' '81}' in s ize. density and 
in the pancrn of their distribution on pileus surface, then ncarglabrous.tomemosc-fibril­
lose. dcno;;c\y fibrillose, nppre!i.o;;edly fibriiiMC·scaly or minutely scaly. to the nak~ eye 
the pigmented fibril s and the pale ground surface produce a pale yellowish (3A2-4A2), 
pale yellowish-ornnge (more or less 4A3-5B3). yellowish-brown. dark yellowish-orange 
or rcddish-broiVn pileus color (5C6. 5C7-5D6, 5E6-6<...1) , in those fi ne fibrillose cle­
ments most part of the di~ is whitish and pale bmwn-or-..tnge towards lhe rear ponion 
where the fibrils are relatively abundant. hygrophanous or strongly hygrophanous. this 
Iauer more evident when surface is scarcely CO\•crcd with brown fibril s and pileus is 
very wet. then in overaJ appearance whitish !O white-grayish wi!h cottony aspec! in some 
areas, not or wcru:ly \' iscid to the !ouch; margin initial! y incurvcd, faintl y slria!c. Lamd­
lae white. whit ish. later pale yellowish-brown, greyish-brown to ornnge-brown, adnate 
or somewhat si nuatc to shortly decurrent, broad or moderately brood, sub\·entricosc to 
11entricose, close to subdistant. with concolorousor pale. smooth to finely fimbriate edges. 
Stipe absent, the pileus is later-d.lly attached, with a oanow or moderately wide JX)int of 
attachment. often with a short, smooth or minutely tomcntose-fibrillosc, lateral. some­
what swollen. apprcssed prorubernnc.:e (seen from the hymcno phorc). Contc:rt white o r 
whiti sh . pale brownish in old specimens. thin to moderately thick towards center of 
pileus. neshy. somewhat elastic. Odor none. Taste mild. 

Basidiospores7-l l x (5-) 5.5-7(-7.5)}tm, RM = 7.9-9.8 JL: 5.5-6.6J1m, Q = t.JJ -1.51 , 
ell ipsoid, mort o r less nmygdalifonn in side view. oftcn weakly tapering towards the 
apex, some bearing a mucron-like apex or with a faint suprahilar depn:ssjon, smooth 
(e,·en under SEM). thiek-waJied (<1 Jim wide), dark yello wish 10 light or dark yellow­
ish-brown. brown-yellow in mass. Basidia 20-30 (·35) x 8 -10 14m. tetrasporic, clavate, 
hyaline,dampless. Pteuroc:ystidia none. O.eikM:ystidia (2J -)23-90(·1 10}x (3-)4- 10 
(- II ) 111n, narrowly lagenifonn or sublagenifom1, often subcylindric or narrowly 
subutrifonn. some more or tess subclaviform. straight. moderately straight o r somewhat 
flexuous. o ften slightly curved above, some si nuous. occasionally bearing tt thin and 
moc.lerotely long base, rardy with conslrictions towards the apex. this l~tter{2.5-) 3-9 
(-10) pm wide. abundant. projeeted beyond hyrnenium level, commonly ari sing below 
hymeniallcvcl bw also from the hymcnium, fanning a dense, often rtfringem layer o n 
lame lla edge. which varies in d~gree of gelatinization e'·en in the lameUne edges o r n 
same specimen, hyaline, thin-walled. clampless. PUeipeUis a cutis with cylindric to 



somewhat ,·entricosc. radially oriented. sept::ue. browni~h. yellow-orange. brown-yellow, 
brown-orange or reddish-brown hyphae (5·) 7-15 (-20) .u rn wide. coarsely or Iindy in­
crusted. wilh inter or introparietul. incrusting brown pigmt"nt. incrustations oftt"n producing 
discontinuous lines more o r less transversely or spirally o riented, hyphae forming an inter­
rupted layer. compactly or somewhat loosely ammgcd.. variable in widlh and markedly 
pigmented. terminal hyphae undifferentiated. ofien in prosuated groups o r moderately erect. 
lhen with u trichodennoid appearance, formi ng the librils or scale~ of pileus surface. on1y 
fai ntl y gdatinizc..>d but not as a refri ngent stratum. Pileus trllliUII (in tangential section) dif­
ferentia ted in two layers. one beneath pilcipdlis. gelatinized. oflen clearly refringent. com­
monly wide but variable in width and then sometimes \'c l'}' reduced, composed by more or 
less filamentous to cylindric, somewhat loosely ru1d radially arranged. thin-walled. color­
less hyph~ 2-5 (-7) .urn wide. j ust downwards a moderately compact. somewhat interwo­
ven stratum is distinctive where hyphae are cylindric o r short and bifurcate Conning a puzzle­
like s tructure, hyphae up to20 .urn wide, hyaline, thin-wal led, \'3riably gelatinized but not 
refringenL Hymenophoral trama with a mcdiostratum. ~ubrcgular to i rregular, composed 
of colorless, thin-wnlled hyphae 5--15 (-20) .um wide, with gelatinized. commonly refrin­
gent laterosuata (subhymenium), these Iauer \'aryi ng in the degree of gelatinization, then 
sometimd. are poorty differentiated, wt'3kly divergent in aiT3ngemenL Clamp ConnK· 
lion.~ absent 

Habitat Subgrcga.rious. sometimes scattered or solitary, o n rotten trunks, rotten branches 
or decaying wood, some oftht"m of Pinus and Quercus, fn1ctifying in tropica.l, mc:SOphyt.ic 
and conifer forests or mi:<ed associations of Pinus-Querc11s. 

SPECIMENS EXAMINED. M.EXICO.- CHIHUAHUA: Bocoyna Co .. tO km NW of 
Bocoyna. Mesa del Oso. I.YIII-1992. Moreflb !V-J (FCME 5668). Km 82 road Cr«l · 
Gullchochi Laja. 30-VIU-1980. Pire:.·Sih'tJ tt a/. s.rr. (MEXU 16298).- GUA."'AJ UA.TO: 
Guanajuato Co .. Sicm.de Santa Rosa, Callad.a de Uuo Largo, I· Vll -1995, Htmdndr..· 
Mun&: 607 (FCMf.. 7440). Km 9-tt road Monk de San Nioolli..s-Sa.nlll Rosa de Um1. 29-IX· 
1995. Ptllicer}' Vi/larnu1408(FCME1321). - JAIJSCO: Cittdad C umui o Co .. Nev11dode 
Colima!lopu. road Las Viboru, E Aoripondio. ll-VfJ·l992, L6~:J9(1BUG a.sC.moi/U: 
XA L).T-.J.b.Co .. SELa Prinu•·en~. lnstitu!odc Madtna, Cdulosa y J~pc l , 'l2-VI· 1990, Guvndn· 
Dd•'(l/os 5/40(1HUG as C. molfis: XA L). - MtCHOACAN: Cd. Hidalgo Co .. LozAzufn:s. 
Call.ada dtA~AtuJ. 26-VU-1987, &lnts SJI, (FCME 14190).- MOREI.OS: 1\'WTcpotttlio, 
27-VI-1%9, Si11gtr ,\18239: M8256(F, both as C. caloltpis •·ar. htttrtJcyJt/J): .\18203 (F as C. 
fraxinicola). K.m 4 road U Pcra-Outtpcc. 3-V U-1976. Nrr:.·Sif,•o s.n. (MEXU t0870).­
PUE81.A: Zihun~utla Co .. Laguni llas. 9-V IU -2001 , /Jottdafo J4W(XAI.).- VERACKU7..: 
7 km S Montcpio. Estaei&. Bio16j:iea de Los Tu~tbs, 19-VI-1969.SinKt:' M lNJ19 (F. llokrtypt 
of C. cafoltpisur.lutuOC)'Jtis}. Xalapa. Cerro Maeui ltepcd. 13 -V I-1995, Batulab 2751; tm 
'l.Sold roadXalapa·C031tptc. Jaroin 8 oc8n.ieoR:o. J.Ciavijcro.3-Vl- 1991, TapiaSn. Xalapa. 
Los RerTOS l'':ut, S-Vl-1986. Ant:/1365 {all :u XAL). 
ADDmONAL SPECIMENS EXAMINED. AUS'BIA.- NW Kahlenberg. 10-VUI-1960, 
SingrrC21/ (MIOI. as C. rolftit). SPA.IN.- CUENCA: Hot de BctcUI, March 1975. U/hrfa 
& Martno s.n. (AH 478).- MADRJD: Ra.sa.frfa. 3 -V-1996, Bunda/11 1943 (XAL).­
BAACP.LONA: 0os Rius, S·XI-198 1, T11borts s.n. (AH 2520-B). U.S.A.- MJCJUGAN: 
CbcyboJ:ao Co .. Coloni:d Pl. H:!rd~<·ooch. Burt J...alr;e, 29-VUI-1957, Smith 57691 (MICH).­
Nt:W YORK: IthAca. 22-Vl-1903. Kaulfmonn 66261 (MICH): ThompkiM Co .. Uoyd-Comtll 
Reserve, Slatcr.•illc.17-V II-19S7, :Shaffer 249(MICH).- OHIO: La.ne.Aug. 1919.&-urdder 
J90n (MICH). 



Remar ks. The presence of pigmented fibri ls. o n the pileus swtace, among other char­
acters (size of the ba<;idinspores, pileus color) has l:x:cn u~d to distinguish C. calolepis 
(Cookei884-1886: Jahn 1966:Murrill1917: Pegler ICJ77: Sen n-lrlet 1995:Singer 1973: 
Watling and Grt:gory 1989). In the literature lhe spt.'Cies is often reduced to an infrospe. 
ci fic taxon of C. nwllis (Schacff.: Fr.) Staude. Singer ( 1973), howe,•cr, clearly n.:cog­
nized the fibrillose or scaly fonns related to C. ca/olepis, as separating from the group 
of species around C. mol/is. arguing (p. 451) ' ... I believe we should take Fries' diagno­
sis at its face value. This is necessary also because it was Fries himself who laterdistin­
:;:uishcd A. ca/olepis -referring to Agaricuscalolepis- pn::cisely btcausc of the 'beau· 
tiful squamules ' it shows whereas A. mollis doe!! not. .. ·. ln a concept combining maCTO­
and microscopic fearu~s. Senn-Irlct ( 1995) came to lhe same concl usion recogni;eing 
two spocies. In the publication by Singer (1973) gclminized fom1s represented b)' C. 
nwllis (SubsecL Defiblllillini Singer) were cited from different localities in Mexico. 
Three samples (included above) of C. calolepis (identified ns var. heterocystis) were 
reconlt:d from the State..'> of Morelos (Cenlr.l.l Mexico) and Veracru 'l. (F..astem Mexico). 
Three addi tional collections gathc:n:d ne:Jr Mexico City were reccmtJy reported by Krisai ­
G rcil hubcret al. (2002). l ltese and present records reveal .therefore. a wide distribution 
of C. calolepis in this country. inhabiting woody substratl!s either in conifero us fon:st'> 
or in broad-leaved forests.. 

Among the fresh and herbaria samples studied we noted a wide \·arialion in some macro­
(nwnber of pigmented fibrils coveri ng the pi leus) and microscopic charoctcrs (degree 
of gelatinization of the context and hymenophor:tl tr.~.ma). which deserve to be com­
mented. We agree with Hesler and Smith (1965) in that the pigment.t:d fibrils of Lhe 
pileus surface can be \'ariable in abundance between one collection and another. Even 
among the elements of a single sample. the frequency and number of fibrils is variable. 
hence the pi leus surface can appc:aralmost glabrous. fibrillose or find )' fihrillose-squa· 
mose. being white-yellowish, oduaceous or brownish-<trnnge in overall appenr.:tnce. 
This variation seems to depend on the pi leu.<; dcvelopmcnl. also on Lhc particular varia­
tion of the specimen sampled, a<; well as on the weather conditio ns. As observed also by 
Krisai-Greilhuberet al. (2002), in wet specimens which often have hygrophanous. whitish 
to whitish-greyish pileus. lO the nak«i eye the surface is apparently glabrous and then 
recalls that of members of C. mollis. This was also annotated in Si nger's ( 1973) de­
scription. Sometimes the fibri ls arc more abundant and coospicuous forming minute 
scales. but in other elements the fib riJs are fine o r reduced to the rear portion o f the 
pileus. or they are scattered towards the margin. When present. however. the fibrils 
c.:ons.istentJy ha\'e a characteristic microscopic aspect observable w1der oil lens: the 
pileirellis hyphae are decidedly pigmented (brownish-or.~..nge , yellowish-brown) and 
minutely or coarsely incrusted. Pigmented hyphae producing <1 fi brillose or scaly. col­
ored pileus swface like in members of C. cololepi.f are also fo und in species of other 
groups ofCrepidorus [e.g. C. crocophytlu.s (Berte.) Sacc .. C. raU1ierensis Hesler&A.H. 
Sm. ]. This would suggest that the cha.r.l.cter is ma.inrained in d.iffc~nt lineages withi n 
the genus and ilS presence: or absence could be interpreted as bei ng of ta:conomic sig­
nificance when distinguishing C. calo/epi.s from close relath'es. However. among the 
examined samples we fai led to recognize a consistent qual itative or quanti tati ve dis­
ti nction to support a n infrus1,a:ific Sc:gregatioo ba.'>ed soldy on this feature. Thus. with· 
out any other correlated character, this limits us to relate our specimens to any of the 
' 'aricties considered by Singcr ( l973). 



Fig. 2. Crepidorus ca/olepi.s. a: lallgential section o r pileus and hymenophore: b: basid­
iospores; c: pileipdlis; d: cheilocystidia (Singer 8203) (scale bar= 10 ,..m, except. a = 
168 pm; c = 15 pm). 



When introducing a distinction between the members with gelatinized tissues. SiJ1ger 
(1973) made reference to a topogrnphical variation of gelatinized layers. these Iauer seen 
in mounted sections of pileus and hymenophore. ~ran evaluation of such a char.lct:cris­
tic all samples gathered by Singer in Me,;ico and placed in his subsecL Dejibii/(Uini were 
examined, as y;·ell as selected type collections of Spt."Cies placed by Si nger in this latter 
la.'ton )e.g. Crepidotus brasiliensis Rick. C. calofcpioidcs, C. cpigloeus Singer. C. 
fratinicola Murrill. C. tu.rtlaeSingcr, C. mollijom1is. C.uber (Bcrk. & M.A. Curt.) Sa<."C .. 
C. mriispoms Singer, C. xa11thophaeus Singer) (8andala 2000: Bandala and Montoya 
2000a.. 2002). We !!."<eluded Crepidotus levispom s and allied la."<a (= C. tllbidtts) whlcb 
have smooth basidiospores but present clamps and ungelatinizcd tissues. therefore. they 
were considered to belong to another tlXonomic group (Bandah1 and Montoya 2()()()-.t). 
In the resul ting group of species of subsecl. Defib111ali11i s. Singer that indude C. cololepis 
and C. mol/is, we found that Ilk: specimens do n01 b.ave clamps. they bear smooth basid· 
iospores. and invariably present gelntinized tissues and di\·erticulate h.yphac {recalling 
po21Je-likc clements). th~ Iauer scatlC:rcd in the context and hymcnophor-.. ii i!'.Jma Senn­
lrlet (1995). ~nn-lrlet and De Meijer (1998). and Krisai-Greilhuber et al. (2002) indeed 
described similar features in Europc:an nnd American specimens of species of this group 
thatth.eystudied. 

Collections of members of subsea. Defibu/Qrini s. Singer selected for study present a 
certain degree of gelatinization among the tissues, including the cortical layer of pileus. 
That characteristic is better evaluated since gelati n.i7..t'd, oflen refringent strata. either in 
the context or in the hymenophor.U tr-.unu. are e,·ident in Utngential sections (cf. fi g. 2a). 
Such. stnua presumably were those that Singer (1 973) referred lO. In the hymcnophore 
the $!rata are reduced to the subhymenium. i.e. the hymcnophoral trama exhibits two 
n::fringent. gelatinized latcrtl$tral3. and thus the lamella edge commonly pn:sents a rela­
ti,•e abundance of gelatine (when:: the cheilocystidia ar.e immersed). Among lamellae the 
gelatinized layer of the subhymenium often ~aches the lower portion of pi leus conte."<t. 
hence appeari ng as one more strarum of pileus context. However, the most distinctive 
gelat.ini ?.ed stratum (often refringent) of the pileus conte;o::t is sirumed towards the upp;:r 
portion. just below the pileipcllis hyphae. The hyphae d'this gelatinized layer arc some­
what loosely arranged and more or less pcricli nallyorientcd. Except for C. brasiliensis, 
C. epigloeus. C. m.:crlae. C. uMrand C.xamhophaeltl(noc rrt"ated here) lhat exhibit only 
the gclatini7.cd. refringent hymcnophorc laterostnua. in the context of the specimens 
examined no more than the upper gelutinized su-atum can be rooogniz.cd. These gelati· 
ni7.cd. refringentsm:ua. however. can be variable in width and better developed from oue 
specimen to another. even within a same col lection. In some specimens the gelatinized 
str.tlllln of the context can be nOI.'tbl)' wide, and then the rest of the oonte."<t appears 
reduced. whereas in the bymcnophore the laterosl.lala can be thin and more conspicuous 
towards lhe lamella edge. Or on the contrary. the laterostr.:l.ta can be somewhat wide 
along the lamella. and the gelatini1.ed layer in the oont.ext can be n:dueed (evidently the 
specimens of the I alter species cited show such variation in the h}menophore). 'lllis 
variation can even be related to the basidiome development. context lhickncs!li or to the 
effect of prevailing weather conditions when the specimens wen:: sampled. and perhaps 
in some cases also to the process of consen·ation (drying). Studies on ontogeny arc sti ll 
required for a beller understanding of the extent of the morphologic variation of each 
l:l:<a. Since in the group of specimens c."<runincd of Crcpid<JIIIS calolepis 



Fig. 3. Crttpidoms caloltpis. a: basidiospores: b: cheilocystidia (Singer 8029): c: 
cheilocy~dia; d: ba.o:;idiOc<ipore$ (Singer 8256) (S(.-ale bar= 10 J4ffi}. 
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Mg. 4 . Crepidom.'i cal ole pis. a: basidiospores; b: chcilocystidia (Singer 8239) (Wlle bar= 
IO ~m). 

such variation does not distinguish single collections. we interpreted the differences in 
the degree of development of gelatinized layers as pan of the morphologic vari:~rion 

c:-o:pccted to occur among members d a population. For the ta:o:onomic treatment of ttK:: 
material studied. it wa.-. better to evalmm: the pn:sencc or absence of gelati ni.,..ed lttyers 
than the degree of gelatinization. an opinion a1so shared by Nordstein (1990) and Scnn­
lrlcl ( l995). 

The presence d bolh the fibrils and the gelati nized layers mentioned above an:: found not 

only in collections of Crepidollls calo/~pi.s according to reports in the literature 
(Cooke1884-1886; Jahn 1966: Murri ll 19 17: Pegler 1977: Scnn-Jrlct 1995 ; Singer 1973; 
Walling and Gregory 1989). but also in the type specimens of C. mo/Jiformis from 
Me~ico (Singer 1973) and C. calolepioides from Jamaicu (Murri ll 1913). two species 
segregated from C. c:alolepis according to Singer ( 1973). The microscopic dal.ll obto.ined 
from the type ~:<aminalion of these two samples are summari:t.ed and discussed below 
(fig. I 0 a·b & c·g). The specimens supporting these species and those o f C. calo/(!pis var. 
heterocystis ai!!.O dcr.cribcd from MeJtico, are interpreted here as belonging to a single 
tax.on. In our opinion the ta:\onomic distinction or var. hcterocystis can not be justified 
since the microscopic variation shown by the specimens is included in the range of the 
species variation as here interpreted. We have found the shape of chcilocystidia to be 
consistent among the t.-d lect.ions examined. Along a single gi ll edge some chcilocystidia 
having the same shape pattern can be '"ariably flcxuou.~. straight. moderately curved or 
even with constriction~. 1ordstcin (1990) has observed a simil ar variation in European 
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specimens treated as C. calolepis. The three collections considered by Singer as var. 
/u:~rocystis (inclullt:dabove)CJ~hihit differences with n:gard to these structures: whilst in 
collection 8256 flexuous clements are more or tess common on the lamella ~ge (fig. 3c), 
in col\. 8029(holotype) they are less frequent (lig. 3b). and in colt. 8239 they are practi· 
c-dlly absent (rig. 4b). Th<: limitations inherent in the study of these herbarium samples 
pi"C'o'enl us from developing an objective evaluation of the frequency of lhc fle..11.uous fonns. 
As such chcilocystidia. as described by Singer (1973). arc nOl unique to :k'patatc single 
collections. we could not justify usi ng the dcgn..""eof distortion of the shape of these struc­
tures as a reliable taxonomic distinguishing feaiUn::. For the time being. we interpret the 
materials of \'llr. hetl'IYX}'Sris as showing part of thecheilocystid ia \•uriation of C. calolepis. 

Taxa from subsecL Defibularini s. Singcr(CrepidontS levisporttS and allied ta.'l:a excluded) 
mentioned abo\·e make this group of species consistcnl This in part support.<~ severn! 
authors' concepl of nn isolattd infrogeneric taxon (Hesler and Smith 1965: Nordstein 
1990: Pillili948:Senn-ltlet l995 ;Singc:r 1947.1973. 1986: Watling and Gregory 1989). 
1l1e ta.'l:onomie interpretation of it could be resoh•ed through lhc proposal of Subg. 
Crepido11u s. str. Se.rUl-lrlet (1995). Forthem1orc, phylogenetic analysis based on mo­
lccuJar data (at least with specimens related to thls group currently sequenced by some 
authors) suggests natural allinities among the 1a.u placed here (Aime and Miller 2002: 
Ai n~ el al. 2002: Senn-lrlet and Hofsteuer 1996). With regard to C. calolcpis and C. 
mol/is, the strikingly pigmented, incrusted hyphae present on the pileipellis of the sped­
mens of the former. are not found in c:ollcetionli of C. mo/Jis, as it is currently circum­
scri bed (Scnn-Irlet 1995: Singer lm). The wider b3sidiospores in C. cololepis. in com­
bination with the charnctcristics(macro--and microscopic) of the pileus surfa<:e arc useful 
to ~par.He it from C. mol/is. We agree with Senn-lrlet (in litl) that mating studies will 
provide additional infonnation to support. a robust species concept between both taxa. 

3. C r epidotus croceilinclus Peek Figure S 
C~pidtJtus croc:t'isincw-3 Pcd.:. A em. Rep. N.Y. St:u. Mu~. 39: 72, 1886. 
S)·non~m: C. suhcn>«iJillclus HC$ler&A.H.Sm. , Nonh American Specie.-: of Crt pid<HIJS: 139, 1965. 

Mosl rc l ~owant data obtni.ned in collection studied n.re: pikus 13-23 mm wide, <.:ream­
yellow to yellow(4A4-5). wilh scauered, whitish fibrillose tomentum, then some areas of 
the disc paler. semicircular to more or less rounded flnbelliform. conve;(, mnrgin sl ightly 
striate, with a moderate abundance of whitish mycelium at the base. Lamellae concolorous 
to somewhat durk.er. edges fim briate. Basidiospores 6.4-8 :< (4.8-) 5.6-7.2 Jlm. RM = 7 :< 
6.2 Jlm. Q = 1.15. broadly ellipsoid, at times somewhat subglobose, vmucose to coarsely 
verrucose, yellowish-brown. thick-walled (up to 0.5 14m thick). Cheilocystidia 20-40 x 
3-6 p m, with apex (3-) S-8 (-9) Jlm wide, narrowly clavate to clavate, commonly coo­
toned. fl exuous, with short outgrowths or with a knobbed ape:<. hyaline. clam pled. thin­
walled. Pileipellis a cutis composed of more or less compactly arranged hyphae, with 
scattered. prostrate to erect terminal hyphae. which are more abundant iu cenain areas, 
then almost in a grad ual tr.lllsition between a cutis und a lri chodenn, towards the rear 
portion the layer is somewhat loosely disposed with a \'ariablc presence of terminal 



12 

f·ig. 5. Crepidorus croceirinc:tus. u: basidiomes: b: basidiosports: c: pileipdlis (near 
middle portion of pileus): d: pilcipcllis (towards the rur portion of pileus): e: 
cheilocystidia (Bandala 3706)(scale bar= 10 11m. except a= 5 mm: c-d = 251lm). 
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hyphae, all hyphae arc ycllowi!i;h to po.Jc yellowish-orru1ge. some segments more pig­
mented or even obscurely inc.:rusted, a certain kind of incrusted, yellowish-brown mate­
rial is evident in some pan~. C.1amp Conneetions in all tissues. For more ma<:ro- and 
microscopic details sec Bandala und Montoya (2000b). 

Habitat. Subgregarious, on rotten lt\lnk. in a mesophytic furesl 

S PECIMENS EXAMINED. ~n:X ICO. PUF.BI.A: Chiconcu:~utl:l Co., San Crist6001 
Xocllipchual:r.. 3-IX-2002. &ndll/a 3706 (XAL). 

Remarks. This new finding of lhe species from N Puebla records its most northern 
occurrence at present known in Me:<ico. As described from New York (USA). C. 
croceitinctus nowadays shows a fragmented di~;tribution along the American Continent 
(Peck 1886: Hesler and Smith 1965: Singer 1953.1973: Pereira 1990: Senn-lrtet and De 
Meijer 1998: Bandala nod Montoya 2000b). 

4. Crepidotus Iatifolius group 

Among lhc: species of Crepidorus having buculat~ basidiospores. C. latifo/ius and C. 
praelarifoUus are macroscopically distinctive because both product small (often densely 
gregarious) hasidiomc.-; in combi nation with a hymenQI)hore with very brood lamella~. 
These laue rare somewhat spaced and consistently broad. The width of the lamellae is 
out of proportion in relation to the context width and also to the pileus l~ngth. hence 
commonly ~xtending beyond pileus margin a nd produc ing a rather ex rased 
hyrnenophore. The basidiomes appearance is then somewhat asymmetrical (figs. 6a. d 
& g; 7a). The c.'<arnined specimens representing this gf'QUp share the variation of most 
characters of ta.11:onomic importance (basidiomc color, both basidiospore size and oma· 
mentation. pileipcllis structure). The moJl'hologic distinction that we found between C. 
lattfolius and C.prae!atifolitts is based on the cheilocyslidia shape. Considering that t.he 
distinction between both is on I}' based on a single charnctcr. we follow r.hc arguments of 
Kuyper ( 1988) and Noordeloos (1987) 1\'ith regard to an infr-..t.<;pecifi c interpretation. 
and recogni1..e two varieties: the \'ar. latifolius, characterized by apically rounded or 
more or l~s capitate cheilocystidia, and the \'at. praelonfolius, distinguished by the 
nrurowly-lageni:fonn (tapering upwards) cheilocystidia. ror a discussion on C. latifolius 
var. \'eraecrucis see below (fig. IOc-d). Its type specimen was found to bean imcrmedi· 
ate. fonn of C. palmtumn. therdore.the va r. \'erMcruc:is is considered a later synonym. 

4a. CrepidQtus latifolius Peck \'at. latifolius Figures 6-7, Plat~ ld-g 
Basionym: Cnpidom.sla1ijofius l'tck.. Bull. To". Bot. Oub 26: 66. 1899. 

Pileus 2-10 (-13) mm wide. semicircular or more or less fl abeltiform, some at first 
modemtely ungulnte. com·cx to plano-convex. finall y applanate, laterally or almost 
dorsal ly atLachcd, uflen with a knob-like point of attachment and then somewhat cam­
panulate, hygrophanous. whitish or somewhat white-grayish. at times pale white-yel­
lowish. pale brownish with age. glabrous to w~akly tomcntosc-fibrillosc. commonly 
minutely fibri llose to rather villose towards the rear ponion by the abuodanceoftxtsa1 
mycelium. margin slr..Ught. smooth or slightly striate. often wir.h age exhibits certain 
process of deterioration being somewhat im:gular and then reducing the pileus surface 
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and \!Xp<>$ing part of the lamcllac. l...amellae adnalc ro narrowly adnatc. broad to very 
broad, 2-5 (-6) mm wide, ventricose, often projecting beyond the m:ugin of the pileus, 
whiti sh to whiti~;h-yellow, gradually pale pinkish-brown to brownish. brown or some­
what reddish-brown in advanced stages of de,•dopment. edges whitish, fi mbriate to 
modemtcly fimbriate, subdistant to distant., converging to a lateral pOi nt with lamellulae 
of difTerent length. Stipe absent Context whitish, very thin (< 0.5 mm wide). then the 
pileus is somewhat submcmbranous. Odor none. Taste not distincti ve. 

Basidiospor~ 5 .5-7.5 (-8)x (4.5-) 5-6.5 (-7} jJnl . NM =5.9-6.4 X 5.2-6.1 fl lll , Q= 1.06-
1.14. subglobosc. slightly at tenuated towards the hi lar appendix. then with a weak 
suprahilar depression. at limes somewhat broadly subdl ipsoid, spinose to finel y \'(:nu­
cosc seen un<kr light mic~pe. b.1culate when observed under SEM. with more or 
less homogeneous. short. conical-truncate protuberances: thick·waHed (up to 0.5 ?m 
wide). yellowish to paJe yellowish-brown, ornamentation darker, brownish-otange in 
mass. Basidia 25-35 x 7-8 (-9) Jtm. tctrasporic. clavate to cla\•are.vcntricosc, hyaline, 
clamped. Plcurocystid.ia none. Chei.locystidia (20-) 22-60 x (3-) 4-9 (- I 0) Jlffi, more or 
less narrowly utriform. with a subcopitate or capitate apex 7-12 (-14) fl i11 wide. often 
davate-capiuue or subcylindric-capitate, abundant, projecting beyond lhe hymenium 
level , fanning a moder.J.tely dense layer along lamella edge, hyaline, thln·wall ed, 
clamped. PilcipeUis a cutis of more or less interwoven, thin-waJied. cylindric. colorl~s 

hyph3e 4-9 .urn wide, terminal hyphae SC~ltCred . prostrate to scmiercet, rarely erect, 
they are more fn::quent towards the rear portion where the hyphae art: modaately mon:: 
loosely arranged. then fonni ng an irregulat trolllsi tion between a cutis und a uichodenn. 
in rhis 7.one the tenninaJ hyphae are somewhat men: erect and intricate depending ap­
parently on the abundance of supc:rticial tomcnrum. temUnal elements cylindric to da\·­
ate or sublagenifonn, S<Jme tnpering towards the ti p. straight to moderately flexuous. 
hyaJine, at times with minute yellowish incrustlrions (but not formi ng a pigmented 
layer), thin-wal led. ungelatini7.ed. Pikus lnma with hyaline, more or l e..~s compactly 
intenvm·en, cylindric to \'Cntrieose, thin-walled hyphae up to 12 (-14) Jtm wide, in 
mounted sections sometimes the loosely arranged upper portion of the pileus contrast­
ing with the more compact dispooition of the pileus trnma hyphae. Hymcnophoral 
trama subregular to irregular. hyphae similar to the context: subhymcnium poorly dif­
ferentiated. with shon-subglobosc hyphae. Clamp Connections present in all tissues. 

HabitaL Densely gregarious to gregarious, rarely scattered. sometimes with a more or 
less imbricate aspect. on dt:QI.ying trunks or stumps. in mcsophytic forest. 

SPECIMENS EXAMINED. MEXICO.- OAXACA: Sitna Mazateca, nur Hua.u tla dt 
Jimentz,Ranchodcl CLl~. 1-VO -t969. Singer .W8?84 (f) .- Ve RACRUZ: Parque Ecol6gico 
Fco. J. O~~ovijt'ro. 22-V-1990. Montoya 1746; 26-VI-1992, Bandak12081: 12-V-2001, Jhmdalo 
JJOO. JJ04 (all at XA L). 

ADDmONAL SPECI MENS EXAMINED. USA.- OHIO: Cuyabug:a Co .. Oc:\'thmd. 4· 
Vl-1944. leg. Walters 5, Smith 6626J (MICII, as C. lotijofillr). - l'Er<o"'J'ro'ESSE£: Kno:t\•ilk. 
8:aring Woods, 6-VJI -1939, Ht:rfer J.n. (TENN 12270. as C. lotifolius). 

Remarks. The distincti ve small basidiomes with \'erv broad lamellae is what macro­
scopically characterize.'< C. latifolius and its \' a;ict i e~. The basidiosporcs and 
cheilocystidia can also be useful to sepa.rate them from C. appkmttt"s (Pc~) Kun1m. 
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and relatives. Such microscopic char.lctcrs show constant difference.~ between the col­
lec:tioos e:o:amined but m.tuirecareful observation. In the samplesnf the group C. latifolitu 
examined most basidiosporc:s show a different form. charncleri;-.ed by being rounded 
but attenuated towards the hilar appendix. lhus appearing less globose than those of C. 
applunarus. The basid iospores in lhe collcdions of both varit:ties (lalijolius and 
prat:latifolius) seen as a population are somewhat smot.llcr (slender) in comparison with 
those of C. appla11afltS. but based solely on this charactcr (basidiosporc s ize}, one si ngle 
oollcc:tion of that group could hardly be stparated from the small-spored specimens of 
C. applanatus. In memberS of this latter species the basidiospores are sphcricaJ, but in 
lCnnsof mean values of Q(length/width rotio) thediffc:rencesarc minimal: 1.00· 1. 12 
(Senn-lrl et 1995) or 1.00-1.10 (Nordstcin 1990: Bandala 2000) in C. applwla/US versus 
1.06- 1. 14 in the ·group' C. latijolius. In the collections belonging to C. applanatus \ ' ar. 

applWUJtuS s. str. Senn-lrlet (1995). the chei.locystidia are more rarely ulri fonn. but 
consistently clnv:uc to narrowly-clavate or somt:what C)1 indric. The lamellae edges of 
spet.i mcnsof Crepitlottulatifoliu.s var. latifolitu. howe\· cr. could alsu hl!aTclavate fonus 
mixed with utrifonn chcilocystidia. See bdow Crepitlotus lmifolius \'ar. prru!latijolius 
for differences compa~d with C. applanatus VaT. st~bglobigcr Singers. str. Senn-lrlet 
(1995). 

About 24American taxa ofCrepidoua, including C. latijolius (and its var.;.} constitute 
the core of species related to C. applanams within sccL Sphavula Hesler & A. H. Sm. 
(o r subsccc. Porpophorini Si nger) (Hesler 3rld Sn1ith 1965: Singer 1973, 1986). [n most 
c;tscs mino.- macroscopic differences, which ind\.-ed show a certain overiapping, have 
been considered as supponing their taxono mic segregntion. Wi th regard to the 
hymenophore. however, there is a distineti\'e morphologic pattern which makes the 
group of specimens ~preM:nting C./atijolius different macroscopically (figs. 6a. d & g; 
7a). According to descriptions in the literature (Singer 1947. 1973; Hesler and Smith 
1965) specimens of the core of species o f sect. SphaertJa exhibit a rather continuou.<; 
variation in the dimensions ()(the basidiome (including the relation pileu.or;-lamellae 
together), which often complicates the wonomic treatment of the samples based solely 
on thei r macroscopic appearance. Comparing such information with that recorded dur· 
ing our srudy of fresh materials. and that obtained after an examination of several t)'pc 
or authentic collections of members of this group related to Mexican laX3 (Bandala 
2000), the daw re,•ealed that in lhe species that embrace relatively small specimens 
(e.g. Crepidom.s applaMms. C. awlkmeu.s Hesler & A.H. Sm .. C. cot!ChantS Hesler & 
A. H. Sm., C.ctmeifonnis PaL. C.subapplwtaru.s Hcslcr&A.H. Sm .. C. mmcamsPetch, 
among others), even the lamellae could be moder4le1y broad. However. the hym\.-nophore 
is comparo.tivdy proportional with regard to the pileus l eng~h and context width. the 
basidiomes being thus almost enti rely proportional in overall appearance. Outside the 
core of species around C. applanarus a simil ar pattern of hymenophore could be found 
among the basidiomes of species producing small basidiomes. e.g. C. ce.satii (Rab.) 
Sacc. . C. epibryus(Fr.: Ft.) Que!.. C. pa/mamm or C. l"ari'abilis (Pcrs.: Fr.) P. Kumm. 
The relation between lamellae and both pileu!l 1ength and context width should be more 
accumtcl ~· analyl'.cd when comparing the samples macroscopical ly. b«:-o~use this could 
avoid misidentifi cations. 
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fig. 7. Crt!pidotus larifoliltS va.r. larifolius. a: basidiomes (Bnndala 3300): b: pileipcllis; 
c: basidiospores: d: ehcilocyst.idia (Montoya 174()): e: cheilocy.stidia: f: basidiospores 
(Uoyd49964)(scale bar= 10 pm, excepcn= 5 mm: b= 15 1Jm). 
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In thili regard we arc not completely convinced by the proposal of lectntypification of 
Crepidoms liJtifoliu.s {var. latijolius) with the col lection U oyd 49964 (U.S.A. Ohio: 
ncar Cincinnati, dnk.-d 1902, BPI). bt the diagnosis J>~..·t:k ( 1899) described C. latifolius 
wilh • ... pileus ' 'cry thin. suhmembranOLL<;, ... 3-6 mm broad, ... white. lamellae \'Cry 
broad. suborbiculnr. 5-6 times as wide as the lhickness of the flesh ... extending beyond 
the margin of the pileus ... ' . These features are in fact found in the different t:ullections 
from the U.S.A. and Mexico included above. In the protologuc Peck {1899) indicated 
• ... Ohio. U oyd ... ' rcfening to lhe type, bQy..·ever. we did not lind it at Ch. Peck's Her· 
lxuium (NYS). it wa!'l nolappruentJy consen·ed. This was already pointed out by Singer 
( 1947) who suggested considering Peck's Ia"< on invalid Hesler and Smith ( 1965) fowtd 
at BPI the cited collection U oyd 49964, and selected it as the lectotype of C. /utifolius 
(var. laJifoliu.{} a selection later accepted by Singer ( 1973) too. We have examined the 
mentioned malerial of Lloyd. which is composed of 5e\'eral elements but nOl in opti­
mum conditions. This S.'lmple does n()( have notes of the ma<.roscopic features when 
fresh . and it.<; present state of preservation limits the complete macroscopic intcrpn:la­
tion of the species as described by Peele. AJthough most basidiomes are broken. in over­
all appcar.mce the eh:mt:nts re.'it:mblc small forms of mcmbernof sect. Spii(IUulo around 
Crepidotus appkmarus. Furthermore. the gill edge when available could hardly be re­
vi\•ed. hence o ur microscopic t: \•aluation of it was based on a very reduced number of 
chcilocystidia (fig. 7c-f). In a note accompanying the sample t..R Hesler underlined a 
similar fact. Most relevant microscopic observations that we made on Uoyd 49964 are 
the followi ng: 

Basid.iospores5.5-6.5 x (4.5-)5-6 {-6.5) pm, RM= 5.9x 5.4 p.m. Q= 1. 10, subglubose. 
commonlyconSlricted towards apiculus.. minutely warted to punctale. distinctly boculate 
under SEM (plate I g). yellowish to pale yellowish. Basidia tettasporic. clavate , hya­
line, clamped. Pieurocystidia absent. Cbeilocystidia 3542 x 5-7 Jlm, with apex 7-10 
{-13) I'm. clavate to subcylindric, hyaline. r.::uc. almost inconspicuous (due to the diffi­
culties in reviving the edge of lamcUae). clampc..-d. Pilcipc:Uis a c utis of prostrnte. inter­
woven hyphae 3-7 Jtm wide, hyaline to pale yellowish (not pigmented). with sorne erect 
or moderately erect, undifferentiated tcnninal elements. the n such area.<; more or less in 
trnnsition betwee n a l:utis and a tricboderm. pc.llis poorty differentiated from the con­
teX t hyphae. which are more cnrnpactly arranged. hyaline to pale )'ellowish, 5-15 Jim 

wide. thin walled. clamped. HymcnopboraJ lrama regular to irregular. hyphae 5- I 0 
Jlm wide, hyaline. clamped. These dat:t are similar to those incl uded by Hesler in his 
note: · ... basidiospores 4.5-6 x 4.5·6 Jtm. globose to subovoid. punctate, brown; 
cheilocyslidia 32-43 x 7-8 pm, clavate-subcapitate, few: cuticle a cutis. with more or 
less erect. slender. colorless hyphae which arc scau.en:d or numerous at times approach­
ing a lrichodennium: clamp connections pcesent on the cpicuticular hyphae ... •. This 
Iauer infnrmatinn. hnwever, differs from thai described by Hesler and Smith ( 1965 p. 
54). which suggests that they provided a compooito:: description based o n lJoyd's mate· 
rial as well as on the macro- and micromorphologic information from the addi tional 
t • .-ollcctions (above included) that they interpreted us CrepidoltU /(llifo/itu. Although 
Singer (1973) compared Uoyd 49964 with his samples. data in his description clearly 
indicate that it was based solely on the two oo\lt"ctions thaL he considered from Mexico 
and Bolivia 
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The collections exnmined from the: U.S.A and that of Siogcr from Mexico (Oaxaca) 
~hare wilh our collections from Veracr\1.1. the ume morphologic pattem (figs. 6-7). The 
formercomspood to the materials studiOO by Hesler und Smith ( 1965) and Singer(l973), 
respectively, all trcakd as Crl!pidotu.s latifolills (var. latifo/ius). These specimens are 
well preserved and differ from IJqyd 49964 by their distinctive small-si7.cd. more or 
less densely greg-arious basiiliomes. with lhin flesh and very brood lamellae. even in 
their dry condition (a" depicted in fig. 6a & d). The microscopic description provided 
above i~ brascd on the collections mentioned, including the Mexican material. These 
present a similar \•ariation in the basidiospore chamctcrist.ics (size. shape, omament.a· 
tion) and exhibit similarcht:ilocystidia, though new Mexican collections wen: the~ 
that allowed us to carry out a more complete study oftht:S<: Iauer structures {fi gs. 6-7). 
Since the group of species around Crepidomsupp/MIJmsmay possess moderately small 
basidi.omes. being macroscopical!)' similar superficially. and microscopically exhibi t· 
ing similar ranges of si~e and shape of both cheilocystidia and basidiospores. we should 
be cautious about considering the col lection /.loyd 49964 a:; a lcl"tOl}'pt: for C. latifolius 
(\•ar. latifolius). This lartcr collection perhaps represent.<~ a smaJI form of C. applanatus. 
With the available information we do not han~ enough e\•idence to interpret the ele· 
rncnts uf this collection as member.; of C. latifolius. We agree with Hesler, Smith and 
Singer that the samples (included alxl\'e) from Oe,·eland. Knoxvil le (USA) and Oaxaca 
(Mexico) that they studied suppur1 lhe concept of C. kttifolius as circumscribed by 
Peck. which embraces the \'ariation of our coll ections from Veracruz. However. to fu l· 
fill the nomcnehaturnl rules. in our opi nion. it would be desirable to review Peck's (or 
Uoyd 's) herbarium in order to look for the existence: of another specimen (still uniden· 
tified ) or even a topotypical specimen before adopting that lectotype. 

4b. Crepidotus Wtifo/Uls var. praellltifolius Figlln! Sa~. Pbllc lh 
Cupidorus latijolius YU. prattkltifolius (Murrill) Sin au. Bd h. Nova Hc::dwigia 44: 359. 1973. 
Basion)'nl: C. proelotijolius Murrill. Bull. Torr. Bot. Qub 67: 230. 1940. 

Pileus 1-3 mm wid~::. more or less semicircular. at times somewhat flabeUifonn. some 
at first moderately ungulate. convex to plane. lateraJ iy or almost dorsally attached. 
hygrophanous. whitish or rome what white-grayish. some white·ydlowish, p;~le brown­
ish with age, tomentose-fibrillosc: to glabrescent. more fibrillose towards the rear por· 
Lion by the abundance of basal mycdium: margin smooth or slightly striate: surface 
often showing ce:rtain process of deterioration, being somewhat irregular and then rt· 
ducing the pileus area, eKposi ng part of the lamellae. In the holotypc the lamellae an: 
proctically held by a very small fragment of pileus. Lamellae adnate to narrowly ad· 
nate, broad to very brood 2~5 (·6) mm wide. Vt.."Tllricose, often projecting beyond the 
margin of the pileus. whitish. whirish·ycllow to brown-yellowish or brownish, edges 
whitish, modcr.ttely fimbriate. sulxlist.am to distant. converging to a lateroi point. with 
lamellulaeof different length. StipeabsenL Conle:d whitish, very thin (<0.5 mm wide), 
!Mn the pileus is somewhat submembranous. Odor none. 'fllllte not distinctive. 

Baskliospores 5.5-6.5 x S-6 (-6.5) Jim. RJW = 6.1 ·6.2 ;c S.S-5.8 Jim, Q = 1.07-1.14. 
subglobose. slightly auenWlted towards the hilar appendix. then \\ith a weak suprahilar 
depression. at times somewhat broodly subellipsoid, spi nose to finely verr~JCQS~t: seen 
under light microscope. bar.::ulate when obserYed under SEM. with more or less 
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homogeneou~. short. conical-truncate protuberances: thick-walled (up to 0.5 Jim wide). 
yellowish to pale yellowish-brown. omamenuuion darker. brownish-orange in mass. 
Basidia 15-25 x 6-8 Jlfll , tdrasporic. cia\' :tic to cylim.lric-da\'alc, hyaline, clamped. 
Pleurocystidia none. C heilocystidia 23 -65 (-70) :c (3.5-) 5-9 (- 10) Jl!n, narrowl y 
lageniform. tapering upwards (not aculc), apex 2.5-6 {-7) Jim wide, at times subcylindric 
cw somewhat narrowly subutriform and with a moderntdy rounded tip, straight or slightly 
Oc:cuous. projecting beyond the hymenium level, more or less abundant but somewhat 
scanered along the lamella edge. hyaline. thin-walled. clamped. Pileipcllls a (.'U iis of 
moce or less interwoven, thin-walled, cylindric, colorless hyphae 3-7 (-9) Jlffi wide. 
terminal hyphae scattered, prosuatc to scmicrecL towards the rear portion the hyphae 
a.n: more loosely arr.utged then fom1ing an irregular transition between a cutis and a 
trichodcnn, in this zone the hyphae are somewhat more erect and intricate depending 
apparently on the abundance of superlicial tomentum, tenninal elements cylindric to 
clavate, hyaline, thin-walled, ungelatinized. PiJeos tTama thin. with hyaline, more or 
less oompactly interwoven, cylindric to ventricose.lhin-wallcd hyphae 3-15JHO wide, 
in mounted sections sometimes the loosely arranged upper portion of the pileus oon­
t~U wilh the more O()mpact disposition of the contc:o:t hyphae. Hymenophorat trama 
subn:gular to subirregular. hyphae 4-10 Jlffi wide, similar to contexl; subhymcnium 
poorly differentiated, with short-subglobose hyphae. Clamp Connections present in 
aU tissues. 

Habitat. Gregarious, sometimes with a more or less imbricate! aspect. on a decaying 
trunk, in me.<;Ophytic foresL 

SPECIMENS EXAMINED. MEXICO.- Vt:JtACRUZ: km 2.5 old road X<llapa-Coatcpcc. 
nut Institu te de &::ologf:a, 24-V-1995, Bondala 2736 (XAL). 

ADDmONAL SPECIMENS EXAMINED. U.S.A.- FLORIDA: Gains~il r e . 8-IX-1938. 
Rhoads s.n. (Holotype, Fl.AS: ISOI)·pe MlCH). Cnpidonu applan41'11s var. sllbKiobigtr. 
SPAIN. - MADRID: Rasca!tfa, 19.XI.J975, Rolldn s.n. (AH 473).- SEGOVIA: Boca d...-1 
Amo. 13.XI.l 978.1ea. Soc. Mk. CoJitlloua (A H 5171). 

Remarks. Minor differences in the size of both pileus and lamellae ha\'e been the basis 
for the t:u:cmomic separ.1tion between C. prat!laJifolius and C. lahfoliu.s (Hesler and 
Smith 1965: Munill 1940; Pihh 1950: Singer 1947. 1949). We found among the samples 
of this group examin«< that the macroscopic varinlion overlaps, as does lhat e,>;:hibitcd 
by the basidiosporcs (size, shape. ornamentution). Except for the nan-owly-lageniform 
cheilocystidia (fi g. 8b & e), our examinmion of the samples did not rc\•cal any other 
morphOChar.Jelcr that could alTer reliable taxonomic differences to segregate Munilrs 
won. We shan: Singer's ( 1973) opinion and consider that on the basis of lhis single 
distincti,·e character C. prae/atifoliti.S should be recogni7.cd as a variety of C. latijolitu. 
TI1e reduction of tJu: pileus surface,lhatleaves a gre:u part of the Jamdluc exposro as 
shown by lhe holotype. is occasionally found among the clements of var. larifolius. This 
chamcteri stic is apparently indituti\'C Of differences between co(Jcctions of both varitt• 
ies. Howc\'er, bd'ore considering it to bee d taxonomic vnlue. an evaluation during the 
dcvclopcmcnt of the basidiomcs is still required. 

Comparatively speaking, microscopically the var. lanjolitu is superficially similar [0 C. 
applwtalli.S var. applan01u.s (sec alxwc), as C.latifuliu.s \ '3r. praekuifolius is with regard 
to C. appkmantsvar. subg/obiger s. S"- Scnn-lric1 (1995). In this laner case. the combi· 
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fig. 8 . a-e: Crepidoms larijolius var. pr~larifolii~S, :t: basidiospores: b: chcilocystidia 
(Rhoods s.n.) : c: ba.sidiospores: d: pikipcllis: c: chcilocystidia (Bandala 2736). f-g: 
C~Ypidotus applonaru.svar. Slfbg/Qbigcr. f : bw>idiospores; g: cheilocystidia (AH 5171) 
(scale bar= I01tm. cxccpld = 15 Jlm). 
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nation of gregarious. small. very brood-lamcllatc basidiomcs also distinguish the var. 
praelatijoliJIS from vnr. subglobiger. At microscopic level. apart from the basidiospore 
characteristics discussed abo\·e (see C. lmifoliu.s \ 'at. lmifolius). specimens of both vari~ 

cries can be distinguished by the chcilocystidia. These varieties show a similar pattern 
of cheilocystidia shape (lagc:nifonn), but when compared these structures arc dearly 
different in size and overall appearance. Oescripti\·e data provided by ~en-lrlet ( 1995) 
about the cheilocystidia of C. opp/(JJUAIJLS var. subglobiger I' ... (20-) 30-75 (-90} x 5- I 0 
14m. cylindrical, ni1JTOwly lagenifonn or narrowly utrifonn . mixed wilh some flexuous. 
angled o r forked ones, rartl)' some subcCjpitate .. .'l are useful when comparing it with 
var. applanams. and suggcsl differences wilh var. praela!ifolius. Our examination of 
two of the collections of C. appkmahu \'at. subglobiger tn:ated by that author (A.H 473; 
AH 5171), ren:aledchcilocystidia (28-)32-75 (-80) :\6-11 H2)Jlffi. with apex (4·) 5-
9 (-10) IJm wide (fig. Sf-g). This indicates lhcrcfore. that the var. prtu!lmifolius can be 
recognized by ilS smaller and slcndercheilocystidia. showing a more narrowly lagenirorm 
pauem lhan d1ose of \·ar. subglobiger. 

S. Crepid(Jius palmDrum Singer Figures 9·10c-d. PLate Ii-I 
Crepidcuupalmorum Singer. in Singer & Digilio. Lilloa 25: 406. 1951. 
Syoonym: C. luridus SinJtr VftJ. luridus, Beth. Now1 1/t dw!gio 44: 479, 1973: C. l~tridus var. 
minor Singer, &1h. No,·o Hedwigia 44: 479, 1973: C. luridus var. oarOC"a<C' Singer, &ih. Nfll'(l 
1-ftlffl·igio 44:479, 1973: C. lolifolill!i VIII. ,·utucrucis Singer.&ih. N01'0 Htdwigiu 44: 360, 1973. 

For descripti ve det.ails see Bandala und Montoya (2000b). Specimens studied ha\·c ba­
sidiosport:S (4.8-) 5.6-Sx 4.8.0.5 {-7) 11m, RM = 5.8-6.9 x 5.1-5.8 IJ.lll. Q= 1.13-1.19. 
broadly ellipsoid, \'Crrucuse with moderately f.."Oar.ie verrucae. Cheilocystidia 20-50 x 
4-8 pm. cla\"ate to narrowly clavate or somewhat nanowly ulrifonn , with a rounded. 
capitate or subulpitatc apex (6-) 7-1 3 (-14) /lm. abundant. hyaline, clamped Clamp 
Connections present in all tissues. 

Habitat. Subgrcgarious. on rotten branches, in mcsoph)1ic and tropical foreslS. 

SPECIMENS EXAMINED. MEX.ICO. PUEBLA: Chicortellllutla Co .. San Crist6bal 
Xochipchuala.3-IX-2002, Banda/a J70'1-A (XAL). VERACRU7.: 7 km S ofMontepio, Estaci6n 
Riu16zica de l..os Tuxd llS. 20-VI-1969, Singer M 8038 (F. as C. cuntifrmnis). 

Remar ks. Tbe combination o fmcxlcrn1.d y small. white basidiomcs, broadly cllipooid, 
vcm~cose baJ<idiO!ipores, clavate-capitate cheilucystidia, Wld clampW hyphae distin­
guish this species (Bandala and Montoya 2000b). T his same combination d f~ture.o; 

was found in the specimen Singer M 8038 (fig. 9d-f). f..'Onscquently we considered it as 
representing a member of C. palmarmn. Singer (1973) placed this c:ollcction Wldcr C. 
cuneijom1is PuL This Iauer species is recognized. however. because its basidiomes pro­
duce globose or spherical, punctate to spinose basidiospores (bacui:He seen under SEM) 
ao; observed in the type SfX.'Cimen (Guadaloupe: D1us 3/, Herb. Patouilliatd 405, H O 
and ns noted also by Hesler and Smith (1965) and Pegler (1983). Furthennore, the 
collection Singer M 8761 holotype of C. ltuijoli1u var. \'ertlt<.nu:is (discussed below) 
can be assigned to C.pafmarwn. The noticeable verrucose, subglobosc to broadly dlip­
soid basidiospores exhibit«! by lhis Iauer specimen clearly excluded it toxnnomically 
from the group of C. latifolius previously mentioned. 
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Hg. 9. Crepidottu palmanmL a: basjdiomes; b: basidiospores:<:: cheilocysaidia (Sandala 
37ff7~A): d: lxl.<;idiospores: e: cheilocystidia: f: ba.~diomcs (Singer 8038) (scale bar= 
10 /lm, c."tccpt a& f =5 mm). 
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In addition to previous records of C. palmarwn from Mon::los, Oaxaca ::md Vcrnc:ruz 
{Singer 1973: Bandala and Montoya 2000b). the present report of the species from N 
Puebla as well us lhat of Kri sai-Grcilhuber et a/. (2002) from Nayarit. show that C. 
palmarum is di~tri butcd throughout the countty from coast to coost. almost following 
the line of the neo\'olcanic axis and towards the south of Mexico. 

B. TYPE STUDIES 

6. Crepidotus calolepioides figure lOa-b. Plate h: 
Cupidotuscalu~pioidts Murrill, Mycologia S: 30, 191 3. 

HOLOTYPE: JAMAICA.Cinchona, Dt-c. 25- Jan. 8, 1908-1909, on 11 small dt:W bro~ndl of 
a dccid001.1s shrub, M1trrill SS6 (NY). 

Uastdiosporcs 7.5- IO x 5.5-7 pm, RM = 8.9 x 6.31Jm. Q = 1.43. ellipsoid, somewhat 
amygdalifonn in si<k \'iew, some weakJy tapering towards the apex, smooth. thick­
W3Ilt:d (up to 0.5 /Jffi thick), dark to light brown-yellowish. B:astdia tetras pori c. clavate, 
hyaline. clamp less. Plcorocystidia none. CbeilocySiid.la noc ol:$:n ·ed. Pildpdlis a culis 
Qf radiaJiyorienled. septate hyphae 5-IS ~m wide, !.he.~ are brown-or.rnge to brownish 
colorc..--d. wilh a coarse or fi ne. inter or intraparielal incrusting brown pig.mcnl. fa nning 
an interrupted luyer. \•ruiable in width, Wld which constitutes the scales o n pileus sur­
face, ~ tenninal hyphae undifferentiated, often in groups, somewhat erect and then 
with a trichodc:rmoid appearance. PUeus trama with a refringent. distinctive gelati­
nized layer underneath pilcipellis, composed by mnre o r less fila mentous to cylindric, 
somewhat loosely and radiall y orranged. thin-walled. oolorless hyphae 2-5 (-7) Jlll.l wide, 
down wards the hyphae are moder:nely compact, hyalin~ and tend to form a pu'l.zle-like 
structure. Hymenophoral trama with poorly differentiated. gelatini7.cd latcrostrata. 
(.lamp conncctioos absent. 

Remarks. The type consists of a fragmented basidiome and it is not possi ble to make a 
complete micro!K:op ic analysis o( lhe gi ll edge. AI !.hough in a waler color painting ac­
companying the materitll the pigmented fibri ls or scales on pileus surface were not 
dcpicled,lhr: II.O(es on the f~sh makrial describe !.he cap wilh ' ... minute fulvous coni ­
l-al setae ... '. Murri ll ( 1913) de.~bed C. calolcpioides with pileus surface decorated 
wilh minute. fulvous. conic cJe,·ationsnnd empha.~7.td that it resemble.-;· ... C. oololepis. 
but with minute conic d evations instead of tomentose-scai)' ... ' . Some authors listed C. 
calolepioide.t as a synonym of C. calolcpis (Hesler and Smith 1965: Nordstein 1990: 
Scnn-lrlet 1995). and the dislincth•e maao and microscopic morphocharactcr.; of its 
type specimen suggest indeed that it shows the: morphologic variation found in that 
species (sec above). Therefore. we support the= syno nymy bc=twec=n C. calolepiodes and 
C. calolepis. 

7. Crepidot11s latifolius var. veraecrucis Figure lOc-d. Plate l k-1 
Crtpidotus latijolills var. \'troecruds Siogc-r. Bdh. Nova Hcdwigia 44: 360. t97J. 

HOLOTYPE: MEXJCO.VERACRUZ: 3 km S m Mootepio, JO.VU-1969. Singt:r .W 8761 
(F). 

BasKUospores 6-7.5 (-8) x. 4.5-6.5 pm, RM = 6.8 x 5.6 pm. Q = 1.21. broad!)' e llipsoid 
to subglobosc. wilh a weak suprahilar dcpres.-;ion. somewhat drop-shaped in f ront.al 
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f-Ig. 10. a·b: Crepidotu.s calolepioides, a: pileipcllis: b: basidiospores (Murrill 556); c~ 

d: Crepidolt4S laJijolius var. l"eroecrucis. c: cheilo< .... ystiWa: d: lxlsidiospores (Si nger 8761): 
c-g: CrepidottlS mtJIIijorm~._ e: basidiospores; r: cheilocystidia: g: pi leipdlis (Singer 
8262) (scale bar= 10 }lm.exccpta&g = 15 Jim). 
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view. verrucose to finely verrucose, snmetimcs intcn:onne<:ted fanning coarse, short 
lines. pale yeUowish to yellowish with brownish orange ornamentation. moderately 
thick-wullcd (up to O.S Jim wide): the vem.tc-o~e seen under S~\11 are rounded or more or 
less oonical, the wall bearing also small ' 'crruculae. Hasidia 18-25 x 7-12 Jim. tct­
rasporic. some bisporic. clavate, hyaline. clamped. Chcilocystid.i.a! the gill edge hardly 
cnn be re'•ived with KOH. it is difficult to recover it. hence our observations were made 
on a limited number of these strucrures: 20-40 x (3-) 4-6 (-8) pm. clavate or narrowly­
cla'>"ate. with u more or less cupi!ate or rounded apex 8-12 rrun wide. some sulx:ylindical 
demeniS arc also pre.<em. hyali ne, thin-walled. clamped. PileipeUis: the present state of 
pn:servatioo of the sample limits the complete srudy of the pileipcllis. Clamp connec­
tions present. 

Remark."- This variety described by Singcr (1973) fmm McJ~:icowassaidtobe rnacJ"Oo 

soopiroll)' similar to the typical variety. but separated by' ... somewhat pigmenltd pileus, 
variable cheilocystidia and very \'ariable spores ... '. We found that the basidios~<: 
exhibited by the holotypc have a different morphologic pattern {bnxtdly ellipsoid. ver­
ruco~) thtll clearly indicates that this material brlongs lOa different taxon. Macro­
scopically the collection re.'\C.mbles specimens of C. palmarunL Based on the rna~ 
M:opic dat3 pTO\'idcd by Singer ( 1973). in combinati on with the basidiospores and 
cheilocystidin observt:d in the holotypc, we concluded that specimen Singer M 8761 
corresponds to an intennediate fonn of C. palnUinun (see abo\•e). 

8. Crepidolus moUijormis I' .gore l l)r.g. Plate lb 
Crt:pidmu.~ mo/liformi$ Sinaer. Beih. N0\"1 Hedwigia44: 441. 1973. 

HOLOTYPE. MEXICO. MORELOS: NWTepol.ll:in, I-VIJ-1969,:adtruncieonietm a.rboris 
dicotyledoneae probabilirer Quercu.s , Sin(:tr M826Z (F). 

Basktiospores 8-9.5 (· 10) .x 5.5-6.5 pm. RM = 8.7 x 5.9 pm. Q = 1.47. ellipsoid to 
somewhat amygdal ifonn in side \'iew. smooth. thick-walkd (up l00.5 f/ffi wide). brown­
yellowish to ochrnceous. BI&Sidia (18-) 20..27 (-30) x 8 -10 pm. tetrolSporie, cla\'atc, 
hyal ine. clamplcss. Pleurocy"Siidhl none. Cbdlocystidia 25·78 x 4-8 ( -9 ) pm, lageniform 
to narrowly lagcnifonn, with apex 4-7 p m wide, some rnoderately cylindric, hylli ine. 
clamplcss, abundant, immersed in a gelatinized matter. then fonning a more or less 
refringent layer on lamella edge, often arising below hymenium rmm more or less loo.sdy 
nrronged filnmentous. commonly bifurcate, hyaline h)'Jlhac2-5 (-8)pm wide. Pi1eiptllis 
a cutis or r.tdially oriented, SCptlh::, yellowish-brown to pale brown hyphae 5-15 (-20) 
JJm wide, not. or slightly gelatiniz~. forming lln intem.Jpted layer, variable in width and 
which consti tUies the scales or pileus surface. coarsely o r finel y incru :o>ted, with inter or 
inttaparietal incrusting brown pigment.. sometimes the incrusbtions fannin g lines in a 
more or less lrnnsvei"Sl.l amngement. h::m1inal hyphae undifferentiated. often in groups. 
somewhat erect and then with a lrichodcrmoid appearance. Pileus trama with the up­
per portion. below the pileipellis, as a wide refringent. gelati nized layer comj)(Md o f 
more o r less filame ntous to cyli ndric. somewhat loosely tu~d radially arranged. thin­
walled, colorless hyphae 2-7 (-9) fim wide, downwards the tissue is more comp3ctly 
ananged. with cylindric or short-bifurcate hyphae4- 15 (-20) pm wide. hyaline. tending 
to ronn a puzzle-like structure. Hyme.nophoul trama with poorly differentiated. gela­
tini7.ed laren>Str.ua. which are more diffcrent.iw.cd towards the lamella edge: mcdiMratum 
with cylindric and puuJc-like hyphae. Clamp connections absenL 
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Plate I. Crepidoms basidiospore.<; (SEM): a-c: Crepidotus calolepis (a: Singer 8029. 
holotype of C. calolcpb· var. hettTOC)'Stis: b: Singc:r 8262. holotype of C. molliformis: c: 
Murrill 556. holotype of C. calo/epioides): d-g: C. latifolitd var. latifo/ius (d: Smith 
66263: e-f: Singer 8384: g: U oyd 49964): h: C. larifo/ius var. pr(U/atijolius (Rhoads 
s.n.): i-1: C. palmarum(i-j : Singc:r8038:k-l: Singer 876l. holoty~ ofC. Iatifolius var. 
w:raecmcis) (r.calebar = I Jlffi , except a-c & e. h = 2pm). 
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Remarks. In spite of the fact that the type speci men nf C. molliformis clearly exhibit.-;: 
n:Jringcnt. gclatini:<'.ed layers in both pileus and hymcnophorol uama. Singer ( 1973) 
exclu<kd it fro m his 'stirps Mol/is' without making any comment on it Although this 
:~ uthor found C. mclll]ormis to ~· .. . macroscopically glabrous at maturity ... ' he em­
phasized its resemblance toC.fid\'OIOmentOSiU Peck wilh regard topileussurface. Pt:ck 's 
taxon is accepted as a synonym of C. caJolepis (Singer 1947, 1973: Hesler and Smith 
1965; Nordstein 1990: Scen-lrlct 1995) and the degree offibril losity recorded for the 
spttimen Si11ger M 8262 is interpreted here as purl of the individuaJ \'ariation. A UtXO· 

nomic segregation bdween C. molliformis and C. caJolepis would be weakly justilied 
ba9C<I 011 a tr.msitional ~tc of pi leal charadcristiC.'i. Microscopic fearures described 
:lbo\·e strongly relate Singer's specimen to the group of examined collections of C. 
calolepis (see above). Thus. macro. and microscopic characters are I."Onsistent enough 
to interpret the specimen Singu 8262 as con specifi c with thi s latter taxon. 

The same colle<:tion. Singer M 8262, was used by Singer ( l973 p. 445) under C. 
sublevisp<mu from Mordos. Mexico. This latter is treatOO as a synonym of C. a/bid us 
(Band:tla and Montoya 2000a). and nooc of Singer's collections of this species from 
Morel05 currently studied by us ag:n.•e with the dale: provided by him (1-VU-1969). Thut 
mention was probably due to a printing error. 
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Ahslratl - Ruuula bilbii is proposed and described as a ne:w species. Thi:o 
stx:c:ics i ~ closely rc:lated 10 R. bur/inghllmUu and R. ballouii from tbe 
50uthcastem United Stales and R. viscida and R. <x:hrolew::u from F..urope. 
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comparisons Mt' nade with n:latcd Wta. 
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Introduction 

Species in lhc genus Russula arc conspicuous and important mushroom elements 
in mosr forest ecosystems. Their ectomycorriti:t.a1 habit and importance as a source 
of food for insect<; and largeranimaJs has been well documented (Bills, Holtzman 
& Miller 1986, Villeneuve, Grandtncr & Fortin 1989. 1991 , Gardes & Bruns 
1996, Fogel 1975. Fogel & Trappe 1978). Despite the importance of these fungi. 
in-depth studies directed explicitly at the Russulaceac mycoflora of many parts 
of Nonh America arc notably lacking. This is espcxial ly true for the southeastern 
United States where no monographic works have heen published since the 
extensive studies of Russula from the southemAppaJachians by Bills ct aL (Rills 
& Miller 1984, Bills 1984, 1985, 1986, 1989). 
The purpose of this paper is to describe one particularly interesting species of 
Russula from the mountains of West Virginia. It is hoped that this paper will 
rejuvenate studies of the Russulaceae in this important biogeographic region, 
and that others will make si milar taxonomic contributions in the ncar future. 

Materials and Methods 

Methods of collection. terminology used. and classification were generally those 
of Miller. Aimc & Henkel (2002). Basidiospore size and shape were determined 
from opticaJ sections in side view with the apicul us clearly e\•idcnt and excluding 
the ornamentation. Color names and descriptions were taken from the Methuen 
Handbook of Colour (Komerup & Wanscher 1981 ); the designations 4A5 refer 
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to Page 4. row A, and color block 5. SJ'X)te print colors were comparcc.l wi th the 
"Code des Coulcures de Sporees chez les Russules" found in (Romagnesi 1967). 
Herbarium names arc abbreviated according to Holmgren, Holmgren & Barnett 
(1990). Dried specimens were exa mi ned with standanJ microchemical reagents 
useful in the genus. 

Taxonomic Description 

Russula billsii S.L. Mill. FIGURES 1-2, 3-10 

AJ~Clll R. 00/louii simili.s. ud illo piko jusco-rubro guvwlis. jl«culis rt pubt!S.ctntio 
DrmLniociJ dijfrrt. 1/olorypus hie dt sigtWus: IYtSI Virginia, n1cktr County. /)(>//y Sods 
Wildtrnns Arta. 241\Ugust 1984, col. Grrold Bills GB840 (I~MS). 

E1]111Dlogy: Latiniud (billsiiJ, in honor cf Or. <kr.dd F. Bills who made a sisnificant 
contribution to our k.nowledg<- of !he Russula nora of the southern App3lacllians. 

Pileus 2.2-6.5 (9) em broad, hemi spheric young, then broadly convex to plan~ 
depressed; margin incurved young then plane. finally uplifted, not striate to 
obscurely striate young. in age obscurely sulcate-striate; cuticl e separable J/3 to 
3/4 to disc; surface dry to moist, tacky when moist, not viscid, dull, minutely 
velutinous to scurfy, with fine aercolate scales that fonn as gr.mular culicular 
fmgmcnts toward the margin during pileus expansion, disc smooth with canesccnt 
bloom to heavil y scurfy, bloom pale greyish yellow, sca1es and granules hright 
orange yellow, 4A5-5A6. wi th cuticle beneath scales dark vinaceous grey 9E5 at 
disc, shoulders bright red or dark red 9A6--8. 9B6-79C7-8 to reddish brown 
905-7, greyish red 9C4-6 toward margin fadi ng to light red 984-5 at margin of 
older specimens often with small pale yellow necks or streaks; trama fi rm to 
turgid, up to 4 mm thi ck at midrad ius. white with pinki sh zone immediately 
beneath the cuticle. unchangi ng when cut; odor mild; taste acrid . 

Lamellae adnate to slightl y notched, close to crowded. forked commonly ncar 
sti pc and occasionally elsewhere. frequently anastomosing especially in age. 
lamcllulac present at various ranks, often associated with anastomosis, brittle, up 
to 5 mm broad at midradius, subacute in fron t, pale yellowish whi te young then 
as dark as Romagm:si HB-C; edges even. 

Stipe 3.5--6cm tall, 1-1.6 em wide at midpoint. equal or enlarged somewhat at 
apex or base or constricted midway; surface dry, dull, covered with fine pruinac 
or acrcolate scales, scales H£gregated below into distinct bands as a result or 
outer cuticle fragmentation duringstipt:: expan'iiOn, with rWnt longitudinal rugulose 
pattern beneath the scales; wh.ite to cream whi te at first , then pale yellow brown, 
ochrJceous- butr near4-5B5, pale cream or with faint pinkish tinljust below the 
lamellae, scurfy material white at firsl discoloring ochraceous...buff where handled; 
trama stuffed when young, core spongy in age, white, unchanging or discoloring 
pale brownish-burr when injured. 
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J-1~. 1- 2. Hus)·ufobillsii(GIJlJ4{}), ~ O.S.l. Hun ulubilfl·ii(GBIU{})," 1.0. The arrow at~s" cknoltS 
the scales formed by t ll'ctcbio& of the stipe culiclc durin& expansion of the stipe (phoro by Gerald 
Bills). 

Chemical reactions: (sli pe trama): formalin-fai ntly pink, SV-pale pinkish "io­
lct. FeS04• pale pink, phenol-gray maroon, aniline (lamellae)-yellow, 10 yellow­
ish orange, final ly orange with surrounding gray zone after 1 h. 
Basidiospores pale yellowish white (Romagncsi llB-C) in mass. 8-9.6 ,; 6.4-8 
pm, obovate to broadly obovatc; ornamentation amyloid, 0.2- 1 pm high, con­
sisting of prominent, cylindrica.l to conical verrucae, short ridges and fine par­
ticles, \'errucaeoften aggregated into sho rt catenulate ridges, ' 'errucae and ridges 
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interconnected by low connectives, forming a partial to nearly complcle reticu~ 
I urn; suprabilar area often depressed, ornamented with an aggregation of fine 
amyloid particles or low diffuse patches, sometimes bordered by a line of fine 
particles, o r with fine radiating lines; hilar appendix non-amyloid, conspicuous. 
Basidia 40-52 x. 8.8-11 .2 pm, clavate to broadly clavate. hyaline to pale yell ow 
in KOH. 4 ste ri gmate. Hymenial cystidia as plcuromacrocystidia and 
cheilomacrocystidia. 72-1 tO x 9.6-IL.2 #m. cyl indricaJ. narrowly clavate, lan­
ceolate or subventrioose, usually with an acute or mucronate apex, occasionally 
with an amorphous exudation at the apex. grayish brown in SV. hyaline to pale 
yellow in KOH with CT)'Sta!line contents. arising from trama,. projecting up to 20 
Jl ffi beyond the basidia, very abundant ; marginal ceUs abundant, small . 
basidiomorphous to often irregularly constricted or swoll en or more or less si nu· 
ous. Subhymcnium pseudoparenchymatous, 3-4 cel ls thick , cells 5-\0 }lm in 
diam. Lamellar trama composed of sphaerocytes, connective hyphae and 
laticiferuus hyphae and cnterocystidi a; sphaerocytes 15-30 Jlffi in diam, conncc· 
ti\'e hyphae cylindricaJ 4-5 Jlffi in diam, laticifcrs with pale yellow refractive 
contents in KOH. 5-6 14m in diam. occasional ly terminating in emerocystidia 
wilh rounded te nninus and finel y granular contents. 

Pilcipcllis two-layered. not gelati nous; epicutis a trichodenn consisting of erect, 
tangled hyphae and scauercd dcrmatocystidia frequently aggregated into fas. 
cicles o r with free ends embedded o r agglutinated into a crust.Jike layer by a 
yellow to reddish brown incrusting material: cpicuticular hyphae septate. branched, 
3-5.5 Jlm in diam. wi th blunt, undifferentiated ends, hyal ine, yellow to reddish 
brown in KOH or with reddish brown incrustatio ns: incrusting material insoluble 
in KOH. and ethanol , dart blue orthochromatic in Cresyl Blue and losing color 
rapidly but remain in g heavily incrusted in Basic Fuschin and d ilute HCI ; 
dcnnatocystidia cylindrical to narrowly clavate, with rounded o r slightly attcnu· 
ated apices, ~2-scptate, 25- 105 x 3.5-8J4m, contents slightly refractive, hyaline 
to pale yellow in KOH, pale grayish brown in SV, originating from laticiferous 
system; subcutis composed of interwoven. branched and unbranched hyphae and 
intenni xed laticiferous hyphae; subcutic War hyphae septate, branched, 2-7.5 Jlm 
in diam, hyali ne in KOH: laticifcrous hyphae flexuous, 5-9.5 }lm in diam, with 
yellow refractive contents in KOH. grayish brown in SV. pjJeus trama composed 
of sphaerocytcs, conntx:tive h)'phaeand laticifcrous hyphae: laticifcrous hyphae 
abundant. 4-10 14m in diam. pale yellow refractive contents in KOH, grayish 
brown in SV. 

Stipe cuticle at the apex composed o r erect, sulx!rt.-ct or interwoven hyphae and 
gloeopleuruus elements si milar 10 the pileipcllis; hyphae septate. branched or 
unbranched. hyal ine or yellow to reddish brown in KOH. 3-9 Jlffi in diam, often 
incrusted , with hyphaJ ends often fused into a crust· like layer or filled with dark 
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Figs. 3-10. Microscopic: spore: and pc:Jiis features of Russula bilfsii (GO 840). Sale baB : 10 #'ffi-3. 
Pilei~lli s of er~XI. tangled hyphae and :sc;:attcred dc:nnatocy~tidia covered with C:OI:rustc:d often 
aulutiniud hyphae. 4. Pleuromacrocystidia and dtei lomacroeystidia. CrysWs io c:)'Sfidium atlefl lltC 

indic:ative ofsulfovanillin srainina. 5. Mlftinal cells. 6. Bemcrns ofsupr.apcllis. N()(c uoifonnly p.nu.lar 
contents of glocoph::IIIOU5 hyphae, aod incru$tcd hyphae from scurfy o r floccose layer of pileus. 7. 
Caulocysridia and gloeoplcurous clements of stipe apu. Tbe thr= elemcnu mounted io KOH o n the 
ri&ht ate glocoplcurous hyphae fille d with unifonnly llr&llUI:u material . 8. Caulocystidia and 
gloeoptcurous c:lcmco!ll of sc:ules at me sripe base. The twn clements :ulcfr are gloeoplcurous bypbae 
mounted in KOH and udi11cd with unifonnly g:ranul!ar matcti.al. The IWO hyphae at right mounted in 
KOH arc filled wilh uniformly dark yellow brown resinous rrnuerial. 9 . Basidioles and 4-stcrigma!c 
b:lsi..Jia. 10. BasiUiospon:s with dcpre.ssc:d supnbil.ar .area .lind tow Vt!Tllcac and t OMctth·u, rorming .a 
partial to ocady romplrlc rcliculum. 



yellow brown material similar to pileus cuticle; crust-like layer continuous on young 
sti pe, separating into scales as the sLipe expands: elements of the stipe base similar 
but narrower, hyphae 2-5 p.m in diam glooopleurous elements up to 5 p.m diam. 
Stipe trama consisting of an outer and inner cortex: outer cortex pseudoparenchy­
matous with abundant l at i cifc~; laticifcrs4.5-8.5 p.m in diam, with yellow refrac­
ti ve contents in KOH, grayish purple in SV; inner cortex composed of nests of 
sphaerocytes surrounded by connecti.,·e hyphae and laticifcrs. 
Clamp connections absent in all ti ssues. 
Habit, habitat, aod distribution - Gregarious on soil. in forests dominated by 
7ilia heterophylla L .• Betula lema L. , Tsuga canadensis ( L. ) Carr. Betula 
afleghaniensis Brinon. Rhododendron ma:cimwn L Known only from West Vir­
ginia; fruiting Augll'>t to September. 

MATERIAL EXAMINED-USA. W£ST Vtacl.'lu.: Tuc:krt Co. G. Bills 840, Rm 
CRJIK. Dou.v Sotl!i WnuOK.'"f-S.~ A ltl~'· 2 Augu! t 1984 (Bowrnr. RMS). 'l'bckt'r Co. 
G. BiUs 839. Ooux Soos Wtl.l)a'..,OSS AREA. 2 Autu.st 1984 (RMS}. R8Ddolpb Co. C. 
Qvn:bo s.nd N. S. Weber. 2 AUfUSI t985 (RMS). Barbour Co. Donna Mitdtc:ll WV97-
9. I...o.t,."RAI. MT., 6 Sc:prembc:r t997 (RMS). 

Discussion 

The fine scales. granules and abundant yellow-orange fl<X:culcs and pubescence 
on the pileus, the ornamented stipe with basal aereolate scales and basidiospores 
wi th ' 'errucae and ridges interconnected by low connectives and fonning a partial 
to nearly complete reticulum indicatt:S a close relationship with R. ballouii Pt:ck 
also found in the southeastern United States (Bills & Miller 1984). These charac­
ters also suggest a relationship with R. viscida Kudrna from Europe, which has a 
granulosc pileus cspc,:ially at the disk. but lacks the yellow orange floccules, al­
though a yellow base may be present on the stipe (Kibby 2000. Galli 1966). IGbby 
(2000) stated that the onl y species that R. viscida could be confused with in Great 
Britain is R. atropurpurea (Kromb.) Britzelm. except that R. atropurpurea lacks 
the yellowish~brown crustose base. 

Bi ll s & Miller ( 1984) followt.'ll Singer ( 1975) in placing R. ballouii in subsection 
Fistulosinac R.Heim because of the strikingly ornamented sti pc and the scales and 
granulose nature of the pileus. They also indicated a close affinity between R. 
ballouii and R. burlinghamiae Singer (=R. insignis Burl., non Que!.) which has 
recently been recollected and identified from both Costa Rica and the southeastern 
United States (R. Halling. pers. comm.), and which al so has a strongly ornamented 
pileus and stipe. Russula bil/sii and R. burlinghamiae both possess theaereolate to 
granulosc pileus and stipc omamentation as well as the yellow pubescence on the 
pi leus and oflen the stipe. 

(n a molecular analysis of representatives of al l infro~generic groups from Europe. 
Millc:..-r & Buyck (2002) found support fora prel'iously undocumented relationship 
between R. ochroleuca (Pers.) Fr., R. atropurpurea, and R. viscida. These fungi 
were not related to members of the subsection Rstulosinae. Features of the pileus 
cuticle and basidiospore ornamentation in R. billsii. R. ballouii and R. burlitzghamiae 
from the southeastern and eastern United States show a great deal of similarity to 
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these European taxa Sequence data (not shown) for the gmup also indicates a 
close relationship between these European and North American wa This sug­
gests that Stipe and pileus ornamentation, while useful characters for identi fication 
of several species in this group, are not unifyi ng characters at the infrageneric 
level. 

The placement of R. billsii and related species in an infmgcncric classification 
scheme is somewhat difficult at the present time. Russula arropurpurea, R. 
ochroleuca and R. viscida ha\'c each been placed in separate subgcncr<~.., sections 
or subsections by previous experts on European Russula ta~onomy (Romagncsi 
1967, Singer 1986, Samari 1998). Peck (1913) did not explici tly placeR. ballouii 
in a specific infrageneric group at the time of his original description. Burlingham 
(1915) placed herR. insignis(=R. burlinghamiae Singer) and R. ballouii together 
in section Jnsigncs along with several other spxics because they possessed a yel­
lowish stipe ''adorned, at least below, with deeper yellow granules or squamulcs." 
She found no relationship with either R. atropurpurea, which she placed in section 
Atropurpurcac. or R. ochroleuca, which she placed in the section Ochrolcucac. 
Because not al l species related toR. billsii share the features of ornamented pi leus 
or sti pe or the yellow floccules or pubescence, and several additional related 
neotropical and temperate species arc in need of critical examination, it is perhaps 
best to hold off on the creation and formaJ validation of a new ~tion or subsec­
tion at this time. 
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on dead leaves of Buxus sempervlrens 
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Abstract-A new species St.l/tonie/la arnuudii (Coclomyeeccs) ;, recorded 
from D l:llonia, in nonhcastem Spain. oa dead le:wes of BuAus se~n·iretu. 

This is the first repon of the gcnllll Suuoniclla in Europe. S . ornoudii is 
cbaracrerized by large pycnidia and conidiogeoous ~;e ll s. and short secvndary 
arms nf the. cnnidia.. A key to Sun(mklla species is PfO''ided. 

Key words- t3.<tnnomy, s:sprorrophic fungi. himdiote conidia 

Introduction 

Since 1994 the fi rst author (PH) bas been studying the fungi that grow on 
Buxll!>' semperviren:r L. in Catalonia (Muntanola-Cvetkovif ct a l. 2001). We 
have found, on fallen leaves of this plant. a fungus whicb resembles that 
drawn by Arnaud (1954). It was identified as 8/enuoria buxi Fr. Arnaud gave 
no description of the fungus, but indicated that it was found on B1uus from 
MootpcUicr (france). Surton ( 1972) rectified the identification of B. buxi by 
Arnaud ( 1954) and concluded that i1 belonged to the genus Sutwrrie/la 
Ahmad. Sutton tried to inspect Arnaud's material, but it was not found in the 
Arnaud herbarium. In any case, Sutton (op. cit) commcnLed that. of the two 
species of Suttoniella described umil then. Arnaud's material came closer to 
S. eriobotryae (A hmad) Ahmad hccausc of the size of the conidia. However, 
in S. eriobotryae the arms of the conidia are tapered towards the apices, 
wht: reas in A rnaud 's drawings they arc cylindrical and obtuse at Lhe apices 
(Sutton, op. ciL). 
On the basis of Arnaud's drawing and our collections. we propose a new 
SJ:lCcics of Suttoniella. and a key lO species of Suttoniel/a. 

Materials and Methods 

Ei&hty-eight sites in Catalonia (Spain) have been prospected since Octobe r 
1994, in all seasons of the year. Dead leaves were inspected immediately for 
funga l structures, o r ai r-dried for furthe r study. Air-dried sa mpl es we re 
incubated in moist chambers fo r J -9 days before examination. The specimens 
were examined willl a bi nocular di ssectin8 mi croscope (Olympus SZHI O) 
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and a Le itz Diaplan microscope with DfC (differential interference contrast) 
optical systems. Hand-cut sections of the material were mounted in water or 
in lactophcnol-fuchsin. All measurements were made in water. The 95% 
confidence intervals were derived from 30 conidia and I 0 conidiogcnous 
cells measu red to dctenninc the range of variation in size of these ce lls, with 
the extremes given in parenthesis. Voucher specimens are kept at BCN-Myc. 
(Barcelona Herbarium). 

Taxonomy 

Suttoniella arnaudli Hoyo & G6mez-Bolea, sp. no\', (Fig. I and 2) 
£tym.: the species is named after Gabriel Arnaud ( 1882-1957), a French 
mycologist who was the first author to observe it. 

PyCIIidiO QJ1fplug~na. St)WJCIO, oWJ!u ~·e/ polygonoliJ (rrimlgularia, telrangularia, 
JHIIIangularia), corioc~a. Qnthracineo, lnltlollu:r subepidermu.lia, post~o e111mpenlla. 
usq~ ad JOOO Jim diam., fissura trann~rsale ~·tl trlrad/ata, tt traradiata, pemaradiata 
dehiscentia. Stra tum ba.mlt pycnid/1 41·51 p.m altum, hfallnum ~·el pol/ide briD!I~um 
c~/luli:r p:reudopartnchymalis efformatum t f :rlrato hypharrrm wrticalium suptrotum, 
cu}llS ctllulae ulumat conidiogenae. Tectum pycnidii ct!fufis parvis brunneis 
p.kllrlaparenchymatfs, parlt tibu:r cra.uis romposft11111. Ctllulae canldJogenoe hyafl110t, 
oblongu:r. polybiOJt~at. f1.]J .x 9-12.5 pm. Conidia blast/co, :rahtarfa, ramasa, duobus 
bmchiis primariis cellula hosolt junctis et quotuar braclriis srcUildarlu bmlllim 
brochfis primariis i11sltis, composltus. Cellulo basofi h)'Oii110. fl()n-septota. lucvio, 
furcato, 5.94S.J :c 1.8-1 Jllfl, Draclul primar1a ltyalina. non·scptata. laevia, C)'ilndriro, 
(15-)1 7-20 x 2.5-3.5 pm. Brachia secwwliuJa dO·trgemia. hyafina, non-stpwta. lan•iu. 
cy·/indrlco. ad extrtmitotem rotundata. 15-10 x 2.5·3.2 pm, pr1marils constriCtione 
OtiSJUSIO nua. 8 rach10 prti'Nir/0 CWII brachiis secundariiJ ad mwuritatem a cellula 
basafi sepurata. 

Holotype: Spain: Catalon ia: Barcelona: 2 Km rrom O lesa de Bonesvalls on 
the road to Va ll irana, a lt. 350m, U.T .M.: 31TDF0579, on leaf liner of B. 
sempervirens, 7 June 2003 , J. A. Ramirez and P. Hoyo, (BCN·Myc. HOYO· 
322). 

Pycnidia amphigenous, isolated, oval or polygonal (triangular, tetrangular, 
pentangu lar), coriaceous, glossy black, initially subepiderma l, later erumpcm, 
up to 3000 ~m in diameter, dehiscing by transverse fi ssure or a triradiate, 
tetraradiate or pcntaradiate fissure. Basal stratum or pycnidium 47· 52 ~m 
high, hya line to pale brown, pseudoparenchymatous ce lls sunnounted by a 
layer or vertical hyphae, with ulti mate cells conidiogenous. Roof of 
pycnidium composed of small, brown, thick-wa lled pseudoparenchymatous 
cell s. Com'diogenous cells hyaline, oblong, polyblastic with 1-5 apertures, 
17-23 x 9-12.5 Jlffi . Conidia blastic. so litary, branched, composed of two 
primary amts li nked to a common basal cell and four secondary arms, two 
per each primary arm. Basal cell hyaline, non-septate, smooth, fo rked, 5.9-
6.3 x 1.8-2 ~m. Pri mary arms hyaline, non-septate, smooth, cylindrical, ( 15·) 
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17-20 x 2.5-3 .5 Jlffi . Secondary arms divergent, hyaline, non-septate, smooth, 
cyl indrical, rounded at the distal end, 15-20 x 2.5-3.2 J.Lffi , connected by a 
narrow constriction to the primary arm. Primary arms along with their 
respective secondary arms getting detached from the basal cell at maturity. 

Fig. I. SuuomeJfa ornoudu (Holotypc OCN-Myc. HOY0-322). a.· Pycnidia on a B. 
~m~l"Viren:s lea[ b.· Dc~ail of a p)'cnidium. Scale Bars • I ,7 mm. 

Ecology and disrribmio": S. amaudil has been found at 8 localities in 
Catalonia (Spain) and from Montpellicr (France) (Arnaud 1954). ll grows on 
fa llen leaves of B. sempen•irens, at altitudes between 350- 800 m. We found 
S. arnaudii only where B. sempervirens grows in the mediterranean region of 
Catalonia. Szmoniella arnaudU occurs together with Microthyrium 
macrO!ipon mt (Sacc.) HOhnel and, more rarely, with 8/emwria buxi, 
Bo1ryosphaeria sp., Chaetopsina cf. fu/va Ram belli, Dolhiorella cando/lei 
(Bcrk. & Br.) Petrak, Gihberella buxi (Fuckel) Winter and its anamorph 
Fusarium lateritium (Necs) emend. Snyder et Hansen var. buxi Booth, 
Gyrothrix circinata (Berk . & Curt .) Hughes, Marasmius buxi Fr. in Quc! l., 
Pseudonecuia c:oronata (Juel) Lowen and its anamorph Sesquicillium buxi (J. 
C. Schmidt) W. Gams, and Pyrenochaeta ilicis M. Wi lson. We ll sporulated 
con idiomata were found from March to June. Material collected between 
December and February formed conidia after 1·9 days of incubation in a 
moist chamber. However, material collected between September and 
November, and submitted to the same treatment, did not form conidia. 

ADDITIONAL SP ECT~f£:00S EXAMINED - SPM S . CATALO:o\IA: Anoia, 
Castclloli, in the Bruc tunnel, 31TCG9-1 0S, alt. 600 m, S Ml)' 2003 , R. Quadrada, 
(BCN-Myc. lloyo-28&). Mtdion:ll , Obag,a de Rofes, 31TCf 8294, alt. 670 m, 30 
Nm·cmbtt 2002, P. Hoyo (BCN·M )'C. Hoyo-208). B:agts, Balsarcny. 3ITDG063S, alt. 
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400 m, 3 May 2003, P. llo}'O and J.A. Romlre: (BCN-Myc. Hoyo-287). B~rgatd~ . 
Honcdl\, Coben de Jluigcerc6s, J IT002 165, alt. 800 m, 19 October 2002, P. H~'O, 
(BCN-M)'t. Hoyo-192). Ibidem. P. HO)I(}, A. Longtin and £. Uop, 28 Fcbnlary 2003 
(BCN·M)-c. lloyo-259, 260, 262 and 266). Osona, Oris. 311"003459, alt. 575 m, 28 
September 2002. P. 1/qyo (BCN-Myc. Hoyo-183). Ibidem. t:. Llop, P. Hoyo and A. 
Longtin, 28 February 2003 (BCN-Myc. Hoyo-267, 268 and 286). Ibidem. J.A. &mire: 
and P.Hoyo, 31 May 2003 (UCN-Myc. lloyo-32 1), Osoua , Seva. 13,5 Km road to 
Viladrau, 3JTI.>G4332, ah. 740 m. 9 Much 2003, P. Hoyo (OCN·M)'C. Hoyo-323).­
lbidem. P. Hoyo, 26 April 2003 (BCN-Myc. Hoyo-318). Osona, 3 Km to Sora, 
31T003263, al l. 720 m, 31 May 2003, P.Hoyo and J.A. Romlrtt (DCN-Myc. Hoyo-
320). 

a ~ . 
. 
-- :.::·_.·_ 

Fig. 2. Suft<J11iefla orn<Judil (Holotype BCN-Myc. HOY0-322). a-b.· Sfllges in the development 
or conidiii. c.-Conidiogcnous cells. d.- Conidia. (Scale lla.rs • 10 11m). 
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Discussion 

Pseuderiospora Petrak was the genus proposed fo r the new species P. gaubae 
(Petrak 1959). Ahmad (1960a) pointed out that the generic name 
Pseuderiospora Petrak is a later homonym of Pseuderiospora Kcissler 
pub lished in Anzciger Akad. Wiss Wien nr. It, p. 75, and consequently he 
proposed the new name Suuonia, in honour of B.C. Sutton. The same author 
changed the generic name Surtonia to Suttoniella, because his original name 
was already occupied by Surronia A. Rich., 1832 (Myrsinaccae) (Ahmad 
1960b). Consequently, the species typus must be named Sultoniella gaubae 
(Petrak) Ahmad. The key features of the genus Suuonie/la are the gross 
pycnidia, the poliblastic conidiogcnous ce lls and the armed conidia. 
Subramanian & Sudha (1979) were the first amhors to describe correctly the 
conidial ontogeny of Suttoniella species. They arc formed by three pans: a) 
basal cell bifurcated distally and with a truncate base; b) two primary arms 
distally supported by the basa l cell, one in each bifurcation, and c) four 
divergent secondary arms, N<o on each primary arm. The hitherto known 
species of the genus Suuoniella are: S. gaubae, S. eriobotryae and S. ixorae 
Subram. & Sudha. S. gaubae was originally described from Kangaroo Island 
(South Australia) on Alyxia buxifolia R. Br. (Petrak 1959). S. eriobotryae was 
originally described from Choa Saidan Shah (West Pakistan) on fallen leaves 
of Eriobotrya japonica {Thunb.) Lind! (Ahmad 1960a). S. ixorae was 
originally described from Tambaram, Madras (India) on leaf liner of lxora 
pan•if/ora Yah I. (Subramanian & Sudha 1979). 
S. arnaudii differs from the remaining Suuoniella species in having has larger 
pycnidia and conidiogcnous cells. and shorter secondary arms of the conidia. 
Comparative main features are summarised in Table I and a key to identify 
Suuoniella spe<: ies is given below. Tn S. amaudii the basal cell of conidia is 
ephemeral, and it leaves two dispersion units in a Y -shape. The time of 
maturation of the conidia is very short. In a moist chamber, no basa l cells can 
be observed after 7 hand only the dispersion units are visible. 

Key to Suttoniella species 

I Pycn idia more lhan 1500 ~m widt:. Conidia wilh primary arms 
(15-)17-20 x 2.5-3 .5 ~m and secondary arms 15-20 p.m long ...... ...... .S. 11rnaudii 

I' Pycnidia up to ISOO p.m wid.:, conidial anns oth<::rwise ........................................ 2 

2 Primary arms 4.5·5 p.m wide .......... .. . ....... S. eriotxmyae 

2' Primary arms up 10 3.5 p.m wide ....... . . ....... ................................ 3 

3 Secondary arms (26-)32-43(-50) J.lm long............................. . ........ .S. gaubae 

3' Secondary anns 20-27 J.lffi long ................................................................ .$. ixorae 
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Table! . Comparative main rcatures extracted rrom the protologues. 

S.gaubae S. eriobotryoe S.ixorae S. arnaudii 
(Petrak 1959) (Ahmad 19603) (Subramanian 

& Sudha 1979} 
Pycnidia (300-)500-800 625-875 ~m, 900-1200 ~m. Up to 3000 

(· 1000) ~m, elliptic lriangu lar, ~m.oval or 

orbicular to oblong to polygonal, 
elliptic, round. dchisc ing by 

dehiscingby dc:hiscing by a irregular 
irregular transverse sli t fi ssures( l -)3 
fh-sures or atrintdiate (·.S)spreading 

sprl!ading from fissure from the centre 
theccnU't 

Basal stratum (12-)15 50-100 J.lffi 47-52 J.lffi 
(-20 m 

Conid iogcnous S-10 X .S- IS Jtffi 14-1 8.5 )( 7.8-8 17-2) X 9· 12.5 
cells pm, hyaline at J.lnl, hyaline, 

fi rst, later oblong, 
brown, polyblastic 

cylindrical, 
I blastic 

Conidia: ( 12-) 15(·20)x 1).5-25 X 18.7·24.5 X (15-) 17-20 X 

Primary arms 2.5-) . .S!Jm 4.5-Spm 2.6-3.3 J.1m, 2.5-J . .SJ.lm, 
c~·li ndrical c:z::lindrical 

Conidia: (26-)32"13 20-30 J~: 4.5 ~m 19.9-27 X 2.4-3 15-20x2.5-3 .2 
Secondary (-50)x 2.5-J.5 ~m, ~m, 

~m cylindrical, cylindrical, 
rounded at the rounded at the 

distal end distal end 
Substro.te / LeaYCSof Leaves of Leaf litter of Dead h:a\·esof 
Distribution Alyxia Eriobotrya Lxora Bux.s 

buxifolia. j'aponica. parviflora. sempervirens. 
Austral ia Pakistan India S~ain 
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Abstract - Two members of Loctarius subgcn~oa Pi,writ~s " 'ere srudicd. Ulcwrius 
miniatospnru..fcorn:1.ponds ro a new specie.s in section Dopet~s. found in association 
wirh Pin11s in lhecenttaJ ~gionoflhc:Gulf a~olMuko. l r iscompan:d ••dlb its 
dos-e rcla!ivcs,l~.rubpurpunll.f from !be U.S .. I~ thakoltlrumfrom NepBI and the 
Europnn L Mnguifluus. A l)'pt" srudy rcvc::akd lhar morphoch:u·.actcn; of the U.S. 
variuy lActarius scrobicultJtus •·ar. pubesccns (sc:c::rion Crocci s ubsccrion 
S(:tobU:u/ati) ududc its placement under L scrobiculatus. We propose a new rank. 
and Ute new name, L Jmithii for this ta."ton. 

Keywords-Russulolu. w.ooomy, ~tom)'COntliul fungi 

Introduction 

Most species in Lactcrrius subgenus Pipe rites (Fr.) Kauffman, section Dapetes Fr. and 
1hose in section Crocei Hesler & A.H. Sm. {subscdion Scrobiculwi Hesler & A. H. 
Sm.) pre.<:enl.ly known from Mexioo OCCtJrs in coniferous fore.'lts. Neariy half of the 
described species of Pinus in the world occur in that country (Styles 1993). This genus 
C".ill be n:cogni2cd as the main element lh::tt influenoes the distribution of populations 
of the.c;e groups of LactLJrius, affecti ng the pre..-.ence in Mexico of several l.m;tarius 
species known to occur (Hesler and Smith 1979) in the U.S. and Canada. For example 
Laclarit4S paradoxus Beardslee & Burl. (section Dapetes) bas been recorded from 
Canada (Lamotm:ux and Neumann 1991 ). and the U.S. (Beardslee & Burlingham 
1940: Hester and Smith 1979: Bessette el a!. 1997). to E'.:lStem Mexico and as far as 
the Caribbean (Montoya et ul. I 998). 

ln thls paper a new Pimu as.soc:iated species of Lactarius is described and a new st.atus 
at specific le\'el for lhe Nonh American L.. scrobiadatus var. ptdJesccns A.H. Sm. is 
propOSed. 

Materials and Methods 

M.3CrOSCOpic featu~s we~ recon:Jed from fresh material : colors indicated in alphanu­
meric designations are from Komen•p and Wanscher ( 1978). The melhods followed 
(or the miero,.<;COpic srudy are those cited by Montoya and 8aJ1dala (2003). The fol­
lowing nOlations are used in the text RM = r-.tnge of mean values of basidiospore of 
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l en~ th x widlh; Q = range of mean \'alues of coef. Q Ocnglh/widlh ratio of spores) 
(based ll n 30 basidiospore mcasurement5 in each colk"Clion). Herbarium acronyms are 
according to Holmgren et a/. (1990). 

Taxonomic Description 

Lac111tius mi11iatosporus Montoya e1 Bandala sp. nov. FfGURES 1 a-e, 2 a-b 

Plku$40-1/0rnm .bn<t,corn'aiiJ.~v.w.dt:,_,Xpru.J.Ms,~ •~I.JJdrJ11tQJil.J. vlschba • 
.JIIbn;)lDQ' W TJHJ ru/wiJM1 O'd JMbrocw viNJUO ptJ/IidMs, [U/t<IQ tkcDJimJI'II; mu~iflt: I'Ok/l .Wbtos«J 
111bd/us.stri.a/O, in<'U"U/O. I..t.11nd/tu SMbtkotnrnta. modnaJt!distDJltt!J, l'illllaopal/idJJJ.Sripu Jj. 
70A (8·) /0.10 fMI, co'/1ndr ftcl4, JQfllidU$SIIbro1Jrlll ~/.wti>ttlse'O vlnoctwJ. C(lf'() oJN. fllbt3«1U. 

SfKNUt: 6.U(-8.8).r 4.$-6.4 (·7.2) ~- tlliplkv<. $11b -miatlmuc 1-r/ f'l:tlcukltae. omamc-NUm 0.6(-
0.8) fUll ahiJ. Pkluot:)'JJidla ab.<01tiD. CMiJDcy!tidln 184/J .t $.6-&4 ,.,._ JUb..jllJiforJilio. Pikfpdlis 
iwt:ulls. hyp/IQ fillfurmis UWructu. HOWTYPUS: kattJ pro~ MEXICO. VntACRU7.: Mpio. Xko. f 
Co'" N !Ott, Ejid(J lllgt nk> EI RosarW. EJ Re~'OlCGdm:l. J.VII.1(X)]. !tf()lllf}yu 1830(XAI.). 

Pilcu.o; 40- 11 0 mm wide, convex to plano convex , cenlr.llly depressed. aJ.onatt: or with 
diffuse and \'anishing 7.onations, viscid, pinkish wilh pale reddish tinges to pale pink.ish­
vinaceous (7A2-B3. 8A2-B2). with dark pinkish-vinaceous stains (8C5-0 5), fadi ng to 
s1ruw colo r o r yellowish white (4A2-5A2~A3-02-134), lhen ofte n the margi n re tai ns the 
vinaceous-pink or rcd-vi naceous colo r (1 0R8-C8-D8). :1nd the disc remains dull 
yello wish-white only with pale pinkish tinges. irregularly st.u.ining blue-green (25D3-
25el): margin incun·ed, edge tomcntous in young stages.. expanded, gl:lbrous and stri­
ate in age. La mellae adnatc to sutxiCCUJTCnt. sub\·cntricose, dichotomous tow:1rds lhe 
stipe attachment, close to moderately sul.xlislallL. 3-9 ntn1 broad, with lamell ulae of dif~ 
ferent length. pinkish-gray (7B3-B4. 882-8 3) or vinaceous-red in mass. a single lamdl:l 
more or less pale pink:-vinacoous( IOC5). staining bluc-groeo (25D3-25E8) when handled ; 
cut areas staining nxJ.,•inaccous by the latex. Stipe 15-70 x (8-) 10.20 mm, cylindric, 
smooth. dry. very rarely superficially spotted, dull pink (8A2-133) to vinaceous-pi nk 
(7B3-8A2-C4-C5. 984-1083) o r at times vinaceous-red (IOC-0 5). whitish a.nd 
subtomcntosc at lhe apex. staining blue-green (250 3-F..S). Context whitish, staining 
pink (5A2. 7A2-8A2) when exposed, more e\·ident towards lhe margin of both pileus 
and stipe. staining ''inaccous-red by the latex and slainiog blue-green (2503-04-fS) in 
al l parts. Odor mild or of chlorine. Taste mild or fainlfy astri ngenl Latex vinaceous. 
red (8C7-D?. 9E7· F..8). unchanging. Spore print pa1c ycllowish·bmwn. 

Basidiospores 6.4-8(-8.8) x 4.8-6.4 (-7.2) IU'l· RM =7-8 x 5.5-6.4 vm. Q = 1.2-1.3, 
broadly ellipsoid, ornamented with :t panial to t.:omplele reticulum, 0.6 ( -0.8) 1un high: 
under SEM the ornamentation appears us continuous interconnected ridges fonning an 
incomplete lo complete reticulum~ isolated wart<~ also prcscnl: b:lnds with an irregular 
and sinuous margin. Basidia 49-74 x 8-9.6 J.'ffi . cla\'ale, telm.sporic and bisporic. 
Pleurocystidia abxnt. Pseodocystidia fi lamentous. 44.8 ~uu wide. Cbeilocystidla 28-
48 x 5.6-6.4 J.'ffi . subfusiform, ventricose. sinuous: apex pronounced and olicn con­
stricted. with refri ngent contentS, infrequent. PiJeipeUis an ixocutis, 96-240 VJII wide; 
hyphae 3.2-5.6 ,.un wide. Conte.'d hyphae 4.8-7.2 J.'ffi wide: laticifers 8-9.6 ~ wide: 
sphaeroc:ytes 28-36 J.'ffi wide. Hymeoopboral trama hyphae 4-6.4 J,Un wide: laticifers 
5.9-7.2 IJJTl wide. with some spluerocytcs distributed towards the upper third of the 
lamellae. 

Habitat - 1n the ground. g.n:garious. associated with trees of Pi11us in pure or mixed 
forests of P.nubicola Perry, P. pse~ulosrrobus lind!. and P. patula Schlt:cht. & Cham. 
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F'~ J. IA.clluUu ..U.WWJ~s. a: basidiOIIWS (M0111oyo J8(1J). b-e: basidiosporu undtt SF.M 
(HOLOTYI'f). (scale Nr = 2 ~.exec pi a= IS mm). 

SPECWEHS EXAMINED. MEXICO - Vt.u.CJtl.;z: Mpo.. Xko, E Col"re Ptme. Ejido ln~Cflio fJ 
Rosario. FJ Revok:ade10, 7.VII. I99."i, MOIIIO)'d 1204, 3203: l t.Vn.l99$, MotriO)'O 111&. 1l.VIl . 199S 
Montoyo 1111: 3.VIJ.l002. M.vuoyu J8JO(HOLOTYPE). Mpio. Xalapt. km l.Sold l(lQid Cro10 ~ 
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flg.2.1Acl4ri1U~p<mu. • : basldiospores,b:cbeilocystidla(IIOt.OTYPE) . L. subpfupw~ws. 

c : ba.sidiospon;:s.d:plcurocySiidia, e : chciloc:y:aidia(MOI.arYJ'F.). (scalcbar=lO~). 

10 Coakpec. Bowl.ical G¥lko. 26.V1.20:)'2, MOfliO) 'Q J80J: 1.VIU.2002, MciiiO)'O J871: 4,1){.2002, 
,lfoiiiO)'tl J90B: 27.1)(.2002, MoMY)VZ J911', 20. \11.200.1 MOIIIO)'Il J99Q(all in XAL). 
OTHER SPEctMENS EXAMINED - '--ri.n~bpt~rpMnus I'D.:.k. UNITED STAT£'i. N.Y.: 
~&Bn:wenoa..Oct.. Ch. P«k(J i ot.arYflf.NYS). MictDGAN:)brqurncCo_Canyo~l.tlkc 
t.rr£. 29, \' UI .I970. 1latrlJM fl514 (M ICH). l.odiuiuS&n~IDJIJ.u vm. riDiar<viiS (Barta) Has6o. SPAIN, 
BARClLONA: CMIOC!igrw l«gioD. IS.X.1996, Moruoyo J.t09{XAL), C..CU.WSduth/Qnlm Bills & 
Corter. NF.JI'AL. DHAin..AO JJtl : M~n1 DiSll., V. C<n:~ /JIJ (Hot.OTYPF- Bill) . 
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Comments - 1nc basidiospore size and absence of pleurocystidia are distinctive: when 
comparing LactariJlJ mi,Jilltosporu.s wilh other species having basidiomcs and latex with 
vi nacrous colors. 1lle periodical monitoring of the populations from Xalapa growing under 
Pi11us nubicola, revealed that the vari11ti o n of pileus color includes a typical 
tendency to become duller in ad\'anced stages, with the pileus str.l.W color or yeUowish­
whitc, and with vi naceous pigmcnl.:ltion only obsen•ed atlhc margin. II is uncommon to 
observe spt:cimens with the whole pileus unifonnly pink.ish-vinn<:eous. Most collections 
exhibited an azonate pileus or only at times ha,•ingobl\curey,onatiuns. In old basidiomes lhe 
margin is often striate. These features together with the smooth stipe ~urface, aocl blue­
green staini ng of the basidiomes represent a rel iable se t of macrocharactcrs to 
n."OOgnize this species in the fi eld. 

LAcuuius suhpurpureusis superficially similar with regard to the ba.<;id iomc and latex. color. 
Hesler and Smith (1979) reported it with darl:er basidiomes (dark l'inaceous·rcd, 7.oncd 
with paler colors) and deep vinaceous-red latex.. These authors also recorded for L. 
SfdJfJflrpurell.S a cream colored spore deposiL According to American specimens studied. 
it differs also on having consistently larger b."'lsidiospores ((9.6-) 10.4-12 x 7.2-8.8 ).Uil. 

II x. 8 J.Ul'l on avg.. with Q = 1.4 in the holotype (fi g. 2 c. 3 a-b); 9.6-1 1.2 (-12) x 7.2-8 
,.u:n. II x 7 ~un ooavg .• Q= 1.4inllarri.son95/4}. Furthennore.lhepresc:nceofpleurocysridia 
di:~:ti nguish it f44-6 1.6 x. 6.4-8 IJ.IIt in the hol01ype (rig. 2 d); 40.4-76.4 x 
6.4-9.6 p.un in llarrison 9514j. 

Another related species is Lacrarius thakolonon. According to the protologue (Bills and 
Coner 1989), :md the study of the type specimen. we conclude th<ll it is distinct from the 
Mexican won by its closer lamel lae. presence of plcurocystidia (40-55 x 4- 10 IJ.m) and 
larger basidiospores (8-9.6 x 6.4-7.2 IJ.ffi. 9 x 7 fU11 on avg .. Q = 1.3). 

The European lActarius sangllijluus (var. sanguifluus and var. viofaceu.s) presents 
another co mbinati on of characters, although it is superficially si milar to L. 
miniiltospoms. The more CQflstantly zonate pileus and scrobiculate stipe. together with 
pleurocystidia in the European laXOn distinguish it. Funhermore. var. violaceus has 
basidiospores 7.2-9.6 x 6.4-8 f.lm. 9 x 7 1-lffi on avg. (in Momoya J4()l)) or 8-10 x 6.5·7 
,...m{Basso 1999);and in var. sunguijhmsthey arc: 7.9-9.5 x 6.3·8 1-lffi.S-8.8 x 7. 1-7.4!lll1 on 
3\'g. (Hcilmann-Ciauscn ct al. 1998) or 7.2-9 (-10) x 6-7 IJ.ffi (Basso 1999). 

I.Aclluius smiJJrii Montoya et Bandala nom. nol'. FIGURES 3 c-d, 4 a-c 

~ym: Lucturlws ~ula1111 v111. pli~JUIIJ A.H. Sm~ Brtrumla 11: 3Z3 (1960). 
Hou::m'JIF,.:UNJTEDSTATE.~. MICHJCAN: Luce Co. T:JqiL'Ihznroon F3ilJSI3tc Pluk. 7.tX.l9Sl.AR.Smhll Jlf416 
(MlOt). 

The sharp differences found between the type specimen and Ltu:Jarius scrobiculatus (Soop.: 
Fr.) Fr. justify the segregation of the American lllXon as an isolated species. For m:lcro- and 
microscopical details see Hesler and Smith (1960. 1979). Microscopic description below is 
bused on the rc:-cxamination of the bolotype: 

Ba..tdiospores6.4-8 x 4.4-5.2 (-5.6) ~m. 7 x 5 JUn on avg; Q = 1.5; elli psoid. with the hilar 
appendix more or less obliquely disposed; omrum.-ntation 0.6 (-0.8) llffl h.igh. fonning a 
nearly complete n:ticulum, with a moderately fine mesh net ; under SEM the n:ticuJum is 
fum1t:d of continuous OOnds. rhcsc with a more or less regular margin or SOincwhost undulate 
at fused ~.lS. at times wirh free exllemes. Basidia 48-60 x 5.6-8 !Am.subda\'ate, letrasporic 
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Fi3. 3. Basidiospores under SEM. a-b: IAruuius subp"'JH'nul (HOLO'IYPE). c-d: L. Sflllilhii (A.H. 
Smith 18436). e-f: L srrobicuWJts (C-27.131) (scale b3r"' 2 1'0'1). 

a.nd bisporic. Plcuroc:ystidilt 38-48 x 5.2-5.6 Jim. fusiform. scarce to absent. Gill edge with 
subcylindric to subcJa,·ate sterile dements. sinuous. 9.6-20.8 x 3.2-5.2 ~- someti mes 
capitate 24-28x7.2-10.4 1un. Pseodocystidl.a 3-6.5 J.Uil wide. subcylindric, with refringent 
contents. Pileipellis an ixocutis; hyphae 1.6-4 J!m wide, loosely arranged. fonning a 
str.l.lum 200-290 !Jill deep. Context hyphae 4-5.6 !WI wide: lar.icifcr hyphae 6.4-9.6 }.U1l 

wide: sphaerocyces 6.4-32 ~un wide. Hymeoopboral trama hyphae 3.2.6.4 J!ffi wide: 
laticifer hyphae 4-7 Jim wide. 
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F"~g.4. l~lluUu Ut~illrA (AH. Smilh 384)6). a: b:Wdiosporcs. b: plcurocystidiL c : marginal cells or 
l amcllac(stalc: bar::I O ~). 

Habitat - Soli tary, under Pinu.s(Heslerand Smith 1960. 1979). 

OTliER SPeaMENS EXAMINED - L#ldMI'UIIIlCrobial,.,_, (v:v. "''~). SWEDEN. 
M l'.bf.I.PAO: BorpjOpar .. Jula.<a~. '22.VIII .I99.$. VQtcrJr.olt &: £/JNJni<.JV9$.J()S, C·27J17(Q. 

Commenls - The following set of features. observed in A.ll. Smith 18436. supports (as 
suggested by Kytovuor:i 1984) its ~gregation from Lactarius scrobiculallls: a) ellipsoid 
basidiospores [6.4-8 x. 4.4-5.2 (-5.6) ~. 7 x. 5 l-Ull on avg., Q = 1.5] ; b) these with 
omamenlation composed of a well defi ned reticulum (figs. 3 cxl. 4 u), and c) the 
glabrouspilcu~surface, finely fi brillose only towards the margin (Hesler and Sn1ilh 1960. 
1979). Lactarius scrobiculatus presents a} ba.'\id iospores with a more constantly 
subglobosefonn f7.2-8.8 :\5.6-6.5 )Uil, Sx. 6 ~ onavg .• Q = 1.25. in the specimen C. 
27337: Q = 1. 19-1.32. orQ = 1.23-1.38 according to Hcitmann-Oaussc:n ct al. (1998) 
ll.lld Kytovuori ( 1984) respectively): b) basidiospores irregularly cri stulme(figs. 3 e-t) as 
observed in the specimen C-27337 and based on the infonnation by Kytovuori (1984) 
and Hcilmann-Oausen et al . (1998). and c) the pileus su rface finely squamulose 
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(Hcilm:mn-Oauscn et al. 1998). Another apparent difference bcrw«n both taxa is the: 
stipe surface. whict\ is smooth and glabrous. onJy superficiaJiy spoucd in the Amcric::m 
taxon. assc.tn in the holotype (cf. lieslero.nd Smith 1960. 1979).11le European taxon has 
a scrobiculate stipe. with unequsJ depressed spots on a pruinose backgruund. and e\·eo <~ 
ring of coarse, rusty-brown hairs at the base of the scrobiculae (Kytovuori 1984). Based 
on all these d istinctive features. we conclude that the specimen A.H. Smith 38416 repre­
sents an independent species. As the epithet pubesct:nsis preoccupied ut specific rank. the 
new name Lactariu.f smithii is proposed. 
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Herbarium Ustilaginales V6nky(IIUV) 
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AbstrKt- A new genus. ltlunodiugo. at1d si.\t« n new species of smut funai an: 
duc:ri bed: Emorrhi:.a cim]ormis. E. globokka, E111ylbmo gui:Ptitle. Microbotr)'um 
poucire/kulolum, Sporisorium orundindlae-pumiloe. S. blokronum. S. turlosrat. 
Tillttia aa«uatis, T. imMcil/is, T. Unyano. T. 1-pi. Tranuchtlidlo /at~ispora, 

Uroq.flis OUI?O, Ur. c:i~~os reri. UMilogo C)'nodatl ticolo and U. durunii. New 11a.mes 
.lire: Sporisoriwn arvnd,'ne/Jae-ntpalt nsis, S. lursiae-humldroe. S. perfarutum and 

S. shi~·asii. The name Ttfletia opliJmtni-cristoti is validated. New combinations 
ptoposcd: Ahmodiago euphorbioc. Jomesdicksonio elux:haridis, J. mt linidis, 
Macalpfnomyus n~glt'cluJ. SporiJor{um afrkanum. S. andropot;onis· lt'Ctorum, 
S. unmdinefla~. S.jura mun. S. ischu~mi. S. ischu~mi·unth~phoroidt!J', S. ischat'micokl. 
S. ischoemi-rusoJi. S. mnulth~att. S. Jluhlmunii, S. stypfHd()CIIJOOtt. Thuaplwra 
thlas~OJ. 7il~tia po10gonica, Tran!$Ch~littllo amplt!XO. Tr. suttna, Usumcio1porium 
t!~()('/roridis. $)'nonyms; Tolll~l/u is cqnsidc:mflo be: Tht!mphoru. Ninctc:co species are 

placed in ~ynon)'my. l..cc1o1ype is dC$ig.nllcd for Ustilogo ugondt!l!Sis \ 'at. nwcrospora. 

Key words-smul funai . ~a;t~;onomy 

A new species of Urocystis on Circaeaster (Ranunculaceac) 

Thirty-three known Urocystis species infect members of the Ranunculaccac. 
T hese occur on the ge nera: Aconitum (1) , Actaea and Cimicifuga ( 1). 
Adonis (1), Anemone (5), Alfuilegia (1), Barneoudia (1) , Cal/iamhemum (1). 
Cera locephalus (1). Clematis (1) . Delphinium ( 1) , Eranthis ( 1). 
Helleborus (1 ). Hepmica (1). lsopyrum ( 1). Pulsatilla (2). Rammcu/us (10). 
Thalictrum ( I). Traurveuer;a ( 1), and TroJ/ius (1). 

Recently, a Urocystis sp. was sent to me from the Harvard University 
Herbaria (A-1}, collected in Chi na on Circaeaster agrestis , a tiny. annual 

plant. Circaeaster is a peculiar. unispocific genus in the Ranuneulaccae. with 
primi tive characters. Some authorities even recognise a separate family for it. 
Circacastcraccac . Its parasi te turned o ut to be a ne w s pecies: 
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Urocyslis circaeasleri Vl1nky, sp. nov. 
Typus in m:urice Cirauastu ogr~stis M:uim., Otin:1.. Sichuan Province, Luhuo Xian. N. urbc: 
Luhuo, via versus urbcm stnar, 31"'39'36. N, 100°42'46• E. alt. cca. lSOO m.s.m., l. IX.199i, 
leg. O.E. Boufford, M.J. Donoghue c:t R.H. Ree 27n4A. comm. O.H. Pfister et E. W. Wood. 
Hol01ypus in HMAS. isotypi in FH ct in Hertl:lrio Ustil. Vinky. HUV 20222! 

Sori in pedunculi flomlibus conspicue tumefactis, plenunque omnes eiusdem infloresc:entiae 
infieicntes, 1- I.S x 2-2.5 nun, obovoidd \'tl ellipsoidales, in apice eorum cum residuis 
organorum floralium, primo membrana tcnui, molybdca, c planta nutricnd orta obtecti, qua 
irrcgtJI:uiter rupia ll'W.S:un ll(r()brunneam, pul\'eream glomerulorum Spor.lnlm ostcndcnte$. 
Rwius sori cti:un in roliis sicut pustul:M: parvae. im:gula.res. elongau.e vel ramifi catae evolu ti . 
Glomeruli sporarum globosi, subglobosi, cllipsoidales usque p:wm irrcgulares, 15-28 ;c 
20-33 Ji m, flavido· usque pallide rofobrunnei, c sporis (0-)1- 2(- 3) COrfiPO"iti (0 :;: 0.5'*, 
I = 88,5%, 2 :;: 9.S'l>. 3 = 1,5%), slratO pkrumque incompleto cellul:uum steriliurn circumdati, 
cum cxceprionc sine cellulis srerilibus. Sponu globosae, ovoideae, ellipsoid.:Ues, ruo lllfete uno 
deplanatac. 12- 16 x 15- 20(- 21.5} Jllll. fi:tvido. usque pallide rufo·brunnc:te: paricte ll«(uali. 
O.S- 1 Jlm crnsso, \'llde Ienita, dense punctato.vcnueuloso. C~/lultu sttn'lts subglobosac. 
ovoid~e. ellipsoidales. elonptae, mepe latcre conbCIO JXUUm deplMalo, magnirudine \'ari Be. 
4--8 x 5- 12(-16) Jlffi. pallide fi:~.vidobrunncac: p:uicte aequali vel in:u:.quali. 0,5- U(- 2.5) Jlnl 
CI'IISSO,k\i. 

Sori (Fig. I) in considerably swollen floral pc<liccls, usually infecting all 
in the in florescence, obovoid or ellipsoidaL 1- 1.5 ;c. 2-2.5 mm, with remnants 
of floral organs on their lip, firs t covered by a thin, lead coloured membrane 
of host origin whi ch ruptures irregularly, disclosing the dark brown, powdery 
mass of spore balls. Rarely, sori also on the leaves as small , irregular. 
elongated or ramifying pustules. Spore balls (Figs. 2. 3) globose. subglobose, 
ellipsoidal to slightly irregular, 15-28 x 20-33 Jlm, yellowish· to pale 
reddish·brown , composed of (0-)1- 2(-3) spores (0 = 0.5%, l ;: 88.5%. 
2 ;: 9.5%, 3 = 1.5%). surrounded by a usually incompletelayer of sterile cells. 
exceplionally sterile cells are lacking. Spores (Figs. 2, 3) globose, ovoid, 
el lipsoidal, rarely with a flattened side, 12-16 x 15-20(-21.5) !J.m, yellowish­
to pale reddish-brown; wall even, 0.5- 1 IJ.m thick, very finely, densely 
punctate-verruculose. Sterile cells (Figs. 2, 3) subglobose, ovoid, ellipsoidal, 
e longated, often with a somewhat flattened conlact side, variable in size, 4-8 
;c. 5-12(-16) J.lnl, pale yellowish·brown; wall even or uneven, 
0.5- 1.5 (-2.5) 1.1.m thick, smooth. 

On Ranunculaceae (Circaeasteraceae): Circaeasrer agrestis Maxim.; 
E. Asia (China). Known only from the type collection. 

A new species of Entyloma on Guizotia (Asteraceae) 

Guil.otia Cass. is a genus of 10 species in tropical Africa . 11 belongs to 1hc 
subfamily Asteroideae, tribe Heliantheae. subtribc Coreopsidi nae. Gui;z;otia 
abyssinica (L. til .) Cass. (G. oleifera DC.) is cultivated in Africa and East 
India as an oil plant (Niger oil ; Melchior, H. (eel.), Engler's Syllabus etc .. 
2:490, 1964). A smut fungus on the leaves of G. abyssinica has been 
col\ec1ed in Ethiopia and preserved in lMl. under the coll ective name of 
Enrytoma composirarum Farlow. On the genera of the subtribc Corcopsidinae 
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Fig. I . Sori of Urocysti.J d rawJSitri in swollen nora! pcdiccls and on some leaves (arrow heads) 
of Circa~asru agrtstis (type). Habit (one fruit escaped infection. arrow). two sori (i n the 
middle) and three healthy frui lS of diffrn:nt ages (to the left). 

Bars= 3 mm for habit, and I mm for detail dr.~wings. 
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eight Entyloma species are known: Bidens. with 240 spp. has 4 Emyloma 
(camp. V3.nky, 2003b:6), Dahlia, 15 spp.n Emyloma, Coreopsis, 120/1, 
Cosmos, 29/1, Guizotia, 10/0, Synderella 210. The smut on Guizotia is 
described as: 

Entyloma guizotiae V<inky, sp. nov. 
Typos in m:uricc. Guiwin abysJinicu (l.. fil .) Cass., Ethiopia.. 1970. leg. M.K.. Hingoumi. 
Holotypus in L\11153450, isotypus in HUV 17476! 

Snri in roliis sicut macul:lc ~uOOae \'CI angulares. 0,5-3 nun diametro vel propu:T 
conOI.H.:ntia.m carum n~:~jon:s. primo fulv:tc, serius p;lllide \'Clatrius brunneac. Sporot globosae. 
subglobos.ac. ellipsoidales usque p3.n1m irregulMeS, noonunquam \atc:rc uoo deplWlat.'le, 8-12 x 
8- 13 jim, subhyalinae; paricle aequali, 1(-1.5) Jlm cmsso, levi: comentu granuloso. Anunw~pha 
non visa. 

Sori (Fig. 8) in the leaves as rounded or angular spots, 0.5- 3 mm in 
diameter or larger by con nuence, first yellow, later pale to dark brown. 
Spores (Figs. 4, 5) glohosc, subglobosc, ellipsoidal to slightly irregular, 
sometimes wi th a fl attened side, 8-12 x 8-13 J.J m. subhyaline: wall even. 
1(- 1.5} ~ m thick, smooth , content granular. Anamorph not seen. 

On Asteraceae (subfami ly Astcroidcac): Guizotia abyssirrica (l. fil.) 
Cass.; NE. Africa (Ethiopia). Known only from rhe type collection. 

A new species of Ustilago on Cynodon (Poaccae) 

Shivas & V3nky (200 1) revised the smut fungi o r Cy110dnn, and recognised 
six species: 1. Sporisorium cynodot~tis (l. Ling) R.G. Shi vas & V3nky, 
2. S. normanense R.G. Shivas & V3nky, 3. Tilletia cynodontis Vcinky, 
4. Ustilago cynodontis (Hen n.) Henn .. 5. U. hitchcockUma Zu ndel. and 
6. U. paraguariensis Speg. Recently. a different species was discovered in 
South Africa: 

Ustilago cyt~odonticola V:tnl')', R.G. Shivas & A. Win, sp. nov. 
Typu..< in m:uricc Cyntx/011 da.cty/Qn (L) Pen., South Africa, KwnZulu-Nntal Prov .. cca. 30 lwa 
N.E. oppid. Newcastle. 27°35'25~ S. 30"02'37" E. alt. cca. 1270 m.s.m., 23.X II.2002, kg. R.G. 
Shivas. A. Win&: K. VM.ky. Holotypus in Helbario Ustil. Vinky, HUV 20150: isocypi in PREM 
57600, ORIP 39698 ~::1 in V:1nky, Ust . cxs. no. 11 90. Parotypi: Cynodon brod~yi Stent. S. Africa. 
Transvul. Ermclo. 26~2' S. 29"59' E, 2.111. 1927, 1cg. M. Hcntici. PREM 21111 , 1-IUV 20269: 
Cy11odon dacty/011, S. AfriC3, Cape Prov .. Somets.et-E:l$1. 1877, leg. P, MacOwan, HUV 3577, 
iwparatypi in Thilmen, M)"CO'h. unh•. no. 1418 (skut U:srilago corlw); NOf1h-Westem Prov., 
Pretoria, Botanical Garden. 25°44'17" S. 28°16'33" E. alt. cca. 1375 m.s.m., 7.X Il.2002, 
lc:g. R.G. Shivas & K. Vdnky, BR IP 39697. HUV 20151, PREM 57601; Cynodon ineompiLIUJ 
Noes. S. Africa, Eastern Cape Prov .. cca. 30 k.m S. oppid. Alice, Doubledrin Nature Resc:"·c. 
32•59"32" S, 25''50'18~ E. :.h. cca. 540 m.s.m .. 15.Xll.2002, leg. R.G. Shivas, A Win &t K. 
V4nky, BRIP 39700,HUV 20153. PREM 57602. 

Figs. 2. 3. Spore balls. spores and sterile ccUs of UrOC)'Jiis circaLasttri on Circat(Uftr agrtJtis. 
in LM and in SEM (type). 

Figs. 4, S. Spores of Entylomo gwizoli~ on Guizotio abyssinica, in LM :md in SEfl.-1 (type). 
Figs. 6, 7. Spores of Ustllago cynodont/co/4 on Cynodon dilcry/011, in L.\of :tnd in SEM (type). 

B:ltS • lOpm. 
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Son' in apice surculorum Sltrilium, folia suprc:nt:l congest:t. prtle(ipue panem b:ua.Jcm corum 
n:quirentes. saepc apicem foliorum inl3oetum rdinquentes, tumcfa.cti, distaliler an.enll3ti. 1.5-4 x 
IQ-35 mm. primo virides. serius all'OCinerci, epidennidc inler nervos in nonnullos particulos 
discesso obtecli, m:LSsam spor.llllm nigrobrunneam. scmiagglutinatam usque puh·erea.m 
ostcndentes. SporM globosne, subglobosac. ovoideae vel cllipsoidalcs. 6-8.5 x 6.5-9.5 Jlln. 
fl:!.vidobrunneae: paric te aoqu!Lii, O,S-0,7 Jlm crasso, lcnircr, moder:lte dense punctato­
vcm~culoso : imago obljqua sporarum levis. 

Sori (Fig. 9) on the top of sterile shoots, comprising the uppennost. 
congested leaves, espec ially their basal parts, swollen, narrowing distally, 
often with in tact tips of the leaves, 1.5-4 x 10--35 mm, first green, la1cr dark 
grey, covered by the epidermis which ruprurcs in several places between the 
veins, disclosing the blackish-brown, semi-agglutinated to powdery mass of 
spores. Spores (Figs. 6, 7) globose, subglobose, ovoid or elli psoidal, 6-8.5 x 
6.5-9.5 ..-m, yellowish-brown; wall even, 0.5-0.7 ..-m thick. finely, 
moderately densely punctate-verruculosc, spore profile smooth. 

On Cynodon dactylon (L) Pers .. C. bradleyi Stent, and C. it1completus 
Nees: S. Africa. Not rare. 

Ustifago eynodomicola differs from the common U. cynodontis, in which 
the sori destroy the inflorescence. and the spores are slightl y smaller (5.5-8 x 
~(-8.5) IJffi) and smooth , as seen in LM. U. cynodonticola differs also from 
the South American U. paraguariensis, in which the sori are in the distal, 
shonened internodes of the stem, the spores are somewhat larger (7- 9.5 x. 
7-l l IJffi) and sparsely verrucose. 

The smut fungi on Oplismeuus (Poaccae) 

Oplismenus P. Bcauv., with five very close ly related spec ies. in the tropics 
and subtropics, belongs to the subfamily Panicoideae, tribe Paniceae, subtribe 
Sctariinae (Clayton & Renvoize, 1986:271). The following fou r smut fungi 
arc 1..-nown on Oplismenus, including a new species. 

1. Tilletia imbeci/lis Vjnky. sp. nov. 
Typus in 11'13llke Op/Um~nut imbu:illis (R. Hr.} Roem. & Schuh .. Auslr.tlia, Quocnsla.nd, 
McPherson Range. N3lion:U Park, S.VI.J947, leg. R.F. Langdon (sub T. \'lrtata). Holotypus in 
BRIP7831, i$()(ypus in HUV 18649! 

Suri in ovllriis sp:usis. hypcrwphicis, clongnte cylindrici. sxpc puum incliMti. 1-I.S x 
10-25 mm. membrana hispida. originc matricnli , venis p:uallelis, cooperti, in mnturitate, 
membrana obtegc:ntl long:i tutlinaliter rupia nlOiSSaln atrobrunncam, pulvercam sporarum. cellulis 
stcrilibus imennixum ostendcntes. Srmra~ subglobouc. o\·oideae, cUipsoidalcs usque clongauu:. 
rnro irrcgulares. 16-21 x 16-23 pm, elongalae e.:arum usque 26- 30 ~m longae. flavac usque 
flavitlobrunne:~e; plliete atquali, 1,5-2 pm c:rasso. vem~c i s 1- 1,5 pm altis. in superficie sporBI! 
im:guiMiter sparsis. non in greges coacervatis inclusis. Apices ,·erruc:uum in ,;su opticali 
rnc:di:mo deplanati. C~Uulae srerilu subglobOSJe. ellip5oidales usque parum inegu1ares, saepe 
coUapsae. 13-23 x 14-25 pm, pallide flavae ; paricteO,S-l ,S }.lffi crnsso,levi usque aspe.ro. 

Sori (Fig. 16) in scallercd, hypertrophied ovaries, long cyli ndrical, often 
slightly bent , 1- 1.5 x 1~25 mm, covered by a hispid membrane of host 
origin with parallel vein s. At maturity the covering membrane ruptures 
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Fig. 8. Sori of En tyloma gui:ntiae :l!l small spou on a leaf of Gul:otia abynin~a (type). 
Fig. 9. Sori of UJtillJgo r:ynod01r1icolu on Cynodun dacrylon (type). Two infected shooiS and a 

healthy infloresoence. B&n = I em. 
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longitudinally disclosing the dark brown, powdery mass of spores intermixed 
with sterile cells. Spores (Figs. 10, II ) subglobosc, ovoid, ellipsoidal to 
elongated. rarely irregular, 16--2 1 x 16-23 !Jm, elongate spores up to 
26--30 J..lffi long, yellow to yellowish-brown: wall C\'en, 1.5-2 ~m thick, 
including lhe 1- 1.5 JJffi high warts which arc irregularly scauered on the 
spore surface without grouping into clusters. In optical media n view the tips 
of the wans arc tlanencd. Sterile cells subglobose, ellipsoidal to slightly 
irregular, often collapsed, 13-23 x 14-25 )Jffi , pale yellow: wall 0.5- 1.5 JJm 
thick, smooth to rough. 

On OplismetHls imbecillis (R. Br.) Rocm. & Schult. (0 . hirrclllls (L.) P. 
Beauv. subsp. imbecillis (R. Dr.) U. Scholz; 0 . tmdtllatifolius (Ard.) Roem. 
& Schult. var. imbecillis (R. Br.) Hacke l); Australia. Known on ly from the 
type collection. 

The larger, often ellipsoidal spores and the spore surface ornamentation 
differentiate this species from the other two Tillelia species on Oplismenus. 

2. Tilletia oplismeni-crislaJi Patouillard & Hariot e~t Vinky 
-mletin oplismeni-crislnli P3L and H31., sp. nov. ~ in Dur.in & Fischer, 1961 :87. lnvalully 
published, no type indic:lled {ICBN 37.1).- Typus in malricc Oplismenus burmtU~~~ii (Rctz.) P. 
Bc:auv .. Mexico. cca. I km E. Hotel Vill:t Blnnc:1. C:tpill:tde Taxle, offH wy 40. 24.X. I976, leg. 
R. Ducin & P.M. Gray. Holotypus in HUV 14046!, isotypus in WSP 68372. P::l.ratypus: ibidem. 
10.X. 1978, R. Ourin ct P.M. Gray, HUV 14Q.S7!, isopar.atypus in WSP 68614. 

Sun· in oV2riis sparsis. b.lc fusiformes, 0,7- 1,.5 x 2-5 nun, membrana hispida. originc 
n\3tricali cooperti. quo longitudin3liter rup13 nwsarn nigrobrunnea.m. puh·etea.~n, cellulis 
sterilibus inlerm.ixlam ostendcntes. Spora~ globosae usque subglobosae. 17.5-21,5 x 
18-2 1,5 JAn\. flavido-- usque nigrobrunnc:lC; pariCIC gregibtu VCIT\lcatuffi J.S- 2,5 JAill altarum, In 

\isu opticali mc:diano npicibtls dc:plnnntis instruC1o. Gll:gc:s c 10--30 verrucis rormati aspecrum 
pigmcntationis inacqu.llis superricic:i Spor:lnlm efricicntt$. Ce/lul# m:riles globouc, ovoidc:.ae 
usque parum irrcgulares, magnitudine vnrille, 7- 19 x 8-21 JAm, subhyo.lin!le usque rumose tincto 
R:wae: pruietc 1-1 ,5 pm crasso, levi. Gmninmio spomrum basidiis ascpuuis, apic.aliter 
basidiospor.Js 3cicularcs, muhas. polyspc:nnales, oon conjug:mtes producentibus {Dunin et 
Fischer, 1961, p. 16l,lllb. 86, D. F). 

Sori in scaucred ovaries, broad ly fusiform, 0.7-1.5 x 2- 5 nun , covered by 
a hispid membrane of host origi n wh ich ruplures longitudinally disclosing the 
blackish-brown, powdery mass of spores inlermixed wi th sterile cells. Spores 
(Figs. 12, 13) globose to subglobose. 17.5-2 1.5 x 18-2 1.5 J..lm , ye ll owish- to 
dark brown; wall provided wi lh clusters of verrucae, 1.5-2.5 J.J m high. in 
optical med ian view wi1h flattened tips. The clusters, fo rmed of 10- 30 
verrucae. give the spore surface the appearance of being unevenly pigmented. 
Sterile cells (Figs. 12, 13) globose, ovoid lO slightly irregul ar. variable in 
size, 7-19 x 8- 21 J..l m, subhyaline to smoky tinted yellow; wall 1- 1.5 J.Jm 
thick. smooth. Spore germination results in aseptate basid ia producing 
apically numerous. acicular. multinucleate basidiospores which do not fuse 
(Durjn & Fischer. 1961:161. Pl. 86, D, F). 
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On Oplismenus bunnannii (Ret.z.) P. Beauv. (0. humboldrianus Nees), 
Oplismemts sp.; C. Africa (Malawi), N. America (Mexico), C . America 
(Costa Rica, Guatemala), West Ind ies (Guadeloupe). 

The spores of Tilleria op/isme11i-cristati on Oplismen11s sp. from Malawi 
(IM150425) are somewhat smaller (15.5- 19 x 16.5-20 ... m) than those of the 
type, but lhe spore ornamentation, i.e. warts arranged in clusters, typical for 
this species, is present. 

3. Tilletia viffata (Bcrk.} Mundkur, 1940:3 12. 
Ustilago viuata Berkeley. 1853:148.- Neovol·sia vittata (Berk.) Shetty & 
Safceulla, 1980(1981):399.- Type on "Oplismcnoid grass~(= Oplismenus 
composiws (L.) P. Beauv., teste C.E. Hubbard), India, Bihar, Parasnath, 
alt. 4000 ft. before 1854. coli. Hooker, K. 

Tilletia panici Mundkur, 1940:3 17. - Type on Panicum sp .. India. 
W. Bengal, Calcutta, 1.1928 , K. Bagchee, HCIO 7807; isotypes IM1, HUV 
16375! (syn. by Li ng, 1949a: l23, confirmed). 

Ti/letia vittata (Berk.) Mundkur var. burmarmii Mishra. 1957:260. -
Type on Oplismenus burmannii (Retz.) P. Beauv., Ind ia, Bihar, Nctarh:ll, 
alt. 3500 ft, J.N. Mishra, HCIO?; isotypcs IMT68 168, HUV 17470! (syn. by 
Dur1n & Fischer, 1961:117. confirmed). 

Sori in scattered, hypertrophied ovaries, cyli ndrical, usually slightly bent. 
1-2 x 3-15(-20) mm, covered by a hispid membrane of host origin with 
parallel veins. AI maturity the membrane ruptures longitudinall y. sometimes 
in several pl aces, disclosing the black, powdery mass of spores intermixed 
with sterile cells. Spores (Figs. 14, 15) globose to subglobose. 14-19 x 
15-20 Jl ffi, yellowish- or dark reddish-brown to subopaque; wall 1.5-2 J.l m 
thick provided with rather densely, somewhat irregularly s ituated , 1- 1.5 Jlm 
high warts which may form short, irregular chains but not agglo merated in 
clusters, in optical median view with subacute, acute or fl attened tips. Sterile 
cells (Figs. 14 . 15) subglobosc, ovoid to slightly irregular, variable in size, 
9- 17 x 9-19 Jl m, pale olivaccous-brown; wall 1-2.5 1-1m thick, smooth, 
indisti nctly or finely verruculose. 

O n Oplismenus burmannii (Ret7..) P. Beauv., 0 . compositus (L.) 
P. Bcauv., 0 . hinellu.s (L. ) P. Beauv., 0 . setarius (Lam.) Roem. & Schult., 
0 . wuJulatifoliu.s (Ard.) P. Beauv .. Panicum sp. ; Africa (Guinea, Uganda), 
Asia (India). N. America (Mexico). 

4. Ustilago oplismeni Vicnnot·Bourgin, 1959:9. 
Type o n Oplismenus humbofdtiarms Nees (= 0 . bumumnii (Retz.) Beauv.). 
Guinea (French), near Roka, 1. 1957, G. Viennot·Bourgin. 

Sori in the spikelets, hidden by the glumcs, blackish-brown. powdery. 
Spores globose, 3-5.5 x 3-5.5 )Jm, olivaceous-brown; wall thin, irregu larly 
ornamented wilh 1- 1.5 Jl'" high, irregular tubercles . 
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On Oplismenus burmannii (Retz.) Beauv. (0. humholdtinanus Nces); 
Africa (Guinea). Known only fTom the type locality. 

Unfortunately, the type specimen seems to be lost. Tt is neither in the 
Herb. Vicnnot-Bourgin in PC. nor in the general mycological herbarium of 
PC (Dr. 1. Mouchacca, pcrs. comm.). The rather poor descripti on is taken 
from the original. I suspec t that this fungus is an Ustilaginoidea (anamorphic 
Ascomycetes). 

Key to the smut fungi (Tilletia) on Oplismenus 
I . Sari in lhc spikclcts, spores 3-5.5)-lm long ............. .... [Ustilago oplismeni] 
- Sari in hypertrophied ovaries, spores larger ....... 2 
2. Spores subglobose to long ellipsoidal, 16-23(-30) J.lffi long .T. imbecillis 
- Spores globose to subglobose, smaller. .......................................... ....... .... . 3 
3. Spores 18-2 1.5 IJID long, yellowish· to dark brown; 

warts 1.5-2.5 1Jm long. arranged in clusters ............... T. oplismeni-cristali 
- Spores 15-20 J.lffi long, dark brown to subopaquc; 

warts 1- 1.5 J..lnl long, not arranged in clusters ............................. T. villa/a 

A new species of Tillelia on Bracllypodium (Poaceae) 
Five Tifleria species are known on Brachypodium: I. T. bracl1ypodii 
Mundkur, type on B. sylvaricum, India, 2. T. brachypodii-mericani V3nky, 
type on B. ma icanum, Vcncz.ucla, 3. T. bracllypodii-ramosi Zogg, type on 
B. ramosum, France, 4. T. colombiana V3nky, type on B. mexicanum, 
Colombia. and 5. T. olida (Riess) J. SchrOI., type on B. pimrawm. Germany. 
Of these, I, 2 and 4 have sori in the ovaries, 3 and 5 in the leaves. 
A different, ovaricolous smut was discovered in the phanerogam collection of 
MHU, Kampala, Uganda, and also obtained from Prof. K.A. Lye. 

Tilletia lyei Vlinky, sp. nov. 
TypllS in mauice Brochypcdi11m flu;~~m Nces, Kenya, Ki llllc Distt .. Ml Elgoo. "2-3 l:Jn below 
the pmcing plxe on the nonhern Mr. Elgon Rood, in edge ofro:~d in forest'", 0 1-n· N. 22•39' E. 
3lt. cca. 3000m.s.m .. \9.L\ 969.1eg. K..A. Lye 1508. Holotypus in HUV 19980!. isolypi in Herb. 
K.A Lye et in MHU. 

Son' in ov:uiis nonnul\is, tuJncfactis infloresccnliac ciusdcm. cylindrici , apia: acmo. 0.5- 1 .S 
x 4-7 mm. pcricarpio brunneo coopc::rti , quo ID3turitate longitudinaliter rupto ma.ss:un nigr.un 
pulvcrenm sporanJm cellulis stcrilibus mix tnm ostcndcntc:S. Sporn.e globosae. subglobos;)e, 
dlipsoidalcs, 14.5-18.5 x 16-20 Jll1t. runmse tiocto flavidobrunneae: p:uictc aequali, 1- I ,S 1110 
crasro, dcmc vcrrucoso: verrucae in visu opticali mcdiano 0.5-1 Jlm altac, obtU$3C: hna.go 
obliqu.:~ sporarum undul:ua.. Cdluta.e .suril.ts ~ubglobos.1e. cllipsoid:lies. irregul:u es. S.3epe 
coll:a~. 17- 30Jlm longac, subhymlinac; pariete 3-1Jlm cras.~o. levi usque punttato-verrucoso. 

Figs. 10. II. Spores of TillerW imlHci/li.s on Opli.w~enll.S imlHci/lis, in LM 31ld in SEM (type). 
Figs. 12. 13. Spores and sterile cells of Tifletia opli.sm.tni·cristati on Oplisn~enu.s burmannii, in 

LM and in SE.\1 (type). 
Figs. 14, IS. Spo~U and sterile cells of TirJ.etia vitrara on Oplism.enus compoJitu.s, io LM and io 

SEM (India. Uuar Pr:adesh. Galwal Himal:aya Mls .. 33 km N. of Rudr:~prayag . JS.lX.1992. 
T. & K. Vtnky. HUV JS692). 83rS = 10 f-1111. 
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16 17 

Fig. 16. Sori of Tilletia i~dllis in hypcnrophied ovaries or Opf~IIJU imbtdllis (type). 
Habit. and enlnrged a sorus. 

Fig. 17. Sori or 1'ill~tia lyti in swollen ovaries of Bmchypodium jleJWm (trpe). H:Lbit. and 
enlarged rwo sori. Blln:::: 1 em for habit. and 3 mm for delail dr.nvings. 
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Sori (Fig. 17) in some swollen ovaries of an inOorcsccncc. cylindrical 
with acute tip, 0.5-1.5 x 4-7 mm, covered by the brown pericarp which 
ruptures longitudi nally at maturi ty disclosi ng the black, powdery mass of 
spores mixed with sterile cells. Spores (Figs. 20, 21) globose, subglobosc, 
ellipsoidal, 14.5-18.5 x 16-20 J.l ffi, smoky ti nted yellowish-brown; wall even, 
1- 1.5 flnl thick, densely verruculose; warts in optical median view 0.5-1 J.lm 
high, blunt, spore profi le wavy. Sterile cells (figs. 20, 21) subglobose, 
ellipsoidal, irregular, often collapsed, 17-30 J.lnl long, subhyali nc; wall 
3-4 )J m thick, smooth to punctate-verruculosc. 

On Brachypodium flexum Nccs; Africa (Kenya). Known only from the 
type locality. 

Tilletia lyei differs from other Tilletia species of Brachypodium especially 
by the low, blunt ornamentation of the spores. 

Erymotogy: This species is l'\.'ln'led in honour of Prof. Kire Arnstein l.)'C <As-NLH, Norway), 
l1Jl exceptional. hdpful person and friend, world-authority on Cyperaceac, ouiSlllnding ~peda l ist 

oft~ nora of Scandinavia and Tropical Africa in gencr31, and t.hat of Uganda in pMicular, who 
nlsocollected thissmut fungus. 

Key lo the Tilletia spe<:ics of Brachypodium 
I. Sori in leaves as long slriae. Spores reticulate ............................... ........... 2 
- Sori in swollen ovaries. Spores otherwise ornamented .............. ............ ... 3 
2. Muri 0.5- 1(- 1.5) Jlffi high, tru ncate ............................... ................ T. olida 
- Muri 1- 1.5(-2.5) J.lm high, pointed .................. ....... T. hrachypodii·ramosi 
3. Spores coarsely tuberculate, surrounded by a thick sheath .. T. hrachypodii 
- Spores verrucose, sheath apparently lacking ..................... .4 
4. Spores chocolate-brown to opaque, 17.5- 24(- 26) J.l ffi long, 

wans 1- 2.5 Jlffi long..... .. ... T. hraehypodii· mexicani 
- Spores plller, smaller. up to 20 JJ m long, warts shorter.. .. .......... 5 
5. Warts l- l.5(- 2) J.l ffi high, poi nted . . .... T. colombitlna 
- Warts 0.5-1 J.l ffi high, blum ........ ......... ... .. ... T. lyei 

Two new species of Entorrhiza 

Ten species or Entorrhizo are known, all Forming galls on the roots or 
Cyperaceae (Carex, Cyperus, Eleocharis, Scirpus, including lsolepis) and 
Juncaceae (Jmtcus). Of the ten species. four have spores ornamented by 
ridges. Two additional species of this group are: 

Entorrllir.a citrif onnis V3.nky & McKenzie, sp. nov. 
Typus in manicc Scirpus rttticularis (Col.) Edgat (lsoltpis rtticuloris Col.: dct. K.A. Ford, 
CHR), New Zealand, South Island, 23 km N.W. oppid. Wanaka. Diamond Lake, 440)8'54~ S, 
1 68"57'45~ E. alt. cca... 330 m.t .m., 5.11.1998, kg. E.H.C. McKenzie, C. &: K. Vinky. Holotypus 
in PD070949. isotypus in Herb:uio Usril . V.Snky, HUV 1905 t ! 

Entorrhiw citriformis ab £. jintraniatt Vinky (Mycot:ur.on 43:419. 1992: typus in matricc: 
Scirpus arnuus Vohl, New Zealand), imprimis sporis citriformibus, lotioribus distincta. 



6H 

rna.gni tudine 17- 23 ll: U-29 ~m. cristis pluribus (22-30 in ci~tumscriptionc ac:qu;uoriali sporae) 
instructis. Magni tudo sporaNm E. finucmiut 12- 16 x 15-25(-30) Jim, conspc:c:lu secundum 
axcm longiwdinalcm sporae cristis 14-20(-24) in cirt:u.m.script.ione aequatori :lli sporae 
app:ucnlibus. 

Sori (Fig. 18) on the roots as light to dark brown, guniform. fusifonn, 
cylindrical , e longated, often sligh1 ly bent, not branching galls, 1-2.5 x 
2-15 mm, fi lled by pale brown, agglutinated, intracellular spore masses. 
Spores (figs. 22. 23} lemon·shaped, with a papilla on one end, and a short 
appendage on the opposite side (the remnant of the sporogenous hypha), 
17-23 x 23-29 !Jm (including ornamentation), pa1e to dark lemon-yellow; 
waU more or less even, 4-5 pm thick. surface provided with coarse ridges 
situated parallel to the long axis of the spore, in lateral view 9- 12 ridges are 
visible; looking from the longitudinal axis of the spore, 22-30 ridges appear 
on the equatorial circumference of a spore. 

On Cyperaceae: Scirpus reticularis (Col.) Edgar (lsolepis reticularis 
Col.); New Zealand . Known on ly from the type collection . 

Enrorrhiza citriformis differs from£. jincra11iae V<inky, especially by the 
lemon-shaped, much wider spores, provided with more ridges. In 
E. jinera11iae the spores are 12- 16 J.lm wide. ornamented with 14- 20(- 24) 
ridges. 

Entorrllit~~ globoidea V~nky, sp. no''· 
Typus in m:urioeScirpusfluifiiiiJ L. Australia. Western Australia. cca. 12 k:m W. oppid. MOOfa. 
30~36.37" S. li .S0 .S l '29" E. 3.]1. cca. 310 m.s. 1n .. II .IX.1999. leg. C. &. K, V:inky. Holotypus in 
BRlP 39623, isotypus in Hcrbario Ustil. VMJcy. HUV 19052! 

Entorrltiw globofdta ab £. fintf(JIIl/lt V:tnky {Mycotu:on 43:419, 1992: typus in m:nricc 
Sd171Us ctmuu.s Va.hl. New Zeahmd) imprimis sporis g.loboideis, val& l ~tioribus, 17-21.5(-24) 
x 17-24(-25) ~m. cristis pluribus (20-27) in circumscriptione aequatori:lli sporae instructis 
distincta. Spor.ae E. jineraniat 12-16 x IS-25{-30) ~m. conspccru secundum Ollem 
longitudina.Jcm sporae cristis 14--20(- 24) in circumscriptionc acquatori3.1i spor.Je app:l.mltibus. 

Sori (Fig. 19) on the roots as light to dark brown, globoid, ovoid. 
pyriform or elongated gall ~. when dried 1-3 x 1-6 mm, filled by pale brown, 
aggluti nated. intracell ular spore masses. Spores (Figs. 24, 25) globose or 
subglobosc, rarely broadly ellipsoidal, with a papilla on one end, and a shan 
appendage on the opposite side, 17-21.5(-24) x 17-24(-25) J.lffi, pale yellow 
to lemon-yellow; wall even, 2.5-4 J.lnl lhick, surface provided with coarse 
ridges situaled parallel to the pediccl.papilla axis of the spore, in lateral view 
7- 12 ridges arc visible; looking from the "longitudinal" ax is of the spore, 20-
27 ridges appear on the equatorial circumference of a spore. 

On Cypcraceae: Scirp11s fluitans L. (lsolepis fluitans (L.) R. Br.). 
Australia. Known on ly from the type collection. 

Emorrhiza globoidea differs from E. ji11eraniae V:inky, especially by the 
globoid, much wider spores, provided with more ridges. In £. jineraniae the 
spores arc 12-16 J.ll1l wide, ornamented with 14-20(-24) ridges. Emorrhiza 
globoidea differs from E. citriformis especially by the globoid , shorter 
spores. 
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Fig. 18. Soli of En1orrhi~ d trifomUs on the rooi.S of Scirpus rericulczris, fonning glll.ls (type). 
Fig. 19. Sori of Enwrrhi:Agloboideaon the rOOlS or Scirpusjluilans, forming galls (rype). 
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Bars = lcm. 

Key to the Ettlo"hiza species with ridged spor e waU 
I. Ridges parallel to the long axis o r the spores .......... .... 2 
- Ridges oblique ly oriented ....... . ............ .. .. ... 5 
2. Spores 9- 12 x 12-20 J.'ffi , with 12- 16 ridges; wall c. 1 ).tm thick.£ . panmla 
- Spores larger, with more ridges; wall thicker ....................................... 3 
3. Spores 12- l6j.Un wide, with 14-20(-24) ridges ....... ...... E. ji11eraniae 
- Spores 17-23(-25) !JID wide, with more ridges ......... ..... ......................... .4 
4. Spores globoid. 17- 24(-25) J.Uillong, with 20-27 ridges .. ...... E. globoidea 
- Spores lemon-shaped. 23-29 J.lffi long, with 22- 30 ridges . .. E. cilriformis 
5. Spores subglobose to ellipsoidal, 11- 16 J.lm wide, with 

7- 11 ridges.... ............. .. .. ...... ...... . ... ............. ..... E. scirpicola 
- Spores c1ongacc-cl lipsoidal or lemon-shaped , 9-12 J.Ull wide , 

with 10-14 ridges ...................................................... ... .E. raunkiaeriana 
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A second smut fungus on Acroceras (Poaceae) 

The fi rst smut fun gus described on Acroceras Stapf, a genus of 19 species. 
was Ustilago acroceraris V~nky, recorded on Acroceras mucnun (rom 
Zimbabwe, Harare (VIin ky. 200 I :293). A Tilletia species , collected on the 
same host, at the same place. is a new species: 

TilleiUJ acroceralis Vdnky, sp. nov. 
Typus in rnalricc A,·rouras nwcrum Stapf. Zimb3.bwe, ti3J"3.fe, 27.111.194 1. leg. A. Rattr.ly 
(as aff. Tille ria ~terospora) . Holotypus in PRE.\ol 33750 (ex ~Myc. Herb. S. Rhodesia 528r). 
isotypu~ in HCJb:uio Ustil. Vlinky, HUV 20270 ! 

Sorl in nonnullis O\•ariis inflores«ntiae ciusdcm, inter invo\ucris nontibU5 patc:nlibus 
:~pparentes, ovoidei, 3-5 mm longi, primum membrana brunne:a peric:atpii coopcnl. qua 
irTegul:ui ter rupt:a mass3 :urobrunnea. pul\•en:a Spor.ll'Um ccllul!l11lmque sterilium dispersa. 
Spurac globosac, subglobosac, r:uo ovoidc:le vcllatc eilipsoidalcs, magnirudioe variac, 17-22,5 
x 17- 25 )1m. 03\i dobrunneae usque 11lr0-choeola tobnmnetle. verrucis &nse disuibutis, vcnucis 
dense disuibutis. 1.5--l.S ~m allis, polyangularibus, apice depl;m:~tis, in visu sopcrtici:l li sicut 
nre:~e polynngul:ves. atrio~ app:lt'Cntibus, per diameuum sporae 7-10. C<llulae sreriles 
globos3e, subgloboS3e. ovoideae usque p:uum im:guiMes. wgnitudine nimis vnriae (globos~e 
vel subglobosac: carum 9- SO ).lm), hy.llinx usque parum flavidobrunneae: pari~e 1-4(-8) ~m 
cr.u.so, levi, \'emJCOSO vel atypice om:1to. Fonna intcrmedix fere omnes a cellutis hyalinis. 
le\•ibus usquc3d sporns:nras.typiceomai.3Sevolut:le. 

Sori in some ovaries of an inflorescence, appearing between the spreading 
floral envelopes, ovoid, 3-5 mm long, fi rst covered by a brown membrane of 
lhe pcricarp which ruptures irregu larly and the dark brown, powdery mass of 
spores and steril e cells are dispersed. Spores (Figs. 27. 28) globose. 
subglobosc, rarely ovoid or broadly ellipsoidal, variable in size, 17-22.5 x 
17-25 J-Im, yellowish-brown to dark chocolate-brown. provided with densely 
situated , 1.5-2.5 J.lm high, polyangular warts with fl attened top, in surface 
view appearing as darker. polyangular areas, 7-10 per spore diameter. Sterile 
cells (Figs. 27. 28) globose. subglobose, ovoid to slight1y irregular, extremely 
variable in size (globose or subglobose cells 9-50 J.lm in diameter), hyali ne to 
pale yellowish-brown; wall 1-4(-8) J.lm thick, smooth, verrucose or with 
alypical ornamentation. There are almost all intcnned iale forms from hyaline, 
smooth cell s to dark, lypically ornamented spores. 

On Acroceras macrum Stapf; Africa (Zimbabwe). Known only from the 
type collection. 

Figs. 20, 21. Spores and s terileeells of Tillttia lyd on Brachypodiumfluum, in U.1 and in SEM 
(lypc). 

Figs. 22, 23. Spores of Entorrhiltl ciJrifcmnis on Scirpus rtticv/oris. in lM nnd in SEM (lypc). 
figs. 24, 2.S. Spote.S of b!tnrrhiw xlnboidt.a on Sdrpus fluiUJIIS, in I..M Mel in SEM (lype). 

Bars=IO).Im. 
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Fig. 26. Sori of Spnri.wrium euclosuu on Euclasra condylQrriclta (type). Habit, a.nd enlarged five 
sori of different devclopmenul srages. To the left an innOfeSC:Cnce wi th o r~w ~ori of 
S. 1scha~moidts. Habit. BatS : I ern. 
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Two smut fungi on Euclasta (Poaceae) 

Euclasta Franch., in the subfamil y Panicoidcae, tribe Andropogoneae. 
subtribc Sorghinae, is a sma ll genus of two species in India, tropical Africa 
and tropicaJ America (Clayton & Renvoize, 1986:344). No smut fungus has 
been reported on it. Samples of Euclasta cmulylorricha, infected by two smut 
fun gi have been collected recently in Zambia. One forms sori in the spikelet<;. 
the other destroys the raceme pairs. The fi rst turned out to be identical with 
Sporisorium ischaemoides (Hcnn .) Vli.nky, the second one is a new species: 

Sporisorium euclastoe v a.nky & C. V:inky, sp. nov. 
Typus in matricc &tcfasta condylutdc~ (Steud.) Supf (det. M. N:tmaganda. MHU). Zambi3, 
Southern Pro'··· 70 km S.W. ulbe Lusnka, J5•55'29"S, 28• t o'O~E. al t. cc3. 1060 m.s.m .. 
16.1V.200l.leg. C .. T. et K. Viinky. l1olotypus in Hcrbario Ustil. V:inky, HUV 1993 1! lsotypi in 
BPI. IM I ct MHU. 

Sori omia plria racemorum eiusdem innorescentiae destruentes. Ionge cytindrici. 0.5-2 x 
10-25 mm. peridio cras.ro, brunneo cooperti. quo longirudiruli ter rupto massa atrobrunnea, 
scmiaggludruta usque pulverea sporarum ct caten-ae ccllularum strnlium dispers3C. sed 
columella 10-SO mm longa. fl agellifonnis. centrnlis, fonuito r.unulo apicali, brevi insttucta 
rdiqua. Spo~ n\3.turae singulae. globonc, O\'oideac, cllipsoidales usque subpolyedrioe p31'Uffi 
irregulares, 9-11 ~ 9,5-13 ~ m. flavidobruf\I\C3e; pariete aequali, cca. I Jllll cr.J.Sso. dense 
cchinulato. imago obliqua spornc 5emJI313. Cdlulae stuiles in utervis im:g\llaribus, cellulae 
singulx fonna magnitudine v~ae, subglobosae. ellipsoidales vel irrcgulare!!, l<~teribus 
dcplanatis, cdlu\3e globoidcae earum diametro 5-12 Jlffi, hyalinac; pariete aequali. cca. 0.8 Jllll 
cnsso. li:Ni, contcntu homogenco, cum 1(- 2) guuula olcos3. 

Sari (Fig. 26) deslroying all raceme·pairs in the innorescem:e, long 
cylindrical , 0.5-2 x 10-25 mm. covered by a 1h ick, brown perid ium which 
ruptures longitudinally and the dark brown, semi-agglminated 10 powdery 
mass of spores and groups of sterile cells is scattered . A 10-50 nun long. 
nagelli fo rm. cenlml columella, sometimes with a short apical branch remains 
behind . Spores (Figs. 29, 30) when mature si ngle, globose. ovoid , ellipsoidal 
to subpolyhedrally sli ghlly irregular, 9- 11 x 9.5- 13 JJm , yellowish· brown: 
wal l even, c. J ~m !hick, densely echinulate, spore profile serrulate. Sterile 
cells (Fig. 29) in irregular b'fOups, single cell s variable in shape and size, 
subglobose. ellipsoidal or irregular, with nauened sides, globoid cell s 5-12 
~m in diameter, hyaline: wall even, c. 0.8 ~m thick, smoolh, content 
homogeneous, with 1(-2) oil drople1s. 

On Euclasla cmrdylotricha (Steud .) Stap f; C. Africa (Zambia). Known 
only from the type collection. 

Sporisorium iscllaemoides (Henn.) V:inky is known in C. and S. Africa in 
the spikelets of different Hyparrlrenia species (subtribc Anthistiriinae). Its 
occurrence on E1tclasra condyfotricha (subtribc Sorghinac) is unexpected . 
For description . illustration and discussion of host plant spectrum of this 
species see V:inky. 2003a: l88· 190. 
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A new species of Sporisorium on Schizachyrium (Poaceae) 

I revised the smut fungi of Schizachyrium Necs. and recognised five 
Sporisorium species (V:inky, 2003b:3643). Checking herbarium material, an 
additional new species was discovered: 

Sporisorium hlakeanum V3.nky, sp. nov. 
Typus in lll3uice Schi~achydum fragil~ (R. Br.) A. Camus. Auslr.llia. Queensland. N. urbe 
Hughenden, Poison Creek, IOJV.I935. lcg. S.T. Blake 8528. Holotypus in BRIP 7804!. isotypi 
in BP1179806, fMI43217! et in HUV 19964! 

Sori mc(:mOS desuucntc.<~, rusiformes, O,S-I .S x IS-25 mm, spg.theolo tubulifOfTili pcrfo:cle 
obtecti et peridio eDam ~tis crusso, fi!lvidobtunneo, fissuris multis btc\ioribus vel longioribus 
praedito cooperti. Pcridium, prop1cr aucrum continuum sori in IUbo sp:uheoli relative bte\i, rete 
complicarum. irregulare, cum foramin ibus multis irrcgularibus insttuctrun evaclcru. lntus in 
spatheolo ct ptridio im:gulllritcr apcno, massa nigrn. grnnulosopulvcrea glomcrulorum sporan1m 
ct columella longa. centrnlis. filifonnis. plcrumque tocu com·enicnctcs. Gfomuufi spororum 
satis regul:ues. globosi, subglobosi, ovoidci, eUipsoidales, raro JWUm irregulues. 
(40-)50-70(-90) x 50-90(- 100) Jlm, rubrobnmnei, c pauds decem spor:uum pressu valido 
separabilium composili. Sporoe dimorphae. Spome cxtemile rotundi6C usque subpolyedrice 
im:gulare$, 11- 18,5 x 15-20(-21.5) Jlln. mcdiocriter rubrobrunneac, cum maculis nonnullis 
magis, conspituis, im:gularibus. fl :nidobrunncis. propter paric:tem im:gulariter incrnssatum. 
usque ad 0.5-2(-2,5) J.IID crassum in angulis rn:Wmc iocrassatum: superficies Iibera cc: llullU'tlrn 
extemiU'Um p;uiete ec:a. I.S ).lm erasso spinis incluis O,S-0,8 Jlffi altis, obtusis, in visu supcrficiali 
sicut vem~cae im:gulares, sparse usque modice dense dispositae app;u-entibus: in'13gO obliqua 
sporatUm kniter sem~lata. Spocae inu::mae rotundae. subpulyedrice im:gulares. sporis extemis 
magnitudine obiter aequaks, subhyalin:~e vel flavidobrunneo rincbe: J»riete aequali. tenui. 
0.3-0.S Jlm.levi. Cellulae slerifcs nullac. 

Sari (Fig. 33) destroying the racemes, fusiform, 0.5-1.5 x 15-25 nun, 
completely hidden by the tubuliform spatheole and also covered by a ratht:r 
thick, yellowish-brown peridium, on which numerous, shorter or longer 
fi ssures appear. Due to the continued growth of the sorus with in a relatively 
short tube of spatheole , the peridium becomes a cri nkJed, irregular net with 
numerous. irregular openings. Jnside the spatheole and the irregularly ope ned 
peridium, there is a black , granularMpowdery mass of spore balls and a long, 
central, filiform, usuall y twisted columella. Spore balls (figs. 31 , 32) rather 
regular, globose, subglobose, ovoid, ellipsoidal, rarely slightly irregular, 
(40-)50-70(-90) x 50-90(-100) ~m. reddish-brown. composed of a few tens 
of spores which separate by hard pressure. Spores (Figs. 31, 32) dimorphic. 
Outer spores rounded to subpolyhedrally irregular, 11- 18.5 x 

Figs. 27. 28. Spores 3/ld Sic ri le cells or Tifktin acrocemtis on Acroeeras macrum, in L.\1 :~nd in 
SEM (typc:). 

Figs. 29. 30. Spores and steri le cells of Spnrfsnrium euclantu on F.ucfasta condylbtricho. in LM 
and in SE.\f {typc). 

Figs, 31. 32. Spore balls and spores of Sporisorium blnkeanum on Schi:achyriumfrogik in U.1. 
and in SEM (lype). ln the SEM pic1ure. the smooth spore w:r.JI of the contxt sides or lhe 
outer spores, and or the inner spores is evidenl, where one spore is missing from the spore 
ball. Ban = IOJ.Im. 
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Fig. 33. A SONS of Spnrisurium blulu:cmum in the innoresccnce of Schiwchyrium froxil~ (type). 
hidden by the rubulifonn sp:~thco\e, and CO\'Cted by a thick, crinkled peridium with irregular 
openings. To the left , the spalheolc is opened (habit). To the right, the sorus is somc:whru 
lirted out from the spathcole to show the typical pcridium (enlntged).B<li'S = I em for habit, 
and 3 mm for lhe detail dnl.wing. 

15- 20{-2 1.5) iJffi, medium reddish-brown, with several. large, evident. 
irregular. yellowish-brown spots. due to the irregularly thickened wall, whi ch 
may be 0.5-2(-2.5) j.Jffi thick, thickest at the angles: free surface of the outer 
spores c. 1.5 !Jffi thick, including lhc 0.5-0.8 j.Jm high, blunt spines. which in 
surface view appear as sparsely to moderalely densely situated, irregular 
wans. spore profile finely serrulate. Inner spores rounded. subpolyhedrall y 
irregular. about the size of the outer spores, subhyaline or yellowish-brown 
tinted; wall even, thin, 0.~.5 IJ.m, smooth. No sterile cells. 
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On Schil.Pchyrium fragile (R. Br.} A. Camus; Australi a. Known only from 
lhe type collection 

Sporisorium blakeanum is closest to S. zambianum Vlinky (type on 
Schil.llclryrium exile (Hochsl.) Pilger, Zambia}, from which it differs in the 
structure of the peridium, and especial ly in the shape and size of spore balls 
and spores, as well as the thickness and orn:mlCntation of the spore walls. 
The spore balls in S. zambiammr arc of variable shape and measure 3~50 x 
40-60 ~m. The spores are more angul ar, measure 9-15 x 10.5-17 )Jffi , the 
free surface of the outer spores is prominently echinu late. provided wilh 
1- 2 }Jffi high spines; inner spores are light brown, finely. sparsely punctate-
verrucose. 

Erymology: This species is l'l.'llned in honour of lhe outsunding Auslr.l.lian botanisl. SUlJiley 
T . BW:.e (19 11- 197)), v.ith main interest in the Poace.1e. an enthusiaSlk collector not only of 
healthy plants but also diseased ones, among them also this smut fungus. 

A new Ustilago species on Andropogon (Poaceae) 

Zundel (1930) revised lhe smul fu ngi of Andropogon and recognised 76 
spec ies. Since 1930. the classification of both the grasses and the smut fun gi 
has changed considerably. Many "Andropogon" species in Zundel's paper do 
not belong to this genus any more, and many smut fungi do not belong to the 
genus under which 1hey were treated by Zundel. Surprisingly few Ustilago 
spec ies occur on Atuiropogon. However, a very typical one was found in 
Herb. WSP, under the name of Ustilago diereliana Henn ., which turned out 
to be a new species: 

Ustilago duranii V<inky, sp. nov. 
T)"))US in matriee Androposon ttnulnrbiJ (Noes) Kunth, Mexico, ChihuahU3 Srate. Creel, Monte: 
Gallegos (Padn: Gallegos) sup13 pag. Urique. «a. 27°38' N, 107°50' W, 12.X.1969, R. Ounin 
(sub U. dimfionu), WSP S8511 ! 

Sorl in foliis suprenUs 1-2 surculorum sterilium, tclas inter \ 'CIUS (oliorum dcstrucntes et 
earun) vicem rrw.sa nigr.l. semiagg.lutinau usque pulverca sporlltllm implenres. Sori pmtrudentes 
a vagina (olii posttemi inmcti. 2-3 mm lati. ~ em longi, primum epidennide obtocti, quo 
discesso rrus.s:un sporan~m ))3tefaeientes, qua dissipo.ra telas v:LSculares sicut fil:unenra tonga, 
plerumque 10114 relinquentes. Apiculi foliorum llrfe(torum Ul.ntum int:lcti manentcs. Sporut 
globosae, subglobosae, ovoideae. ellipsoid3les. 10.5-1 3,5 x 11-1 5(-16) ~m. mcdiocritcr arro­
fl avidobruMeae; parietc: aequali vel p.;uum inacquali, 1- 2.5 JJ!n eras.~. veiTUciS dense diStributis, 
s;~.tis altis. confl uentibus, lioeas irregulares et reticulos tcnucs iocompletos vel complctos 
fonnaruibus; im;:r,go obliqua spor.uum grosse undulata usque denticulata. 

Sari (Fig. 34) in the uppermost 1-2 leaves of sterile shoots, destroying 
and replacing the tissues between the leaf-veins with a black, semi­
agglutinated 10 powdery mass of spores. Sori protruding from the last hea1thy 
leaf-sheath, 2-3 mm wide, 6-8 em long. first covered by the epidermis which 
nakes away, liberating the spore masses which are scattered, leavi ng behind 
fascic les of vascular tissues as long, often curled fi laments. Only the 1- 2 em 
long tip of infected leaves remai ns intact. Spores (Fig. 36, 37) globose, 
subglobose. ovoid, ellipsoidal. 10.5-13.5 x 11-15(-16) J.lffi, medium dark 
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yellowish-brown; wall even or slightl y uneven, 1-2.5 jlffi thick, provided 
wi th densely situated, rather high, confluent warts forming irregular rows and 
a fine, incomplete or complete reticulum; spore profile roughly wavy to 
denticulate. 

On Andropogon semiberbis {Nees) Kunth ; North America (Mexico). 
Known only from the type collection. 

U:ailago duranii resembles U. diereliana Hcnn. (type on Tripsacum 
dacryloides (L. ) L.). However, in U. dietclicma the spores are 9.5-13(-14) 
jlffi long, the spore wall is 1- 1.5 Jlffi thick. provided with finer warts which 
often fuse in small groups or short, irregular rows, wi thout fanni ng meshes. 

l:.'tymology: This fungus is oa1ned in honour or Dr. Ruben Durin. outslanding Nonh 
American ustilaginologi.Sl. 3ulhor of numerous papen- and the books The Genus Tilleti(j (1961) 
and Ustilaginales of Mexico (1987). He \v:IS also 3. keen collector of smut fu ngi a.nd, among 
others. collected this species. 

A new species of Microbotryum (Microbotryalcs) 

Seven, morphologicall y different Microbotryum specie.-; have been 
recognised on members of Polygonaccac, Sect. Persicaria, (comp. Vdnky & 
Oberwinkler. 1994, and sec the key in Vcinky, 1998a:55). All these species 
have reticulate spores and sori in the nowcrs. From the comprehensive 
infection studies of Lira (1924:188-240), a strict host specificity is evident, 
not only for these, but also for several. morphologically more or less identical 
smuts of Polygonaccac (comp. also Ciferri, 193 1:36-42). It seems that these 
smuts represent a complex in which they are on different Jc,•cls of spec iation. 
For example, there are host specifi c smuts which hard ly can be differentiated 
by spore morphology from Microbotryum reticulawm (Liro) R. Bauer & 
Obcrw. (type on Polygonum lapathifolium L.. Fi nland), e.g. Ustilago ravida 
Liro (type on P. u negale"se Meisner, Rwanda), or U. comroversa Ci f. (type 
on P. pe1111S)'lva11icum L.. U.S.A.). Other species are morphologically 
diffe re nt . e.g. M. radians (Vcinl:.y & Obcrw.) Y~nky (type on P. careyi Olney, 
U.S.A). M. prostrawm (Vtinky & Obcrw.) Ycinky {type on P. prostratum 
R. Br., Australia), M. tenuisporum (Cif.) Vcinky {type on P. acre H. B. & K .. 
Argentina), and others. A further smut, close to, but d ifferent from M. 
reticulamm is: 

Microbotryum paucireticulatum Vj_nky, sp. nov. 
Typus in matrice Polygowun ori~11tak L . India. l..akhipur, Caclut, 3.111.1942. S. Choudhury. 
Hototypus in Hab.llin Uuil. VSnky. HUV 17349!. isotypus in HCIO (sicut Ustilo.go utriculosa) . 

Sori in omnibus floribus inOon:sccntix eiusdem, tumc:f:'ICti , ddonnati, peri:mlhio coopc:rti, 
massa bruMeOviol.xe.:~, puh-crea sporarum repleti . Spora~ globosac, subglobosae usque late 
ellipsoidales vel ovoidcae, raro elong:ttx, 10,5-13.5 x lt - 14,5(-16) ~m. violaccolioclaC pal tide 
rubrobruMe3c:; parietc: t.5-2 IJffi cruso, :lSpere reticul3to, n~a.cu t ae 2-4 per dio.metrum spomc, 
macu1:te po1ygona.les. (2 • .>)3-S(-S.S) ~Jm \atac, muri c:arum cca. I ~Jm alti, in visu opticali 
mediano acuti vel subacuti; in SEM interstitium lc: \"C, in mc:dio \"Crrucis IIOf\nullis. 



79 

35 

Ag. 34. Sori of Ustilllgo d~ronii in the uppermost le~wes of two sterile shootS or 1t11dropogon 
wni«rbis (type). 

Fig. 35. Sori of Microbotf)'t.un (XIUdrtticulotum in the flowers of Polyg011um oritttlale (type). 
Bars = I em. 
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Sori (Fig. 35) in all flowers of an inflorescence, swollen, deformed, 
covered by the pcrianlhs. filled with a brownish-violet, powdery spore mass. 
Spores (Fig. 38, 39) globose, subglobose to broadly ellipsoidal or ovoid. 
rarely elongate, 10.5-13.5 x 11-14.5(-16) J.lffi, vio let-tinted light redd ish­
brown: wall 1.5-2 J.tm thick, coarse ly reticul ate. 2-4 meshes per spore 
diameter, meshes polygonal, (2.5- )3- 5(- 5.5) J.lm wide, muri c. I 1-1m high, 
thin, in optical median view acute or subacuLe; in SEM interspaccs smooth 
with a few small warts in their cenlre. 

On Polygonaceae (Sect. Pcrsicaria): Polygonum orientale L.: S. Asia 
(India). Known on ly from the type locality. 

Microbotryum paucireticulawm is closest to M. reticu/arum, from which 
it differs in having somewhat larger spores, larger and fewer meshes per 
spore diameter and lower muri. The spores of the Iauer species measure 9-12 
x. 9-15 ~m. are provided with (2-)3-4 meshes per spore diameter. meshes 
2-4 ~m wide. the muri are 1- 1.5 J.Hn high, and the intcrspaces arc coarsely 
verrucose. 

A new species of Tilletia on Eragrostis (Poaceae) 

Three Tilletia species arc recognised on Eragrosris: 1. T. baldratii 
Montcmart., 2. T. eragrostidis G.P. Clinton & Ricker, and 3. T. 
transvaaleusis Zundel. On Eragrosriella two Tilleria species are known : 
1. T. eragrostiellae Vfinky, C. V~nky & N.D. Shanna, and 2. T. pooneusis 
Thirum. & Pavgi. A different smut fungus was discovered in IMI: 

Tilletia kenyana V~nky, sp. nov. 
Typus in rnatricc ErogroJiis catspitoJa 0\iov., Kenya. M:\kueni. alt. 3500 ft, 16.1.1960. leg. 
A. Bog<bn. Holotypus in U.i l 80374!. isorypus in HUV 18141! 

Sori ovariis nonnullis vel omnibus spiculorum nonnullorum infloo:scenti:1e o:iusdem. 
ellipsoicJaJes. 0,3-0.5 X 0.8- 1 nun. invoJucris noraJibus plus-minUS ob·tecti, prime pcritarpiO 
obtttti , quo ma.ture im:gulari lct rupto rMSSlln sporarum cc\lulanunque skrilium pallide 
brunneam. semi:~gghltinatam ostendentes. Sporoe globos~te. subglobosae. l111e ellipsoid.1les. 
13-16 x 13-19 fJm. pallidc fLnac usque pallide navidobrunneae. in diamc:lro sporae \'etTUCis 
4-7. subpyramidali·bus. l.S- 2.5(-3} ~tm .tltis, obtusis, in visu superfici:J..Ii conspicuis: imago 
obliqua sporae propter vagiiWTI hyalinam undul~tta. C~lluloe Jr~rilu subglobosae, ellipsoidales 
\'CI parum im:gulare.s, IU:Ignitudinc variac:. 8-24 x 9-25 )Jffi. hyalin:1e usque colore 
fl~tvidobrunneo rinctae: paricle 0.5-I .S jJm crasso. levi. 

Snri (Fig. 48) in some or all ovaries of a few spike lets of an inflorescence, 
ellipsoidal, 0.3-0.5 x 0.8- 1 mm, more or less hidden by the flora) envelopes, 
first covered by the pericarp which ruptures irregularly at maturity disclosing 
the pale brown, semi·agglutinated mass of spores and sterile cells. Spores 
(Figs. 40, 4 1) globose, subglobose, broadly e llipsoidal, 13- 16 x 13- 19 J.lm, 
pale yellow to pale ycllowish·brown, provided with 1.5-2.5(-3) J.lffi high, 
blunt. subpyramidal warts, 4-7 per spore diameter, seen in surface view, 
spore profile wavy due to a hyaline sheath . Sterile cells (Figs. 40. 4 1) 
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subglobose, ellipsoidal or slightly irregular, variable in size. 8-24 x 9-25 ~m, 
hyaline to yellowish~brown tinted; wall 0.5-1 .5 ~m thick, smooth. 

On Eragrostis caespitosa Chiov.; Kenya. Known only from the type 
locality. 

Two addilion3l smut fu.ngi llfC present in the type coUcction: T. uagrrwidis and 
Mocolpinomyces spt.rmophorus. 

Key to the Tilletia species of Eragrosti.{ and Eragrostiella 
I . Spores reticulate ..................................................................... T. baldratii 
- Spores provided with pointed. subacute or truncate, pyramidal warts ...... 2 
2. Spores 40-60(-65) JJffi. warts 4-8(-9) jlm high .. T. eragrostie/fae 
- Spores smaller, warts lower .................... .............. ..... ............................. 3 
3. Spores 28-40 JJm long, warts 2.5-5.5 fJffi high .. . ...... T. eragrostidis 
- Spores smaller, warts lower ............................................................. 4 
4. Spores 18- 28 pn1 long .. . ...................... ................. ............................... 5 
- Spores 13-19 )Jm long. warts 1.5-2.5(-3) )Jm high ..... ........ ... T. kenJana 
S. Spores with 2.5-4 f.Im high, pointed, pyramidal warts ..... T. transvaalerrsis 
- Spores with (1.5-)2- 2.5 fJffi high, truncare, pyramidal warts. T. poonensis 

A third species or Urocystis on Hypoxis (Amaryllidaceae) 

Two Urocystis species arc known on Hypoxis: U. hypoxis Thaxter 
(1893:278). type on H. erecta l. (= H. hirsuta (L.) Coville), USA. It is 
char<:~cterised by spore b<:~lls measuring 20--45 x 25-60 Jlffi , composed of 
(1-)3-10(- 15) spores. U. thaxteri V3nky (200 1:270), type on H. acuminata 
Baker, H. costara Baker, H. galpinii Baker, and H. rigidula Baker, South 
Africa, with spore balls measuring 30-50 x 35-70(-80) Jlffi, composed of 
(3-)5-25(or more?) spores. A di fferent species is: 

Urucyslis au rea V1nky, sp. oov. 
Typus in matrice Hypoxis aurta Lour .• India. Mah:u-.1Shtr.a State. pr. urbem Poona. L..oruwal:a. 
7.VHU 9.S.S.Icg. S.D. Patil. Holotypus in Hcrbatio Ustil. V!nky, HUV 1.5599. 

Sori in capsulis, vicem seminum m3.SS3 atrobrunne3, pulverc.a glomcrulorum sporarum 
implcntes. Ra.rius sori in pediccllis flor:ilibus intuntCS«ntias fusiformes pcoducentes. GWmerufi 
sporarum globosi, ovoidti. ellipsoidales usque p:wm inegulllre$. 20-32 x 20-40 ~m. e sporis 
I-«-8) composiri ct strato ccllul:uum stcrilium perfecte obtecti . Sp<Jrae subglobosae, 
cllipsoidalcs, clongatae usque subpol}~rice irregularcs, 8-12 lt 9,.5-16 ~ m. rubrobrunneae. 
C~flufat sttrifu ct forma ct m:~gn i tudinc \':triac, 6,5-16 ~m longac. pallidc flavidobrunncac. 
prop4cr ttnuitatcm parietis liberi (cca. O.S pm). $pCCimi.u c.arum acl3te superiora colbpsae. 
parietibus conl3etis ccassioribus, cca. IJJm, levibus. 

Sori in the capsul es, replacing lhe seeds wilh a dark brown, powdery mass 
of spore balls. More rarely sori on the floral pedicels producing fus ifonn 
swellings. Spore balls (Fig. 42) globose, ovo id, ellipsoidal 10 sligh1Jy 
irregular, 20-32 x 20-40 )Jffi, composed of 1-6(-8) spores (I = 16%, 
2 = 33.5%, 3 = 29%, 4 = 16%, 5 = 3.5%, 6 = 1.5%, 7 = 0%, 8 = 0.5%) and a 
completely investing layer of sterile ce lls. Spores (Fig. 42) subglobosc, 
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ellipsoidal, elongated to subpolyhedrall y irregular. 8-12 x 9.5-16 ._.m. 
reddish· brown. Sterile cells (Fig. 42) variable in shape and size, 6.5-16 IJffi 
long, pale yellowish-brown, collapsed in old specimens; wall of the free , 
outer side thin, c. 0.5 !Jffi, the contact walls are c. I !Jffi th ick, smooth. Spore 
germination results in short holobasidia apically producing 4-8 ellipsoidal 
basidiosporcs which fuse in palrs (Gandhc, 1998). 

On Amaryllidaceae (Hypoxidaceae): Hypoxis a11rea Lour.; Asia Ondia). 
It is not unusual that several Urocysris species may occur on a certain host 

plant genus in the Amaryllidaccac. On spec ies of lxiolirion there are two 
Urocystis species known: U. i:cioliri Zaprom. and U. nevodovskyi 
Schwarzman, both in Asia. 

A new species or TranzscheUella on Sporobolus (Poaceae) 

Twelve species of Trallzsclleliella are known, producing superficial , naked 
sori on lhe stems, more rarely also on axes and branches of the inflorescence 
of Poaceae. An additional species is: 

Tranzsclleliella lae11ispora v a:nky, sp. nov. 
Typos in m:mice Sporobo/us llf(rtmnidu Chiov .. Ken)'3, Thomson's F31\ Schoob, oh. cc:a. 
7500 ft. 28.Vn.19SO, R.W. 8:1mey. Hololypus in He.b:trio Usti l. V:inky. HUV IS444! 

Sari in supetficie lelaru.m plantae nutricntis (vaginae foliorum?), suias nigrobrunneas. 
puh•erea.s. connucntcs, usque 10 em longas vel longiorcs fonn:1ntes. Sporo-e &)obwae. 
subglobosac, cUipsoida.les, S3epe iluere uno deplan3tae ct tunc semiglobosac vel cupul3tae. 
cca. 3 1-1m lame. in visu superficilll i ~5.5 x 4,S-6,S pm, rubrobrunnc:ac: pariefe c<:a. 0,4 IJm 
crasso.lalef"e unoparumtenuiOte,kvi. 

Sori on the surface of host tissues (leaf sheath?), fanning blackish-brown, 
powdery. confluent striae. up to 10 em long or longer. Spores (Fig. 46, 47) 
globose, subglobose, ellipsoidal, often flattened on one side and then 
hemiglobosc or cup-shaped. c. 3 ~m wide, in surface view 4-5.5 x 
4.5-6.5 J-I m, reddish-brown; wall c. 0.4 ~m thick. somewhat thinner on one 
side. smooth. 

On Sporoboi11S agrostoides Chiov.; E. Africa (Kenya). Known onl y from 
the type collection. 

Tranzsche/ie/la laevispora differs from T. hypodytes and related species, 
especially in having smooth spores and he mispherical or cup-shaped spores 
as seen in SEM. 

On lhe fmgmcnUry m:uerial :u h:1nd. lhe place of the sori could tiD( be euoblished wi th 
c<:ttainly, and the host plant i<kntity could nCil be verified. 

f-igs. 36. 37. Spott:S of Ustiklgo d~rarrii on Andropogon strnibtrbis, in U.i and in SEM (type). 
Figs. 38, 39. Spores of Microhotry~m paucirttic~latum on Poi)'Ronum oritlllolt, in tM and in 

SEM (lype). 
Figs. 40, 41. Spores and sterile cells of Titlttia ktnyana on Erogrostis catspitoso, in LM and in 

SEM (type}. Bars= IOvm. 
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The smut fungi of UroclJloa , compared with tbose of Brachiaria, 
Eriochloa and Yakirra (Poaceae) 

Urochloa P. Beauv., with 12 species in the Old World tropics. main ly in 
Africa, belongs to the subfamily Panicoideae. lribe Paniceac, subtribe 
Setariinae (Clayton & Renvoize, 1986:284). It is closely related to Brachiaria 
(c. 100 spp.), Eriochloa (c. 30 spp.) and Yakirra (6 spp.). On Braclliaria 
gradually 1 recognised ten smut fungi (V:inky, 1997b: l 38- 141. 2000a:173-
175. 2002a:377, Viinky & Shivas, 2003:246-249): 1. Eba/Ustra brachiariae 
(Viegas) R. Bauer. Begerow, A. Nagler & Obcrw., 2. MacalphJomyccs 
brachiariae V<inky, C. V:!inky & R.G. Shivas. 3. M. ordensis (R.G. Shivas & 
V<inky) R.G. Shivas & V8nky, 4. M. tanakae (S. Ito) V;inky. S. Sporisorium 
cryptum (McAlpine) V:inky. 6. S. ovarit1m (Gri ffi ths) V<inky, 7. S. se"atum 
(l. Li ng) Vlinky (::: S. africanum), 8. Tilletia brachiariae (Pavgi & Thirum.) 
V<inky, 9. T. mauritiana V3nky, and 10. Ustilago operta Syd., P. Syd . & 
Butler. On Eriochloa three smut fungi are known: 1. Sporisorium eriocllloae 
V4nky, 2. S. mixtum (Massee) Vtinky, and 3. Tilletia brachillriae (Pavgi & 
l11irum.) V3nky. On Yaki"a only one smut fungus is known: Sporisorium 
cryptum (McAlpine) V:inky. On Urochloa seven smut fungi have been 
reponed . These were studied , compared to each other and to the smut fungi 
on Brachiaria. Eriochloa and Yakirra. It turned out that Melanotaenium 
urochtoae M.S. Patil is a synonym of Eballisrra brachiariae, Sphacelotheca 
serrara L. Ling is Sporisorium africanum (Syd. & P. Syd.) Vcinky. Usrilt1go 
verecunda Syd. , and U. uroch/oana Zundel are synonyms of Sporisorium 
ovarium. On Urocllloa four smut fungi could be recognised: 

I. Eballistra brachiariae (Vit!gas) R. Bauer, Bcgerow, A. Nagler & Oberw., 
200 1:423. 

Melanotaenium brachiariae Vitgas, 1944:748. - Type on Brachiaria 
plamaginea (Link) Hitchc., Brazil, Est de S~o Paulo, Mogf. Mirim, Faz. 
Ernflio Spina, 27 .ll . l941, A.P. Vit!gas, lACM; isotypes HCIO 11 662!, HUV 
154 10! 

Tol)'posporella brachiariae Mundkur & Thirumalachar, 1946:5. - Type 
on Brachiaria distachya (L.) Haines. India. Bangalore, Karnataka, 

Fig. 42. Spores of Urocystis a urea on Hy~xis au rea. in LM (type). 
Figs. 43, 44. Spora and sterile cells of Sparisorlum arwtdintllat·pumilot on AIWidint lla 

pumila, in LM nnd in SD.i (l)'pe). 
Fig. 45. Spore germination of Sparisari11m onmdintllat·pumilat (on WA. in 5 days, :u room 

temp.; stained v.ith eotton-blue; type). 
Figs. 46. 47. Spores o( Trattzschtlitlla laf1.•ispara on Sporobolruagros10id.rs, in I.M and in SEM 

(type). Bars::>IO..-m. 
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14.U.I942, M.J. Thirumalach.,., HCIO 10339-103341! (as " 14.XII. I942"). 
(syn. by V:lnky, 1997b,l39). 

Melanotaenium echinochloae M.S. Patil , 1992: 180. - Type on 
"Echi11ochloa sp." (= misnamed Brachiaria distachya (L.) Haines, teste 
K. Vcinky). lndia, Maharashtra State. Kolhapur, Shivaji University Campus. 
8.X. I978, M.S. Patil, HOO 30109; isotypc HUV 15494' (syn. by Vonky, 
1997b:l39). 

Melanoraenium urochloae M.S. Patil. 1992:180. - Type on Urochloa 
trichopus (Hochst.) Stapf (= mi snamed U. panicoides P. Bcauv., teste 
K. V;inky), India, Maharashtra State, Kolhapur, 19.XII. t979, A.R. Kulkarni, 
HCIO 301 10; isotype HUV 17509! (syn. nov.). 

For description see Vd.nky, 1997b:l39. 
On Brachiaria disraclzya (L.) Stapr. B. piligera (F. Muell. ex: Benth) 

Hughes (Urochloa piligera (f. Muell . ex Benth) R. Webster). B. plamaginea 
(Link) Hitchc .. Urocldoa panicoides P. Bcauv., U. trichopus (Hochst.) Stapf; 
S. Asia (lndia). Africa (Zimbabwe), Australia, South America (Brazil ). 

2. Macalpi11omyces pretorie11sis (Pole-Evans) Y:inky. 2003b:57. 
Ustilago pretoriensis Pole-Evans, in H. & P. Sydow, Ann. Mycol. 12:263, 
19 14. - Sphacelotheca pretoriensis (Pole-Evans) Zunde l, 1938:30 1. -
Sporisorium pretoriense (Pole-Evans) V<inky, 1998c:9, nom. herb. - Type 
on Panicum helopus Tri n. var. glabrescens (K. Schum.) Stapf (Urochloa 
panicoides P. Beauv.). South Africa, Transvaal. Pretoria. 20.1ll. l914 , A.O.D. 
Mogg, PREM 7408; isotype HUV 18004! 

For its description sec V4nky, 2003b:57. 
On Panic11m maximum Jacq .. Urochloa brachyum s (Hack.) Stapf, 

U. panicoides P. Beauv. (U. helopus (Trin.) Stapf: Panicum helopus Trin. 
var. glabrescens (K. Schum.) Stapf), U. trichopus (Hohst.) Stapf; Africa 
(Malawi , South Africa, Zambia, Zimbabwe). 

3. Sporisorium africallum (Syd. & P. Syd.) Y<inky. comb. nov. 
Basionym: Sorosporium africalwm H. & P. Sydow, Ann. Mycol. 7:544, 
1909. - Type on Panicum trichopodon A. Rich. (= Urochloa trichopus 
(Hochst .) StapQ, Ponuguesc East Africa [Mozambique] , 18.JV.l908 , C.W. 
Howard ; isotypes BPI 179411 & 1794 12. PREM 763 1. 

Sphacelotheca serrata L. Ling. 1953b: 183. - Sporisorium serratum 
(L. ling) V<inky, 1997b: 140.- Type on Brachiaria serrata (Thunb.) Stapf. 
Nyasaland [Malawi), Lilongwe, IX. I950, G. Jackson, IMl 44074!: isotype 
HUV 17372! (syn. nov.). 

For its descri ption sec Y<inky. 1997b:140 (as Sporisorium serratum ). 
On Brachiaria serrata (Thunb.) Stapf, Urocll loa oligorric/10 (Fig. & De 

Not.) Henrard (U. bofbodes (Steud.) Stapf), U. trichopus (Hochst.) Stapf 
(Panicum trichopodon A. Rich.); Africa (Malawi , Mozambique, S. Africa). 



87 

4. Sporisorium o•·arium (Grifflths) VUnky, 1997b: 138. 
Sorosporium ovarium Griffiths, 1907:209. - Lectotype (designated by 
Zundel, 1953:68) on Panicum caespitosum Swartz(= Brachia ria replans (l..) 
Gard . & C.E. Hubb.). Mexico, Hidalgo. Dublan, 9.1X.l905, D. Griffiths. BPI 
180088! 

Sphacelotheco dip/ospora (Ell is & Evcrh.) G. P. C linton var. vermcu/osa 
G.P. Clinton, 1906:27. - Type on Panicum sp. (= Brachiaria mezia11a 
Hitchc .. comp. l ing. 1953b: l91 ), Mexico. near Mexico City, Lechcria, 
5.Vll.l904, C.G. Pringle, NHES; isotypcs BPI 17748 1, HUV 16754! (syn. by 
Ling, 1953b: 191, confirmed). 

Us1ilago verecunda H. Sydow. 1935:231. - Sorosporium verecundum 
(Syd.) Zundel, Bolhalia 3:304, 1938. - Type on Urochloa helopus (frin.) 
Stapf, South Africa, Transvaal, Pretori a, Wondcrboom, Siding, 27. U.1931. 
A.O.D. Mogg, PREM 26609; isotype HUV 18208! (syn. nov.). 

Sorosporiwn brachiariae J.C. Hopkins, 1938: 109 & 126. - Type on 
Brachiaria brizanrlw (A. Rich.) Stapf, Rhodesia [Zimbabwe) , Sali sbury 
[Harare), 26.1.1932, J.C. Hopkins, Herb. Dept. Agricu lt. Southern Rhodesia 
no. 1860: isotypi in PREM 30370! BPI 179468! & 195141. (syn. by Ling. 
1953b: l91 , confinncd). 

Ustilago urochloana Zundel, 1943:166. - Type on Urochloa trichopus 
(Hochsc.) Stapf, South Africa, Transvaal, Crocodile River, Brown's Kuil 
Dri rt. 8.V1.192 1, A.O.D. Mogg, PREM 20690; isotypes BPI 168742!, HCIO, 
HUV 15403! (s)'n. nov.). 

Sorosporium braclriariae-ranwsae Ramakrishnan, 1952: 11 3. - Type o n 
Brachiarifz ramosa Stapf, India, Tamil Nadu, Coimbatore, Pollachi. 
20.VITI. I9 12, S. Sundararaman. HCIO 19814!; isotypes IMI 56705, HUV 
17272! (syn. by Vanky, 1997b: 139). 

For its description sec Vcinky, 1997b: 138. 
On Brachiaria briumtha (A. Rich .) Stapf, B. lata (Schum.) C.E. Hubb., 

B. mez.iana Hitchc., B. piligera (F. Muell .) Hughes, B. ramosa Stapf, 
B. reptans (L.) Gard. & C.E. Hubb. , B. xamholeuca (Hackel ex Schinz) 
Stapf, Panicum maximum Jacq. , Urochloa fascicu lata (Sw.) R. Webster, 
U. mosambicensis (Hack.) Dandy (U. pullulans Stapf var. mosambicensis 
Hack.). U. panicoides P. Beauv. (U. he/opus (frin.) StapO. U. trichopus 
(Hochst.) Stapf. Urochloa sp.: Africa (Botswana, Cape Verde 1.. Malawi , 
Soulh Africa, Zambia, Zimbabwe), S. Asia (India), Australia, N. & C. 
America (Mexico, Panama). 

Key to the smul fungi of Brachiaria, Eriochloa, Urocltloa and Yakirra 
(M. = Macalpittomyces, S. = Sporisorium) 

I . Sori in the leaves and s1ems .... .. ............................... Eballistra brachifzriae 
- Sori in ovaries, Oowcrs or spikelets .... .. ......... 2 



2. Spores more lhan 13 ~ m long. Sori in ovaries .... ............................ ..... ... . 3 
- Spores less than 15 ~m long. Sori in ovaries, flowers or spikelcts .......... .4 
3. Spores \9-24(-26) J.lffi long ..................................... Tilletia brac/riariae 
- Spores 13.5-18.5 J.lffi long .. ...... Tilletia mauritiana 
4. Sori in some ovaries or flowers o f an inflorescence. Sterile cells 

abundant between the spores .. ......... 5 
- Sori io all ovaries or flowers of an inflorescence. Sterile cell s 

few or absent ................................ .. .. ... 8 
5. Spores 8-13 j.Jffi long.. . ................. ..... 6 
- Sporcs7-11 j.tmlong .......................... ? 
6. Sori inconspicuous, up to 2 mm long. Spores densely, evidentl y 

echinulate. Spore profi le serrate .................. ...... ................. M. lanakae 
- Sori hypertrophied , up to 40 mm long. Spores prominently, 

moderately densely echinulate. Spore profile serrulate ....... M. preloritt~s is 

7. Sori inconspicuous, up to l mm long. Spores densely, low verrucose-
echinulate. Spore pro fil e smooth to fi nely wavy ... .. ............ M . brachiariae 

- Sori hypertrophied, up to 5 nun long. Spores sparse ly, evidently 
echinulate. Spore profile finely, sparsely serrulate ......... .......... M. ordensis 

8(4). Columella and spore balls absent. Sari destroyi ng the inner floral 
organs, often also the basal part o f the fl oral envelopes .. .... Ustilago oputa 

- Columella and spore balls present , at least in young sori. Sori otherwisc .. 9 
9. Sori 5-10 mm long. Spores e"'pressly dimorphic. 

Outer spores in a ball mam illate ........ ........... ......................... S. eriochloae 
- Sari usuall y much shorter. Spores not or only slightly 

dimorphic, not mamillate.... .. ..................................... 10 
10. Spores 6. 5-9 ~..tm long; wall uneven, 0.5- 1.5 JJm thick, 

smooth to punctate-\'erruculose ... ... ........................... .. S. afn'canum 
- Spores larger, wall evenly thick ............................. .. .... .. ....................... 11 
I I. Spores 8-10.5 J.lffi long, finely punctate to verruculosc. 

Spore profile smooth ................................................. ................ 5. cryptum 
- Spores larger. densely verrucose-echinulate. Spore profile 

wavy to finely serrulate .... . . . . .............................. 12 
12. Spores 8-12(-13) J.lffi long.. . .... S. ovarium 
- Spores 9.5- 15 J.un long ... S. mixlum 

The smut fungi of Arundinella (Poaceae) 

Anmdinella Raddi, with c. 50 species in the tropics and subtropics, mai nl y in 
Asia, be longs to the rribe Arundincllcae of the subfamily Panicoideae 
(Calyton & Rcnvoize, 1986:3 16). At least ten smut fungi have been reported 
on Arzmdinella: 1. Macalpi11omyces effusus (Syd. & P. Syd.) VUnky. 
2. MelaJJotaenium aru1Jd;,1ellile M.S. Patil , 3. M. tuberclllatae M.S. Patil , 
4. Sorosporium arundinellae Syd. & P. Syd. , 5. S. concelatum L. Li ng, 



6. Tilletia arundinellae L. Ling, 7. Ustilago arundinellae Bref., 
8. U. arundine//ae-!Jirlae S. Ito, 9. U. pimpn'na Thirum. & Pavgi, and 
10. U. shimadae Sawada. The recogn ised eight species. including a new one, 
are: 

1. MacolpinDni)"Ces effusus (Syd. & P. Syd.) Vlinky, 1997a: 129. 
Ustilago e.ffusa Syd. & P. Syd., in H. & P. Sydow & Butler, 1906:425.­
Endosporisorium effususm (Syd. & P. Syd.) K. Vlinky, 1995:2 12. - Type on 
Andropogon muricatus Retz. (= Vt.tiveria zizanioidt.s (L.) Nash), India, 
Assam, Sylhct Distr., Kan3ighat, 21.V. l905, E.J. Butler 450. Holotype HCIO 
450, isotypcs BP1160327, 160328, 188930, HUV 16416. 

M. effusus was also collected on Anmdinella bengalensis (Spreng.) 
Druce. It is questionable if the healthy innorescence of A. bengalensis and 
the smutted plants in HCIO 1417 represent lhe same species. If I accept it, I 
do it only because this collection was made by E.J. Butler. an outstanding 
botan ist and mycologist, who knew \·cry well the grasses and their smuts of 
Ind ia, and also collected lhc type specimen of M. effusus. 

For description see V<inky. 1995:2 12 (as Endosporisorium effusum). 
On Amndinella bt.11galensis (Spreng.) Druce. and Vetiveria zizanioides 

(L.) NMh; S. Asia (India). 

2. "Me!JJnolaenium" arrmdi11el!JJe M.S. Pmil, 1992:179. 
Type on Anmdinella serosa Trio., Indi a, Maharashtra State, Sangli . X U 985, 
S.R. Yadav, HCIO 30107! 

Sori in the leaves as lead coloured angular or linear, nonerumpent spots , 
c. 1 mm wide and up to 15 mm long. Spores embedded in the lea f ti ssue in 
the intercellular spaces of mcsophyll cells, globose, subglobose, ovoid to 
slightly irregular, 6-9.5 x 7-11 J.l ffi, yellowish-brown; wall even or slightly 
uneven, 0 .8-1.5 ~m thick, smooth. 

On Aru11dinella setosa Trio.; S. Asia (India). 

3. "Me!JJnotaenium" tubercu/atae M.S. Patil, 1992:180. 
Type on Arundinel/a wberculata Munro, India. Maharashtra State, Kolhapur. 
Shivaji University Campus, 1S.Xll .1985, M.S. Patil , HCJO 301 08! 

Son" in the leaves as lead coloured spots, 1- 5 x 2-15 mm or larger by 
connuence. Spores embedded in the leaf tissue, usually irregularly 
subpolyhedral, rarely subglobose or ellipsoidal. 8-13 x 9- 16 IJ.m. dark 
reddish-brown; wall uneven, (1- )2-4(-5) J.lm thick, smooth . 

On Amndinei!JJ tuberculata Munro: S. Asia (India). 

4. Sporisorium aru~tdi11ellae {Bref.) Vanky, comb. nov. 
Basionym: Ustilago arundine/lae Brefeld, Unters. Gesammtgcb. Mykol. 
12:108, 1895.- Sphacelotheca arundine/lae (Bref.) Mundkur, 1939: 113.­
Type on Anmdinella sp., India, West Bengal, Calc utta, ?, comm. 
Cunningham. 



90 

Fig. 48. Sori of Tille rio UnyUtra in all O\•aries of a spikelet of £rugrosris coupltosa (rypc). 
Bar = lmm. 

Fig. 49. Sori of Sporismium orvndi'ltllue-pumilue on Anuulitrtlltl pumilu (type). To the left a. 
healthy plant. Enb.rged a healthy and three infected spikclets. 

OIU$ = I em for the habi t, and 2 mm for lhe detail drawings. 
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According to Brefeld's incomplete original description, the sori are in the 
ovaries, the spores arc smooth, rounded, brown, 8-9 ~m in diameter. Spore 
germination rcsullS in 4-ccllcd basidia on which ellipsoidal basidiospores are 
produced on sterigmata (Brefeld, 1895: 108, Pl. VI, figs. 19-23). 

Fortunately, Mundkur ( 1939:113) studied the type spec imen before it was 
dcsLroycd in Berlin, and gave a more complete description for it, under the 
name of Sphacelotheca anmdinellae: "Ovaricolous; sori 2.5-3 mm long, 
covered by a firm faJse membrane consisting of hyaline, globose, smooth , 
steri le cells; columella slightly coiled at the top. Spores mostly globose, some 
round and flattened when they have a concavity on both sides at the centre 
which looks like a large vacuole; mostly Vandyke Brown (Ridgway) but 
those that are nat, Cameo Brown: epispore marked ly thick wi th a smooth 
edge, with surface minutely pined; diameter 7- 10 Jl with a mean of 8.9 ~." 

On Anmdinel/a sp.; S. Asia (Ind ia). Known only from the type locality. 

Sorosporium concelat1un L. Ling belongs to the genus Sporisorium. The 
name Sporisoritmz concelatum being occupied , a new name is proposed for 
this smut: 

5. Sporisorium arundinei/Qe-nepalensis V~nky, nom. nov. 
Replacing Soro:sporium concelatum L. Ling, Lloyd ia, 14:106. 1951 (not 
Sporisorium concelatum (Zundel) M. Picpcnbring. 2002:109, type on 
lsc!Jaemum larifolium). - Type on Arundinella nepale11sis Trin., Australia. 
New South Wales. Gilgandra, Vll . l928. without name of collec tor, BPI 
179453! 

Son' in the ovaries, infecting all the spikclcts in a panicle, 2-3 mm long, 
oblong, taperi ng at both ends, concealed by the glumes, each e nclosed in a 
greenish peridium of host tissue and fungal celts. Spore balls sub globose to 
oblong or irregular, 25-65 x 30-70(-100) J.tm, reddish-brown to opaque, 
rather permanent. Spares irregularly subpolyhcdral or polyhedral. 5.5- 9 x 
6.5-10.5 ~m. dimorphic; peripheral spores deep cinnamon brown, densely 
verruculose on free surface, inner spores subhyaline to yellowish-brown, 
apparently smooth to finely punctate. No sterile cell s between the spores. 

On Arundinella nepalensis Trin.; Australia. Known only from the type 
collection . 

6. Sporisorium artmdiJiel/ae-pumilae V:inky, sp. nov. 
Typus in mauice Arundintlfa pumila (Hochst) Steud. (del. S. Katthikeyan. HS I). India. 
Mah:uasht.t;~. SUlt.e, 21on N. oppid. Mah:lb:tleshw:~.r. n •S6' N, 7J•42' E. all. cca. 1310 m.s.m .. 
26.X. \992, k g. C. & K. Vinky. Holotypus in Herbario Ustil. VM!ty, HUV \S76\, isotypi in 
VMky, Ust. u s. no. 917 (ut Sporisorium anmdindla~). 

Sorl in spiculis omnibus eiusdem inOoresccntiac:, globoidci usque: cllipsoidalcs. saepc cum 
::.picibus :u:uris iOOumcntorum Oor.Uium intemorum p:utlm dcsli'Uctorum. O,S-0.8 x 0,6-1.2 mm. 
parrim glumis obtccti, primum pcridio Crtl~ origine phlntae nutrientis et fung:Ui coopeni. quo 
ab llpice eius ropco m:w;un ::.uobro~. scmiagglutin:llarn usque puh-crcarn glomcrulonnn 
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spor.vum laxorum. spor.vum et cellularum sterilium columellam <:enunJem obtu~. 

tcnuiescentem, r.:amulis apicalibus bn.wibus insuucum circunMJantem osten<kntes. Glomeruli 
spororum ephemeri. Sporot in maturitate singulae, subglobosae, cllipsoid3les usque 
subpolycdricc parum im:gulares. 8- 11 x 9,5-14.5 }.lm. mediocriter atro-rlavidobruMeae: pariete 
::.equ.11i. o.s-1 ~o~m cns.so. subliliter. dense puncwoveauculoso usque vcm~culoso-echinu l:uo: 
imago obliqu" spor.vum levis usque leniter semJiat~t. Cdluftu Jttriles in catervis parvU vd in 
c:~.tenis bre\ibus. cellul:.c singulae im::gularcs, lateribus uno \'d pluribus dep13n:llis, 4-9,5 x 
6,5-12 JJ m. subhyalinac vel colore navidobrunnco linctae: pariete aequali. ca. O.S 111n crasso, 
levi. Gtrminorio spororum cum hyphis r.tmifieatis. 

Sori (Fig. 49) in all spikelets of an inflorescence, globoid to ellipsoidal, 
often with acute tips of panly destroyed inner floral envelopes, 0.5-Q.S :<. 
0.6-1.2 mm, panly hidden by the glumes, at first covered by a thick peridium 
or host and fungal origin which ruptures from its apex disclosing lhe dark 
brown, semi-agglutinated to powdery mass of loose spore balls, spores and 
sterile cell s surrounding a stout, narrowing central columella wi th short 
apica1 branches. Spore balls ephemeral . Spores (Figs. 43, 44) when mature 
single, subglobose, ellipsoidal to subpolyhedrally slightly irregular, 8- 11 x 
9.5- 14.5 ~m. medium dark yelJowish-brown; wall even, 0.5- 1 J..lffi thick, 
finely, densely punctate-vcrruculose to verruculose-echinulate, spore profile 
smooth to finely serrulate. Sterile ceiJ.s (Fig. 43) in small groups or short 
chains, single cells irregular with one or several flattened sides, 4-9.5 x 
6.5-12 J..lm, subhyaline or with yellowish-brown tint; wall even, c. 0.5 J..lm 
thick, smooth. Spore genninarion (Fig. 45; on water-agar. in 5 days, at room 
temp.) results in ramified hyphae. 

On Arundinelfa pumila (Hochsl.) Steud.; S. Asia (India). Known only 
rrom the type collection. 

7. Tilletia arundinellae L. Ling, 1945:1. 
Type on Arundit1ella anomala Steud., China, Sz.echwan Prov., Chcngtu, coli. 
L. Ling, BPI 196372! 

Sori in the ovaries, scattered in the inflorescence. inconspicuous. 
protruding between the glumes, ovoid to horn-shaped. 1-1.5 x ~ mm. 
enc losed by a fi rm, purplish-tinged pcridium which ruptures irregularly 
revealing a black. pul,•erulent spore mass intermixed with sterile cells. Spor~s 
globose or subglobose, rarely broadly ellipsoidal , 21-32(-34) x 
22- 33(-37) ~m. reddish· to blackish-brown, rarely with a papilla or a shoner 
or longer, sometimes coiled , hyaline appendage: wall 4-5.5 ~m thick 
including the thin (c. 0.8 J..lffi), uniform endospore and the exospore provided 
with 1.5-3 ~m high warts. In SEM the warts arc confluent forming shorter or 
longer, parallel or spirally arranged rows. Sten'l~ cells smaller than the 
spores, 13-20 ~m long, hyaline, often pedicelled; wall 1- 2.5 ~m thick, 
smooth. collapsed in old specimens. 

On Anmdin~/la anomala Steud.; E. Asia (China). Known only from the 
type collection. 
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8. Tilletia lin~ata R.G. Shivas & Vlinky, in V!nky & Shivas, 2001:169. 
Type on Arwulinella nepalensis Trin., Ausrralia, Western Austral ia, 
Kimberley region, at the Lake Kununurra, 15°46' S, 128 '"44' E, alt . 20 m, 
28.0.1 995, leg. A.A. Mitchell, PERTH 3801454; isotype HW 17450! 

For description and illustrations see Vlinky & Shivas, 2001:169. 
On Anmdinella nepalensis Trin.; Australia. 
T. Jineata differs from T. anmdinellae by sma1ler spores (20-27(-30) J.l ffi 

long), warts which are not fusing into rows, seen in SEM. and by larger 
sterile cells (20-40 Jlffi long). 

Excluded or synonyms are: 

Sorosporium arundinellae H. & P. Sydow, 1901 :(2), (type on Anmdinelta 
011omala Steud. {=A hirta (Thunb.) C. Tanaka), Japan, Saitama Prcf., Omiya 
city, 20.Xll899, Nishida & Nambu, BPI 179450! & 195110!) is 
Uslilaginoidea arrmdinel/ae Henn .. an anamorphic Ascomycete (camp. also 
Ling, 195 1:106 & 1953c:344). 

Uslilago arundinellae·hirlae S. Ito, 1935:88, type on Arundinella hirta 
(Thunb.) C. Tanaka var. ciliata Koidz., Japan. was considered by Kakishima 
( 1982:85) to be a synonym of Ustilago kusanoi = Sporisorium kusanoi (Syd . 
& P. Syd.) V~nky, type on Miscanthus Stlcchanflorus Hackel. lribe 
Andropogoneae, sublribc Saccharinae, Japan . Indeed, the two types are 
identical in their sari and spore morphology and indistingui shable from each 
other. I suspect that the host plant of U. anmdine/lae·hirwe: is a Miscanthrts 
sp .• which was not possible to verify on the specimens at hand (see also 
Vinky, 2000b: l56). 

Uslilago pimprina Thirum. & Pavgi is U. egenula Syd. , P. Syd. & Butler. 
Ustilago pimprina Thirumalachar & Pavgi ( 196811969:251) was described on 
"Arundit~ella sp." from India, Poona. at Pimpri, X.l955 , M.J. Thirumalachar 
1252. It is not known where the type is deposited. Despite the statement in 
the introduction. it is not in HCIO. IM1 or in BPL 

An excellent drawi ng of the diseased plant in Thirumalachar & Pavgi, 
1968/1969, Pl. XV. figs 16 & 17, shows that the host plant is an Eragrostis, 
not Amndillella. The description of Ustilago pimprina fit well with the 
chllfacters of Ustilago ege1Jula Syd., P. Syd. & Butler (type on Eragrosris 
nutans (Rctz.) Nccs ex Stcud., ind ia). Consequently, I am considering 
U. pimprina to be U. egenula (syn. nov.). 

Ustilago sllimadae Sawada ex L. Ling, Mycologia 4 1 :260. 1949b. -
Ustilago shimadae Sawada. 1944:34 (invaJid name, no Latin diagnosis). -
Type on ?Atulropogon or ?Arrmdinella, Taiwan, Taipeh, 3.IV. I9 11. Y. 
Shimada. 
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It is not known where the type is deposited {Kakishima, in Jill .). 
According to Ling (1949:260), "the sori entirely destroy the floral axis, 
r.ransforming it into a long, curved, tlagclli form structure, covered by a 
whitish, delicate membrane of host tissue. approximately 25 em long. Spores 
chiefly globose to subglobose, 4.4-6.5 ~m diam., smooth. light olivaccous 
brown". A comparison of U. shimadae with Sporisorium kusanoi (Syd. & P. 
Syd.) V:tnk.y (type on Miscanthus saccharifloms Hack., Japan), for which the 
description fits well with that of U. shimadae, may re veal a conspccificity. 

Key to the smut fungi of Arundine/la 
I. Sari in the leaves as lead-coloured spots or stri pes ...................... .......... .. 2 

Sari elsewhere. .. .............. ..... ............................ .................. ... ..... .. . . .. , 
2. Sori long linear. Spores 7- 1 I J.lffi long, regular, wall 0.8-1.5 J.lffi thick ... 

........ .... "Melonotaenium" arundinellae 
- Sori as wide spots. Spores 9- 16 J.lffi long, irregul ar, walll - 5 ~m thick ... 

........... "Melanotaenium" tuberculatae 
3. Spores large, over 20 ~m long ............................................................. ... 4 
- Spores SJnaller ......................... .. ........ .................................... .... .. 5 
4. Spores 22-37 J.lm long. In SEM warts often confluent in rows. 

Sterile cells 13-20 ~m long. .. ............ ... Tilleli4 arundinellae 
- Spores 20-30 ~m long. ln SEM wans not eonnuent in rows. 

Steri le cells 20-40 ~m long .............................. ....... ............. Tilletia lineata 
5. Sari on the st.ems ... .. ............................. .. .. .. .. .. 6 
- Sori in the ovaries ......................... 7 
6. Spores ex1ernal around a long, flagclliform columella ...... Spor. kusanoi(?) 
- Spores hidden within a tubular sorus .................. Macalpinomyces ejjusus 
7. Sari 0.6-1.2 mm long. Spores 9.5-14.5!-lm long ... 

......... ................... ......... ...... ...... . Sporisorium arundinelloe·pumilae 
- Sori 2-3 nun long. Spores 6.5- 10.5 ~m long ................................ ........... 8 
8. Spore balls rather pennanent. Spores subpolyhcdral or 

polyhedral, dimorphic .......... . ...... ... Sporisorium arundinelloe·nepalensi.~ 
- Spore balls ephemeral. Spores mostly globose, not dimorphic .. 

.......................... . . ....... Sporisorium arundinellae 

The smut fungi on lschaemum (Poaceae) 

lschaemum L., with c. 65 species throughout lhc !Copies, but main ly in Asia, 
belongs to the subfamily Panicoidcae, tribe Andropogoneae, subuibe 
Ischaeminac. The genus is o ften quite diffi cult to distinguish from 
Andropogon (Clayton & Renvoi1.e, 1986:345). Eleven (+ I?) smut fungi could 
be recognised on lschaemum. The followi ngs have been found 10 be 
synonyms: Sorosporium geminellum Syd., P. Syd. & Butler is Sporisorium 
flagellaltlm (Syd., P. Syd. & Butler} Vdnky, Sorosporium yoshinagae Zundel , 
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and Ustilago ccmcelata Zundel represent Sporisorium ischaemi· 
antlrephoroides (S. Ito) Vanky & Kakish. 

t. }amesdicksonia ischaemia11a (Thirum. & Pavgi) R. Bauer, Bcgerow, 
A. Nagler & Oberwinklcr, 2001 :422. 

Melanoraenium ischaemianum Thirumalachar & Pavgi, 1967(1968):25. -
Type on lschaemum semisagittarum Roxb., India. Poona, Khandala, 
l4.XI.1954, M.J. Thirumalachar 1242. Topotypc on 19.X.1995, N.D. 
Sharma, C. & K. Vanky, HUV 17524' 

Sori on the leaves Conning black, ellipsoidal, nonerumpent spots. 1-5 x 
I .5-8 mm, or larger by confluence, with spores embedded in the host tissue. 
Spores usuall y irregularly subpolyhedral, rarely ovoid, (8-)9-13(-15) x 
(9-) 10-18 ~m. dark olive-brown; wall irregularly thick, l- 5(-8) ~m. Spore 
germinalion results in holobasidia. On the top of basidia, slightly benL. short 
bal listo-basidiosporcs are produced on sterigmata. Basidiospores genni nate 
either by hyphae or give rise to secondary ballistosporidia on sterigmata 
(Bauer eta!.. 200 1:4 19. fig . 11 ). 

On /schaemum indicwn (Houtt.) Merrill, / . semisagiuamm Roxb.; Asia 
(India). 

2. Phragmotaenium indicum (V<inky, M.S. Patil & N.D. Sharma) R. Bauer, 
Bcgerow, A. Nagler & Obcrwinkler, 200 1:423. 

Melanorae11ium ittdicum Vlinky. M.S. Patil & N.D. Sharma, in Vlinky, 
t997b: 149. - Type on /scllaemum indiwm (Houtt.) Merrill , Ind ia, 
Maharashtra State, Kolhapur, Shivaji University Campus, alt. 650 m. 
24.X. 1995. K. Yanky, HUV 17508 !; iso1ypc in HCIO. Para1ype on 
/s(:haemum indicum, India. Madhya Pradesh, Jabalpur. J .N. Agricultural 
UniverSity Campus, alt. c. 410 m, 27.X.I996,1eg. N.D. Sharma. HCfO, HUV 
18022!; isoparatypes in v anky. Ust. exs. no. 101 2. 

Sori on the leaves forming small , elongated, nonerumpcnt, black spots, 
0.2-0.5 x 0.3-1 nun, or larger by confluence. Spores embedded in the host 
tiss ue. subglobose. ovoid. broadly ell ipsoidal to sli gh tly irregular, 7-11 x 
8-13 J.lffi , olive-brown; wall 1-2.5(-3) JJffi thick, two-layered , slightly 
uneven, in LM smooth. in SEM finely , densely verrucul ose. Spore 
germina1i011 results in 4-celled phragmobasidia measuring 2-3 x 50-90 J.un. 
On the basidia, laterall y, on 1.5-3.5 JJni long steri gmata, slightl y bent ballisto 
basidiosporcs are produced measuri ng 1.5- 2 x 8-11 JJm. Basidiosporcs 
germinate by hyphae (camp. also Bauer et al., 2001:419. fig. 12). 

On /scltaemum indicum (Houtt.) Merrill; S. Asia (India). 

3. Sporisoriumflagellatum (Syd., P. Syd. & Butler) V~nky, 1997a: 139. 
Soro~·porium flageltarum H. & P. Sydow & Butler, 1907:489. - T ype on 
lschaemum timorerue Kunth, India, Wynaad, Malabar, 30.IX.1904, E.J. 
Butler 727, HCIO 727; isotypcs in Syd. UsL no. 393, HUV 1667! 
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Usrilago burmanica H. & P. Sydow & Butler, 1912:250. - Type on 
/schaemum sp. (= /. timorense Kunth), Burma, Moulmein , Kya-i n, 9.1. 1908. 
E.J. Butler 1424 , HCI01424; ;sotypcs BPI159458, 159459, 188925, CONN, 
HUV 15418! (syn. by Ling. 1949: 132, confirmed). 

Sorosporium geminellum H. & P. Sydow & But1er, 1912:253.- Type on 
Andropogon sp. (1= lschaenmm sp.), India, Assam, Khasia Hills, 
Maoryngkncng, 12.Vl.1911 , ! .H. Burkill, HCIO 1439; isotypc HUV 17284! 
(syn. nov.). 

Sori destroying the whole inflorescence, covered by a yellowish-brown 
pcridium and hidden by the terminal leaf sheath from which a long (up to 
5 em or longer), twisted, flageUiform columella protrudes. At maturity the 
peridiurn ruptures. di sclosing the blackish-brown. granular-powdery mass of 
spore balls intermixed with groups or sterile cells. Spore balls subglobose 10 
ovoid, 25-50 x 28-65 ~m. dark reddish-brown, composed of 7-30 
(or more?). rather easily separating spores. Spores subglobose, ellipsoidal to 
irregular with somewhat Oauened contact sides, 9- 15(- 17) x 12.-19 ~m, 

reddish-brown; wall 1-1 .5 ~m thick, in most of the spores with a thinner 
area, densely and finely verruculosc-echinulate which just affects the spore 
profiJe. Sterile cells in irregular groups, collapsed in old spec imens. si ngle 
cells c. 10-16 J.lm long, hyaline, thin-walled (c. 0.5 ~ m), smooth. 

On lschaemum i11dicum (Houn.) Merrill (/. ciliare Retz.). /. rimorense 
Kunth (Spodiopogon blumii Necs ex Steud .; S. bryonis Trin.), /schaemum 
sp.; S. & E. Asia (Burma, India. Japan, Sri Lanka). 

Report of Ustilago burmanica on lschoenwm spalhiflorum Hooker fil. 
(= Triplopogon ramosissimum (Hack.) Bor), from India, Bombay (Kulkarni , 
ap. Butler & Bisby, 1931 :48), refers cenainly to Sporisorit1m triplopogonis 
V;inky. 

4. Sporisoriumfurcatum (Syd. , P. Syd. & Butler) V:tnky, comb. oov. 
Basionym: Sorosporium furcalum H. & P. Sydow & Butler. Ann. Mycol. 
10:254, 1912. - Type on /schaemum aristatum L., lndia, Maharashtra State, 
Nagpur Distr., Lendru, 2.X.1908, P.A. Pandit, HCIO 1442; isotype BPI 
195113! 

Sori in the inflorescence. 7- 15 mm long, partly hidden by the distal leaf 
sheath , first covered by a thick, brown peridium which ruptures irregularl y 
disclosing the dark brown, semi-agglutinated to powdery mass of spore balls. 
~-pores and groups of sterile cells surrounding a central columella composed 
of severn!, fi liform. agglutinated branches. Spore balls variable in shape and 
size, subglobose. ovoid, elongated or irregular, 40-80 x 40-100(-120) ~m. 
dark reddish-brown to subopaque, composed of tens to hundreds(?) of spores 
which separate by pressure. Spores globose, subglobose, ovoid. ellipsoidal to 
slightly irregular, subpolyhedrol, 7- 11 .5 x 8-12.5(-14) )Jm, yellowish-brown: 
wall even or nearly so, 0.5-0.8 ~m thick, densely punctate to fine ly, dense ly 
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verruculose-echinulate on the free surface, spore profile smoolh, wavy to 
very finel y serrulate. Sterile cells in irregular groups, subhyalinc to pale 
yellowish-brown, single cells about the size of the spores. 8- 12 1-1m long. 
collapsed in old specimens. 

On Jschaenmm aristarum L.: N. Africa (Sudan), S. Asia (India). 

5. Sporisorium /Jai"anae (Zundel) L. Guo, 1998: 1. 
Spltacelotheco hainanae Zundel, 1939:585. - Sphacelotheca tongfinensis 
(fracy & Earle) Zundel var. hainanae (Zundel} L. Ling. 1953c:334. - Type 
on Jschaemum rugosum SaJisb., China, Island ofHainan, Kachek, 13.X.l9 12, 
A.S. Hitchcock 19610, BPI 195080! 

Sori in all ovaries of an inflorescence, ellipsoidal, 0.5- 1.5 x 2-4 mm, 
more or less hidden by the floral envelopes, at fi rst covered by a light brown 
peridium which ruptures irregularl y revealing a dark brown, powdery mass of 
spores and sterile cells surrounding a simple, central columella, often with 
shorter or longer, thin, apical branches. Spores when mature single. globose, 
subglobose to broadl y ellipsoidal. 6.5- 9 x 7- 11 JJ.m, yellowish·brown; wall 
even, c. 0.5 Jlffi thick, moderately dcnscly,low echinulate, spore profile wavy 
to finely serrulate. Srerile cells in irregular groups, single cells subglobose. 
ellipsoidal. usually rounded irregular with one or several slightly fl auencd 
sides. 8- 16 Jlffi long. subhyali ne to pale ycll owish· brown tinted, collapsed in 
old specimens; wall 0.5- l.S J..Im thick. smooth . 

On lscllnenwm aristat11m L., /. mangaloricum (Hack.) Stapf ex C.E.C. 
Fischer, I. ntgosum Salisb.; E. & S. As ia (China, India, Vietnem), 
E. Malaysia (Sarawak). 

6. Sporisorillm iscltuemi (L. Ling) Vlinky, comb. nov. 
Basionym: Sorosporium ischaemi L. Ling, Sydowi a 4:80. 1950.- T ype on 
lschaem11m rugosum Salish., India, Bombay, (Maharashtra State ], Poona. 
Kumra, withoUI date and collector, FH! 

Sori destroyi ng all spikelcts of an inflorescence, 2- 2.5 x 4--6 mm. 
conspicuously protruding between the spreading. deformed. outem1ost nora! 
envelopes, first covered by a thic k, brown pcridium which ruptures 
irregularly from its apex disc losing lhc granular· powdcry, blackish-brown 
mass of spore balls and sterile cells surrounding a stoul, central. irregular 
columella wilh short , apical branches. Spore balls subglobose, ovoid, 
ellipsoidal, clongalcd to slightly irregular, 40-110 x 50-150 J,Jm, reddi sh· 
brown, composed or tens of spores which separate easily by pressure. Spores 
subglobose, ellipsoidal lO usually subpolyhcdrally slightly angular, 9-12 x 
9-13 JJm, yellowish-brown; wall even, 0.5-Q.S JJffi thick, finely, densely 
verrucose-echinul3te, spore profile very fine ly serru lale. Sterile cells few. in 
irregular, small groups. single cells 6.5-12 J-I m long, pale yellowish·brown, 
coll apsed in old specimens. 



On /schaemum rugosum Salisb. ; S. Asia (India). 
Sporisorium ischaemi is close to S. conglinense (Tracy & Earle) L. Guo, in 
which the spore balls arc ephemeral, the spores slighdy smaller and more 
prominently echinulate. 

7. Spori.sorium ischaemi-onthepltoroides (S. Ito) V8nky & Kakish., comb. 
nov. 

Basionym: Uscilago ischaemi·aTflhephoroide.f S. Ito, Trans. Sapporo Nat. 
Hist. Soc. 14:88, 1935.- Type on lschaemum amhephoroides Miq., Japan, 
Honshu, Echigo Prov., Uchi no, l3 .Vlll.1915, S.lto, SAPA! 

Sorosporium yoshinagae Zundel, 1939:589. - Type on "Panicum repens 
L." (= misnamed lschaemum sp., teste K. Vjnky), Japan, Trino-mura 
I= Shikoku I.. Kochi Prer.J, Tosa, 8.VIU. I922, T. Yoshinaga. BPI 1951 31! 
Topotype: 4.VlJI.l940. T. Yoshinaga, SAPA! (syn. nov.). 

Ustilago COIICtdara Zundel. 1945:372. - Sporisorium concelatflm 
(Zu ndel) M. J>iepenbring, 2002:109. - Type on l schaemum latifolirmJ 
(Sprengel) Kunth. Colombia. Antioquia. Medellin, "La Norma" , 1650 m, 
VD. I942, C. Garces 0., BPI 159676; isotypcs in Fungi of Colombia 
no. 1643, BP11 96342, HW 16758! (syn. nov.). 

Sori surrounding the floral stem, comprising also the inflorescence, 
sometimes on ly its proximal pan, while groups of intact spikelets may be 
present on its distal pan, flagclliform, 1-2 mm wide, 2.5- 9 em long, at first 
more or less hidden by leaf sheaths and also covered with a thin, greyish 
pcridium of host origin, which early flakes away and the dark brown. 
powdery mass of spores and sterile cells are scattered, leaving behind the 
naked floral axis as a long, stout, narrowing or fl agelliform. often bifurcate 
columella, sometimes with short branches on its distal part. Spores when 
mature single, rounded to elli psoidal, typically more or Jess flatte ned or even 
impressed on one side, appearing hemiglobose, 4-6.5 x 5-71Jm, yellowish­
brown; wall thin, c. 0.5 IJm, thinner on the flattened side, apparently smooth 
to very fine ly punctate, in SEM fine ly, sparsely vcrruculosc. Sterile cells in 
irregu lar groups, shon chains or si ngle, larger than the spores, subglobose, 
ellipsoidal to usually irregular, with one or several flattened sides, 6-13 x 
8- 18 IJm, hyaline to pale yellowish-brown, collapsed in old specimens; wall 
0.5-lJlm thick, smooth. 

On lschaemum anrhephoroides Miq., and its var. eriostacllyum Honda, 
I. aristatum L. var. glaucum (Honda) Koyama (/. crassipes (Steud.) Theil .), 
I. latifolium (Sprengel) Kunth, /schaemum sp.; E. Asia (Japan), S. America 
(Colombia). 

Ling (1949a: l32) considered Sorosporium yoshinagae Zundel to be a 
synonym of Sorosporium formosanum (Sawada) Sawada (= Sporison'um 
jormosanum (Sawada) Vanky), type on Panicum repens L., Taiwan. Indeed. 
the spore measurements of S. jomwsmwm (5-6.5 x 55-1 IJm) are close to 
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those of S. ischaemi-anthephoroides. However. in S. fornrosanum the 
peridium is thick, there arc numerous, filiform columellae, and the spores arc 
sparsely, usually evidently punctalc. 

In the description of U. couce/ata, Zundel (1945:372) docs not mention 
the presence of a peridium around the sori and the steri le cells between the 
spores. Zundel also failed to give lhe spore measurements, and the 
measurcmcms of the sari should be 2.5-3 em, not nun as originally given. 

8. Sporisorium iscllaemicola (L. Ling) VMky, comb. nov. 
Basionym: Spltace/otheca ischaemico/a L. Ling, Sydowia 3:126, J949a.­
Type on Jschaemum timorense Kunth, Singapore, Botanical Garden , 
21.1. 1948, R.E. Hohtum, fMI 38643! Paratype on Jschaemum digitarum 
Brongn. (= / . polystachyum Pres!), Papua New Guinea, Morobe, 23.1.1939. 
M.S. Clemens 10265, BPII78036! 

Sori destroying lhc inner flora1 organs ("ovaries") of all sessile spikclelS 
of an inflorescence, ellipsoidal, 1-2 x 2~ nun, more or less hidden by the 
floral envelopes, first covered by a brownish peridium which ruptures 
irregularly at maturity, disclosing the dark brown , semi-agglutinated 10 
powdery mass of spores and steri le cells surrounding a stout, simple, tapering 
columella of the length of the sorus. Spore balls present only in early 
developmenlal slage of the spores. Spores when mature single, globose. 
subglobose, to ovoid or ellipsoidal, rather variable in size, wall thickness and 
coarseness of omamenmtion (certainly depending on the original position 
with in the spore ball), 9.5- 14 x 10.5-15 J.lffi. medium to dark reddish-brown: 
wall even to uneven, 0.7-2 llm thick, thick-walled spores often with a much 
thinner part, surface densely, evidentJy echinulate, spore profile serrulate. 
Sten'le cells in irregular groups, si ngle cells subglobose, ellipsoidal to 
irregular. 6-16 J.lffi long. subhyalinc, wall thin, smooth , collapsed in old 
specimens. 

On Jschaemum barbatum Retz. (/. aristatum L. sensu Hack.), 
I. heterotricllfJm Hack., /. indicum (Houtt.) Merri ll , I. polystachyum Pres! 
(/. digitatum Brongn.), /. pubescens Merr., /. rugosum Salish. , /. timorense 
Kunth : S. & SE. Asia (India, Vietnam). Ma1aysia (Sa.rawak, Singapore), 
Indonesia 0N. Timor), Australasia (Papua New Guinea), Micronesia. 

9. Sporisorium iscltaemi-rugosi (J .N. Mishra) V<inky, comb. nov. 
Basionym: Splracelotheca ischaemi-n1gosi J.N. Mishra, Mycologia 48:872, 
1956. -Type on lschaemum rugosum Salish., India, Bihar, Nctarhat, 3000 
ft. J.N. Mishra. HCIO 25278: isotope in HUV 17286! 

Sori destroyi ng the whole inOoreseence. c . 1-3 x 15-20 mm, nearly 
completely enclosed by the uppermost leaf sheaths. fi rst covered by a thick. 
brown peridium which dehisces irregu larly. disclosing the dark brown, semi ­
agglutinated to powdery mass of loose spore balls, spores and groups of 
steri le cell s, surrounding a stoul, c. 0.7 mm wide, uniform columella wilh 
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shortly bifurcate tip, protruding beyond the sorus. Spore balls variable in 
shape and size. composed of numerous spores which separate very easily. 
Spores subglobose, broadly ellipsoidal to usually subpolyhedrally slightly 
irregular, 9.5-12 x 11-13.5 J.lm, ycllowish·brown; wall eve n, 0.8- 1 ~m thick., 
densely, evidently echinulate, spore profile finely serrulate. Sterile cells in 
small or large, irregular groups or chains, single cells subglobose, ellipsoidal 
to slightly irregular, more or less collapsed in old specimens, 10-I?!Jm long, 
subhyaline to pale yellowish-brown: wall 0.5-1 Jim thick, smooth. 

On lschaemum rugosum Salish.; S. Asia (India). 

10. Sporisorium IOtrglinellse (Tracy & Earle) L. Guo, 1990:85 
(as ~ ranglinensis"). 

Ustilago rongli11e11sis Tracy & Earle. 1895:175. - Spl!acelotheca 
to11glinensis (fracy & Earle) Zundel, 1944:406. - Splu:zcelotheca 
tonglinetJsis (fracy & Earle) Y. Ling & Chen, 1945:10 (comb. supern ., not 
Zundel). -Type on lsclwemum ciliare Retz. (= /. indicum (Houtt.) Merrill), 
Singapore, Tanglin (as ~Tonglin"). 1.1893. H.N. Rid ley; isotypes BPI 
168200, 168202. 

Usrifago ischaemi·akoensis Sawada. 1944:33 (invalid name, no Latin 
diagnosis). - Type on /schacnmm ak.ocnse Honda, Taiwan, FSngsan, 
Kaohsiung, 28.X. I911 , Y. Fujilcuro. (syn. by Ling, 1949b:263). 

Son· in all spikelets of an inflorescence destroying the inner nora! organs, 
ovoid to ellipsoidal. 1- 1.5 x 2.5-4 nun, visible between the spreading 
glumes, fi rst covered by a thick, pale brown peridium which ruptures in 
several places disc losing the dark brown. semi·agglutinatcd to powdery mass 
of spores and groups of sterile cells surrounding a simple, narrowing central 
colume lla, sometimes with short apical branches. Spores when mature single, 
globose or subglobose, more rarely broadly ellipsoidal, 9- ll x 9-12 f.im, 
yellowish· to pale reddish-brown; wall even, prominently echinulate, 
t-1.5 J.lm thick, including the spines, spore profile serrate. Sterile cells in 
irregular groups, subhyaline to pale ye llow, single cell s 6-18 J.i.m long, 
collupscd in old specimens. 

On Jschaemum akoense Honda, /. digiratum Brongn .. I. indicum (Houu.) 
Merrill (1. cifiare Rctz.), /. mutiwm L., /. rimorense Kunth: S. & E. Asia 
(China, India, Japan , Sri Lanka, Taiwan), Indonesia (Java), New Caledonia. 

Ling ( \949b:263) corrected the specific epithet lOilgli11em is to 
zanglinensis. I prefer to retain lhe original spelling (see ICBN 60.3). 

11. Tillelia ischaemi Vinky & N.D. Sharma. 2001:71. 
Type on lschaemum rugosum Salisb., Tndi a, Madhya Pradesh. Jabalpur, 
Agricultural University Campus. ah. 410 m, 4.XI.I992 , N.D. Sharma. HUV 
17453!; isotypes HCIO 43237. BPI. 

Sori in some ovaries or an inflorescence. swollen, subcylindrical. 1- 1.5 x 
4-8 mm. protruding between the floral envelopes, fi rst covered by a thic.:k 
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membrane of host origin (pericarp) wh ich ruptures irregularly disclosing the 
black. powdery mass of spores intermixed with steri le cells. Spores globose, 
subglobosc to broad ly ellipsoidal, 17.5- 24(-28) x 18-26(-30) IJ.ffi , dark 
reddish-brown to almost opaque, provided with densely situated, 
1-2(-2.5) ~m high conical to flauened warts, in surface view appearing as 
dark, small polygonal areas. Sterile cells subglobosc, ovoid, ellipsoidal to 
slightly irregular, 15-22 x 16-26(-30) !Jffi, light yellowish-brown; wall 
1.5-2.5 J.lffi thick. often with two or several layers, smooth . 

On /schaenmm rugosum Salish.; S. Asia (Tndia) . Known only from the 
type collection. 

? Sorosporium semisagiltatllm Thirumalachar & Pavgi , 1967(1968):22. 
Type on /schaemum semisogiuot11m Roxb .. India, Maharashtra State, Poona, 
Khandala, 14.X1.1954. M.J. Thirumalachar 1235. 

No specimen of S. stmisagirtatum was available for study. The original 
description is: M Sori ovaricolous, infecting only few spikelets in a panicle, 
forming elongate, greyish·brown fusoid bodies, 1.5- 2 x 4-5 mm, half 
enclosed by lhe glumes: pinkish fal se membrane rupmring irregularly at 
maturity releasing dusty, brownish-black spore mass and a fine, simple 
columella. Spore balls irregular, semipermanent and opaque. Spores dark 
brown, subglobose. mostly polyhedral with depressed surfaces. 9- 13.5 J.Jm in 
di ameter. Epispore thick and finely verrucose. Inner sterile cells rather few in 
number, usually in groups of 6 to 12, hyaline to tinged yellowish, globoid, 
thin-walled, smooth and measuring 6-10.5 J.lffi in diameter." Furthermore, the 
authors write: "The smut resembles in some extent Sorosporium polycarpum 
Syd. which is also ovaricolous, developing semi-permanent spore ball s on 
/schaemum pectinatum Trin. in Australi a. However, the spores of this arc 4-5 
to 7 j . .un in diameter and much smaller than the one under study in which they 
are 9- 13 IJm." The flaw of this statement is, on one hand, that the type of 
Sorosporium polycarpum (= Sporisoricun polycc~rpum (Syd.) V~nky) is on 
Eremochloa muricata Hack., on the other that lschaemum pectinatum Trin. is 
not a member of lhe Australian flora (camp. Simon, 1993). 

Key to the smut fungi of Jscllaemum (S. = Sporisorium ) 
I. Sori on the leaves forming blackish spols ................................................. 2 
- Sori elsewhere. not forming blackish spots ..................................... 3 
2. Sari 1-5 mm wide. Spores 9-18 Jlm long; walll - 5{-8) Jlffi !hick .... . 

...................... Jamesdicksonia isc!Jaemia11a 
- Sori 0.2-0.5 mm wide. Spores 8-13 ).lm long; walll - 2.5{-3) j.lm thick .... 

. . .... ..... ........ ........................................ Phragmolaenium indicu'n 
3. Sari in the ovaries or spikclcts .................................................................. 4 
- Sori in the whole inflorescence ....................... .. .. ............................. 9 
4. Spores 18- 26(- 30) Jlffl long, with 1.5-3 Jlm high warts .. Tilletio ischaemi 
- Spores smaller ........................................................................................... 5 
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5 . Sori in some spikelets or an inflorescence. Spore balls semi-pennanent .. 
............................... . ..................... S. semisagiltaJum 

- Sori in all spikclcts of an inflorescence. Spore balls cphemeral... .............. 6 
6. Spores 8-10 ~m long .............................. ... . ............ S.Iwinanae 
- Spores larger .................................... 7 
7. Spores 10.5- 15 ~m long; wall unevenly thick ................ S. isclraemicola 
- Spores 9-J 3.5 1..101 long; wall evenly thick ............................... 8 
8. Spores prominently echinulate, profile serrate ..... ......... ..... 5. tonglinense 
- Spores fi nely echi nulate, profil e very fine ly serrulate .............. S. iscllaemi 
9(3). Spores 5-7~..tm long, fl attened on one side, :lpparendy 

smooth to very finel y punctate .. ... .................. S. isc/raemi·atJtlzephoroides 
- Spores larger, not fl attened on one side, evidently ornamented ............... 10 
IO.Columellalong, nagelliform. Spores 12- 19 J.lm long .... ... S.flagellalum 
- Columella not so. Spores smaller .... ..................................................... ... II 
1 I. Spore balls 40-120 )..l iD long. Spores 8- 12.5(- 14) J.lffi long, densely punc · 

tate tO verruculose-echinulate. Sterile cells 8-12 1..1m long ....... S.furcatum 
- Spore balls ephemeral. Spores 11-13.5 IJm long, densely, 

evidently echinulate. Steri le cells 10-17 IJm long ........ S. ischaemi·rugosi 

A new genus 

Many years ago, during my work at the University of TUbingen , I formulated 
a working hypothesis that species of Usrilago are restricted to host plants in 
the Poaceae. The hypothesis proved fruitful. The revision of "Uslilago" 
species on host plants other than in Poaceae lead, on one hand, to the 
description of new genera. such as Bauerago V:in ky (1999) for Ustilago 
species on Cypcraccae and Juncaceac, Totl1iella Voinky (1999) on Cruciferac 
(recently transferred into Thecaphora), or Vankya Ershad (2000) on 
Liliaceae. On the other hand, it lead to new arrangemenlS, such as the transfer 
of 55 Usrilago species into the genus Microborryum (VIinky, 1998a). 
Application of modern methods. such as ultrastructural (Bauer. Oberwinkler 
& V<inky, 1997) and molecular biological (Stoll, 200 1) showed also the 
correctness of tlle hypothesis. 

There is a furthe r " UstUago" species, U. euphorbiae Mundkur, on 
Euphorbia (Euphorbiaceac) which certainly docs not belong to Usrilago or 
any other known genus (comp. V<inky. 2002b). For it, I am proposing: 

Allmadiago V<inky, gen. nov. 
Sori on host plants in the Euphorbiaccac. Peridium. columella and sterile 
cells are lack.ing. Spore mass powdery. Spores single, pigmented (brown. 
without violet or orange-yellow Lint). 

Sori in pl:antis nulrientibus familiae Euphortixeae. Peridium c1 columella ct cellulae stcriles 
nullae. M:lS$3. sporarum putvccca. Spome singulae. pigrnC:II tifcr3e (brunneae. neque colore 
viO!;lC:¢0. nequc nur.unixoflavido rinctne). Typvs gcncris: 
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Ahmadiago euphorbiae (Mundkur) Vlinky, comb. nov. 
Basionym: Usrilago euphorbiae Mundkur, Trans. Brit. Mycol. Soc. 24:331, 
1940. - Type on Euphorbia dracunculoides Lam., India, Punjab, 
Kalashakaku, 18.Vlli. l936, S. Ahmad, HCIO; isotypcs IMI , K, HUV 5475! 

Sori in the seeds as ovoid or slighll y irregular, c. 2 x 3 mm large bod ies 
filled with dark chocolate-brown, powdery spore masses produced within the 
1issues of the endosperm, cotyledons and embryo, enclosed by the intact 
testa. True peridium as well as columella/ae are lacki ng. Spores globose, 
subglobosc, ovoid, broadly e llipsoidal or sli ghtly irregular with a more or less 
flattened side, 5-7(-8) x S.S-8(-9) ~m. olivaceous brown, paler on the 
flanened side; wall uneven, 0.7-0.8 J.lffi thick on the darker side, 0.2-0.3 J.lffi 
thick o n the paler side, smooth. Sport! germinaiion unknown. 

On Euphorbiaceae: Euphorbia dracunculoides Lam.; S. Asia (India). 
Known only from lhe 1ype collection. 

Eryrrwlogy: This genus is named in honour of lhe e:xcdlent bounist, phant:roga.mist and 
mycologist. Dr. Sult:Ln Ahmad. an explorer and indefatigable collector of mierom~tes of tndia 
and West Pilisun, :unoog them a yeat number or smut fungi. including Us1ilog1J ~uphorbia~. 
He also dc:seribed innumecable new microfungi and published, among others. lhc U~lil:~ginales 
of West Pakistan {1956. a.nd SC\'Cfal additions). 

New names 

Sorosporium leusiae and Sporisorium leersiae represent the same fungus 
Mishra ( 1956) described Sorosporium leersiat on Leersia hexandra from 
Indi a, Bihar. The fu ngus belongs to lhe genus Sporisorium. The same fungus. 
o n lhe same host plant, from lndia, Assam, was also described by Bag & 
Agarwal (2001) as Sporisorium leersiae. Mishra's name has priority, but its 
rccombinalio n inlo Sporisorium creates a later ho monym. The proposed 
name. synonymy and description of this smut fungus are: 

Spon'sorium leersiat·hexandrae Vtinky, nom. nov. 
Replacing: Sorosporium leersiae Mishra, Mycologia 48:876, 1956. - Type 
on Leersia hexandra Swanz, India, Bihar, Ranchi farm, without date, coli . 
J.N. Mishra (type ubi?). 

Sporisorifmr leersiae Bag & O.K. Agarwal, 2001:221.- Type on Leersia 
l!exandra, Jndia. Assam, Johrat. rv. t998, M.K. Bag, HCJO 43170; isotype 
HUV 20276! (syn. nov.). 

Sori destroying the whole inflorescence, enclosed by the uppermost leaf 
sheath from which only the lo ng, fil iform columellae protrude. first covered 
by a delicate peridium wh ich early ruptures disclosi ng the black. granular· 
powdery mass of spore balls and numerous filifonn columellae. Sport balls 
variable in shape and size. globose, eJUpsoidal. elongated. often sli ghtly bent, 
25-65 X 30-J00(-110) ~m, dark reddish·brown tO opaque, COmposed Of 
numerous spores which separa1e by pressure. Spores rather uniform. globose. 
subglobose, ellipsoidal to s lightly subpolyhedrally irregular, 5-6.5 x 
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5-7(-8) J.l m, light yellowish-brown; wall even, c. 0.4 f.!m thick, finely, 
sparsely punclatc to verruculosc, spore profil e smooth to fi nely wavy. Sterile 
cells not seen. 

On Poaceae: Lu rsia hexandra Swartz.; S. Asia (India). 
The type of Sorospori11m leersiae Mishra was not seen by me. Despite the 

statement by Mishra, it is not deposited with BPI, HCIO or IMI. However, its 
descriptio n corresponds with the type of Sporisorium leersiae Bag & O.K. 
Agarwal (which is partly damaged by insects; hence Lhe large spore ball 
measure ments in lhe original description wh ich refer to insect excrements). 

Sporisorium perforalum V3nky, nom. nov. 
Replacing Sphace/otheca nmesitheae Mundkur & Thirum., in Thirumalachar 
& Mund kur. Mycol. Pap. 40:3. 1951 (not Sporisorium mnesitheae (Mishra) 
Vanky. opus praesens). - Type on Mnesithea laevis (Retz.) Kunth 
(Rottboelfia peiforata Roxb.), India, Mysore, Goribidanur, 20.Xll. 1944, M.J. 
Thirumalachar, HCIO 10786; isotypes BPI 195 l00, HUV 1729 1! 

Sori destroyi ng some spikelet·pairs of the racemes of the partially 
congested, witches' broom like innorescence, bullate, 1-2 x 2-3 mm, fi rst 
covered by a th ick. brown pcridium which ruptures irregularly disclosing the 
dark brown, semi-agglutinated to powdery mass o f spores and sterile cells 
and a short, conical columella with longitudinal ru rrows. Distally, a sorus 
may bear healthy spikelet-pairs bm these disarticu late early. Spores when 
mature s ingle, globose, subglobose, ovoid to broad ly ellipsoidal, 5.5-7(-8) x 
5 .5-8(- 9) J.lffi , med ium reddish·brown; wall el'en, c. 0.5 JJm thick, finely, 
sparsely punctate·verruculosc. spore profile smooth to fi nely wavy. Sterile 
cells in small . irregular groups, single cells ell ipsoidal or s lightly irregular, 
larger than the spores (1 2- 20 IJ ffi long), hyaline, collapsed in old specimen; 
wall 1- 1.5 ~ m thick, smooth. 

On Poaceae: Mnesithea laevis (Retz.) Kunth (Rottboellia peiforata 
Roxb.); S. Asia (Indi a). Known onl y rrom the type collect ion. 

Sporisorium shivasU V<inky, nom. nov. 
Replaci ng Ustilago confusa Massce, in Cooke, Grevillea 20:65 . 1892 (not 
Sporisorium confusum (H .S. Jackson) V8nky, 2001:306, on Aristida species). 
- Type on Panicum paradoxum R. S r.(= Pseudoraphis paradoxa (R. Sr.) 
Pilger), AustraJia, Victoriu. Lake King, n .ISSS. F. Mueller, Herb. Berkeley 
4744, inK. 

Sorosporirtm chamaeraphis Syd., in Sydow & Petrak, 1928:43 1. -
Sporisorium chamaeraphis (Syd.) Vinky. 1998b:330. - Syntype on 
Chamaeraphis muricara (L. fi l.) Merr. (= Pseudoraphis spinescens (R. Br.) 
Vickery), Philippine Is lands, Luzon, Pampanga Prov .. Porac, X. 1923 , M.S. 
Clemens 4617. (syn. nov.). 

For its description see V:1nky, 1998b:330 (as Sporisorium chamaeraphis). 
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On Poaceae: Pseudoraphis bnmoniana Griff., P. paradoxa (R. Br.) 
Pilger, P. spinescens (R. Br.) Vickery (Chamaeraphis spinescens (R. Br.} 
Poiret; C. muricara (L. fil.) Merrill ; C. aspera (Koenig) Nees); Australia, 
Philippines. 

By study of the type specimen of Usritago confusa, Dr. R.G. Shivas 
(BRIP, Brisbane, Australia) demonstrated that the sari are destroying the 
whole inflorescence (not only the ovaries), that the spore mass and spores 
have no violet ti nge (as stated in the origi nal description}, and pcridium, 
colume llae and spore balls are present, which arc typical for Sporisorium. By 
comparison, it turned out that this fungus is identical with the later described 
"Sorospori~tm" cl!amaeraphis Syd. 

New combinations 

Since the paper of Bauer, Oberwinkler & VAnky, 1997. it is known that the 
dark·spored "Entyloma" and "Melanotaenium" spec ies of grasses belong to 
the Gcorgcfischeriales. not to the Entylomatales, as the true Enryloma species 
of dicotyledonous host plants do. Bauer, Begerow, A. Nagler & Oberwinkler 
(2001), based on spore germination and/or molecular data, demonstrated that 
these smuts belong to the genera Jamesdicksmria (1 spp.), Eballistra (3 spp.), 
or Phragmotaenium ( I sp). Unfortunately, for most of these smuts 
germination and/or molecular data are not known. Therefore, their generic 
place within the Gcorgefischeriales remains uncenain (comp. also Vlinky, 
2002b). 

Jamesdicksonia eleocharidis (Sawada ex L. Ling) Vlinky, comb. nov. 
Basionym: Entyloma eleoclraridis Sawada e x L. Ling, Mycologia 4 1 :255, 
1949b. - Ustilago eleocharidis Sawada, 1943:39 (nomen invalid.; ICBN 
36. 1}. - Jamesdicksonia eleocharidis (Sawada) R. Bauer, Begerow, 
A. Nagler & Obcrwinkler, 200 1:422. comb. illegit. (based on Usrilago 
e/eocharidis Sawada. 1943:39, nomen invalid.). - Type on E/eocharis 
dulcis (B urm. fi\.) Trin ., Rep. China (Taiwan, Formosa), Taipei , 16.Xl .l934, 
K. Sawada: isotypc HUV 12056! 

Entylonra eleocharidis Pavgi & R.A. Singh, 1968( 1969):425. later 
homonym. - Type on EleociJOris plantaginea R. Br., India, Uttar Pradesh, 
Varanasi, 5.X.l964. M.S. Pavgi 351 & R.A. Singh; isotypc HUV 17386!: 
isotopotype f!UV 15995' (syn. by V4nky. 1996:92). 

Sori on the culms as circular to oval spots, 0 .1- 1.5 mm in d iameter, or 
larger and irregu lar by confl uence, lcad...colourcd, non·erumpent. Spores 
embedded in the host tissue, subepidermal , agglutinated in rather permanent 
groups or parallel columns in the intercellular spaces of lhe mesophyll ; single 
spores subpolyhedrally irregular, rarely subglobose, 7-11 x 9-13(-1 5) Jlm, 
light o li vaccous-brown; wall even or sli ghtly uneven, 0 .8-1.5 ._.m thick, 
smooth. Spore germimuion results in ascptate basidia bearing an apical whorl 
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of 2-6 subcyli ndrical, hyaline basidiospores measuri ng 2.2-2.5 x 7.5-20 JJID. 
Basidiospores conjugate in situ giving rise to ellipsoidal or fa lcate secondary 
sporid;a, 0.7-1.2 X 2.5-7.5 ~m (Pavg; & S;ngh, 1968( 1969), 1969, 1970). 

On Cypcraceae: Eleocharis dulcis (B urm. fi l.) Trin. (£. tuberosa Schul t.), 
E. plamaginea R. Br., Eleocharis sp .. S. & E. Asia (China, India, Pakistan, 
Taiwan). 

}ame.fdicksonia melinidis (Dennis) vanky, comb. et stat. nov. 
Basionym: Melanoraenium majus (Har. & Pat.) Cif. var. melinidis Dennis, 
Trans. Brit. Mycol. Soc. 90:471, 1988. - Type on Melinis macrochaeta 
Stapf & Hubbard . Nigeria. Yom, 27.XI1.1963, R. Wheeler Harris, K. 

Sari in the leaves, 0.5-2 x l- 5 mm, lead-coloured, similar to those of 
Jamesdicksonia major (Har. & Pat.) Vcinky (type on Sporobo/us spica1us 
(Vahl) Kunth, Chad). Spores subglobose to ellipsoidal, often polyhedral by 
mutual pressure, 8-1 1 x 9-14 IJ.ffi, brown; walll - 21J.m thick, smooth. 

On Poaceae: Melinis macrochaeta Stapf & Hubbard; Africa (N igeria). 
Known o nly from the type locality. 

Type not seen. Description partly taken from Dennis, 1988:47 1. 

Maca fpinomyces neg/ectus (Niess!) V8.nky, comb. nov. 
Basionym: Us1ilago neglecla Niess!, in Rabenhorst, Fungi europaei exs. no. 
1200, 1868.- Sporisorium neglecl!lm (Niess!) Vcinky, 1985a: l19.- Type 
on Se1aria glauca auct., non (L.) P. Bcauv. (= S. pumila (Pair.) Rocm. & 
Schult.), Austria, Steicrmark, near Graz, coli. G. von Niess!; isotypes in Rbh., 
Fgi. cur. no. 1200, HUV 4 156! 

For description and illusU'ations see V:inky. 1994:203 & 2 16. 
This smut was transferred into the genus Sporisorium. based on the 

presence of groups of thin-walled, hyaline sterile cells between the spores. 
There is also a peridium around the sari , composed of host and fungal 
elements and a short columella-li ke structure in the sari. Because of the lack 
of spore ball s and well --developed columella/ae, several mycologislS preferred 
to retain it in the genus Uslilago. During the past ten years, the generic 
delimitation of Macalpinomyces was clarified and 33 species have been 
described or transferred into this ge nus. The characters of Usti/ago neg/ec1a 
fit also best with the characters of the emended Macalpinomyces (VIinky, 
2002b:92). hence its transfer into this genus. 

Spori.mrium andropogo11is-tectorum (L. Ling) Vlinky, comb. nov. 
Bnsionym: Ustilago andropogonis-Jectorum L. Ling, Sydowia 7:152, 1953a. 
- Type on Andropogo11 JecJOmm Schum .. Sierra Leone. Hill Station. 
27.VII.I 94 1, F.C. Dc;gh<on M2302. Hololypc IMI 10966; ;solypc BPI 
157098. Paratype on AIUlropogon tectorum, Nigeria, 1936, J . West 69, IM I 
44426; HUV 17809! 
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Sori destroying the whole young floral shoolS, transforming each into an 
elongated, somewhat curved, up to 20 em long, whip-like structure, first 
covered by the epidermis which flakes away disclosing the olivaceous­
brown, semi-agglutinated to powdery mass of spores inu:rmi x.ed wilh sterile 
cells. Spores globose, subglobose, often fl attened on one side, 7.5-9.5 x 
8-10.5(-12) IJffi, yellowish-brown; waH slightly thinner on one side, 
0.4-0.8 IJffi thick, fine ly, densely verrucose-echinulate; spore profile wavy to 
finely serrulate. Sterile cells in irregular groups, si ngle cell s 8-16 Jlm long, 
subhyaline, collapsed in old specimens; wall c. l1Jm thick, smooth . 

On Poaceae: Andropogon tectorum Schum.; Africa (Nigeria, Sierra 
Leone). 

Sporisorium mnesilheae (Mishra) V<inky, comb. nov. 
Basionym: Sorosporium mnesirheae Mishra, Mycologia 49:257, 1957. -
Type on Mnesirhea laevis (Retz.) Kunth, India, Bihar, Ramgarh. Nayasarai. 
15.XI. I955, l .N. Mishrn. HCIO; isotypes BPI 180070, IMI 68 185, HUV 
17363! 

Son' in all spikclcts of an inflorescence. ellipsoidal, 0.8- 1 x 2-3 mm. 
showi ng between the spreading glumes, fi rst covered by a pale brown 
peridium which ruptures from its apex disclosi ng the black, semi · 
agglutinated to granular·powdcry mass of spore balls surrounding a stout, 
narro".ri.ng central columella, rarely with 1-2 sha n apical branches. Spore 
balls variable in shape and size, ellipsoidal, ovoid , e longated or irregular, 
25-50(-70) x 25-80(-1 10) I.Jm, dark reddish·brown to subopaquc, composed 
of 10-100? (or more?) spores wh ich separate easil y by pressure. Spores 
slightl y dimorphic, rounded to subpolyhedrally irregular. rarely globose or 
ellipsoidal , 7.5- 12 x 9.5- 13(- 14.5) IJm, reddish·brown; wall uneven, thickest 
at the angles, 0.5-1.5 1..1m thick, densely verrucose, spore profile wavy to 
finely serrulate. Inner spores lighter in colour, wall thinner, fine ly densely 
punctate. Sterile cells absent. 

On Poaceac: Mrresithea laevis (Retz.) Kunth (Rottboellia perforata 
Roxb.): S. Asia (India). 

Sporisorium stuhlmannii (Henn.) V:inky. comb. nov. 
Basionym: Uslilago stuhlmannii Hennings, Bot. Jahrb. Syst. 17:3, 1893.­
Sphacelorlteca sruhlmamzii (Henn .) Zundel. 1930: 136. - Type on 
Andropogon sp., "Central Afrikan. Scengebiet" (CentraJ African Lakes 
Territory). Ukami, Mrogoro, 18.V.l 890. F. Stuhlmann 63. "Em.in Pascha 
Expedition", BPI 1981 26! 

Sori around the inflorescence axis and inflorescence. up to I 0 em long, 
protruding from the distal leaf sheath, covered by a brown pcridium which 
fl akes away di sclosing the blackish.brown, semi·agglutinated 10 powdery 
mass of spore balls and spores, intermi xed wi th groups of slerile cells, 
surrounding a stout, central columella with shon lateral branches on its distal 
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part. The in noresccnce is destroyed but some, partly destroyed or even 
apparentl y heahhy spikclcts may be left intact. Spore balls globose. 
ellipsoidal to elongated or irregu lar, 40-90 x 50-120 J.lm. reddish-brown, 
composed of tens to hundred of spores which separate easily. Spores variable 
in shape and size, rounded, subpolyhedrally irregular, ellipsoidal, rarely 
elongated or irregular, 8-12 x 9-13.5 Jlm, yellowish-brown: wall even, 
c. 0.5 IJID thick, fine ly, densely verruculose-echinulate, spore profile wavy to 
fi nely serrulate. Sterile cells in irregular groups or chains, single cells 
7- 13 jlffi long, subhyali nc, collapsed in old specimen; wa11 even, 0.5-0.8 Jlffi 
thick, smooth. 

On Poaceae: Andropogon sp. Known on ly from two collections in 
C. and E. Africa, made by F. Stuhlmann . 

Sporisorium styppeioclr/oae (Dennis & M.B. Ellis) Vlinky, comb. nov. 
Basionym: Sorosporium sryppeiochloae Dennis & M.B. Ellis, Kew Bull . 
35:846, 1981. - Type on Styppeioch/oa gynoglossa (Goossens) De Winter. 
Mozambique, Louren~o Marques. Namaacha (Namahacha), alt 650 m, 
9.XII. I948, Carvalho 300, K; isotype IMI 4800 1! 

Sori in ovaries, ovoid, 0.5-1 x 1.5-2 mm, with an acute tip, partly hidden 
by (he glumes, firs( covered by a pale brown peridium which ruptures 
irregularly disclosing the blackish-brown, granular-powdery mass of spore 
balls. Columella very short. Spore balls globose, ovoid, ellipsoidal, elongated 
to irregular, 12-28 x 15-35(-40) J-Im. ye llowish- to dark reddish-brown, 
composed of J-16 (or more?) spores which separate by pressure. Spores 
variable in shape. more or less irregular wi lh one or several fl attened sides 
and rounded free surface, 6-9 x 7-12 J-Im, yellowish-brown; wall c. 0.5 JJ. m 
thick, in LM smooth on the contact sides, somewhat thicker on the free 
surface where provided with small, irregular tubercles, in SEM con(act sides 
very fi nely verruculose. Sterile cells absent 

On Poaceae: Sryppeiochloa gynoglossa (Goossens) De Winter; SE. Africa 
(Mozambique). Known only from the type collection. 

Tilletia palagonica (Hirschh .) V3nky, comb. et stat. nov. 
Basionym: Tilletia fusca Ellis & Everh. var. patagonica Hirschhorn , Rev. 
Mus. La Plata 5:8, 1942. - Type on Festuca bromoides L., Argentina, 
Neuquen, Alum inC, Villa, alt. 1200 m, IJI . l940, E. Hirschhorn. Holotype in 
Herb. Hirschhorn 453, isotypc LPS 4924. 

Sori in all ovaries of an innorescence. fusiform. 0.5- 1 x 2-3.5 mm, 
showing between the spread ing glumes, first covered by the pericurp which 
ruptures at maturity disclosing the dark brown, powdery mass of spores and 
sleri le cell s. Spores globose, subglobose, ovoid to ellipsoidal, rarely 
somewhat irregular, 22.5-28 x 23-32 J.tffi, yellowish-brown, reticulate, 6- 11 
meshes per spore diameter, muri 1.5-3 JJ.m high, in optical median view 
appear as acute or subacute spines. interspaccs often with a small tubercle. 
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Sterile cells few, smaller than the spores, up to 18 pm long, subhyalinc, 
collapsed in old specimen. 

On Poaccac: Festuca bromoides L.; S. America (Argentina). Known onl y 
fro m the type collection. 

Tilletia parago11ica differs from T. ft1sca (= T. bromi (Brockm.) Brockm. , 
sensu lata} in having larger spores, more reticulum per spore diam., higher 
muri and a tubercle in the intcrspaces. The spores ofT. bromi are 2~28 )J m 
long, 6-10 meshes per spore diam., the muri arc 1.5 r.tm high, the intcrspaces 
arc smooth , wilhout tubercle. 

Tranucheliella amplexa (Syd.) Vanky. comb. nov. 
Basionym: Ustilago ample:ra H. Sydow, Ann. Mycol. 22:278, 1924. - Type 
on Diplachne fttsca P. Beauv. ex Roem. & Schult. Egypl. Bclbes in the delta 
of Nile Ri ver, V. 1880, G. Schwei nfunh ; isotypes Thtimen, Mycoth. uni v. no. 
1818, HU V 3854 ! 

Sori surrounding upper internodes of sterile shoots, 0 .2-0.3 x 10- 15 em, 
partly hidden by leaf sheaths, fi rst covered by a thin, greyish peridium which 
Hakes away di sc losing the o livaceous-brown, powdery mass of spores. 
Spores globose, subglobosc, rarely ovoid or broadly ellipsoidal. lateraJly 
compressed, in side view 4-5 ~m wide, in plane view 5 .5-6.5(-7) x 
6-7(-7.5) ~m. medium yellowish-brown; wall even, c. 0.5 ._.m thick, slightl y 
thinner on the fl allencd sides, smoot h in LM. fi nely, moderately densely 
vcrruculose in SEM. 

O n Poaceae: Diplachne f usca P. Bcauv. ex Roem. & Schult.; N. Africa 
(Egypt). 

Tranzscheliella serena (Syd.) V3.nl.:y. comb. nov. 
Basionym: Ustilago serena H. Sydow. Ann. Mycol. 35:24, 1937.- Type on 
Dip!achnefusca P. Deauv. ex Roem. & Schult , Australia, New South Wales. 
between Warren and Collie, J.l 936, L. Fraser 195; isolypes JMI. HUV 
178 15! 

Sori surrounding the uppermost culms. partly hidden by leaf.sheaths. fi rst 
covered by a delicate, grey o r lead.eoloured pcridium whjch fl akes away 
di sclosing the oli vaceous-brown, powdery mass o f spores. Spores globose to 
broad ly ellipsoidal, 6.5-8 x 7- 10 ... m. pale yellowish-brown; wall even. 
c. 0.5 ~m thic k, smooth in LM. fi nely, sparsely verruculose in SEM . 

On Poaceac: Diplac/mefusca P. Beauv. ex Roe m. & Schult.; Aus1ralia. 
T. serena di ffers from T. amplexa espec ially in the larger, paler spores. 

Ustanciosporium eleocharidis (Thirum. & Pavgi) V<inky, comb. nov. 
Basionym: Sphacelotheca eleocharidis Thirumalachar & Pavgi, Sydowia 
7:99. 1953.- Type on "Eleocharis sp ." (=misnamed Fimbrisrylis sp., teste 
K. V4nky). lndia. Bihar, Netarhat, 2.1X. l952. M.J . Thiru ma.lachar. Ho lotype 
HCIO 20933, isotype HUV 15510! 
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Sori destroyin g all or almost all flowers in the inflorescence, replacing 
them by a chocolate-brown, semi-agglutinated mass of spores, globoid, 
c. 0.5 mm in diameter or larger by confluence, when young covered by a 
fu ngal membrane which fl akes away disclosing the agglutinated spore mass 
with powdery surface. Spores variable in shape and size, globose. ovoid. 
ellipsoidal. elongated or irregular, lacrymiform with an acute tip, 8- 12 x: 
9.5- 14.5(- 16) ... m, yellowish-brown, wall even, 0.7- 1 ~m thick , evidently 
and typicaJiy verrucose-echinulate. the warts or spines are connected by thin 
threads, evident especially in SEM, forming dense, irregular, often 
incomplete meshes. 

On Cyperaceae : Fimbrisrylis sp. (as "Eieocharis sp. "); S. Asia (India). 
Known only from the type collection. 

Synonyms 

Tothie/la lraosferred inlo Thecaphora 
The new classificatory system of the smut fungi and allied laxa (comp. 
Bauer, Obcrwinklcr & Vinky, 1997) opened new, earlier unthought-of 
perspectives for a better, phylogenetic grouping and rearrangement o f these 
fungi. During the last few decades it became evident that a simil ar 
morphology does not always reflect a close relationship. This applies to the 
morphology of fruiting bodies of mushrooms and also to the morphology of 
the sori, spore balls, spores, basidia and basidiospores of the smut fungi. 
Ultrastructural- and molecular biological studies have revealed several cases 
of convergent cvolut..ion. The presence or absence of spore balls not 
necessarily means a close relationship. For instance, within the 
Doassansiaceae, ten genera have spore balls, one genus (Doassinga) has 
single spores. Within the genera Schi:z.onella, Orphanomyces and 
Usta11ciosporium there arc species with spore balls and others with single 
spores (comp. also v anky, 2002b). 

I proposed (VIinky. 1999:39) the unispecific genus Tothiella V.tnky (type 
T. tl!laspeos (Beck) V3.nky). with single, brown spores in the seeds of 
Cruci ferae. It was separated from the genus Ustilago mainly because of the 
dicotyledonous host plants and its spore morphology. Despite many common 
characters. Tothiel/a was not included in the genus Sorosporium F. Rudolphi 
(= Thecapltora Fingerh.). especially because it has single spores. Based on its 
ultrastructural characters. Tothiella was placed into the Glomosporiaccae, 
beside Glomosporium and Thecaphora (including Sorospon·um). two genera 
characterised by the presence of spo re balls. However, based on a thorough 
comparative morphological study of the spores. and on what I now regard as 
the significance of spore balls, I consider it better to place Totllie/la thlaspeos 
into the genus Tlrecaphora. reducing Tothiella to a synonym of Thecaplrora. 
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Thecaphora thlaspeos (Beck) V<inky, comb. nov. 
Basionym: Tilletia thlaspeos Beck, Vcrh. K. K. Zooi.-Bot. Ges. Wien 35:362, 
1886. - Ustilago thlaspeos (Beck) Lagerheim. in Sydow, Ust. No. 11 8, 
1897. - Bauhimu thlaspeos (Beck) Denchev, 1997:424. - Tothiella 
th laspeos (Beck) V<inky, 1999:39.- Type on Thlaspi a lpestre L. , Austria. 
Burgcnlnnd, ncar Rcdlschlag I Ojv0r0sv8g2s), coli . V. Borblis, HUV 4776! 

For taxonomic synonyms, such as Ustilago seminum Juel, U. orabidis­
alpinae Liro, U. cardamines Lira, description and illustration of this species, 
see V<1nky, 1999:39-43 (as Tothiella thlaspeos). 

On Brassicaceae: Alys.mm reiseri Vel., Arahis alpina L. , Ar. corymbijlora 
Vest.. Ar. hirsuta (1...) Scop., Ar. sagitrata (Berta!. ) DC.. Cardamine 
bellidifolia L .• Cardamitwpsis petraea (L.) Hiitoncn, Draba aizoides L., 
D. alphta L .• D. incm1a L .• Erysimum diffimmr Ehrh., £ . weltschewii Urum., 
Thlaspi alpestre L., T. a/pimun Crantz; Europe. 

Auranliosporium co/ombiamun is immature A. subnitens 
Piepcnbri ng, 2002: 105, described Auramiosporium colombiamu11 M. 
Piepenbr. because it "differs from A. subnitens by larger spores in larger balls 
and by thicker and lighter coloured spore wall layer~. These are typicaJ 
characters or young, imma!Ure spores, known in several genera of smut fungi.. 
indeed, both sori of the isotype (BPI 840957) are hard and immature, without 
powdery mass of mature spores. The larger s ize of the spore.<> or 
A. co/ombianum (" 16-20(-22) Jlm long") is a result o f the thicker exospore 
(" 1--4(-5) Jlm" ). In A. sub,litens the spores arc "(IQ-)13- 17(-19) Jlm" long, 
and the spore wall is "ca. 2 Jlffi thick" (Piepenbring, V3.nky & Oberwinkler, 
1996:63). Measurements of the length of the spores, wi thout exospore, 
resulted in 12-16(-17.5) Jlm for both types of these two species. 

Obviously, A. colombianum was described on a meagre. o ld collect ion, 
preserved in a phanerogam herbarium (BM 598728), on Scleria lagoensis 
Boeck. , Colombia, Magdalena Div., Santa Marta, 1898-1899, 1eg. Smith 237 
(holotype COL, isotypc BPI). The sari of A. co/ombianum arc typical and 
identical with those of A. subnitens (1 . SchrOt. & Hcn n.) M. Piepcnbr., V~nky 
& Obcrw., known on Scleria melaleuca Reichenb. ex Schhdl. & Cam. 
Oectotype HBG). A. subnitens is widely distributed in Central· and South 
America (Brazil. Colombia. Costa Rica, Panama, Venezuela, and certainly 
also in other countries). The two host plants, Scleria melaleuca and 
S. lagoe11sis are also "fairly closely related, both belonging to sect. Scleria 
(Euscleria)" (K. Lye. in Jiu.). 

Consequently, I consider Aurantiosporium colonrhianum M. Piepenbr. to 
be a synonym of A. subnitens (J. SchrOt. & Henn .) M. Piepcnbr., V~nky & 
Oberw. (syn. nov.). 
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Farysia 11gandana is F. butleri 
Farysia ugandana Zundel, 1944:403, was described on Carex spicato­
panict~lata C.B. Clarke (as ~paniculata-spicard'), Uganda, between Kinnnira 
and Kisola. 3.JV.l927, D.H. Linder, BPI 170312!; isotype BPI 170313! 
Study of rhe 1ypc specimen showed that it is identical with, and a synonym of 
Farysia butleri (Syd. & P. Syd.) H. & P. Sydow, 19 19:42. - Type on 
"Sclen·a elata Thw." (= misnamed Carex filicina Nccs, tCSIC K. Y4nky). 
(syn. nov.). 

For its description and illustration see V4nky , 2002b:62-63. 
On Cyperaceae: Carex (subgenus fndocare.x) spp., C. condensata Nces, 

C. cruciata Wah\cnb., C. echi11ochloae Kunze, C. filicina Nees, C. indica L.. 
C. myosum.s Nees, C. pyramidalis KOk .. C. ra.fflesiana Boou, C. spicato­
panicalata C.B. Clarke, and probably other Carex species; Africa, SE. Asia, 
Indonesia, Philippines, Australasia. 

The sari and spores of Farysia ugandana correspond with those of the 
type specimen of F. burleri. However. a part of one of the two sari of lhe 
isotype is much darker and somewhat agglutinated. The spores of lhis part 
are dark reddish-brown and almost smooth to fine ly punctate. The reason for 
this anomaly is unknown (genetic mutation?). Zundel's description docs not 
refer to these spores. 

Sorosporium aeluropodis is Ustilago aeluropodis 
Ahmad (1956:10) described Sorosporium aeluropodis as having spore balls 
of 40-100 J.Hn in diameter. Study o f the type showed that these spore balls 
arc artefacts, produced by insects (excrements). The sori and the spores are 
typical for Ustilago aeluropodis. Consequently, the name and synonyms of 
this fungus are: 

Uslilago aeluropodis (Trotter) Vtinky, 1985b: 11 . 
Sphacelorlreco aeluropodis Trotter, in Saccardo & Trotter, 191 3:413 
(as "aeluropi''). - Crol.tllsiella aeluropodis (Trotter) Maire, 1917:141 
(as "ae/uropidis"). - Type o n Aeif1ropus repens (Desf.) Pari. 
(= A. /agopoides (L.) Trin. ex Thwaites), Libya, Misralha (Misurata), Bu 
Sceifa , in ~sebkha", 15.1V. I913. A. Trotter. 

Sorosporium aeluropodis Ahmad, 1956:10 (as ae/uropidis).- Type o n 
Aeluropus lagopoides. Pakistan, Karachi. 28.XJI.I951, S. Ahmad 7000, lM I 
57438! (syn. nov.). 

For description and illustration sec V t!: nky, 1994:348 & 387 (as Usrilago 
"aeluropi"). 

On Poaceae: Aelllroptls laevis Trin., A. lagopoides (L.) Trin . ex Thwaites 
(A. rep~11s (Dcsr.) Pari.; A. villosus Trin.), A. lirtoralis (Gouan) Pari. ; 
SE. Europe (Romania), N. Africa (A lgeria, Libya), C. & S. Asia 
(Azerbajdz.han, Iran , Kazakhstan, Pakistan, Russia, Turkmenia). 
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Sporisorium agropyri is Ustilago cynodontis 
Sporisorium agropyri Bag & O.K. Agarwal (2001 :21 9) was described on 
"Agropyron strigosum L." from India, W. Bengal, Kalimpong, 1V. I999, coli. 
M.K. Bag, holotypc HCIO 43 167, isotype HUV 20277! The good intention 
of the young mycologist. to collect also heahhy plants along wilh infected 
ones caused a mistake because the healthy planiS do not belong to the 
smutted ones. Namely, the infected inflorescence of the isotypc has remnants 
of several , thin, digitate, floral branches at the ape:s: of the stem. covered by 
agglutinated spore mass, mi xed with saprophytic fungi. Study of the spores 
solved the problem. These arc unique and typical for Usrilago cynodontir 
(Henn.) Hcnn. (globose to subglobose, 6.5-8 x 6.5-8.5 IJm, laterally 
flattened, (4.5-)5-6.5 ).lm wide, smooth in LM, with a small , lighter spot in 
the middle of the nattened sides, the pl ace where the young spores were 
connec ted). The spores of the isotype of S. agropyri are pardy agglutinated 
into irregular groups ("spore balls") because the sorus is rather young, and 
because of the presence of numerous fi laments of saprophytic fungi. The 
"peridium" and "sterile cells'' , mentioned in the original description of S. 
agropyri, are certainly these saprophytic fungi. Regarding the host plant, of 
the four Cynodon spec ies from the Indian subcontinent , enumerated by Dar 
(1960:468-471), only Cynodon dactylon (L.) Pers. occurs in W. Bengal 
(and maybe also the introduced C. plectostachyus (K . Schum.) Pilger, but this 
has inOorcscences of SC\'crat whorls of spikes in contrast to the digitate 
spikes in C. dactylon). Consequently. I consider Sporisorium agropyri to be 
Usrilago cynodontis on Cynodon dactylon (syn. nov.). 

Sporisorium martinii is Sporisorium lanigeri 
I revised the smut fungi of the grass genus Cym.bopogon (V3.nky, 2003b:20-
32) and recognised 13 species. Recentl y, I obtained from Dr. O.K. Agarwal 
(HCIO, New Delhi , India) a fragment of the type spec imen of Sporisorium 
martinii Bag & O.K. Agarwal , 2001 :221 (as "martinae~). Type on 
Cymbopogon martin ii (Roxb.) Watson, India, W. Bengal , Cooch Behar, 
lll . l996, O.K. Agarwal , HCIO 42945, isotype HUV 20273 ! The spec imen 
turned out to be Sporisorium lanigeri (Magnus) V3.nky (type on Cymbopogou 
schoenantlms), on a new host plant (host identity not checked hy me). 
S. lanigeri is known from Africa, S. Asia and Australia on at least 14 
Cymbopogon species, and it has been repeated ly "di scovered", having 13! 
taxonomic synonyms (syn. nov.). 

Tilletia durange11is is a synonym or T. baldratii 
Revising the Tilletia species of Eragrostis, it turned out that T. dura11genis 
Duran is identical wi th and a synonym of the earlier T. baldratii Montcmart. 
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Tilldio baldratii Montemartini , 1934:44. 
Type on Poa abyssinica Jacq. (= Eragrostis tef (Zucc.) Trolter) , Africa, 
Eritrea. Tigrai !Tcgrc) Prov. , comm. I. Baldrati. h is not known where the 
type is deposited. It is not in FT or F1 (C. Nepi, in lin.). 

Tilleria durangenis Dur<in, 1970:1101.- Type on Eragrostis mexicana 
(Homem.) Link, Mexico, Durango, 71.2 mi N.W. of J. G. Aguilera off Hwy. 
Mcx. No. 39, all. 2286 m, 21.X.I969, R. Durlin , WSP 58554; isotype HUV 
14446! Paratype WSP 58555. isoparatype HUV 14447 (syn. nov.). 

Sori in the ovaries, globoid to usually ellipsoidal, 0.5-0.8 x 0.5-1 mm, 
dark brown, more or less hidden by the floral envelopes and covered by the 
fragile pericarp which ruptures irregularly disclosi ng the semi-agglut inated to 
powdery, dark brown, foclid mass of spores intermixed wi th steril e cells. 
Spores globose, subglobose to empsoidal, 17- 22 x 18-24 ~m (including muri 
but excluding the 1- 5 .5 J.lm thick hyaline sheath). yellow to pale yellowish­
brown, reticulate. 3-5 meshes per spore diameter, meshes penta- or 
hexagona1, (2.5-)4-6(-8) J.lm in diameter, muri in optical median view thin, 
acute, 0.5-3 JJm high. Sterile cells globose or ellipsoidal, 8-16 J.IID long, 
including the 1-4 JJm thick smooth to weakly reticulate wall. but excludi ng 
the 4- 9.5 1-1m thick hyaline sheath, content granular. 

On Poaceae: Eragrostis mexicana (Horncm.) Link. and E. ttf (Zucc.) 
Trotter (Pna ahyssinica Jacq.); Africa (Ethiopia), N. America (USA, Mex.). 

The Ethiopian specimen J have seen has somewhat lower muri 
(OS-1.5 IJID) than lhe Mexican one ( 1.5-3 IJ.m) and a thinner hyaline sheath 
around the spores. In other respects the African and North American 
specimens arc identical. 

Ustilago amadelpiUJ is identical with the later U. scitaminea, 
and the consequences thereof 

Ustilago amadelpha H. & P. Sydow & Butler, 1912:249, was described on 
"Andropogon sp." from India , Bengal, Muzaffarpur District, Awapur. 
15.IV.l911. E.J. Butler 1425, HCIO 1425; isotypc HUV 16373! Regarding 
iL-; host plant, Mundkur (1939:104) wrote : "A note accompanyi ng the 
specime n st:ucs that the grass had no flowers and might be a species of 
Saccharum." lndeed, comparison or the type o r U. amadefpha with the smut 
fungi of Sacchanun (comp. Vlinky, 2000b), showed that it is identical with 
the sugarcane smut, Ustilago scitamit1ea H. Sydow (1924:281 ), lectotype 
(design. by V;inky, 199 1:492) on Sacchamm officinamm L., lndia, Bengal, 
Bhagalpur, 26.Vlll.1907. J.E. Butler, HUV 4454!; isolectotypes in Sydow, 
Ust. no. 384. U. scitaminea is known on Imperato cylit~drica (L.) Raeuschel , 
Miscamhus at~omalus Stcud., M. sacchariflorus (Maxim.) Hack., Saccharum 
barberi Jeswict, S. gigameum (Walt.) Pers. (Eria"'Jms gigallleus (Walt.) 
Muhl. ; E. saccharoides Michaux), S. officinamm L., S. sinense Roxb. , 
S. spomaneum L. 
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To avoid the change of U. scitllminea, the name of the common, 
cosmopolilan sugarcane smut into U. amadelpha, or maybe more correctly 
into "Sporisorium amadelphum", conservation of the name of U. scitaminea 
is proposed. 

Ustilago eragroslidi.s-japonicana and U. ugandensis var. macrospora are 
Macalpinotn)'ces spermophorus 

Study of the type specimen of Ustilago eragrostidis-japo11ica"a Zundel 
(1943: 165), type on Eragrostis japonica Trin. , South Africa, Cape Prov., 
Vryburg Distr., Wclgclcgcn, IV.l925, G.A. Pentz. PREM 20621!. isotypes 
BPI 160370 & 188933, and that of Ustilago ugandensis Henn. var. 
macrospora Beeli (1922:6), lectotype (des ignated here) on Pa11icum sp .• 
Congo, Leopoldville Prov., Kisantu, Vll .1914, H. V3nderyst 4657, BR 1318, 
isolectotypc BPJ 194482!, revealed that they are identical with 
Macalpinomycts spermophorus (Bcrk. & M .A. Curti s ex de Toni) VB.nky, 
2003c:2 10, type on Eragrostis poaeoides P. Beauv. var. megasrachya (Link) 
A. Gray, USA. (syn. nov. ). 

Fo r description, synonyms and illustration, see VB.nky, 1994:376-377. 
435 , and 2003c:210·212. 

On Poaceae: Bomefoua. Eragrosris (principal host), Sporobolus, and 
evidentl y also on Patricum sp.; cosmopolitan. 
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Abstract-This paper describes and illm.tratcs a new species., Micrcmoma 
apicu/()!porum. collected from Taiwan. It differs ftom ,IJ. jloccosum b)' itS 
apicuhllcascospores. 

Key words-d.iscomycdes, Pt':ziz.ales_ Smcoscyphtx:~~H 

MicrostomJJ 11piculosponun sp. nov. RG""ES 1·2 

Ab MlcrostomajlfXcQium, me<»porl:s ellipsofdi!M, 15-30 x 9-10 pm. spcrlH 
uuemae amboc apicufmae. aptculi lrenrisphoerici. 1-3.5 x J-4 IUf'. l·gelallno.fa 
\'IJR.tnolacircumcii!JCta. 

Apothecia scattered or gregarious on the substrate, stipitw.e, deeply cupulnte, disc 
onmgc:: red, 0.4..0.8 em wide. and 0.3- 1 t.-m deep. Margins entire, incurved when dry. 
Hairs arising from ectal cxcipulum, hyaline, ocute at the tip. 270-1200 x 12-15 !Jm, 
thick-walled, even ly disuibutc:d on surf.!~ of receptacle and stalk. Slalk cylindrical. 
0.3-1.5 em long, pale orange, base with dark brown hypha! mat Ecra l ucipulum of 
textura angularis, polygonal cells 5-15 Jloffi diam ., tis.wcs gelatinous. layer 30-50 )lm 

thick, medullary cxcipulum of textura purreclu, hyphae regularly arranged, 3-4 Jlffi 

wide, layer 50-80 )lffi thick, subhymcnium 15-30 Jloffi thick, orange, with shon 
cylindrical cells, hymc:nium layer 350-400 Jlm thick, easily separated from cxcipular 
layer. Asd 8-spon:d. subopcn:ulate. clavate, 325-335 x 12-14 Jlm, base usually 
contracted into a shon narrow stalk. Asc:ospons ellipsoid. smooth, 25-30 x 9-10 f.IW , 

fill ed with oil droplets. apiculate at both ends ofspo~ apiculi hemispherical, 3-3.5 x 
3·4 )lffi , surrounded with a gelat inous sheath when freshly released. Panpbysu 
branched, connected as a net around the a'iCi, filled with many o range granules. 2·3 
J.l ffi wide, ~ptatc. 

Holorypc: Taiwan, Nantou: Juiycnshi Nature Restn.·e. e lev. 2400 m; lin dead sticks ofbroadleaf 
tn:c, Stp. 24,2003, coli . W. N. Chou. WAN ID02(1NM F IS224). 

Etymology: Latinizcd form of apiculate. referring to the apiculate asoosporcs. 
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Fig. I. MlcrosU:Htw opU:ulospcnmr, bolotypc:. A Three apotheeia. B. A pan of excipulwn C. The 
tip of a hair. D. An ascus. E. The upper part of parnph~s. F. A.o;cospores. Bar • 0.8 em for 
A.2Sv.mforB-D; IOJU11forE, F. 

Addit ional specimen examined: Tai .... -ao. Nantou: Juiycnhsi Nature Rcsen·e, t iel>'. 2400 m; nn 
dead branches ofbroadleafb"Ce, Sep. 24, 2002, coli. W. N. Chou. WAN 938 (1NM F 14648). 

This species is similar to M. jloccosum (Schweill.) Rai tv. and M macrosporum (Y. 
Otani) Y. Harada and S. Kudo in the stipira1c, hairy, orange colored aJXlthecia. but the 
a-;co~pores of M. floccMum arc broader (14-16 J,Am in Kanuse, 1948; 10-13 ~m in 
Wang, 2001) while those ofM. morcosporum are larger (42-60 x 16-2 1 ~in Harada 
and Kudo, 2000; 50-56 x 19-24 ~m in Zbuang and WMg, 1997}. but neither of them 
isapiculate. 

Four spe<:ies of Microstoma arc generally recognii'.ed, i.e., M aggregawm Otani, M. 
jloccosum, M. macrosporum and M. protractum {Fr.) Kanouse. and a ll have been 
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Fig. 2. Mkrostoma apiculospcrum, A. Apotbccia in tbc habitat Bar • I em. B. and C. An 
ascospore. Bat z S f.lm. 

reponed in Japan (Otani, 1990: Harada and Kudo, 2000). In Taiwan, only .~f. 

jloccosum has been recorded, which usually occurs from February to May (Seaver, 
1928: Wang. 2001). 
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Ab$trllci- PtrtusarioollmJm·aituil. P. fan.st1Jtgensis, P. nonm.ris 
and P. IDlcen.lis from Thailand are reponed 3S new 10 science. 

Introduction 

Ahhough a number of new Pertu.saria species from Thailand have reeent ly 
been described (Jariangprasert et a/. 2002, 2003), additional new species 
have now been d iscovered. The new taxa arc distingui shed from known 
species on the basis of the number of spores per ascus, thalline, apothecial 
and spore morphology and the medullary chemislry. The chemistry of new 
species were analyzed by thin layer chromatogtaphy (Ei ix & Ernst-Russell 
1993} and confirmed by high pcrfonnance liquid chromatography (Eiix e/ 
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a/. 2003). The material exam ined is housed in RAMK (Lichen Research 
Unit, Ramkhamhaeng University, Bangkok), CMU (Chiang Mai University 
Herbarium), PSU (Department of Chemistry, Prince of Songkla University 
Herbarium) and the herbarium of S. Jariangprasert (SJ). 

Taxonomic Descriptions 

Pertusarla a/Jothwaitesll Jariangprasert & A. W. Archer, sp. nov . Figure 1 

Simi! is Pt'riiLUJrio tlm·oill'si• S«<acid. norstictic:um, di~'Micaricum e~ barbaricum contincns 
diffcr1. 

Etymology: from the Greek: olios • other, and the speci~· resemhlo.nce 10 P. thwouesti, 

Type: THATLAND. Phitsanulok Provtnce, Nakhon Tbai District, Phu Hin 
Rongkla National Park , right hand side of the road from Mhun Dacng 
Waterfall at thirty-seventh k ilometre stone, 1560 m, on bark of Prunus 
cerasoides D. Don, in evergreen hill forest, S. Jariangprasert 2069, 
19.i.2002; holotype: RAMK; isotype: SJ. 

KEY CHARACTERS - Tha llus corticolous, off-white to pale grey, smooth, 
dull , lacking isidia and soredia. Apotbecia verrucifonn, conspicuous, 
concolourous with the thallus, irregular in outline, numerous, scattered, with 
multiple osti olcs, rarely confluent, not constricted at base. Ostioles 
numerous, conspicuous, pale grey to black, surrounded with translucent 
tissue. protruded and becoming evenly black, l- 8- many per verruca. 
Ascospores 2 per ascus, elongate ellipsoid, 120--166 J.lm long, 40-52 Jlffi 
wide, rough; outer ascospore wal1 6-l2 J.lffi thick. 
Chemistry- K+ yellow then red, KC-, C-, Pd+ pale yellow- reddish yellow, 
UV-: norstictic acid (major), divaricatic acid (major/minor) and barbatic ac id 
(minor to trace). 

Ecology - Pertusaria ol/otlrwaitesii is a cortico lous species found in north 
and north-eastern Thailand in evergreen and scrub fo rests at elevations of 
llOO to 1560m. 

COMMENTS - Pertusaria allothwaitesii is distinguished from other 
Pertusoria species with two rough ascosporcs by its chemistry, and 
especially the presence of norstictic ac id as a major compound combined 
with divaricatic and barbatic acids. Perrusaria allothwoitesii resembles P. 
thwairesii MUll. Arg. as both have numerous, conspicuous black ostioles per 
verruca a nd two rough ascospores but they differ in the ir chemistry. 
Perrusaria thwaitesii contains protocctraric ac id (Archer 1997) while P. 
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a/lothwaitesii contains norstictic, divaricatic and barbatic acids. Perlusaria 
allotlrwaitesii is found at elevations 1100 up to 1560 m. 

REPR£SEI'\"TATIVE SPECIMENS l:XAMINt;o -THAlLAND. Cklang Mai Pnwierr: 
Mucaog District, Ooi Sutbep..Pui Nalional Park. rigbr "-"lYSide before: a cros~ing 10 tbe Buddhist 
temple, 1500 m. on fallen log, evergreen hill forest. S. Jorlongprmcrt 1654, 16.vii .2001 (SJ); 
Ibid., on the way to fire protection lioe, 1550 m., S. Jarimtgprastrt 1567, l .\'i .2001 (S.I): Jom 
Thong District, Doi lnthanon National Park, gatC\\liY to Mac Rled llcadv.ntm, 11 00 m, on b4rl: 
of Betula olnoldts Bueh.-Ham. ex G. Don. in evergreen bill forest. S. Juriongprosert 1396, 
IJ .iii.2002(SJ). 
Nan PrO\•Iow PU3. Distrkt. Doi Phu K.a National Park, right wayside to Pua District between 
3S and 36 ki lometre stone, ISOO m, on bark of Betula o/fi(Jides in C\'t rg.reen hill fores t, S. 
Joriangprasert 1584, 9.vi.2001 (SJ). 
Uri Provi11rc: Phu Luang Wildlife Sanctuary, Pha Somdcj Cli rT. 1500 m, on bark of 
RhiNkxltndron moulmelnense Hook. [ , in scrub forestS. JoriongprtJSut1199, J .ii.2002 (S/); 
ibid .. between l'ha Somdcj Clifl'Md 11ha Chll.n& Phan ClifT, em bark of Lilhocarpus truncot~a 
(King) Rehder & Wilson in SCT\Ib fort"st, S. Jorlangproserl 1128. 3.ii.2002 (SI). 

Pertusaria lansangensis Jariangprasert & A.W. Archer, sp. nov Flgwe 2 

Simil is PtriUSUTio cicurricoso sed sorcdiis ditTat 

Elym ology: from the l.t~tin ens is .. pboe of origiD, :md Lan Ssng National Park. 

Type: THATLAND. Tak Provi nce, Lan Sang National Park, between Tak 
Province and Mae Sod District, on the way between Musoe Dam and Musoe 
Lhueang Agricultural Station, trail to Pha Daeng unit, ridge of mountain 
adjacent to bamboo forest, 980 m, on unidentified tree in evergreen hill 
forest. S. Jariangprasert 3779, 20.xi.2002; holotype: RAMK. 

KEY CHARACTERS - Tballus corticolous, glaucous-green, smooth-slightly 
wrinkled, shiny, crystallized under cortex, sorediate, isidia absent. Soralia 
compact, granular, scmicapitatc, concolourous with the thallu s, numerous, 
seancred, 0.4-1.0 mm diam. Apotbecia verruciform, conspicuous, scattered, 
not confluent, not constricted at base, flattened, concolourous with thallus, 
1.4-2.0 mm diam. Ostioles grey, conspicuous, punctifonn, surrounded with 
white tissue, 6--o per verruca. Ascospores 2 per ascus, ellipsoid-cylindrical, 
(100- )126-204 ~m long. (JQ-)40- 52 pm wide, rough; outer ascospore wall 
10--22 pm thick. 
Chemistry- K+ yellow, KC-, C-, Pd+ dull orange, UV+ reddish orange; 
2,4-dichlorol icbcxanthonc (mjnor). 2,5-dichloroliehexanthone (minor), 2,4,5-
trichlorolichexanthone (minor), 2-chlorolichexanthone (trace), stictie acid 
(major) and constictic acid (minor). 

Ecology - Pertusaria lansangensis is a rare corticolous species from north 
and northeastern Thailand. 
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RF.PRF.St:I\IATTVT. SPECl\tEN J.:XA~UNF.D-TIIAlLA.'"D- Loti Provl1re: Phu LU3f18 
Wildlife Sanctuary. 1470 m. in front of the old palace, on lnfk of unidentified tree in oak· 
dij)(c:rocarp forest, S. JtvkmGIJ'asm 2181, 3.ii.2002 (SJ). 

COMMENTS - Pen usaria iansangensis is characterised by verrucifonn 
apothecia, asci with 2 rough ascospores and the presence of the di· and 
rrichlorinated Jichexanthones and s tictic acid. lr resem bles P. cicatricosa in 
both chemisuy and morphology but is distinguished by the production of 
soredia which are absent in P. cicatricosa (Archer 1997). The new species is 
also disting ui shed from P. c ica tri coso by the rat io of 2,4.5-
trichlorolichexanthone to the isomeric dichlorolichexanthones (major and 
minor respectively in the lance species). 

PertussriB nsnensis Jariangprasert & A.W. Archer, sp. nov. FlgU<e3 

Slfnihs P. alboaspern ud oclli~~m prot«tfTOTtcllm coll/(llMS l'ke acidum stlcricum et ostlofis 
nigrls dif!crt. 

£t}•mo/ogy: fiom the Latin msu • place or origin, and Nan Provine<. 

Type: THAILAND. Nao Province, So Khluea District, So K.hluea Nhuea 
Communiry, right wayside before the fourteenth kilometre stone from Bo 
Kluea Nhuea to Bo Kluea District, 1000 m, on bark of Lcguminosae, S 
Jariangprasert 160/, 9.vi.200 l ; ho lotypc: RAMK. 

KEY CHARACTERS - Tballus corticolous, greyish ivory, smooth, dull. 
crac ked a nd subtubercul ate, lacking is idia and soredia. Apolbecia 
verrucifo rm, numerous, conspicuous, flattened hemispherical, crowded, 
rarely confluent, constricted at base, some irregu lar in outl ine, concolourous 
with the thallus. 0.5--().9 mm di am. Ostioles conspicuous, grey to black, 
tapering or punctiform, s lightly depressed, 1- 2(-4) per verruca, 0.05-0.10 
mm diam. Ascosporcs 8 per a-.cus, biseriate, subfusifonn to ellipsoid, 60-98 
tA-ffi tong, 32- 40 ~-tm wide, smooth: outer ascospore waU 4-8 J.tm thick. 
C hemist ry: K+ pale yellow, KC·, C·, Pd+ scarlet red , UV+ yellow; 
lichexanthone (major), 2.2 ' .dj.Q.methy lstenosporic acid (major) a nd 
protocctraric acid (minor). 

Ecology - Pertusaria nanensis is an endemjc corticolous species from So 
Khleua District in the north o f Thailand and at present is known only from 
lhe type spec imen. 
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Figures 1~. New species of PertuMJria. I. P. alf<uhwalttsil (hololypc in RAMK): 2. 1'. 
ltJfl'Wngt:n.tU (tlolotypc in RAMK): J . P. 1Kme,sis (holotypc in RAMK): 4. P. tokruis (holorypc 
inRAMK). Scale bar = I.Omm. 

COMMENTS - Pertusaria nanensis is characterised by verruciform 
apothecia., asc i with 8 biscriate ascospores and the presence of lichexanthone, 
2.2'-di-0-methylstenosporic and protcx:etraric acids. This species resembles 
P. alboaspera A. W. Archer & Elix and P. alboaspera var. deficiens 
Jariangprasert & A.W. Archer (Jariangprasert el a/., 2003) but both of these 
taxa have inconspicuous, pale, translucent ostioles in contrast to the black 
ostioles present in P. mmensis. In addition, P. nanensis contains protocetraric 
acid ra!her than stictic and const·ictic acids present in P. a/boaspero (Archer 
& Eli x 1993). T he absence o f stictic acid in this new species also 
dist inguishes it from th e chemica lly and morphologically similar P. 
verruculifera Vain. from Brazil (Vainio 1890) and P. congesta Vain . [syn.: 
P. g/aucocinera Vain .] from Angola (Vainio 1901). 
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Pertussrla tskensls Jariangprascrt & A. W. Archer, sp. nov. Flgure4 

Simi/is Pertusaria c icatrkosa sed isidilsdifftrt. 

Ef)mology: from the Latin tnsls = place of origin. and Tal: Province. 

Type: THAILAND. Tak Province, Lan Sang National Park. between Tak Province 
and Mac Sod Di strict. on the way between Musoe Dam and Musoe Lhucang 
Agricultural Stalion. trail to Pha Oaeng unit, ridge of mountain adjacent to bamboo 
forest. 980 m, on unidentified tree in evergreen hill forest, S. Joriangprmert 3832, 
20.xi.2002: holotypt: RAMK. 

KEY CHARACTERS- Thallus corticolous, yellowish green to glaucous 
green, smooth, isidiatc, lacking sorcdia. lsidia conspicuous, simple, 
g lobose to cylindrical, 0.1 mm diam. 0.1--{). JS mm long. Apotbecia 
verruci form, conspicuous, conco lourous with thallus, numerous, scattered. 
nattcned hemispherical, slightly concave, rare ly connucnt, constricted at 
base, 0.5-1.4 mm diam. Ostioles inconspicuous, grey, punctifonn, 
surrounded with trans lucent tissue. slightly rai sed, 2- 8 per verruca. 
Ascospores 2 per ascus, ellipsoid-cylindr ical, (84-) 11 6-180(-206) JJ.m 
long, 30-50 J.l.m wide, rough; outer ascospore wall7- 18 11m th.ick. 
Chemistry: K+ yellow. KC-. C-. Pd+ orange, UV+ reddish orange; 2,4-
dichlorolichexanthone (minor), 2.5-dichlorol ichexanthone (minor), 2,4,5-
trichlorolichexanthone (minor), 2-ch lorolichexanthone (trace), stictic acid 
(major), constictic acid (minor) and % atranorin (trace). 

Ecology - Pertusaria takensis is a rare corticolous species rrom north and 
northeastern Thailand. 

REPRESENTATIVE SPECIM£1'\ EXAMINED - TIIAI.LAND. Nakbo• Ralcbuima 
Province: Khao Yai Naliona1 Park, Khao Kbiao, madside 10 the Radar Stasion, 1180 m. on bruL: 
ofunidenlifttd ~ret in evergreen hill forcs1, S. .kviangprtW!rt JJ t9, 17.xii.2000 (SJ). 

COMMENTS - Perwsaria lakensis is characterised by verruciform 
apothccia, asci with 2 rough ascosporcs and the presence of the di- and tri­
chlorinated lichexanthones and stictic acid. It resembles both P. cicatricosa 
and P. subisidiosa in chemistry. but is distinguished from P. cicatricosa by 
the presence of isidia and from P. st1bisidiosa by the fou r smaller, rough 
ascosporcs and black ostioles (Archer 1991. 1997). Pertusaria takensis also 
differs from both P. cicatricoso and P. subisidiosa in the ratio of 2,4.5-
trichlorolichexanthone to the isomeric dichlorolichexanthones (major and 
minor respectively in the latter taxa). 
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CORRECTION 

ln our previous paper describing Pertusario taxa from Thailand (Mycotaxon 
85: 291. 2003), the published photographs were numbered incorrectly. The 
top left-hand photograph shoul d be numbered 4, 1he top rigbt-hand 
photograph 3, the lower left-hand photograph 2, and the lower right-hand 
photograph I . 
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Cryptosporiopsis actinidiae sp. nov. 
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Abstract-A fungus commonJy isolated from fruit rots ofkitA-i fruit ln NC\Y Zealand, 
reftrTed to pre\·iously in the Nc:w Zcala.nd lilcnllure as Cr}'piOIIJKJr iopsis sp., is 
d~::>Crib«< t.c:re as Cf)ptosporlops/$ octinidioe. It is reported &om the kiwifruit spcdcs 
Actinidia argu1a. A. chincnsis. A. delicio:so and A. indochinefiSis, as well as apple. 
Allbough the tdcomorph of C. actlnidtae is unknown, it is generically similar 10 the 
tclcomorph genus Neofabrota, which includes the widespread f'ruit rot pathogens N. 
alba. N. molloortici.l and N. pertNllliiS. 

Keyword.~- ITS, phylogeny, Pe:lcu/a 

Introduction 

A fungus conunooly associated with fruit roes of kiwifruit species (Actinidia spp.) ha~ 
been reported in the New Zealand l.iterarure as Cryptosporiopsis sp. (Hawthorne et a\. 
1982. Pennycook 1989, Urook 1990, Manning & Lallu 1997, Manning ct a!. 2003). 
Microscopically it is similar to the Cryptospuriop.ds anamorphs of NeofahrlU!a as 
described by Verk.ley (1999). In culturd\ appearance it is similar to lhc widespread 
apple pathogen Ncojabral!4 "urlicorticis U.SJ acks .. although the kiwifruit pathogen 
differs in the intense orange-red colour of cultures on agar plates O·lawt.bornc et a!. 
1982). Despite this fungus being isolated commonly from kiwifruit frui t rOls and 
from the sulface of intact fruits, fruiting bodies have not been found in the field and 
the fungus is known from only the aseJtual state in culture. A recent publication on 
phylogenetic relationships amongst Neo/ abraea species (de Jong et al. 2001) has 
allowed thi s kiwifruit pathogen to be compared reliably with k.nown species. Given 
that thi s fungus significantly limits the storage life of the kiwifruit cultivru- Hort 16A 
(Manni ng eta\. in press), a species name for it is important. 

Methods 

Cultures are described from colonies grown on Difco potato dextrose agar (PDA) and 
oatmeal agar (OA) for 14 days in 12 b dark.ness/ 12 h light (oear ultm -violct and 
' BLB ' and 'Cool White' Ouorescc:nl tubes) at about 200C. Colour notatio ns are from 
Komcrup & Wansher (1963). Conidia and oonidiogcnous cells from cultures were 
measured and described in 100% lactic acid. The cultures studied ha\•e been ston'd in 
ICMP (International Col lection of Microorgani sms from Plants, Landcan: Rese:uch, 
Auckland) and dried cultures derived from lhese have been stored in PI)O (New 
Zealand Fungal Herbari um, Landcarc Research. AuckJand). 
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Extraction and amplification nf DNA. Cultures were grown in 20 ml Vogel N 
medium amended with sucrose 1% and yeast extract 0.5% (Vogel 1964) in petri 
dishes in the dark at 18-20'C for 4 days. Tbe cultures were filtered through 
Miraclnth (Calbiochem). and the myceli um dried between paper tissues. The 
mycelium was dried by vacuum centri fuge (Spec:dVac, USA) for I hour. tbl:n ground 
with liquid nilrOgcn in a mortar and peslle. The genomic DNA was isolated with 
DNeasy Plant Mini Kit (QIAGEN, USA). PCR reactions were carried out as 
described by White ct aJ. (1990), with FastSwt Taq enzyme (Roche) on a GencAmp 
PCR system 9700 (Applied Uiosystcms). The complete ITS region (fJ'Sl. ITS2 and 
S.SS) was amplified using the primers ffSI and ITS4. wh.icb anneal to the nanking 
small subunit and large subunit nrDNA. resp«.1ively (White ct a!. 1990). PC R 
conditions were 1 cycle at 95 "C for 4 min, 35 cycles at 94 0C for I min .. 45 "C for I 
min .. 72 OC for 1 min .• and a final cycle at 72 "C for 1 min. PCR product was purified 
with High Pure PCR Product Purification k.it (Roche, USA). Sequencing reactions 
were performed with ABI PRISM 8igDye Tenninator v 3 .1 Ready Reaction Kit 
(Applied Biosystcms) and run on an Applied Biosystcms ARI prism 3 10 Genetic 
Analyser. Sequence data were analysed and edited with Sequcnchcr ,.3.1 software. 

Isolates included in the phylogenetic analysis are listed in Table I. Sequences were 
aligned usi ng Clustal W (Thompson ct al. 1994). A neighbor-joining analysis was 
performed with PAtJP• 4.0bl0 (Swofford 2002) using Jukes-Cantor distances. A 
bootstnlp analysis (1000 replicates) was used to test the tree. The tree has hccn 
presented with Peticula cinnomOftU!a as the ootgroup. 

Taxonomic Oescrtptlon 

CrypW:rporiopsis at:tinidiae P.RJohn~1.. M.A.Manniog & X.Meier, sp. nov. -Fig. I 

Ab Cryplosporiopse cvn·Jsporo. conidiis (7.5-) 9-14 x J-S.S pm, cultllriJ crona. 

HotdyfM: New Zealand: Say of Plenty: Tc Puke, on rotting fruit o( Mtinidia ddiciOJa, 
coli. GJ . Samuels. I Septl982. POD 77784 (cx·t)"peculturc. ICMI'7826). 

Cultures on PDA 45-SO mm diam. after 14 days. aerial mycelium more or less 
lacking, slimy in appearance, surface covered with copious conidial ooze. from above 
cull\lres intense reddish-orange to brownish-orange in colour (788 to 7C8), deep 
orange (6A8) in narrow zone near margin. margin itself colourless. simi lar varia1ion 
in colour from below, yellow pigmt!nl diffusing into agar surroWJding culture. On 
OA aerial mycelium sparse, coltony, white, centre part of colony covered with 
whilish conidial ooze, agar surface red ( I ID7), colony red from below. 
Conidiogcnous cells 8.5- 14.5 x 3-4 ~more or less cylindric. tapering to narrow 
apex, indistinct flaring cellarette and wal l barely thickened at the single, apical 
conidiogcnous locus. Conidiogcnous ce lls usually held on irregularly branched 
eonidiophores, sometimes arising directly from hyphae, sometimes with 
aeroplcurogcnous conidiogcnous loci. Conidia (7.5-) 9- 14 x 3- S.5 )Jm, oblong­
e ll iptic, elliptic or ovate, straight to slightly and irregularly curved, ends broadly 
rounded, with indistinct scar at base, 0-sepwe. 
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Fig I . Cryptosporiopsis aclinidiM (ICMP 7826). A-B. conidiogenous cell s and 
cooidiophores. c-o. conidia. Scale bars = 20 Jim. 

N01'8: The oonidia of C. acrinidiae a re ~maller than those described by Vertley 
(1999) for all other Crypwsporiopsis anamorphs of Neofabraea. The intense red to 
orange colours of the cultures are charo~cteristic of this species. and distinguish it from 
the other Neofabraea species reported from New Zealand (N. alba (l::J.Guthric) 
Verk.ley and N. malicorn'cis). The morphological dillcrcoccs are reflected in the ITS 
sequences (see pbylogent:t.ic analysis below}, which show C. actinidiae to be also 
genet.icallydistinct. 

C. actinidiae bas been isolated from the fruits of SC:\'eral kiwifruit species (A.ctinidia 
arguta, A. chi11e,sis. A. delicicsa, and A. indochinensis). as well as apple. It has not 
been associated with imponant diseases of apple, aod the single isolate known from 
apple (ICMP 10738) may have been a chanc~ infection of a ripe fruit. C. actinidiae 
may tuwe a wider bost range than currently recognised. but to date it is of ecooomic 
significance on kiwifruit aJone. 

Phylogenetic Analysis and Discussion 

The neighbor·joioing analysis (Fig. 2) sbo" 's that C. acfinidiae. presently known only 
from its asexual state, is likely 10 have a N<ofobreu!a teleomorpb. Allhe species lc:\·el 
it is genetically distinct from all described Neojobraea species. as well as the 
undescribed species from apple rtported by de Jong et aJ. (2001). 
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C. actinidiat! has been isolated from the (rui ts of apple as weiJ as kiwifrui t. Tite 
Neofabraea species repontd from apple in New Zt::lland are N. alba aod N. 
maliconicis (Dingley 1969, Pennycook 1989. in both publications as l'eUcula a lba 
E.J.Guthric and P. 111(1/iconicis (H.S.Jacks.) Nannf.). lso l:ue~ of N. alba in lhe ICMP 
culture collection genetically match N. alba sensu de Jong et al. (2001) (ICMP 12583, 
ITS se<Juence deposited in Gcnbank as A Y359235; ICMP 11020, ITS sequence 
deposited in Gtnbank as A Y359236). Apart from Neofabraea alba, most Neofabroea 
isolates from apple in New Zealand ha,·c culturt:5 <brkcr in colour than C. actiniditle 
(M. A. Manning. unpublished dat;~.), and appear to match morphologically N. 
nUJlicorticis and N. pemmans Kicnholz sensu de Jong ct al. (2001). The only TCMP 
isol:uc from apple identified as N. malicorticis (ICMP 10738) had an ITS sequence 
matching C. actin idiae. The frequency of C a c1il1idiae on apple in New Zealand 
remains unknown. 

The pathogen Ntofabrata pt rtnnans has been considered a synonym of N. 
malicon icis in the Ne'A' Zealand li terature (Dingley 1969. Pennycook 1989). 
Following chc demonstration by de Jong et al. (2001 ) IIJ:lt these names represem I'A'O 
distinct fungi. a molecular survey of chc Neofabrm.w species on apple in New ZeaJand 
would be timely. 

Table I. Details o f isolates used in the phylogenetic analysis. GcnBank accessions 
annotated with • were generated as pm of ttris study. 

C\llturen:une """ Voucher GcnRank accession 
s imen ··-Cl)ptosporiopsis ActiniJioarguta ICMP 15066 ' AY359233 

actinidioe 
C.actim"diae Actinidio chineusis ICMP I502S ' AY359226 
C.ar1inidiae 1\crinidiochinttiSis ICMPIS026 •AY35?227 
C.actinidiat ,\clinidiachiMruLr ICMP I5027 •AY359223 
C.actinidiae 1\clinidiachintllsis ICMP I5024 •AY359229 
Cactinidiot Aclinidioddiciosa ICMP 7826 •AY359232 
C. acrinidiae ActinidkJindorhintfUiS ICMI' 14423 •AY359231 
C.oetinidiru: Malus xd~.stica ICMP 10738 •AY359234 
C.acti11idiat Actinidklchint:nsir ICMI' 13964 •AY359230 
NtofabrDt:Q alba Malus AF28 1370 
N. ufbo Malus AF2813(i(i 
N. alba Malus AF2813n 
N. alba MalliS AP28 1374 
N. alba Malus AF'281378 
N. krawtuwii Populus Al-"'28 1365 
N. mDiicarticis Malus AP281379 
N. 111/llicorticir Mol us AJ-"'28 1385 
N. 111/lli~orticis Malus AFI4 11 61 
Nt.a/abraea Mol us AF28139Z 
{XTf'llnQIIS 

Nto/abrMa sp. Malus AF14 11 89 
NeofabrrMasp. Molw,· AF28139S 
PeziCIIIacorricoJa AF14 1179 
Pe:icula c.iltJUlmnmw Retu/a AF281399 



Cactinidia& ICMf1 15024 

C adinldiae ICMP 10738 

Cat1inidiae !CMf' 15027 

C actin!diae ICMP 15026 

C acdnJdiaeiCMP 15025 

C actinldiH ICMP 14423 

135 

Fig. 2. Neighbor-joining tree comparint; Cryprosporiopsis acrinidia~ \~ith Neofabraea 
species studied by de Jong et al. (2001): Pezicula cinnamomea as outgroup. Bootslr.lp 
\'alucs recorded where abo\'C 50%. Details or isolates in Table I. 
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Abstract-Nine PreM.v.~ia and Stwrnrmiella isolales btlonaing to six different spccin (P. 
OMStraliJ, P. intemu:dUJ, S. grwrdisporo, P. minima, P. minimoidLf and S. simi/is) were studied 
for the uriatioo of lhc morpbological characters used to distinguish thc:sc: species upoo repeated 
transfers. A large variabili ty of morphological features was observed among difrcn:nt 
subculrun:s from the same strain: in SOfi'IC cases. tbc ascospore lcnglh particularly made a 
rdiable identification difficult a t species lc \'cl . These results rel"Uled :. high di,•ersity and 
iMtability of some morphological dwacters within tbe gcnw PrtU$Sill. Tuonomic implic~uions 
are diSCUSKd and P. grmitli;rpora and P. 1·imi li.' are also proposed as new combinations. 

Key words- Ascomy«tcs. coprophiloU$, fungi ta."I:ODOmy 

Introduction 

The genus Sporormiella Ell. & Everh . (1892), was erected to comprise 
species of the Dothidcales with osriolate ascomata. pluricellcd ascospores of 
4-1 6 cells with a gelatinous sheath, provided with germ slits and an 
exclusively coprophi lous habitat. Other re lated genera had been erected in 
the fam ily Sporonniaccae, such as Sporormia De Not. (1845), Preussia 
Fuckel (1866) or Westerdy/ce/la Stolk (1955), defined by differential features 
such as habitat and the morphology of ascomata and ascospores. The 
recognition of the different genera in the Sporormiaccac was confused by 
their shared features (Auerswald 1866, Munk 1957). Ahmed & Cain ( 1972) 
made a rev ision of Spororm ia and Sporormiel/a describing numerous new 
spec ies in the latter genus and inc luded an identification key to both genera, 
which remains as the mai n reference fo r the identification of the spec ies. 
Moreover, Ca in ( 196 1) published a rev ision of the genus Preussia that 
included species from soil, plant debris and dung, the difference between 
Preussia and Sporormiella being the absence of ostiolate ascomata in 
Preussia. However, it has been proved (Arx 1973, Valldoser.L & Guarro 
1990) that these morphological features are variable in culture and are 
influenced by culture nutrients, light and humidity (Valldosera & Guarro 
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1990, Guarro et al. 1997). Other studies (Arx & Aa 1987) distinguished both 
genera based on their natural habitat, limiting Sporormiella strictly fo r 
coprophilous species whereas Preussio would include species isolated from 
plant debri s, wood or soil. However, it has been demonstrated that this 
distinction is inconsistent, due to th e existence of species such as P. 
aquilirostruta Guarro, Abdullah. Gene & AI-Saadoon or P. intermedia 
(Aucrsw.) S. l. Ahmed reported from soil, plant debris or dung (Guarro ct al. 
1997). This led us to consider Preussia and Sporormiel/a as synonyms. Some 
new Preussia and Sporormiel/a species have been described in recent years, 
and the convenience or not of treating both genera as synonyms has 
continued (Barrasa & Checa 199 1, Lorenzo 1994, Korolyova 2000, 
Richardson 2001). 

During a s tudy attempting the molecular characterization o f 38 
Preussia isolates preliminarily identi fied as belonging to the species P. 
intermcdia, P. australis (Speg.) Arx, P. minima (Aucrsw.) Arx and P. 
minimoides (S. l. Ahmed & Cain) Va lldosera & Guarro, from diverse 
geograph ical origins, we found that some diagnostic features, like the spore 
length or the position ing of the germ s lit, were not reproduci bl e in 
sporulating subcultures, to such a degree that the same isolate cou ld be 
identified as a different species depending on the subculture examined. The 
principal aim of this work is to assess the variability in culture of the 
diagnostic morpholog ical characte rs defi ning the mentioned Preuss ia 
spec ies. With this goal, nine Prcussia isolates were subj ected to sequential 
s ubcu lturing up to four times and in two d ifferent cu lture med ia, and the 
morphology of the ascospores produced was studied in detail. 

Materials and Methods 

All the strains stud ied were isolated by the authors and are preserved 
in the CI.BE-Merck, Sharp & Dohme Cu lture Collection in 20% glycerol 
vials, as 0.6 mm diam frozen agar plugs at - 800C. The geographical origin 
and isolation substrata o f the nine isolates are listed in Table I. The strains 
were grown at 22"C and 800/o relative humidity on PDA (Potato Dextrose 
Agar, Difco) and OTM (Oat Meal Agar, Difco). Two initial cu ltures from 
each strain were obtained by direct ly inoculating the frozen agar pl ugs 
derived from the original isolation plate onto two plates (one PDA and one 
OTM). Four sequential transfers were obtained by inoculating small agar 
squares (5x5 mm), taken from the marg in of 7-day-old colonies. at the center 
o f a new plate. Each subculture was inoculated from the previous transfer. To 
induce the sporulation, the cu ltures were exposed to alternate cycles of 12h 
UV/daylight for at least 14 days. The asporogenous cultures were also grown 
in CMA (Com Meal Agar, Difco) and WA (Water Agar, Pro nadisa), to try to 
induce the production of ascomata, without success. 
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Table I. Geographical origin and isolation substrata. 

Stni1 Taitbl Gcognp.in l Origi• TsoblionSubslrat• 
code lu:ooomv 

" P. utttrmcdw llntcr~aQRna•" (SwiJIA.IiiQ) 

'" P. minimoides l:ac~ route.(Narn•boa) 

'" P. mmunoldes IUblll'l-e.Zulvland(S. Afriea) 

'" P. ous1ralis Uiii!OdelosViejos. Tenaifc(~n) 

"' S. sfmllis Mouth Mllltr Canyon. Anmna (USA) 

537 S. grtmdtspora Ootrgol;a,Alw!jucz(~n) PluvgflltncommwtJSI~u 

"Epthc:t :wisncd ba5cd mlinly oo the presence of a kiak m !be gam $Itt, SII'ICOE the spcn length cbd 1101 ti1 
cxxtl)' .... ;th tbe deso;riptioo of P. "''"'mo. 

The microscopic features were examined and measu red after 
sporulation of four sequential transfers on PDA and OTM media for each 
strain. The slides were made using a Leica Wi ld M8 dissection scope, on 
water or lactophcnol conan blue, and observed under a Leitz Diaplan 
microscope. The terminology used in this work for the microscopic fcaru res 
follows Ahmed & Cain (1972). The measurements of ascospore si1..c d id not 
include the ge latinous sheath. We made 21 measurements from each 
sporulating subculture to define the range of the spore length. following the 
recommendations of Heinemann & Rammeloo (1985). AU the measurements 
obtained were represented in box-plot graphs, showing the median and 25 
and 75 percenti les of each distribution, to give a more realistic view of the 
sporal length ranges for each strain. We included isolate S37 S. grandispora 
(Speg.) S.l. Ahmed & Cain as an outgroup of the species object of study, 
differing in the referred morphological features. 

Results 

According to the results obtained, and following Valldosera & Guarro 
(1990) and Guarro ct al. (1997), we considered Preussia and Sporormiel/a as 
synonyms. Therefore, the generic name Prcussia will be used across this 
paper, and we propose the following new combinations: 

Preu.'O.'iia grandispora (Speg.) Ba r rasa & A renal, comb. nov. 
• Sparormia grandh;pora Speg., Fungi Copr. Ven . I: 230. 1878. (basionym). 
• Sporormielfa grandi.'ipora (Speg.} S.l. Ahmed & Cain in Krug., Trans. Bot. 

Soc. Edinb. 41 (2): 198. 1971. 
• Preussia grandispora (Speg.) Barrasa, comb. inval. Comribuci6n at 

estudio de los Ascomycetes copr6filos en Espatla. Universidad de Alcalci 
de Henares: 149. 1985. Doctoral Thesis ined. 
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PreU$$ia simi/is (Kha n & Cain) Arena!, comb. nov. 
• Sporormiel/a s imilis Khan & Cain, Can. J. Bol. 51: 1178. 1979. 
(basionym). 

The study was focused on the determination of the spore size and the 
morphology of the germ slit. We ident ifi ed the strains, in itia lly attend ing to 
the length of spores and germ slit featu res of the initial cu ltures obtained 
from the frozen agar plugs in both media, PDA and OTM. Although epithet 
names were assigned (Table 1), differences in the features established by 
Ahmed & Cain (1972} to differentiate these species, made the specific 
identifications doubtfu l, at least, for some of the cases. A more in depth study 
of the nine strains following the subculturing experiment described in 
Materia ls and Methods a llowed us to differenti ate fi ve different 
morphotypes, as indicated in Table 2. 

Table 2. Spore length ranges and germ slit features for the nine Preussia 
isolates studied. 

StniD Morpbotype Obscn·r d sc:Mpnrc: IA:ngth Gt nn SUt - ~pores ..... Medillo D 0 p Mor pbolo!o' 

so 1-r '"' """ "·' ~ )~ Pni&hl. 
occ:tli()ll;lj ly ... ~ 

S ll ML 210 ,......, 
" , .. ...... 

SIS 210 30.s-n ,._, 
,~ ,., 

·~ 
511 168 32.544 J8 , .. ~rnigbl. 

oo;,::as:ic)n:ally 

sioiiOUS 

s" P.similis 2 10 ,_,.,. 
'" ,.. Sll"aigtll 

S25 MiA 168 28.541.:5 36.S ,., """ 
"" A-r 126 ,,_,_., .,, , .. $llllipt 

"" ML 210 22..>40> 34 "' Si!lrooid 

SJ7 P~rW!dl1poro 210 42-5.5.5 SO":Jight 

fQf cam stir rca:un::s, the rodcs .-c:: 0 : Di18onal: 0 : Oblique llfld P: PaD!Id. l6eotif1(:31ion ~d morphotype 
COfk:J.k\f:5P(IIcfcMun:sbct .. -c:mPmurf(J}I.JIIIldl'. mlrti~. A-P:P. aNstrollswilhp.v311elgmn sl iL I· 

P: P. lnltr-d~t> '"it.b pialllld gena slit. MiA. splli:C Ceatwts IJo,;t.,o"!;m P MH11MII'.od P. llu.Jrro/U with sioiiOUS 
ecnn sliL ML: P. "'miiiiOidc.nYilh ~spores. 

The resu lts of the measurements of spore length in the original cultures 
and throughout the transfers obta ined are shown in Figures I to 9. Lines are 
drawn showing the two thresholds established in the key by Ahmed 
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& Cain (1972) to distinguish between P. australis and P. imermedia ''41 j.tffi" 

and between P. australis and P. minimal?. minimoides ''37 ~m··. The limits 
of the box-plolS indicate the 25 and 75 percentiles of the distribution of data, 
the line into tl1e boxes shows the median and the upper and lower limits of 
the whiskers covering 95% of the population. 

ln isolate S9 (Fig. I), initia lly identified as P. imermedia, all the 
subcultures on PDA were asporogenous, whereas those in OTM were fertile. 
We made 105 spore measuremenlS, and 22% of them were outside of the 
range (48-59 llJn) established by Ahmed & Cain (1972), clearly exceeding 
the upper limit. Howe\•cr, the median was 53.5 j.Ull, well within the limits 
defined by those authors. Interestingly, the gcnn slit was parallel instead of 
oblique to diagonal. Thererore. this strain showed some variability, but it was 
basically within the sporal range anributed to f'. imermetHa. 

• 59. Morphotypc 1-P 

70 
PDA 

60 

B 50 

! 
47J.Inl 

40 

~ 
37J.1m 

! 
30 

" " § ~ " ~ ~ a 
20 1i 1i 1i 1i 1i 

~ ~ ~ ~ ~ :; g g 

10 
~ t ~ i ~ i e 

~ 8. 
< < < < < 
~ .. 'l< .. 'l< ;; : 
~ ~ E ~ ~ ~ ~ 
0 ~ 0 ;- .. ] ~ 

~ 
~ - " 

Fig. 1. Spore length of isolate S9 in PDA and OTM media. The spore size range gi\'Cfl by 
Ah~md & Cain ( [972) for P. mtermed1a is sho~TI in the: c.mtcr of the graph. 
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• Sll . Morphotype ML 

•sy-------,~.~.--------------~O~T~M----0 

• i .. ~ 

~ ~ ' • ~ • 
~ 

~ 

~ ~ 

Fig. 2. Spore length or SJI isolate in POA and OTM media. The sport size range gi,•cn by 
Ahmed & Cain (1972) fOr P. minimoukJ is shown in the center of the graph. 

In isolate S II , initially detennined as P. minimoides (Fig. 2), a ll the 
subcultures were fertile. From 210 measurements, 27% exceeded the upper 
limit .. 36 J.lffi" indicated in the key. Attending to the medians, all the 
subcultures fell within the theorical range of size established by Ahmed & 
Cain for P. minimoides, except for the 2nd transfer in PDA, which showed a 
median of 36.5 1-1m and was the only subculture with the percenti le 75 
beyond the ''37 11m" threshold,. indicating that more lhan half of the spores 
measured exceeded the limit of "36 Jlffi" given by the authors to delimit the 
species. The gem1 slit was always diagonal, in agreement with Ahmed & 
Cain (1972). 

Almost 57% of the 210 spores measured in isolate S IS, initially 
identified as P. minimoides, exhibited dimensions larger than 36 Jlm (Fig. 3). 
Although the rwo original cultures fell within the range of P. minimoides. it is 
noticeably that most of the subcultures obtained therefrom were not . As many 
as five o f the transfers obtained showed distributions with medians higher 
than 37 }Jm. In particular, the 1 .. transfer in OTM showed a distribution that 
was more in agreement with the size range described for P. australis. Taking 



143 

the data as a whole, the median of the di stribution of spore size data was 36.5 
J.Un. This, in combination with the oblique to parallel disposition of the genn 
slit, could exclude this strain from the concept of P. minimoides (Ahmed & 
Cain 1972). 

• S IS. Morphotypc AM 

50 
PDA OTM 

45 

! 
r • 35 
~ 

30 

25 

i 
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"' 
_. • "' ~ i! l ~ j ~ ~ 5 
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E ~ 
~ 

Fig. 3. Spore l~gt.h of SIS isolate in PDA and OTM media. The spore size: range g;,·en by 
Ahmed&. Cain (1972) fOf P. australis and P. minimou:ks are shown in !he ctnter of the graph. 

A total of 168 measurements were made from isolate S17, initially 
detennined asP. aus1rofis, since two subcultures (the last ones ill both culture 
media) resulted asporogenous. Only the original culture in PDA showed 
spore dimensions fitting approximate ly the range given for P. australis, with 
a median of 39 j.lm, just above the lower limit of the description provided by 
Ahmed & Cain ( 1972). The remaining subcultures were in variable degree 
below that lower limit, and the medians of the distributions were consistently 
in between the size ranges given for P. australis and P. minimoides. Overall, 
41% of the spores measured were under the length range for P. australis, and 
the median for the whole distribution of data fitted exactly with the lower 
spora l limit (38 IJ.lR) fo llowing the dichotomous key of the genus (Fig. 4). As 
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occurs wilh isolale S 15, that fact could exclude this strain from the concept of 
P. australis {Ahmed & Cain 1972). 
• 517. Morphotype AM 
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Fig. 4. Spore lenglh of Sl7 isolate in PDA and OTM media. The spon: si7.c range given by 
Ahmed & Cain ( 1972) for P. australis IJid P. minimoides art shown in the ctntcr oflhe graph 

ln isolate Sl9 (Fig. 5), all the cultures obtained were fe rtile, so we 
made 2 10 spore measurements. This strain was initially identified as P. 
s imi/is (Khan & Cain) Arena! , given the spore si7.e range exhibited by the 
origina l cultures (42-52 ~un). Although several of the subcultures also fined 
with the description of this species, the 4th transfer in both media, as well as 
tlle 2"" one in PDA, showed much smaller spores that were consistent with 
the spore length range of P. australis. 

The isolate S25 (Fig. 6) was initially identified asP. minima based on 
the distinct morphology of the genn slit, showing a characteristic kink in the 
midd le, although the spores were consistent ly larger than the margins given 
for this species. Actually, 7 1% of the 168 measurements made (two tran fers 
in PDA were sterile) exceeded the upper limit (32(-34) ~m) of P. minima, 
and even the median of the whole data set (36.5 ~m) was above that limit. 
However, in general they were not within the range of P. australis either 
(except fo r the original cu lture in PDA and the 2rwt subcullure in OTM), and, 
interestingly, the ascospores always showed a characteristic kink in their 
genn sli t. On the other band, the differences an10ng the different subculrures 
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were also remarkable (see, for instance, the 3ro subculture in PDA and the 21111 

transfer in OTM). 
• Sl9. P. simi/is 

60 
PDA OTM 

55 
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Fia. S. Spore length of S l9 isolate in PDA and OTht media. The spore siu range gi\'cn by 
Ahmed & Cain (19n) ror P. imerrnedia. P. ssm1hs and P. o11slrahs are shown in the center or 
thtgruph. 

ln isolate S34 (Fig. 7), initially detennined as P. australis, one of the 
subculrures in PDA and three in OTM were sterile. More 1han 90% of the 
126 ascosp<Jres measured were with in the range of size described for P. 
australis, and the differences among the subcultures were not as noteworthy 
as observed for other isolates. However, the genn slit showed a consistent 
trend to adopt an atypical parallel disposition, quite different from the oblique 
to diagonal genn slit described for this species (Ahmed & Cain 1972). 

Alllhe subculrures obtained from the isolate 535 were fe rtile (Fig. 8). 
The isolate was identified as P. minimoides, based on the observations made 
on the first culrure obtained in PDA. Although only 18.5% of the spores 
measured were out of the limits established by Ahmed & Cain ( 1972), and 
the median {34 ~m) was within those limits (although close to the upper 
limit), rwo of the cu ltures (the original one in OTM and the 2ncl transfer in this 
medium) showed spores with dimensions consistent ly higher, a lthough too 
sma ll to be considered P. australis. 
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• S25. Morphotype MiA 

• .. 
I 
j 

Fig. 6. Spore: length of 525 isolate in PDA and OTM media. The spore size range gh·en by 
Ahmed & Cain (1972) for P. llwtlmoandP. ousrrolisareshown in the center of the graph. 
• S34. Morphotype A-P 
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Fig. 7. Spore length of Sl4 isolldc in PDA and OTM media. The sport .sitt range gi,·en by 
Ahmed &Cain (19n) for P. 0/I.S/rolis is shown in the center of the graph. 
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• SJS. Morphotype ML 

onr 

Fig. 8. Spor~: length of SJS isolate in PDA and OTM media. The spore size range gi\·en by 
Ahm(d & Cain (1972) for P. mit~imoitks is sho"n in the cetller of the graph. 

• SJ7. P. grandispora 

fig. 9. Spore length of S37 isolate: in POA and OTM media The spore size range given by 
Ahmed & Cain (1972) for P. grandlsfiO'a is skown in the center of the graph. 
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Finally, in the isolate S37 (Fig. 9), identified asP. grandispora. more 
than 900.4 of the 210 spores measured were within the expected range. The 
remaining ascospores were always smaller than the lower limit g iven for the 
species, and in general all the spores measured were consistently in the lower 
part of the theoretical distribution, hardly ever surpassing 53 Jlffi . The 
variation across the subcu ltures was lower than for other isolates. The spore 
length range exhibited by this isolate would be also consistent with that of S. 
tenuispora Khan & Cain, a species very c lose toP. grandispora. However, 
the isolate S37 fits better with the description of P. grandispora, based on its 
broader ascospores and oblique genn slit. 

Discussion 

The main conclusion of our work is the instability of some 
morphologica l features used fo r the identification of Preussio species 
observed after repeated subculturing. Ascospore length. which is the main 
character used to dist ingu ish species in the group P. intermedia/P. 
oustralis!P.minimoides, can vary to such a degree from one subculture to 
another, that this character alone cou ld induce the same strain to rece ive 
different epithets depending on the culture studied. For instance, the isolate 
SIS could be ident ified as P. minimoides in the original culture in OTM, or 
as P. australis, in the I" transfer in the same medium (Fig. 3). Likewise. the 
isolate S 19 would be P. simi/is in the origina l and I" transfer in OTM, 
whereas it would fit with P. australis in the 2"" and 4th transfers in PDA and 
the 4Lh in OTM. 

Also. ascospores very frequently exceeded the s ize limits established 
in the descriptions given by Ahmed & Cai n ( 1972), o r they showed 
intermed iate s i7.es between the species accepted by these authors. This poses 
an additional challenge on mycologists, who have to decide on whether to try 
to adjust their observations to the existing descriptions (expanding the size 
range o rig inally defined). or to erC(;t a new species when the characters 
observed cannot be sat isfactorily accommodated in any o f the already 
described species, with the risk of populat ing the genus w ith new and 
probably meaningless species. Overall , our data revealed that the limits 
established to delimit the species concept io the complex P. intermedia!P. 
australis/F. minimoides are ambiguous and should be treated with caution, at 
the very least. 

In th is regard, the existence of intermed iate forms between P. 
australis and P. intermedia was a lready acknowledged by Kahn & Cain 
( 1979), who erected the species S. simi/is to accommodate strains of Preussia 
with a range of ascospore s ize in between those two species. The isolate S19 
would fit well w ith the description o f P. simi/is, with the caveat that three of 
the subcultures obtained could be reasonably a<ocribcd to P. australis (fig . 5). 
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Likewise, we have found at least two isolates (S 15 and S 17) showing an 
ascospore size range intcnncdiate between P. minimoides and P. a11stralis, 
and another isolate (S25) which was intermediate between P. minima and P. 
auslrulis. Whether these isolates represent new species may be debatable. 
Although we do not feel confident that these isolates should be assigned to a 
new species, given the variability in characters aforementioned. it is poss ible 
th at additional data Jess dependent on morphology (e.g. gene sequencing) 
could help to clarify this. 

This variability has been also reported by other authors for Preussia 
species, although never in studies specifically focused on add ressing this 
point. Thus, Cain (1961) mentioned a broad range of variation with respect to 
the shape of the asci, the length of the st ipe and the arrangement of the asc i 
within the pseudothecium. Moreover, he alluded to the ex istence of 
morphological variations referred to a progress ive decrease in the number of 
asci, and an increase in the number of paraphyses, after a few transfers of the 
cu ltures. This author suggested lot of caution with respect to making sp<..-cies 
descriptions and delimitations adequate, mentioning the extensive confusion 
concerning this genus. Likewise, Bell (1983) reported spore populations of 
intennediate length between S. ;,ermedia and S. teretispora S.l. Ahmed & 
Cain, in specimens collected in New Z-ealand, aJiuding also to the instability 
of the germ slit disposition. finally, Khan & Cain (1979) reported the size 
and shape variability in the spores from other Sporormiel/a species (S. pilosa 
(Cain) S.l. Ahmed & Cain and S. tetramera S.l. Ahmed & Cain) in 
specimens collected in South Africa compared with North American isolates, 
and they mentioned also the length variability in P. minima. 

Furthermore, we have observed that other diagnostic characters are 
also very variable in cu lture. even in the same culture plate. Thus, germ slit 
positioning with respect to the longitudinal axis of the ascospore was not 
constant, showing the existence of a continuum between diagonal, oblique or 
parallel types. The only exception was the existence of the characteristic kink 
in the germ slit of strains of P. minima, which remained constant. Moreover, 
we have found other strains similar to S25, showing ascospores larger than 
the typical length ass igned to P. minima. but in which the germ s lit 
morphology was easily recognizable. Other characters mentioned in the key 
proposed by Ahmed & Cain (1972), such as the presence or absence of 
ostiolate ascomata, or different features of the pcrithecia (pseudothecium) 
neck. were not constant neither (data not shown). All this makes it very 
difficult to make an accurate and reliable identification of members of this 
group of Preussia species. 

No trends were observed in the variation in spore s ize across 
subculturing, i.e, in general we did not find that late subcu ltures produced 
consistent ly either larger or smaller ascosporcs than the original cultures. 
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However, aspo rogenous cultures and abnonnal spore sizes (i.e., extreme 
compared to the rest of subcultures) were relati vely more frequent in late 
l:ransfers than in the earlier ones (see isolates 8 17, $ 19 and 534). Likewise, 
the culture media did not influence the morphology traits addressed in this 
study, and sim ilar variabi lity was found in e ither PDA or OTM. When the 
spore measurements were treated as Q coefficients instead of length, we 
observed basically the same variability across the transfers. a lthough with a 
slightly more homogeneous distribution (data not shown), as cou ld be 
expected from the smaller variation range observable in spore width. 

In summary, our work shows a high degree of variability in the 
characte rs used to differentiate the species of Preussia mentioned. 
Sometimes, this variability makes the reliable identification of specimens at 
the spec ies level difficult, and suggests that there needs to be a lot of caution 
before erecting new species in this g roup based on a morphology apparently 
not fining species that have already been crectcd . 1t is however, possib le, that 
the use of molecular techniques (i.e .• sequencing of ribosomal DNA or other 
genes), combined with morphological characters, would facilitate a better 
understanding of species concept within the genus Preussia. 
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Introduction 

During Wl excursion to the San Francisco Mountains,. Ari7.ona in June 1998, I 
collected a small crustose lichen growing on dead or dying bryophytes. A closer 
examination revealed that it belonged to Vezdaea rhcocarpa Poeh & ~bbeler. As 
this .species is not included in the North American checklist of lichen forming. 
lichenicolous and allied fungi (Esslinger 1997) and I have found no other reports of 
tills species from the continent, this represents a first report of V. rheocarpa from 
North America 

The genus Vczdaea Tsch-Woess & Poch CUll'Cntly comprises ten !>pecies world­
wide. They art rather inconspicuous and difficult to fi nd in the field and our 
knowledge of the distributon of the different species is probably rather poor. So far 
only two other spec ies have been found in North America. 1'. stipitaro Poelt & 
OObbcler and Jl. Jeprosa (P. James) VQda (Esslinger 1997, Buck et aJ. 1999). It is 
likely that additional records of these species. as well as finds of other species in tbc 
genus, will be made. A key to the ten species presently known was published in Girnlt 
etal. ( 1993). 

The species 

Yezdae• ..-heourpa Poelt & ~bbeler 
Lichenologist 1977(9): 170. Typus. SUdliche.~ BurgenJand, Bergen bci Jcnnersdorf, 
Ober verschicdenen Moosen, 17 .3.1 974, J. Poclt & P. DObbclet (GZU·Holotypc, LD­
ISO~'JlC) . 

The characters of the specimen fou nd agree well with the description of V. rheocorpa 
(Poelt & Wbbcler 1975. see 3.1so Coppins 1987) and with isotype-matcrial in LD. 
The di stinctly warted ascospores measure 18- 22 x 8- 11 JJm in the collected 
specimen. Paraphyses are apparently lacking. 'The pointed spines are well-<le\'eloped, 
c. 6-10 Jlffi long, and covers the surface of the goniocysts. The :,-peeies was found 
growing on moribound Hypmtm revolutum in an alpine community close to the 
timberline (3400-3500 m. alt.), in a northwest-facing slope just below the top of a 
ridge. Other species collected nearby included Cetraria ericerorum, Lecidomo 
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demissa, Psoromo !Jypnorum, Fuscopannaria praetermissa and Protopannaria 
pezizoides (Nash e\ a1 2002). 

ln Europe, VezdtJea rheocarpo grows on mo~ and livcrwons and has aJso been 
found on fo liose lichens such as Nephroma parile and Peltigera proetutata. Like 
other species in the genus, it is metal tolerant and is known from leadf2:inc­
contaminated soils and magnesium-rich limestone (Gilben 1980, 2000). 

SPECL\IENS EXA..~ED- UNITED STATES. ARlZOXA. Coconino CG., San 
Francisco Mountains, on the ridge running NE from Humphreys Peak, JSOZI 'N, 
II I0 41'W,c. 3400-JSOO m, M. Wu tberg 8S8 (I. D); AUSTRIA. SOdliches Rurgenhnd, 
J. Poelt & P. !Xiblwler (Poelt, Uclr. Alp. no. 293} (LO -lsotype). 
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Abstract- This database, naitablc online, revic\\'S 250 publish«! secounts and prt:$cnts a list 
of species rcprcscnlin.g the genera Asprrgil/~a, Penicillium and related species in Turkey. 
A:wugillus niger, A. }1t11•us, A. fumlgmus. A. ~·-usicolor and Penicillium chrysogenum are the 
most common species in Tutkt:)• resp«lively. Accordiog to the published records. 36S spocics 
bi\'C been rocordcd from varioliSsubu'atcs in Turkey. 
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Introduction 

Aspergillus and Penicillium are economically, ecologically, and medically 
important and large genera. Species of these genera can cause the decay or 
stored products. They are important in v iew of hea lth hazards. In addition, 
they are used in industrial and food fermentation processes, and they exist 
commonly in different type of soils, indoor and outdoor air, food and water 
(Domseh et al 1980; Klich 1993; Fischer & Dott 2003). Since Aspergillus 
and Penicillium are found almost everywhere, they arc frequently cited in 
species lists in e<:ological studies. Thus accurdte identification of Aspergillus 
and Penicillium at the species level is essentiaL Aspergillus and Penicillium 
are not easy to identify to the species level. To further complicate things, 
the taxonomy of both genera sti II needs work, but there appear to be fewer 
problems in AspergU/us than in PenicU/i11m. 

More information on the taxonomy of these rwo genera can be found in 
many books (e.g., Raper & Thorn 1949, Raper & Fenne ll 1965 , Pin 1979, 
Domsch et al. 1980, Ramirez 1982, Pitt & Hocking 1985, Samson & Pitt 
1990, S ingh et al. 199 1, Pitt et al. 2000. Samson & Pitt 2000, Klich 2002, 
Samson et al. 2002), and articles (e.g., Christensen & Backus 1962, Pitt 
1973, Klich 1993, Banke et at. 1997, Muntanola~Cvetkovic ct al. 200 1, 
Peterson et al. 2001 , Tuthill et al. 2001 , TUthill et al. 2002). The recent book 
by Klich (2002) enables researchers to identify common Aspergillus species 
morphologically. 

This Asperg illus and Penicillium database is significant for international 
community because the Turkish literature is not available to scientists who 
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live outside the country ; moreover. it is published in Turkish journals that are 
not readily available internationally. 

The purpose of this database is to document the Aspergillus, Penicillium, 
and related species isolated from Turkey. The database will make the Turkish 
literature on the subject available to an international audience. It will also 
give future researchers infonnation on whether a species is a new record for 
Turkey. 

The online database reviews 250 published materials and presents a list of 
species isolated from Turkey. The spec ies list fo r the Aspergillus and 
Penicillium species and related genera are arranged in alphabetical order in 
the website. The first part of this work was published by Asan (2000). But 
we need to update the species list. Synonyms and authors of fungal names 
were found in literature such as Samson & Pin (1990), Pin et aJ., (2000). 
Klich (2002) and www.indexfungorum.org. 

The nomenclature fo llows updates presented in San1son & Gams ( 1985) 
and Pitt et a l. (2000). Throughout my database, I assume that the authors 
properly identified the species reported. 

There are 365 species which have been isolated and identified from the 
different regions of Turkey. Asan (2000) gave 25 1 species in 2000, and this 
database adds 114 species to the earlier list, bringing the total number of 
Penicillium species isolated in Turkey so far to 199 and of Aspergillus 
spec ies to 116. 

Aspergillus niger is the most commonly reported species in Turkey. It has 
been reported in 124 different studies, with A. jlavus reported in 100, A. 
fumigatus in 90, A. versicoi<Jr in 68, P. chrysogenum in 65, A. /erreus in 54, 
A. ochraceus in 51 , P. juniculosum in 46, Penicillium glabrum (P. 
jrequentans) in 44, and A. wentii in 41 studies respectively. These species 
may adapt to eco logica l conditions better than the other, more rare ly 
reported, species. Species were isolated from different substrates and/or 
habitats such as, soi l, water, air, food, etc. The database contains a summary 
table or this infonnation by genus. 
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Abstract-Nine: species of Gasterom)'«tes belonging 10 the genera Chlamydopld, 
Podtuls and Tulostoma are r«:orded from the provinces or Catanwu and \.a 
Rioja. , Argent ina . Podtu.is argemi11 us. Tulostoma Mcc;ulonum, T. huurl. T. 
mohm•c/, T. o~sum, T. pulchellum, and T. striowm are described. Pholograplls are 
also provided for the uncommon T. hl?rttn 

Key words-c:borology, spon: OmDJTie71tation, SEM, ta.'<onomy 

The provinces of Catamarca and La Rioja are located in the Northwest 
of Argentina, characterized by its rugged terrain. S ix phytogeographical 
provinces are disti nguished in th ese areas, each one dctcnnincd by the 
predominance of a different kind of vegetation (Morlans 1995). The samples 
studied in this paper have been collected from areas with xeroph ilic 
vegetat ion, with Prosopis spp. , Aspidosperma quebracho-blanco Schltdl .. 
Acacia aromll G ill ies ex Hook. & Arn., Larrea divaricata Cav., Larrea 
cuneifolia Cav., Geoffrooa decorticans (Gillies ex Hook. & Am.) Burkart, 
and several Cactaceae, where some Gasteromycetes, especially members of 
the fam ilies Tulostomataccac and Podaxaceae, can frequently be found. 

We have prev iously published other papers on Gasteromycetcs from 
Catamarca (Dios eta/. 2000, 200 I). 

Material and Methods 

The stud ied specim ens have been deposited in the herbarium or the 
''Universidad de Alca l3", Spain (AH), in the herbarium or the .. Instituto de 
lnvestigaci6n para el DesarroUo Socioecon6mico de Los Llanos de La Rioja, 
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Uni versidad Nac ional de La Rioja", Argentina (IZAC), and in the M' M. 
Dios 's personal herbarium ("Departamento de Biologia, Facullad de Cicncias 
Exactas y Naturales, Universidad Nacional de Catamarca", Argent ina). 

The scanning electron microscope (SEM) photographs were made 
according to Moreno et al. (1995). 

Cltlamydopus meyen;anus (Klotzsch) Lloyd, .Hyco/. Notes Lloyd Libr. Mus. 
14 (note 0°236). 1903. 
~iate rial studied· Cru.aman:a, PomAn l.)cpanment, Rcnan1a fann, roadside, on bare soil , 

S. Segura., 27-V1-1000. AH 28477 (slides in herb. M.M. Dios n• 69). 

This coll ection consists of only one basidiome, 60 mm high. Spore sac 
subglobose, 18 x 13 mm. Peridium smooth, cream-coloured. Stoma 
consisting of an irregu lar and plane apical thorn. Gleba fcmJgincous. Stem 49 
x 7 mm, longitudinally striate, rather cylindrical, concolorous with the 
endopcridium to ochraceous, widened apex up to II mm diam. and ending 
basally in a volvifonn scaly structure up to 9 mm diam. Spores 5·7 ~m diam., 
globose, yellowish , patently vem~cose; under SEM the ornamentat ion is 
fonned by large verrucae, sometimes arranged as irregular and short crests. 
Threads of the glcba 3·5 ~m diam .. hyaline, thin walled, with some fibulatcd 
septa. Basidia and basidioles persisting in maturity, subglobose, 5·7 ~m 
diam., grouped in typical fasc icles. 

Observations: Chlamydop11s meyenianr1s is a rare species adapted to arid and 
semiarid areas, previously cited from Argentina, in the provinces of 
Catamarca (Spcgauini 1927; Dominguez de Toledo 1989), Mendoza 
(Spegazzini 191 2), Salta, Buenos Aires (Spegazzini 1898), Chubut 
(Spcgazzini 1913), La Rioja and Santiago del Estero (Dominguez de Toledo 
1989). A detailed description, including good illustrations of this species, has 
been recently published by Lunghini (2001). 

Recent molecular studies (Martin et a/. 2000) support placing the 
genus Ch/amydopus in the Phe\loriniaceae. 

PodtLds argenliltllS Speg., Anales Mus. N{l(;, Buenos Aires 6: 186. 1898 (as 
Podaxon). 

= Poda.xon patagonicum Speg., Anales Mus. Nac. Buenos Aires 6: 186. 
1898. 
Material srudi::d: Catamarca, Ambato Department, La Pucrta. cast bank of Rio del 

Valle, on bare soil ncar Larrl!a dtmmxrto, M M DiO$, 2).JV-1999, AH 28462 (slides in herb. 
M.M. Dios n"'S7): Tinogasta Department, MedMifos, roadside, R. Salinas, herb. M.M. Dios n"' 
67, 68 (duplo 111 AH 28476). La Rioja, Gc:nc~ral Ocampo Dc:partment, Campo Miranorcs, 
bctw.;.-co Milagro and Comandantc Leal, on bare soi l, F. Biurrum, L. Blanco & T. Flores, 
26·111-2002, herb. M.M. Dio-s n"' 9S, (duplo in r\11 19697). 
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Observations: The discussion regarding the presence or absence of a germ 
pore on the spores of Podaxis orgeminus has been rekindled by Dios et al. 
(200 1). The additional collections studied here, which present perfecdy 
mature spores, lead us to reconsider the observations expressed in that study. 
We have been able to verify with certainty that the spores of this species do 
not present a small germ pore. However, a remnant of a hilar ap iculus i.n the 
spores can clearly be observed, whose fragility often makes it appear broken 
or almost completely removed, leaving a small circular scar. The presence of 
this circu lar scar is the reason why several authors have described a small 
germ pore on the spores of P. argentinu.\', even using SEM. 

Podaxis argentinul' has been cited from several provinces of 
Argentina: Mendoza, Salta, Rio Negro, Buenos Aires (Spcgazzini 1906), 
C6rdoba, (Nouhra & Dominguez de Toledo 1992), Santiago del Estero 
(Martinez 1971), San Luis (Dominguez de Toledo 1993), and recently from 
Catamarca (Dios el a/. 2001). This is the first record from the province of La 
Rioja. 

Tu/osroma beccar/anum Bres. in Petri, Ann. Mycol. 2: 41 3-41 4. 1904. 
'"' T. s imu/ans Lloyd, The Tylostomeae p.l8 . 1906. 

Material studied: Catamarca. Porn4n Department. gallery forest, on sand and l1 tlCT or 
Mimo:ygamhus carmotus (Gristb.) Burkart and Deuterocohnia l011gipetala Mez. M.M. Dios, 
30-X-1 998, AH 2R468 (slides in herb. M.M. Dios n• 73). 

Basidiome 27 mm long. Spore sac 8 mm diam., globose to 
subglobose. Exoperidium indistinct. Endoperidium smooth, whitish, 
papyraceous. Sroma h1bu lar. Stem 23 x 2 mm, cylindrical, light brown, 
longitudinally striate, wider at the bulbous base (3 mm diam). Gleba 
ferrugineous. 

Spores 4-4.5 Jlffi diam., globose to subglobose, ye llowish, aspcrulate. 
Under SEM, the ornamentation is fanned by verrucae and short crests. 
Capi llitium 3-4 Jlffi diam., thin walled, hyaline, branched and scarce ly 
septated. 

Observations: This species has previously been cited from Argentina: 
provinces Buenos Aires and Chubut (Wright 1987). This is the first record 
from Catamarca. The taxonomic position of this species has been treated by 
Alles & Moreno ( 1993). 

Tulo.'itomufunhrialum Fr., Systema Mycologicum 3:43. 1829. 

Matc1ial studied: Catamatca. Capital Department, in garden with C lt114 lt1n<v1 (L) 
Bunn.f. R. Ghanem, 10-VIII· I999, AH 28•163; ibidem, Basural de MLa Aguada'', roadside, on 
litter of Acacia aromn, M.M. Dios, 7-111-2002, AH 28472 (duplo 1n herb M.M. Dios n• 77): 
Ambato Department. La Pucru. on litlcr of Schinopsis ltoenkanu Engl. , ;k ocia \ ' ISCO Lorcm.:t ex 
Griseb .. Prosopis nigra Hiuon .. Celtis tala Gillies ex Planch .. M.~t Dios. 23-IV-1999, hcth. 
M M. Dios n• 62; Cap3yin l.kpa.rtmen1, ConcepciOn, camping area road, on habaceou> and 
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Y.'OOdy litter, M.M. Dios, 7-X I-1 999, AH 28464 and helb. M.M. Oios n• 70: ibidem, under 
Cwtfflr S(JTCD(X'Ialw MUll. Arg. and herbaceous Astcraceac, M.M Dios, 27-11-2000, All 28479; 
ibidem, Colonia del Valle, under Acacia at'()mU and Pro.topls nigra, M.M. Dios, 8-VI-2000, 
herb. MM. Dios n•7 t ; Andal.galil Depanmcnt, Chaquiago, on woody liner, M.M. Dios & J.M. 
March, 21-IV-2000. herb. M.l\.1.. Dios n" 63: Fray MamertO Esquhi Ocpanmcnl, Sierra Brava, 
roadside, M.M. Oios, 16-Vl-2000, AH 28478: Valle Viejo Department, Vis{a L.arga, on woody 
liner, A Zurita, 25-V-2000, AH 2&470; Pomiin ()q)artment, gallery foreSt, on litter of 
Mimo:yganthw carinarus. M.M. D1os. 30-X-1998, AH 19655 (duplo in hctb. M.M. Dios n•64). 

Observations: Tulostoma fimbriatum is a well characterized species by the 
presence of a hypha! exoperidiurn, funbriate stoma, and venucose spores 
(4)4.5-5(5.5) ~m diam. in the samples studied. Thjs is one of the most 
common species of Tulostoma in Catamarca, always IOund in xeric zones, 
associated with the Chaco Serrano and Chaco Arido vegetation. 

Tulostomafimbriatum has previously been cited from some provinces 
of Argentina: Salta, Mendoza (Wright 1987), Catamarca (Wright 1987, Dios 
eta/. 2000) and COrdoba (Dominguez de Toledo 1989). 

Tulostoma llerteri Lohwag & F. Swoboda, Revista Sudamer. Bo1. I : 3. 1942. 
(Figs. 1-6) 

Material studied: Catam:uca, Capay3n lkpllf1roent, El Mila&ro. an1ong mosses under 
/.Qrrea sp .. l . Rodriguez, 10-VI-1994, herb. M.M. Dios n° 1 (as T. berter()Qtrum (UY.) lk Toni 
111 Sa«.); ibidem. nC<lt Quebrada de Ia Ctbila. hun1us of Larna diwmctJta, A Vedia, 11-11-1995, 
bcrb. M.M. Dios n° 12 (as T. perpfurtm Long&. S. Ahmad); Valle Viejo Dcpill'lmenl Vista 
L.arga. humus or l.arrca sp , A. Zunta, 15-XI-2000, All 19649; ibidem. t:l Portezuelo, L1 
Bajada, among mosses, with, Aspidosperma quebracho-blanco. M.M. Oios, 9-Vl-2000, Ml 
19647, 28474, 28475; tbidem. among mosses, with Larrea dm1ncota, A. AgOcro, 13-VI-2000, 
AH 19648 (dupto 1n hctb. M.M. Dios n° 73). 

Type collections comp31ed: URUGUAY: Cerro de Montc\•idco, W.O. Herter 81995, 
1927, Plantae Uruguaytnses E.uiccalac 2184 (FH}, holot)'pUS of Tulastoma IJCrteri. SOI.ITII 
AFRICA: Cape prov., Lockcnbuq;. sandy soil , J.P.H. Acocks 18934, 18-VDI-1956, PREM 
41614, holotypus or Tulostoma gracilipes J.E. WtighL INDIA : Rohtak. S. Ahmad 338, 
IS·VI-1941 , Herb. Long 10261 (BPI), holotypus of Tufo.ttomaporvfSJfmunr Long&.: S. Ahmad. 
AUSTRAUA: Ausltalia merid., Tappe:r, PAD, holotypus of Tulastomn puldrel/um Sac c. 

Bas idiomes 8- 19 mm long (Fig. 2). Spore sac 3-8 mrn diam., g lobose 
to subglobose. Exoperidium hypbal mixed with small partic les of soil, 
scantily developed but usually persisling on the grealer part of lhc spore sac. 
Endopcrid ium smooth, whitish, papyraceous. Stoma fibr illose-fimbriate, 
concolorous, mammose. Stem 4- 15 x 0.8~ I nun, cylindric, covered by a 
somewhat scaly greyish brown cortex, with a bulbous base 2-3 mm diam. 
agglomerating sand and mycelium remains. G leba ochraceous to 
ferrugineous. 

Endoperidium fanned by cylindrical to sinuous, th ick walled hyphae, 
4-8 J.lm diam., not broadened at lhe septa. Spores 4-S ~m diam. (up to 5.5 J.lffi 
in the holotypc), globose to subglobosc, yellowish, minute ly verrucose. 
Under SEM, the ornamentation is fomtcd by small and numerous verrucae 
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(Figs 4,6), usually densely arranged, sometimes anastomosed in irregular and 
short creS1s. Capillitium 2-S Jlm d iam. , subhyalinc, thick-wa lled, branched, 
slightly or not broadened at the ochraceous septa (3-6 J.lm diam). 

FiJS. l,l.S. Tulostoma htrtui. Herter 81995 (FH), bolol)•pus. I. Basidiomes. J,S. Spore 
omamcntation under SEM. Fics. 2,4. TII/(Mtoma huurl, AH 19647. 2. Basidiocarps. 4. 
Spore omamcotalion under SEM. Y11- 6. Tufostoma Mrler;, AH 19648. Spore orrumenwion 
undc:r SEM. Seakbats: 1) "" 5 mm; J-.6 • 1 jim 
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Observations: These new Argentin ian recollections have allowed us to define 
better and to check the constancy of the macro- and microscopic characters of 
this spec ies, litde known so far and considered as "not we ll defined" (Wright 
1987). The macro- and mic roscopic study of the holotype of this species 
(Figs. I ,3,5) shows a great simi larity with the charctct<:ristics observed in the 
Argentinian collections. Tulosroma heneri is characterized by its rather small 
basidiomes, with usually slender and not very well developed stems, the 
presence of a mammose and fibrillose-fimbriate stoma (it is usually similar to 
a bryophyte pcristoma. as indicated by Wright 1987), the scantly developed 
hypha! exopcridium, and the spore ornamentation with small, numerous and 
we ll defined verrucae. 

Some species can be confused with Tulostoma herteri because of its 
similar aspect T. gracilipes J.E. Wright and T. parvissimum Long & S. 
Ahmad. Both of these also possess small basidiomes and fibrillose~fimbr iate 
stoma, although not mammose, and even with tendency to appear indefinite 
in T. pan,issimwn. Nevertheless, the membranous exoperidium, that is 
present in these two species, provides a clear difference to T. herteri. Another 
important feature, the spore ornamentation, is also very different in T 
parvissimum: it consists of more developed, irregular and not well defined 
crests and verrucae. The spore ornamentation under SEM of T. gracilipes is 
much more simi lar to that ofT. herteri. 

Another species with cenain simi larity to Tulosroma herteri is T. 
pulchel/um Sacc., especially in features such as the type of stoma and the 
spore ornamentation. But in this case the basidiomes are usually bigger, 
reaching up to 50 mm long, with a larger spore sac (up to 15 nm1 diam.), with 
a typical membranous exoperidium. and larger spores (4.5·6.5 J.l m diam.) 
with somewhat broadened and flattened verrucae (Moreno et al. 1995). 

Tulo.~toma herteri has been cited from Argentina, Bol ivia, Uruguay 
and the USA (Wright 1987). Tbe only Argentinian records are from the 
provinces of Santa Cruz (as T. pawgonicum Speg.) and Tucum{m (Wright 
1987). After checking the material from the province of Catamarca cited by 
Dios (1997) as T. beneroanmn (Lev.) De Toni in Sacc. and 7: perplexum 
Long & S. Ahmad, it is clear that these collections belong to T. herteri. 
Therefore, T. perplexum must be eliminated from the American 
gastcromycetcs catalogue. Tulostoma herreri is a new record from 
Catamarca. 

Tulostoma molta-...·ei Lloyd, Mycol. Notes Lloyd Libr. Mus. 64: 992·993. 
1920. 
Material studied: Catamarca. Pomlin l)c:partmcnt, galltty forest, on humus of 811/nu,o 

ro:tmno Griseb .. M.M. Dios, 30-X-1998, All19656 (duplo in he1b. M.M. Dios n• 75); CapayAn 
IXpartmenl. on humus of lArrea sp. and Cercidh1m proecox (Ruiz &: Pav.) Harms. ~1..M. Dios, 
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19-XJ-1993, AH 28487 (slides in herb. M.M. Dios n"9); ibidem, Quebrada de La CC:bila, on bare 
soil. M.M. Dios, 22·111· 1995. herb. M.M. Dios n" 10. La Rioja, Chamical {)q:lanmenl, Safi11a La 
Antigua, under Prosopl.t replans Brnth., F. ll iurrun & E. Mercado, 31-V-2000, Al l 2&469 
(duplo in IZAC 6469 bis, and slides in herb. M.M Dios n• 76). 

Basidiomcs 24-32 mm long. Spore sac 9- 15 mm diam., globose 10 
subglobose. Exoperidium hyphal. Endoperidium smooth, whitish, 
papyraceous. Stoma tubular. Stem 20-38 x 2-4 mm, cylindrical, light-brown, 
longiludinally striate. Gleba pale brown to ferrugineous. 

Spores 4-5 J.lln diam., g lobose to subglobosc, smooth, yellowish. 
Under SEM 1hc spore surface appears asperulate to rugose. Capillitium 2-8 
J.lnl diam. , hyaline, branched. 
Observa1 ions: Tulos10ma mohavei is characterized by 1he tubular stoma,. 
hyphal exopcridium and asperulate to rugose spores. Other species with 
similar features, according to Wright (1987), are: T. amnicola Long & S. 
Ahmad, cited from India, T. brl!'vislipilatum B. Liu, Z.Y. li & Du, cited from 
China., T. cher.sonense Sosin, cited from Ukraine, T. evanescens Long & S. 
Ahmad, cited from India and .A..rgentina, r. fusipes Har. & Pat., cited from 
Africa (Mali), the Middle East (Jordan) and North America (USA). and T. 
meristostoma long. cited from USA and Argentina. The difficulty to 
distinguish all these species makes the revision of the type collections 
necessary, in order to evaluate possible synonymies within the genus. In the 
meantime, we pre fe r to use the older epithet for the American materia l. 

Tulosroma mohavei has previously been c ited from Calamarca and 
Mendoza (Wright 1987), thus th is is the first record from the province of La 
Rioja. 

Tlllosroma ohesum Cooke & Ellis, Grevillea 6: 82. 1878. 
Missapp lication: T. vo/vularum se,zsu Hol l6s, Die Gasteromycetes Ungam s . 

1904. 
Material studitd: Catamarca, Pomdn Department, Campo de Saujil, IlolsOn dt 

Pipanaco, on dry soil without vegctaJ.ion. M.M. Dios. 23-V-2000, Ail 19638: ibidem, G 
Rodrigutl., 3-Vl-2000, AH 28460: Capital DeplU1ment, on dry soil without vegetation. M. 
Medina. 20-VI-1999, AH 19639 (duplo in hc:rb. M.M. Dios n° 65); rbid.•m, on humus of 
A.spidospumo qucbrucho·bfanco :and Prosopis mgro, M.M. Oios, 16-XI-1 999, AH 19644. La 
Rioja. Cbilecito Department, Sierra de Vtlasro base (800 m), roadside, uoder SdcroplryW sp., 
Bourtlouo barbara Lag .. Euphorbia sp., Atr1plv: sp .. Trimrthema argemina Hu112. & Cocucci 
and Amarantluusp .. F. Biurrun, C. Pa.gliari & R. Glllica. 15·11-2002, All 28461 (duplo in herb. 
M.M. Dios n• 66, and IZAC 7027}. 

Basidiomcs 37·95 mm long. Spore sac 12·20 mm diam. , globose to 
subglobose, sometimes dorsivcntrally depressed as a result of its 
fructification in stony areas. Exoperidium slight ly membranous to hypha!, 
usually not very well developed and persisting in the basal half of the spore 
sac. Endoperidium smooth, whitish to pale brown, papyraceous in mature 
specimens but very coriaccous when inunaturc. Stoma circular, plane, 
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becoming indefinite and lacerate with age. Gleba dark brown. Stem 30· 110 x 
3-7( 10) mm, whitish to pale brown, cyli ndric to tortuous, longitudinally 
striate, and sometimes squamose, ending basally in a volvifonn structure up 
to 15 mm diam, some specimens with a well developed mycelial cord. 

Spores 4-6 ~m diam., globose to subglobose, yellowish, complete ly 
smooth both under LM and SEM. Capillitium 4-10 ~m diam., lhick walled up 
to 2 ~m. with characteristic short lateral branches, and with scarce septa due 
to their disarticulation. 

Observations: Tulosroma obesum is a species morphologically vtry variable, 
usually robust and large, with plane circular stoma, which easily breaks 
giving rise to a lacerate tear. The stem is very variable in length and 
thickness, usually with a well developed volvifonn structure at the base. The 
gleba is typically dark chocolate-brown. The spores arc subglobose and 
smooth under SEM. The capillitium is different from other members of this 
genus, with short branches and with scarce and easily broken septa. 

The macroscopic variabil ity and the presence of this species in xeric 
areas of several continents are the reasons why several authors have 
described it with different epithets . A study about this problem has been 
publ ished by Alles eta/. (1999). 

Only two records of this species art known from Argentina, the flCSt 
from the province Chubut as Tulostoma volvulatum var. elatum Har. & Pat. 
(Wright 1987), and the secood from the province of Catamarca as T. 
volvulotum I.G. Borsbch. (Dominguez de Toledo 1989). The new collections 
studied here confrrm the presence of 1: obesmn in Catamarca, where it seems 
to be an infrequent species. This is the firs t record from La Rioja province. 
The collection AH 28461 is of special interest because it consists of 
numerous mature basidiomcs ( 14). 

Tulostoma pulclrellum Sacc., Bull. Soc. Mycol. France 5: 118. 1889. 
Material studied: Catamarca, PomAn D<:partmenl. BolsOn de Pipanaco, under Suneda 

di~"Oricofo Moq., G. Rodriguez. 20-X-2000. AH 28480 (slides in hc1b. M.M. Dios n• 72). 

Basidiome 36 mm long. Spore sac I I mm diam., globose to 
subglobosc. Exopcridium membranous, pers isting at the base of the spore 
sac. Endopcridium smooth, whiti sh. papyraceous. Stoma fimbriate, 
mammose. Stem 30 x 3 mm, cylindrical, pa le brown, squamose, 
longitudinally striate. Gleba ferrugineous. 

Spores 4-5 ~m diam., globose to subglobose, yellowish, verruculose. 
Under SEM the spore ornamentation appears formed by small verrucae and 
short crests. Capillit ium 5-8 ~m diam., thick walled, hya line, branched and 
septate. 
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Observations: Tulostoma pulchelfum has been previously c ited from the 
province ofTucuman (Wright 1987). Therefore, this is the first record from 
Catamarca. 

Tulostoma striatum G. Cwm., Proc. linn. Soc. New South Wales 50: 255. 
1925. 
Ma1crial studied: Cauunarea. Ambato Oepanment, La Putna. on woody litter of 

SdunopsiS hnenkana, Acat:liJ vUco and PI'Osopis mgra. M.M. Dios, 23-JV-1999. llefh. M.M. 
Oios n• 58. 59; Capaytn Department, Concepci6n, camping area road, in humus of Croton 
MJrcopetafiiS MUll. Atg.. M.M. Dios, 7-Xl-1999, AH 28465, 28467; Paclln Dcpatmcnt, Palo 
Labmrlo, on humus and woody liner of Ct!ltU tala and Lomo C'llneifolio, J.M. Mardi, 12-Xl -
1999, herb. M.M. Oios n°60:Capitallkpartment. Las Heras camp, on humus, M. l'crea, 12-VI-
2000, herb. M.M. Dios n~ 61: Anda.lgah!. Department. Chaquiago. under Loruo ntrn!ifolio and 
Cactaccoc, M.M Dios & J.M. March, 22-IV-2000, All 19646. 

Basidiomes 22-40 mm long. Spore sac 7-1 I nun diam, globose to 
subglobose, somet imes dorsiventrally depressed. Exoperid iwn typically 
membranous, whitish inside and covered by panicles of substrate outside, 
persisting in the lower ha lf of the spore sac. Endoperidium smooth, 
cream.coloured to pale brown. Stoma fibrillose. Gleba fe rrugineous. Stem 
9-29 x 1-3 mm, rather short and cyli ndrical, sometimes tonuous, 
longitudina lly striate, with bu lbous base, 2-4 mm diam. 

Spores 4-7 J.IID diam., globose to subglobose, notably striate. Under 
SEM the spore omamenration consists of irregular arranged crests, with sma ll 
verrucae among them. Capillitium 3-7 J.lm diam., hyaline to yellowish, thick 
walled, branched, slightly broadened at the scarce coloured septa. 

Observations: Tulos10ma slrialum has been cited from several Argentinian 
provinces: Entre Rfos, Jujuy, Mendoza, Salta and Santa Cruz (Wright 1949, 
1987). The studied material represents the flrst record from Catamarca. Th is 
is a widely distributed species in America (Wright 1987), recently cited in 
Cuba by Moreno e/ a/. (200 1). 
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Abstract- We propose that 41 species of macrolichcns be listed for rare status in 
Wisconsin, alOfli with 6 other species we think arc oow e."<tinct in the Slate. Almost60% 
of the species occur in the northern pan of the .sratc. Som<: of the extinct species 
occurred in the southern part. The rare and extinct species exiSI(ed) io 43% of tile 
count ies. None of the rau and extinct species ate endemic to Wisconsin, and they 
represent 'Woof tbe total lichen flora of the State. Oue species Yt'IS last collected in 
1884, but others v.oc re collected only recently. Fony-scven percent or the listed species 
srerankedcriticallyimpcriled (S I). 

Key words-state ranks, disjune[, d isuibution. Midwestern states 

INTRODUCTION 

Wisconsin, the center state of three upper Midwestern United States, has an 
area comparab le to Michigan, but less than Minnesota, and a population 
density less than midway between the other two states (Table 1). Recenlly, 
the lichen nora of the state was published as a result of John W. Thomson' s 
lifetime collecting in the state (Thomson 2003). The total numbers of lichen 
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genera and spec ies arc Jess than the numbers fo r the neighboring states 
(Table I; Fryday et al. 200 1; Fryday 2002; Wetmore. unpublished data). The 
lower number of species fo r Wisconsin is probably a resuh of differi ng 
colle<:ting intensities rather than bio logical realities. 

Table J. Numbers oflichcn genera, species, and areas and popularioa dens ities(2000 U. S. 
Ctnsus dllta) of~ upper Mid\.l.'t:Stcm states, in c:ast to v.u torder. 

State Cuen Spec irs Aru Populniou du~iry 

(km1) (prrsou/km1
) 

Michigan 187 792 147.136 67.6 
Wisconsin , ... .. ,. t40,6n 38.1 
Minnesota lOS 780 206,201 23.9 

Include$ 16 new genera and 47 new spe<:ic$ from the 2002 Tuckerman Workshop (Appendix. 
Thomson, 2003) 

An earlier, unpublished list of rare lichens of Wisconsin listed 290 species 
(Thomson & Will-Wolf 2000). This list was considered too large and was 
difficu lt to use because of identification uncertainties and cross-listings. Both 
Michigan and Minnesota have lists of rare and endangered macrolichen 
spec ies: Michigan has an unofficial list with 34 species (Fryday & Wetmore 
2002}, and Min nesota has an approved list with 17 (including Special 
Concern spec ies: www.dnr. state.mn.usletsllic/Jens. /Jtmf). These numbers vary 
because the Minnesota list is an official state government list which must be 
shorter for practical reasons, whi le the Michigan Jist is an unofficial list of 
proposed species. The pub lication of Lichens of Wisconsin fac ilitated the 
assemb ly of a list of rare and endangered lichens for Wisconsin. This paper 
reports on 41 such species, and an add itional 6 species believed to occur no 
longer in the state. 

METHODS 

Our approach was simil ar to Fryday & Wetmore 's (2002) in that on ly 
macrol ichcns were considered. Microlichens such as crustose, lichenocolous 
fungi, and srubble (calicioid} lichens were exc luded because they arc under· 
collected by most lichenologists and arc often impossib le to identi fy in the 
field. lhc authors are aware of severa l rare crustose species in the slate but 
do not fee l confident to report them here until more field work is undertaken. 

Specimens at WIS, MIL, MIN, MSC, and F were exam ined to veri fy 
identifications, and label data were compiled. Synonyms were also checked . 
In addition. the collections on Thomson's dot maps (2003} were tall ied along 
with those from the number of specimens from the other herbaria. Some 
specimen label data were compared to detennine if there was any overlap 
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between specimens. A final total number of specimens was tall ied and used 
for determining state clement ranks using the Wisconsin Natural Heritage 
Working List guidelines. The proposed rankings fo r the species in this paper 
are li sted below and are also avai lab le on the web at 
www.dnr.state.wi.us/orglland/er/working_listltaxal istslkcy.htm. 

SX = Apparently extirpated from the state. 

SH "" Of historical occurrence in Wisconsin, perhaps 
having no t been verified in the past 20 years, and 
suspected to be still extant. 

S l = Critically imperiled in Wisconsin because of extreme 
rarity (5 or fewer occurrences or very fe w remaining 
individual s or acres) or because of some factor(s) 
making it especially vu lnerable to extirpation from the 
state. 

S2 = Imperiled in Wisconsin because of rarity (6 to 20 
occurrences or few remain ing individuals or acres) o r 
because of some factor(s) making it very vulnerable to 
extirpat ion from the state. 

The distinction between SH and SX on the basis of being collected in the 
past 20 years or not is not very useful fo r I ichcns because there are not that 
many collectors working in the state and a spe<;ies could go uncollected for 
that long very easi ly. Nevertheless we adhered as much as possible to the 
state guideline in order for the list to be usefu l to the state. 

For each species, the year of the last collection, the North American 
di stribution based on Brodo e t al. (200 I) and Thomson (2003), th e 
di stribution in Wisconsin (northern (N), central (C), southern ($) or 
scanered), and the occurrence in Wisconsin in relation to the distribution 
outside of Wisconsin was tabulated. Most of our nomenclature is based e ither 
on Thomson (2003) or Esslinger( l997). 

RESULTS 

Table 2 lists 41 macrolichen species that we consider rare and 6 thought to be 
extinct in Wisconsin. Of the 47 total species, 47% are foliose, 45% are 
fruticose, and the remaining 9% are squamulose. 
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Table 2. Rare and extinct macrolichens of Wisconsin· 

... ~ ! 
. 

d ] ~ ~-i h Spe-cies ;u; 

' • ~ 
=e 3 ~ z~ 
~ '; , £ 

AhiUHtOOIIrt'J('r'II$(Tuek.)ThcU 1972 NEUS Edge of Sll . .......,, ~., 

Anap(}'d/JaMtiftraR~I 1996 N'EUS "''"" S1 

"""' An:ID calpotk.I(Ad!)Sti7.enb. "" F:US 

_, 
SH 

.~., 

BT)O"O wp~llam (AdJ .) Brodo 19117 
E&W Edgo:of 

S1 &:D. H:r.WJW. - ~1, ~ .. 
lif)')rillntMiwmoWt#to(Gyclwk) 2001 FI'Uii- ' Edge of S1 Bro.So&:DHJ,.·bw. c~ ... """' QtrrJr/4t>rt:JWna Karadcll "" EUS IDI'IIII:t -~ Sf1 .... 
CIDIIonillari>luoJ/o(Wallr.) .... NF.US lnr.111ge ~·l Flotooo'. 

C/odoniaromwu(L.) IIuffin. 2001 Ar.:riel Ed~ or S2 - ...... ~" Clodonwlkcurtlrota(Florl<e) 

"" 
f.W- """" fd;cof 

S1 ,...,.. .. ...... ~ .. 
CIDdon•oUKrmsoratlOcke "" 

f,W. 
NEUS ~~ .. C&N S1 

C/~ioU(Jg>O(Ft.)RuOSll 1987 
, .... AmkJ F...dgeof S1 - .. ,. -CIDt.iotuosulpl11mno (Michaux) 1987 '""" E&W ""''' S1 

' '· ~1, ~ .. 
CoJit111<lpo/)~ llotrm . "" wus Edgcof - C&N St1 

DmMnaj,sm(Tud:.) ll~ .l 19S7 EUS """"' s SH Colb. ~ .. 
E•~miO{JfU110Sln(J...)Aeb, 191) E&W 

Disjuna NF. SH 

""' r:~-~~0 

"" ':::: F.&W 
!JI~a~i6"<: Sll (Vaiii)P. M. Jerc. ""' r·~l~tiao 

""' ':::: SEUS Edge of 
S1 (Tuct.)P.M. Jorg. ~ .. 

HqJp<Q f~toso (Acb.) Nyl. "" ':::: us ~- S2 200} =""' llypq~wvuo tubufoso(.sdlamf) 

""' 
E&W ""''' S1 

""· ""' ~ .. 
l~p(Of'""' OrJc'nrr Skrk 1 ... WU$ l>i.<julld S1 
~rrMn.JCUium(W~lr.) 

"" 
E &W Disjun<:1 S1 

""""' onl)' 
Afmrp=ru rm:b/'QIQ{lfoffm.) 

2002 fol;..... 
E &W ..,,.or 

S1 A. Mas:sal . ""' ~" ,\'.ephtYJ~Mht:IIMm(Sptd\tCI) 19&8 folicM 
E& W F..d~o.-eul 

S1 TQI:k. oo1y ~., 

Pormoltrlflo cllinnue(CW~eck) 196< fol'-
MW & F.dSf'of C& N '" Hak&Ahli wus .. , .. 

Pof7110ifT1'!1ost~<pJX~nN(Ta)·lor) 1 ... MW& 
Di'JWICt C&N SH 

""' wus 
Pclfq§utUcvbrosoTh. Fr. "" """ "''"" S1 

"""' 
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• . 
spma < ~ l ~ 

z ~· t. 
Ptltlt("tn•'o'11Q.J(l(l..}lloiT!o. 

E &W "'"" SH only ~ .. 
Pll~tmcllo(Scop.)DC. I"' ll&.W 

Disjunct Sl ...,. 
Ph)'KitllaMt/tzlt(hro(lfut)Essl . "" EUS "'=" S2 
Proiopannuna pr.J.:OKhs 1974 '= "'""' Edge: or s SH (Webcr) P M. Jarg_ """' ~ .. """" l'~m/o(:OOJQtiarJS 1911 EUS Edi<=or Sl (Vainio)Hak.t.CUJb. ~ .. 
l's~ypNlJarlaciD<Olo(q 2002 E&:W "'"" Sl Vailno ... ,. ~ .. 
R.mmt/INI~(I •• )Adl. "" 

E& W - Sl ... ,. 
Hamol111i1polllllllrlti(Wdtt.) 1971 E&W 

OiJjwiCt NE SH 
Ad>. - only 

HitlmJJinallltifo/tnl.W~ "" '""' c.,.., J4eof Sl us ~ .. 
StJ/onnu.JU«U1u(t.) Acb. "" 

E&:W 
lnr.mge C&N SH ...,. 

9ioaM<liA'()i$H l.>clUc 2002 
E &W 

DiSJUDC:t c•N Sl ... , 
T~:II!Sdll#l'Sdt~llwl"' riS 1&9J EUS """" s SH 

(L.)Th. ff. "" =i< ="' 
Usnto«ro~moAeb. 18 1092 

E&W 
lor~ S2 only 

lJSMOf'l"'dtodtaAcb "" EUS DiJjunct S2 

£:rrt.ct 

C/odotiiOIXWI!InDIO {Aeb) 
193$ ruow Edgoeo( s sx Non1ia """" = .. """" F.pNk lanata(l •. ) Vair110 1939 EUS lo- C&N sx 

rtumOfrtJ1tQJKrfo1'tlluiii (J~.) 188< SEUS Di!jiiDCt sx A. MISSal 

Usntt~~Oio Aeb. "" us I"""' sx 
U.'IIINJotlgu.wM Ach. 1896 t'N:i· E &:W ""''' '" only 

UJnw n~blcwd:ISlirtoa 10 "'" 
E &W Oisjllll(:t sx 

"The number of collections column conro.ins the total number of ool\eetions known in 
the herbaria studied. The occum:noe of the species within Wisconsin in rc: lmion 10 the 
North American distribution is listed in the .. WI occurrence .. column, followed by the 
distribution within Wisconsin and the pmposcd state rank 
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Their distribution in Wisconsin ranges across the state (Table 3) although 
over ttalfoccur in the northern pan. Over half(55%) of the listed species are 
at the edges of their ranges in Wisconsin, and under one half are e ither 
disjuncts or well within their known ranges (2 1-23% each). None of the 
species appear to be endemic to the state. 

Table 3. Distribution of rare and extinct macrolichens within Wisconsin 

Rrgio11MW!scoa.sln Ptrcut 

North 51 

Central :snd northern 15 

South central I I 

Ccntr.JI 9 

Northeast 

South 

Scanered 

Two fifths of the species occur nationally either in the eastern or western 
United States, fo llowed by another 17% from the eastern U. S. only (Tab le 
4). The arctic boreal elements are on ly 15% of the list. The remaining 290/o 
occur normally from seven other regions of the country . 

Table 4. North American distribution of rare Wisconsin lichens 

East Md ~~o'est only 38 

Eastern Unit«! States 17 

Arcriclboreal 15 

Northeastcrn UnitedStates 9 

Midvtcstcm and Western United States 

Southowcrn United States 

United Slates 

WcstcmUniledStatc:s 

Central United States 

Eastern Canada 



175 

Almost half(47%) of the 47 species are considered Crit ically fmpcrilcd (S l) 
in the state, and a lmost one third are considered historical occurrences (SH) 
(Fig. 1). Thirteen percent arc thought to be extinct (SX) and the remaining 
9% are imperiled. 

Figure I. Distribution of state element rankings of 47 rare and extinct 
Wisconsin macrolichens 

One species, Pormotrema perforatum, was last collected in 1884, while 
several species were last collected as recently as 2002 during the Tuckerman 
Workshop (Thomson 2003). 

The 47 ext inct and rare Wiscons in macrolichcns have been found in 3 1 of 
Wisconsin's 72 counties (Fig. 2). Of the 114 species x county occurrences 
for these species in herbaria, the top 50 (44%) occur in northern counties, 
with Bayfield having the most. This is primarily due to the high degree of 
collecting at Apostle Islands National Lakeshore (Weunore 1988; Webnore 
and Bennett 2002). It is also evident that many of the extinct spec ies were 
found in counties at the southern, central and northwestern parts of the state. 
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Figure 2. Number of extinct, rare and endangered lichen species by county 



177 

OlSCUSStON 

Our list for Wisconsin contains seven more species than cited on the 
Michigan list (Fryday & Wetmore 2002). Seven species are on both lists: 
A11zia colpodes, Co/lema polycarpon, Pe/Jigcra scabrosa, Peltigera venosa. 
Pseudocyphellario crocata, Ramo/ina forinacea. and Sticta beauvoisii. Both 
Pe/tigera venosa and PseudQCyphel/oria crocota are also on the Minnesota 
list, as are Ahtiana aurescens and Anoptychia setifera. This leaves 38 species 
that are uniquely rare or extinct in Wisconsin and not in the other two slates. 

The most recent herbarium specimen of one species, Te/oscllistes 
chrysophthalmus, was collected in 1893. We are aware of a recent collection 
in Dane County in 1999, but it has not been deposited in a herbarium nor 
published. The specimen was a very tiny piece (- 2 mm), and no other 
specimens could be found. For these reasons we propose it be given an SH 
rank instead of ext inct, in the hope that it can be located again. Collectors are 
advised that the species on our proposed list should not be collected but 
rather be photographed and recorded as sight records so as not to eliminate 
them. 

We are including Usnea ceratina even though there are 18 specimens in 
herbaria because Thomson (2003) states it is very rare in the srate. We are 
proposing that Usnea rubicunda be ranked extinct even though Thomson 
(2003) thought it might still occur in the srate. The first author has searched 
for this species where it was last found and has not been able to fUld it again. 

Three species on the proposed list are also thought to be endangered in 
Canada: Fuscopannaria leucosticta, Usnea ceratina, and U. rubicunda 
(Goward eta!. 1998). The usneas are also found in the western U.S., but the 
Fuscopannaria is limited to the eastern U. S. 

The authors discovered and collected fleppia lutosa in October, 2003 at 
Sugar Creek State Natural Area, Crawford County, a species that was last 
collected almost 40 years earlier. This information is not avai lable in 
Thomson (2003). This species is very small and grows in shady limestone 
crevices and is easily over-looked. It may occur in other obscure limestone 
localities in the southern part of the state. Although Drodo eta!. (2001) state 
that this species is very rare and the common species is II. conchiloba, we 
are following Thomson (2003). who synonymized the two species. Our 
specimens are o live-brown in color, pruinose, and have conices, which are 
more consistent with the fl conchiloba morphotype. However, no SpcGimcns 
of the genus from the MlN or WI$ herbaria were studied by Hcnssen in her 
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revision of the genus (1994}, clouding the picture of this species in 
Wisconsin. Until this is cleared up in the future this species might be better 
referred to as H. lutosa sensu loto. 

The rare lichens of Michigan have their centers of distribution in North 
America in three areas: northern, eanem, and Appalachian/Great Lakes 
(Fryday & Wetmore 2002). Wisconsin rare lichens originate from these same 
areas, but in addition, there are species from the weslCm and southern U. S., 
probably due to the location of the state being more central than Michigan. 
This probably explains the small amount of overlap between the two lists. 
The distributions centers of the rare lichens of Minnesota are comparable to 
those for Wisconsin. 

There are 18 records of extinct species, some from the southern end of the 
state. All but one of the extinct species occurred in the central or southern 
pans of the state, implying that e>..1inction of rare species in the central and 
southern parts is a definite fact. Conversely, over 800/o of the records of 
imperiled or historical records of rare species arc from the northern part of 
the state, suggesting that there is the potential for more extinction to occur 
there than in the south. However, this observation may be somewhat 
confounded by the high probability that collecting intensity has been higher 
in the northern part of the state compared to the southern part. Even though 
the southern part is more developed, collecting should still continue in some 
areas. The northern part is more at risk at thi s time from logging and 
development impacts. Among the three states, on ly Minnesota grants legal 
protection to lichens in the form of a state approved list. Michigan and 
Wisconsin do not yet have offieiallists. 

The geographic distribution of these 4 7 species in Fig. 2 may be influenced 
by several factors. First, some of the northern, cen1ral and southwestern 
areas may show occurrences because of the collecting activities of Hale, 
Culberson, Thomson and others. Not all parts of the state have been equally 
sampled. Second, some of the pattern may follow the Wisconsin River valley 
because there are more natural area remnants along that feature. Much of the 
rest of the state is in agriculture or forestry. 

The number of endangered lichen species represent 4, 7 and 2% of the total 
number of lichen species in Michigan, Wisco nsi n and Minnesota, 
respectively. These percentages would be double if just the macrolichens 
were used in the calculations, based on the assumption that macrolichens are 
usually about half of the total number of species. These percentages are all 
comparab le, and even though the spec ies themselves are different in each 
state (small amount of overlap), it suggests that rarity in these states is less 
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than I 0% of the total floras . This compares favorably with 3% for British 
Columbia (Goward 1996), 9% for Maine (Hinds & Hinds 1998; based on 
half of the 18% they give for the macrolichens alone in their Table 1). The 
slightly higher rarity factor fo r Wisconsin may be an artifact resulting from 
the generally higher collecting activ it ies in the other two states. 

Wisconsin probably has other potentially rare. endangered and/or extinct 
macrolichen species. Severa l others have been suggested but our 
investigations of these have not led to a high degree of certain[)' about their 
status . Obviously more work is needed on more species to increase our 
knowledge. The species proposed in this study should be regarded as the 
minimum for listing and protection. 
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Abs tract-Distribution aod host plants in North CaroliiUI are given for 21 species of 
PMIIJnus and three species of Schl:opora. A county distribut ion map is provided for each 
species. Phelltnus johnson ian us. P. linteus and P. m~lleoporw and Schizoporo jlawpot'o are 
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Introduction 

The impon ance of fungal biodivcrsily in ecosystems is well-documented 
(Lodge 1996, Molina el al. 2001 , Rossman & Farr 1997). Recent SIUdics have 
emphasized fungDI biod iversity in unique: ecosystems and within unique goographical 
areas (Esqueda et al. 2003, Gilbcrtoni & Calvacami 2003, Keller & Skrabal 2002. 
Mueller & Mata 2001, RiccanJi & Bashore 2003, Rossman et al. 1998). Such studies 
provide a basic foundatioD of data that can aid fut ure researchers in knowing what 
species of fungi are present as well as their distribution wilhin defined areas. 

Th.: diversity of ecosystems in North Carolina is reflected by ilS di\'ersityof 
nord (Kartcsz 1999. Pinillo ct a!. 1998. Radford et al. 1968). The diversity of woody 
plant species allows for an equally diverse and large number of poroid wood-decay 
fungi . 

Previous studies (Grand & Vernia 2002, Grand & Vernia 2003. Jung 1987. 
Vernia & Grand 2000) ha\'e reponed species of fungi, chiefly poroid wood decay 
species, from a variety of sites in North Carolina. These studies (Grand & Vernia 
2002, Vernia & Grand 2000} addressed new geographical occurrences and new host­
plant combinations in North Carolina and the United Sta1cs and emphasized the need 
fo r providing host and distributional data fo r this im portant group or fungi. 
Distributions of Phellinw and Schizopora in the Southeast by state were reponed by 
Fa.rr et al. 1989, Grand et al. 1976, Gi1benson & Ryvardcn 1987, Larsen & Cobb­
Poullc 1990. Lowe 1966, Lowe& Gi1benson 1961, and OvcrhollS 1953. 
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This is tht.! first of a series of papers that provides data on species. host 
plant.:; and distribution of poroid wood decay fwlgi in North Carolina. 

Materials and Methods 

Intensive collecting was done in North Carolina ove r the past six years 
( 1997-2003). Additional collections in the Mycological Herbarium, Dcpanmcnt of 
Plant Pathology, North Carolina State Univcf':'ity (NCU) were examined and records 
of the Plan! Disease and Insect Clinic, Department of Plant Pmholngy, NCSU were 
utilized in the results. Previous studies (Grand ct al 1975, Jung 1987) that contained 
infnmtation on specific county locations of poroid wood-decay species were used in 
developing the distribution maps. Likewise, data from the BPI website (Farr et al. 
n.d.) provided some county data 

Collections were made of all uncommon species of Phellinus and 
Schizopora, unusual fonns of these species and spet:ies occurring on new or unusual 
hosts. Specimens were placed in paper bags in the field usually with a sample of 
decayed wood and appropriate fit:ld notes. Specimens were examined in the 
laboratory and identified using existing taxonomic treatment£ (Breitenbach & 
Kraenzlin 1986. Gi lbenson & Ryva.rden 1986. 1987. Jung 1987, Larsen & Cobb­
Poulle 1990. Lowe 1966. Lowe & Gilbertson 1961. Overholts 195J). Collections of 
Schizoporo apaclaeriensis (Giib. & Crull.) Gilb. & Ryvurden and S. jlO\•ipora (Cooke) 
Ryvarden were complln:d to type specimens(BPI 1102378 18 and 110239985}. 
Nomenclature and authorities arc from Gi lbcnson & R)•vardcn (1986, 1987) and Kirk 
& Ansell ( 1992) rorthe fungi and Kartcsz& Kcwsz( l980) rorthe host plant species. 

The majority of collection sites were in state parks, game lands and natural 
areas, Nantahala, Pisgah, Croatan and Uwharrie National Forests, the Blue Ridge 
Parkway and the Great Smoky Mountains National Parle.. Counties collected in are 
shown in Fig. I. A county distribution map is provided for each species (Fig..;. 2-25). 

Results and Discussion 

Twenty-one species or Phellinus were round on 56 host species. Phellinus 
gilvus (Schwein :fr.) Pat. is the most wide·spread species with P. gilvus and P. 
comiguus (Fr.) Pal. reported on the greatest number of host species. Pheltinu., 
jolmsonionus (Murri ll) Ryvarden. P. linteus (Berk. & M.A. Cunis) Teng and P. 
melleoporus (MurriU) Ryvar<ltn are reported for tbe ftrst time in North Carolina. All 
three of these species were previously reported from tlx:: Gulf Coa!>1 region with P. 
jolmsonianus ranging into northeastern United States through the Mississippi Ri,·er 
Valley. 

All three species of Schizopora reponed in the United States (Gilbertson & 
Ryvardcn 1987) were found on 41 host species. Sclli:oporo paradoxa (J:r.) Donk was 
the most widespread and most frequent ly encountered species of Schizoporo . 
Schi:opura jlavipora is reported for the fust time in North Carolina. Schizopora 
apacheriensi:r is reported on 20 host species which represents a substantial increase 
from the I I hosts reported by farr #tl at. (1989). Schi:opora apacheriensi$ was only 
recently reported in North Carolina fo r the first time on Carpinus co.rolinia11a Walt. 
(Grand & Vernia 2002). This study substantially increa.c;cs the geographic and host 
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species ranges of S. opocherie11sis. Gilbertson & Ryvar<k:n (1987) indicated this 
species occurs in Arizona and the GuJf Coast region and contend that it has often been 
confused with S. paradoxa. Likewise, the relat ively widespread occurrence of S. 
flavipora in North Carolina (fig. 24) substantiates the stau~ment by Gilben.son & 
Ryvarden (1987) that S. jlavipora also is often confused with S. paradoxa and that lhe 
geographical range ofS.j1011ipora is unclear. 

Checkl ists for the species and maps or lhc species distributions within North Carolina 
can be found at: 

b11p:/lwww.cals.ncsu.tdu/plantpath/Ptrsonne:l/Facuhy/C r.nd/mycoluoo_ l.pd f 
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Abstract- Th~ first report of Scytinopogon from Mexico is presented. 
Descriptions of Mexican material of S. pollesans and S. robustus are included. 
and the nomenclature of the described species is discusstd along with lbc 
systematic and phylogenetic affinfties. oflhe genus. 
Keywords-Aphyl/opboroles., taxonomy, tropical m)'cobiota. cla~·moids 

Introduction 

Scytinopogon Singer is a genus of no more than eight described species with 
a fundamentally tropical distribution. It was segregaled from Lachnocladium 
by Singer (1945) based on the presence of sub-fleshy basidiomata, and 
ve rrucose-echinu late , sub-angu late ye llow spores. The genus is 
distinguished from other similar genera such as Pterula by the consistency of 
its basidiomata and lhe color of its spores. Singer (1945) designated Prentla 
pallescens Bres. [ • Loclmoc/odium paflescens (Bres.) Bres.J as the type 
species. The etymology of th e name Scylinopogon refers to its 
macromorphological resemblance to leather barbs (Donk 1954). 

The genus Scylinopogon has been included in the past in several families ­
Clavariaceac (Comer 1970), Thelephoraceae (Oonk 1964), Gomphaccac 
(Maas Geesteranus 1963) and Scytinopogaceae (JOiich 198 1)- and has 
been linked to a variety of genera - Cristella, Trechispora (JOiich 198 1, 
Larsson 1992), Hydnodon (Corner 1970, Maas Geesteranus 1963 , Reid 
1971), Bankera (Corner 1970, Maas Gcesteranus 1963, Reid 1971), 
Phellodon (Comer 1970), Polyozellus (Comer 1950), Thelephora (Comer 
1950, Donk 1964), Ramariopsis and Clavulinapsis (Comer 1970). 
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In the Americas Scytinopogon has been reported from Bolivia, Brazi l, 
Panama, Puerto Rico, the Uni ted States, Uruguay , and Venezuela (Comer 
1950, 1970; Petersen 19S8a: Reid 1965: Singer 1945), as we ll as in Asia, 
Africa Australia , and New Zealand (Comer 1970, Petersen J988b). 

There are few reports of clavario id Aphyllophora les in Mexico (sec 
Garc ia- Sandoval et al2002, ViUareal & PCrcz- Morcno 199 1), or these fungi 
are occas ionally found in general species lists (Garcia- Romero et al. 1970, 
Varela & Cifuentes 1979). The objccti\'C of thi s study is to present the first 
report of Scyrit1opogo11 Singer in Mexico and discuss the systematics of this 
genus. 

Methods 

A revisio n was made of the myco logical collecti ons of the fo llowing 
herba ria : Facultad de Ciencias. UNA M (fCME), Escuela Naciona l de 
Cicncias Hio16gicas de l lnl ituto Politecnico Naciona l (ENCB), Herbaria 
Nacional de ME:xi co, lnsti tuto de Oiologia , UNAM (MEXU). and 
Uni vcrsidad Aut6noma de Tlaxcala (TLM X). Taxo nomic determination of 
the materia l was corroborated usi ng the monographic works of Comer (1950, 
1970) and Petersen ( 1988b) as well as additional selected descriptions (Coker 
1923; Petersen 1984, 1988a). Microscopic observations were real ized using 
standard mycological techniq ues (Cifuentes et al. 1986. Largent ct al. 1980). 
Herbari a acronyms were assigned following Holmgren & Holmgren (1995) 
and I Iolmgren et a!. ( 1990). 

Taxonomic Descriptions 

Scyrinopogon pallescens (Bres.) Singer. 1945. Lloydw 8: 139. 
• Prerula pallescens Bres. 1899. Bull. Soc. R. Bot Belg. 38: 157. 
• Laclmocladium pallescens (Bres.) Brcs. 1915. Hcdwigia 56: 304. 

"" n,e/ephora dewevrei llrcs. 1899. Bull. Soc. R. Bot. Hclg. 38: 156. 
"" Tlzeleplwra serrei Pat. & Har. 1906. Bul l. Soc. Mycol. Fr. 22: 116. 
% Thelephora /actea Pat 1923. Bull. Soc. MycoL Fr. 39: 47. 
= Cla varia durbana Vand derBy!. 1932. S. Afr. J. Sc i. 29: 322. 

Plare 1: Figs. a , and b 
8Hsid iome: size up to 140 mm in length, very branched, whi te to cream, 
generally branched from the base, then the stipe poorly differentiated, smooth 
to subtomentosc in thi s area . Branches: dichotomous or po lytomous, 
flattened, glabrous; internodes irregu lar in length but diminishing gradually 
towards the apex; rounded axils; apex subcristate to flattened-palmate. 



Platt I. a) lntgularly-shaptd crysl:lls in the mycel ial hyphae at the h3se of the: stipe of 
Scytlnopogon ptJIItsc~nJ: b) Scanning electron micrograph of the spores of S. pollescttU 
showing characteristic ornamentation and shape; c:) Hyphae with irregularly-shaped crysuls in 
the: mycelial hyphae at the base of the stipe in Scytlnopogon robUJIUJ; d) Basidia and 
basidiospore of S. robuSJUJ: e) Dried ~sidiomc of S. robu.Mus. Scale bus: a ., 10 )lm: b-e .. I 
pm; d ., S pm; e '"" I em. Photogrophs a, c-e: R. Gan:ia-Sando~11 l ; b M. Villegas. 
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Mycelium : at the base or the Stipe whitish. Contex t: coriaccous-fibrous to 
coriaccous, whitish. Taste and odor: nut cle;trly distinguishable. Contex t: 
monomitic, with thin- walled hyaline generative hyphae 1.4 to 3.5~un wide, 
scarce ly clamped Myce lial hyp hae: at the base of the stipc have th ick and 
irregularl y-shaped crystal s (Fi gure a), rare in natcd-like septa. Hymenium: 
thickening. Basidia: subcylindrica l to clavate, bisporic to tctrasporic, the 
majority tetrasporic. Basidiosporcs: hyaline, 4.2-5.6 x 2.8-4.2pm , 
subglobose to broadly ellipsoid. with nodular- echinulate ornamentation, then 
with an angular-cuspidate to irregular e llipti cal appearance under li ght 
microscopy (LM}, posi li vc reaction to cotton blue (cya nophilous); hilar 
append ix not clearly evident, coni c(! [; under scanning electron microscor y 
basidiospores were observed from e lliptical to subangulate, with 
tuberculatc- nodulate ornamentation, gcncr<~lly grouped in p(lirs (figure b): 
hilar appendix rounded with an acuminate base. 

Habitat : terrestrial, gregarious. In Mexico this taxon has on ly been collected 
from secondary vegetation (Acahual) at an altitude of 15 mast. 

SPECIMEN £XAMJNI!O. :'I IEXt CO. OAXACA: 1\lpio. Chilltptc. T uxtCjX'C. 
t2.X .I967 Marti•1~~-C. (E~CB) 

CO:\IM t:NTS. The pattern of bas idiospore ornamentation exhibited by th is 
species seems to correspond to the omamt:ntation of pa ired spines reported 
by Petersen ( 1988a) in Scytinopogon deal haws (Rick) Comer. During the 
examination of the Mex ican spec imen, it was possible to observe a structure 
similar to inflated septa in the mycelium at the base of the sti pe; these septa 
have been reported for the genus Trechispora, and is the basis for a 
postul ated relationship between the two genera (Jiilich 1981, Larsson 1992). 
These septa were not observed in the myceli al cords due to the poorly 
prese rved state of the Mex ican specimen. and its presence was on ly 
corroborated in the myce lia at the base of the stipc. 

This spcciL's was considerc:d by Comer ( 1950) as a synonym of Clavuria 
ungulispora Pat. [• Scytinopogon angttlispoms (Pat.) Comer}. Because the 
name C. angulispora is older. it has priority over the name Pteruta pallescens 
Brcs. - in consequence, Scylinopogon Singer should be typified by Clavaria 
angulispora in stead of P. pa/lescens as originall y proposed. Howeve r, 
Peterse n (1988b) had revised the type of Clavaria angulispora, and 
concluded that it be longs to the genus Cla.,·ulina (tentat ively C/a vulina 
comwla Corner), thus removing this taxon from Scytinopogon :md leaving 
the genus with the type originally assigned by Singer ( 1945). Three varictit..-s 
of Scytinopogo" angulisporus were desc ribed by Corne r ( 1950): S . 
angulispoms var. curflls Corner, S. angulisporus var.parvu.v Comer, and S. 



angulispoms var. gracilis Corner. Currently, the types of the!ie variet ies have 
not yet been re-examined to corrobora te their generic status. Add it ionally, a 
number of spec imens have been reported a.s Clavaria angulispora (for 
example C()ker 1923) in the li terature, but according with description and 
photographs seem to correspond to Scyrinopogon. The status of these 
specimens deserve to be addressed. 

Scytinopogon rnb11sflls (Rick) Comer. 1970. Bcih. Nova Hcdwigia 33: 91 . 
11'lC/avaria robusta Rick . 193 1. Egatea 16: 120. 

Pla te 1: f-igs. c-d 
Basidio m e: up to 50 mm in length in dried material. very branched, 
completely white whe n fresh to cream colored in herbarium material ; 
mycelia l cords white and delicate at the base. Stipe: difTcrcntintcd, 15--25 x 
3-5 mm, flat. smooth to subtomcnto:;c , Bra nch es : d ichotomo us or 
polytomous, nauened, glabrous to subtmmmtose towards the internal parts; 
internodes irregular in length though dimi nish ing gradually towards the apex; 
axi ls subacute; apex subcris tate to fla ttened- pa lmate . Context : 
coriaceous- fibrous to coriaceous. whitish. T as te a nd odour : not c learly 
d ist ingui shable. )'l yce lium : forming monomitic mycelial cords, with 
uninflated and abundam simple clamp connections. Mycel ial hyphae at the 
base of the stipc of rwo types: with swollen walls with sma ll . elongated 
crystals, or naked with only !0\ightly swollen walls (Figure c). C ontext: of the 
stipe and branches monom itic, with hyaline thin-walled generati ve hyphae, 
scarcely clamped, inflated 2.8- 19.6 ~m wide. sligh tly dex trino id. 
Hyme nium: slightly thickening. Basidia subcylindrical to clavate, bisporic 
or tctra.sporic, the majority tetrasporic. Bus idiospo res: hyaline, 4.2- 5.6 x 
2.8-4.2 ).un, seen under light microscopy (LM) to have angular-cuspidate to 
irregu lar e ll iptica l appearance; nodular echinu late ornamentation; posi tive 
reaction to couon blue (cyanophilous); hi lar appendix poorly evident, conical 
(F igure d). 

Ha bit a t: hum icolous, gregarious . In Mexico only co ll ected in deciduous 
fo rest at an altitude of 1500 mas\. 

S PECitJEN ElCAt.tmeo.MEXICO. HIDALGO: Mpio. Molan~o. Laguna d~: 
Atezca. 9.VII. I980 CifUim:esJ. 676(FCME 1201). 

COM M ENTS. Of the currently recogn ized species, only thi s species and 
ScyJinopogon echinospoms (Berk. & Broome) Comer have inflated hyphae 
and spores larger than 5 ~tm . Even so, the latter species presents basidiomata 
with apex light brown and smaller spores (4.5-5.5 x 3.5 J.lffi). Th is spec ies 
seems 10 be well delimi ted and the combination of diagnostic characters 
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distinguishes it from another species leave!; no doubt about it!' generic 
affinit ies. 

Comments and Conclusions 

This study constitutes the first report of Scy tinopogon in Mexico. The 
dist ribut ion of the genus in the Americas seems to be limited to tropica l 
zones or localities with warm climates, with its north ern limit in the 
southeastern United States. 

The number of species in thi s genus is still uncertain. The proposed names 
include Scytinopogon dealbatus, S. echinospom s. S. robustus, S. pallescens, 
S. clwrlaceum (Pat .) R.H. Petersen , S. papillos11s Comer, and S. scaher 
(Berk. & M.A. Curtis) D.A. Reid. but severa l of these names have been 
proposed as synonyms and a complete monographic trcatmem of the genus is 
still necessary. 

The phylogenetic affinit ies of Scytinopogon are ambiguous. The ph)•logeny 
of the clavarioid Aphyllophoralcs should be comcxtualizcd within the efforts 
to eluc idate the phylogeny of the Homobasidiomycctcs (Binder & Hibbclt 
2002. Hibben & Thorn 200 1, Pine et al. 1999) due to the polyphyletic nature 
of the group. In tl:e absence of fonnal phylogenetic studies for Scytinopogon, 
only a few prelimi nary hypotheses can be offered. t\ phylogenetic analysis 
of Rmnariopsis (Garcia- Sandova l, unpubl ished data) included four species of 
thi s genus and seems to confi rm the close relationship between Scytinopogon 
and Ramariopsis as proposed by Comer (1970). This is at least partially 
sustained by the positive cyanophilous reaction of the spores, a character 
shared by the family Gomphaceae (Villegas et al. 1999); this conclusion 
cannot be seen as defi nitive given duu the principal objecti ve of the above 
work was not elucidate the affi nities of Scytinopogon. Other importam 
hypotheses include the proposed relationship with llydnodon (Corner 1970, 
Maas Gecstcranus 1963. Reid 197 1) based on the presence of crystals in the 
hypha! mycelia at the base of the stalk , the foml of the ornamentation of the 
spores (sec figure a-c) and the positive cyanophi lous reaction of the spores. 
The relationship with Trec/zispora (JUlich 1981, Larsson \992) is supponcd 
by the posit ive cya nophi lous reaction of the spores, the form of the spores, 
and the presence of inflated septa. Among these characters, the positi ve 
cyanoph ilous reaction of the spores has been of phylogenetic use in other 
groups of the Aphyllophorales (Vi llegas ct al. 1999), but it" uti lity in thi s 
case remains to be evaluated. 
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The evaluation of the affinities of Scyrinopogon necessarily requires that the 
majority of the hypotheses previously postuhued be taken into accoum in the 
contex t of the phylogeny of the Homobasidiomyccctes. 

Acknowledgements 

The 3uthors want to acknowledge Dr. Victor Bandala, and Or. Anuro Estrada-Torres for 
revit10.'ing snd comments of the manuscript: to Dr. LL. Norvell for reviewing and ,-aluable 
comment> to rre-subm iued manuscript: to tht m3in Curoto11: ofENCO :~nd MEXU for their help 
for specimens lo:m, :tnd :0...1. en C. Silvia Espi110sa for help on SEM photosraph. ~·unding WitS 
provided by CONACyT 34313-V, DGAPA IN 2171 98, IN 20690 1, and Becas N<\Cionales po~r:'l 
Estudios de Posgrado UN,\M to Carda-Sando,·al. 

Literature Cited 

Binder M, Hibbett DS. 2002. Higher-1c,·el phylogenetic relationships of lfornoba.sidiomyectes 
(mushroom-forming fuugi} inrem::d from four •Dl':A regmns. Mol. Phylog. l!vol. 22: 
i6-90. 

Cifucn!es J, Villegas M, PCrez-R.:Imiret 1.. 1986. Hongos. l'ages 30-55 in ;\>l:mual de herOOno 
(Lot A. Cb1ang F.eds.). Consejo Nacional de Ia Flora. Mt:<ico OF. 

Col:er WC. 1923. The cla\·arias of United Suues and Canada. The Uni,·ersity of Nmth C•rohna 
Pre.ill, Korth Carolina. 

Comer F.JH 1950. A mo:oogroph of CIDI"Oria and all ied gcner•. J. Cramer, Srungan Germany. 
Corner !:HI. 1970. Suplen1ent to "A .nonograph of CfuYuria and allied genera~ . J. Cramer, 

Stuugart Gcmumy. 
Doni.: MA. 1954. The gcnerte nam~ proposed fo1 Hymcnornyectc:s - Il l. wCiavariaeeae'". 

Keinw:trdua2 : 441 - 493 . 
Doni.: MA. 1964 A conspecrusofthe fa milies of Aphyllophoral!c.s. Pel"$00nia J: 199-324. 
Garcia. Rornero L, Gu7.m.ln G. Herrera T. 1970. E:specu:s de macromic:ct~ e1 tedos de Mexico. I. 

As<:omywes. Tremellnles y Aphyllophomles. Bol. Soe. Me."<. Mic. 4: 54-76. 
Garcia-Sandoval R. Vtllc::;as M, C•fucntes J. 2002. New records of Ramariopsis from ~lexico. 

Mycomxon 82: 323-333. 
Hibben DS. Thorn RG. 200 1. Homobuidiomycctrs. l'agcs 12 1- 168 in The Mycota VII. 

Systematics and E\•olution . l"'arr B (McLaughl in 01., McLaughlin EG, Lemke !'A, c:ds.). 
Springer. Berlin. 

Holmgren I"'K, liolrngrtn NH. 1995. Addi tions to index herbariorum {Herbaria). 8th cd. 4th 
series. Taxon 44: 251-266. 

Holmgren PK, Holmgren NH, Barnett LC. 1990. Index hcrbarioNm. Pan I. Tt-.c llcrbaria of the 
World. 8th td, Regnum Vcg, 120: 1-693. 

Jillich W. 1981 . Higer tua of the ~sidiomycetc.s . l . Cramc:r. Lcidc:n. 
Largent 0, Johnson D. Watling lt. 1980. llow 10 identify mushrooms to genus Ill: Microscopic 

fco.rures. ~1od Rh·er Press, Eureka. 
Larsson KH . 1992. The: genus Trechi.fporo (Coniciaccae, Ba.~idiomyccte.s). Dissertation. 

University ofGOtenborg, Sweden. 
Maas Gccstcranus RA. 1963. Hyphal structures m Hydnums. Proc. K. Ned. Akad. Wet. Ser. C. 

67: 144- 156. 
Pine EM. l·h bbett OS. Donoghue MJ. 1999. l'hylogcnct•c relationships ofc:anthardloid and 

clav:moid /lornobasidiomycctes based on mitocondrial and nuclear rONA sequences. 
Myeologio 91 : 944- 963. 

l"'ttcrscn Rl l. 1984. Type studies in the d:warioid fungi VIII . Persoonia 12: 125- 237. 
l"'ctcrscn RH . 1988a. >-Iotts on c:lavarioid fungi , XXI I. Three imcrcsting South American 

collections. Mycologia 80: 571-576. 



192 

Pcrcrun Rll. 1988b. T~ clavarioid fu ngi oflhe New Zuland. Science Information Publishing 
Cc:ntre,Wellingron. 

Reid DA 196S. A mnnogn.ph ofstipit3tc stert~id fungi. Ucih. Nova lledwigia 18: 1-382. 
Reid DA. 197 1. lntcnncdiate generic complcJtCS bctw«'flthc Tbclephorace.ae and other families. 

P3geS 331- 334 i11 EvvlutiOn in the higher 8U1dit>mycetes (R. H. Pch:rsen, cd.) Universi ty 
of Tcnncssu Prus, Kno~tvil l c. 

SingerR. 194$. Ncwgcnctaoffunsi - 11. Lloydia 8: 138- 144. 
Varela L, Cifuentes J. 1979. DisuibuciOn de algunos macromicetos en el Ko:te del Estado de 

Hidalgo. Bol. Soe. Mcx. Mic. 13: 75-88. 
VJI!arcal 1., Ptrez-Morcno J. 1991. 1be clavarioid fungi from Mexico, 1. /\ddtt ion of the gencm 

Macrotyphula ;tnd Typhufa. Micol. Ncouop. Apl. -': 119-126. 
Vi lleg&:~ M, DeLuna E. Ci fuentes J, Estrada-Torre~ A. 1999. l'hylogcnctic analysis in 

Gomphacc3ese:.nsu/oto (lloiSidiomycetes). Mycotaxon 70: 127· 147. 



MYCOTAXON 
Volume 89{1). pp. / 93-199 January·March 2004 

New species of Asterins in HMAS, China 

BIN So;o.;G• & TAI·HUI Ll 

binsong@gtlas.ac.cn 
Guangdong Provincial Key Laboratory afMicrobial C11fture 

Collection & Applicotion. Guangdong Institute ofMicrobiology 
Xianlie Road Central, GII(Jng:.hou 510 070.China 

Aba tract-Asurina champerl!ilcolo parasit ic: on Chumpuctlo munillona. A. 
lruinunrnsis p:uas itic on M;c,.odesmis casearljo/ia, A. mollotl-o~fti p:uasitie on 
Ma/Jotus apelta, and A. sawadai parasi tic on Coppar is kikrlchii llrt described and 
illustrated as new species. 

Key words - Aster iNICt'ot, Copparocwt, Euplrorhioce~. Opffkx:toe, P(JJJ(}aaae 

Introduction 
A recent cri tical restudy of specime ns deposited in the Herbarium Mycologicum 
lnstituti Microbiologici, Academiac Siniac (HMAS), China shows that at least four 
separate taxa of the genus Astcrino occurring in Taiwan and Hainan, China arc at 
present incorredly assigned. They arc here described and ill u!.rrated a<; new species. 

Astuilfll ch11mp~niicol11 B. Song & T. H. Li. sp. 1101: Fig. I 
S.mdisAMmna cumjtrl«<lu Kif dijfor1 appn.uoriis mi>Jorib1<1 ('}.JO X 5.6 pm) t:t 5" Dltt:mali.•: 
rlull. a.ujcrlrolu m r, tndJt:odlj};·If~tclrinutii.• 

El}lDOIOJY: ~uiiCCiu.,Uirtftnnet:lO lhcltosl..CI'IDzltp."'l'f:lll-lllana. 

Colonies amphigenous. mostly hypophyllous, black, thin to nearly dense, arachnoid 
or nearly \'elvcty, up to 4 mm in diameter, rarely confl uent. Hyphae brown, nearly 
straight or sinuous, opposite branching acutely o r obtusely. loosely or closely 
reticulate, cells mostly 16-30 X 5.5-7 pm. Appressoria Wlicellular, opposite or 5% 
alternate, spreading, straight or nearly bent, ovau:: or conoid, m:arly acute at apex, 
entire, 9-10 X 5-6 pm. Ascomnta lax :~ggrcgute to scattcn:d, black. orbicular or 
hemispherical, up to ISO pm in diameter. no hole or stellulately dehiscent at centre. 
irregularly crenate to shonly tasseled at periphery. surface ce lls 2-3 pm wick. 
Ascospores oblong, brown, !-septate. ob{use, constricted at septum, echinulale, 23-24 
X 9-10pm. 

lfolo~; On lt:oru of Cht11111pt: rrta mtmrllona Mtn (Optl~j. CJu.oh"'· 7bt:horttt r­
Prrmna. ChUIO. Nuv. 19. 1918. K. Saw.·uda. HMAS 051(}0 

The new species is closely related to Asterina cansjerico/a Hansf. & Tbirum. and A. 
ca11'tjericola var. indica Hosag .. N. P. Balakr. & Goos. A. C(lJUjericola is di!Teremiated 
by having huger ( 12- 16 X 6-8 pm) appressoria of which 5% are opposite while A. 
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{)n c";@O' 
w __ 

Fig. I llsterino r:hompertl fco/11 (a. hyplue with apprmoria; b. asoornaJa: c. ascospon::s) {Bars-25jU11} 
Fig.2 A#vina haintmtnsls (a.ll)llhal:wilhappn::ssoria: b. ISCCmata; c.ascospon::saud one 

genninaling ascospore) (~-2SjUTi). 
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cot~sjericola var. indica is distinguished by smooth ascosporcs (Hansford 
&Thirumalachar 1948; Hosagoudar et al. 1996). The newly named A. cllllmpereiicolo 
a lso resembles A. deci(Jiens Syd. & P. Syd. (distinguished by al ternate-or a! least not 
opposite. smallcr- 7-9 X 3-4 )lm- appressoria; sec Sydow & Sydow 1912) and (ii) 
A. elmeri Syd. & P. Syd. (with smooth, larger a.~osporcs, 25-30 X 10-14 Jlm; see 
Sydow & SydO\'t' 1911). In addition, A. champereiae Hansf. produces bice llular 
appressoriaandsmoolh, smaller ( I4-16X 12-14 j.tm)ascosporcs (Hansford 1949). 

The new species V.'aS found mixed with .\-lefiola chompereioo Syd. & P. Syd. 

Ast~rina hainanensis B. Song, sp. nov. 
Fig. 2 

Si.,Ui$ A.sllmttQ ftlflltlhOtis 4~ diflcr1 DI«JSp<lrl$ m/no, lbJtJ (14·0 X 1.$.6.$ JJM} C'l 
opprtmm.,grafld,onb~<t(l2· 1 1 Jllll): dDA.~IIftmrus diffmru~"''"""I"IS. 
Et)lllOio~·: M~nsl!. inrdem:~«lo1het)~JOQ)jry, tbe l lailwiJ>roo.i ou. 

Colonies ampbigenous., mostly hypopbyllous. black. lbin, ar.tchnoid or nearly velvety. 
up lO 6 mm in diameter, m~1ly confluent. Hyphae bro"n, sinuous or nearly straight. 
branching opposite, acutely or obtusely, loosely reticulate, cells mostly 20-30 X 5-6.5 
~m. Apprcssoria bicellular, alternate or unilateral, 2% opposite, spreading, straight or 
nearly straight., 12·17 ~m long; stalk cells cuneate or cylindrieal, 3-5 ~m long; head 
cells cylindrical. entire or nearly lobate and angulose. 9-1 2 X 4.5-5.5 Jlm. Asoomata 
scattered. black. orbicular to hemispherical, up to 160 11m in diameter, stellulately 
dchiscing 111 lhc centre. irregularly crenate to shon tasseled at periphery. swface cells 
2.5-3.5 }1m wide. Ascospores nearly oblong. brown. !-septate, obtuse, constricted at 
septum. smooth, 14-15 X 5.5-6.5 }1m. 

Hoi My~: On lcuru of M1crodcstnu ca~onfolta PIOI!dr. (PlP!doc:cm:). Xmglor~g. llointm 
l'rovmctt, Ooina. J..tyJ. 19J6. 0J JJo.rg .. ldSJ Han. HMAS JJ4M 

The oew s~ics is closely related to Asterina manihotis Syd., parasitic on Manihot, 
from Sierra Leone and A. punctiformis Uv., parasitic ()O Conceveiba, from Java 
(Sydow 1939; Stevens & Ryan 1939). The muin distinguishing charn.cters of A. 
manihoris are that a.W)spores are slightly larger (1 7-20 X 8.5- 10 J1m), and the 
appressoria are smal ler (6-8 X 4·5 J1m). The main distinguishing characters of A. 
puncriformis are that the its ascospores are larger (22-26 X 10-12 }1m). The new 
species is also closely related to A.sterina rragiae S. Hughes. parasitic on Tragia. fro m 
the Gold Coast (Hughes 1952), but which differs in having verrucose and larger 
ascosporcs ( 16- 19 X 8-9 11m}. In addition, the appressoria ()(these three species all 
3l'C 3ltcmatc, not opposite; allowing easy distinction from the ~w species. 

Sydow & Sydow ( 1914) reponed Asterinella ramuligera Syd. & P. Syd .. parasitic on 
Microdesmis coseanfolia Planch ex Hook., from the Philippioes; Ryan (Stevens & 
Ryan 1939) combined it as Prillieu.xino ramuligera (Syd. & P. Syd.) Ryan; Petrak 
{1947) recombined it as Asteriru1 ramuligera (Syd. & P. Syd.) Pctr. The main 
distioguishi.ng characters of AsteriiJ(l ramuligcra arc that the 8SC()sporcs arc verrucose 
and larger (20-26 X 10-12 J1ffi}. and the appn:ssoria are longer (20--30 J1m) (Sydow & 
Sydow 19 14; Hosagoudar & Abraham 2000). distinguishing these it from the new 
species. 
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A.fiErino ltUlllofi-Dpdli B. Song, sp. nov. 
Fig. 3 

Sitrtllu .Wm110 / f'OHriano srd dl/fen oscw.pons f<W'I·U ~ Mutoribr.s (17-10 X 7.5-9 Jllrl) ; ct u A. 
MCII.cti tbfftn .:ucf.l.!pQI'i.l i!IIIIDnbJU ct cdlulu O(>lttlli.• tlmwi.J '""' subo/)IOI!gia 
Ef)..,olttfv. .,aff«l-.apdti, in refuma. !n tit~ IIMI. MuiiOtiiL( Dpt/111 

Colonies amphigenous, mostly cpihyllous. bhtck. thin. arachnoid or nearly vch·ety. up 
to 5 mm in diameter, mostly connu~nt . Hyphae brown, nearly straight to sinuous, 
irregularly branching acutely or obtusely, loosely reticulate, cells mostly 20.30 X 3.5· 
4.5 ~m. Appressoria bicellular. alternate or unilateral, spreading. bent or nearly 
s1raigbt, 10-17 ~m long; stalk cells cuneate to cylindrical, 2-3 Jim long: head cells 
clavate to nearly oblong, entire or sometime nearly lobed. K--14 X 4-7 )Jm. Ascomata 
scanen:d, black, orbicular to hemispherical, up 10 120 11m in d iameter, stcllulatcly 
dehisced at the centre, imgularly crenate to short tasseled 31 periphery, surface cells 
2-3 Jim wide. Ascospores obion&: brown. \-septate, obtuse, constricted at septum, 
smooth. 17-20X 7.5-9 ~m. 

ll olol)'pt: Ort lw~ of Moflolll3 updla A/111!1/ ·Arx. (l>uplttJ rh•ucellt:) Xirt~;lot>K. Homan 
l'rvWna, Chmo. J 11/y J. 1956. S.J. I/on. I£ WAS JJ461. 

Up to now, two species of the genus Asreri110, Asterill4 molloti Sawada & W. 
Yamam. and A. mallotico/a Hosag., M. Kamarudeen & G. Rajlrumar, are recorded as 
occwring on Mallotus. but both those species have larger ascospores (fonncr fnr 22-
27 X 10-12 ~m and later for 19-23 X 11-13 )Jm) and thai A. ma/loticola have 
verrucose ascospores (Yamamoto 1959; Hosagoudar eta/. 2003). The new :,-pecies is 
closely rda1cd to As1erino fraseriana Syd., parasitic on Clao:rylon, from New South 
Wales (Australia) (Sydow 1937). The main diSlinguishing characters of A. froseriana 
are large r. verrucose asoospores that are larger (21-24 X 10.5-12 ~m). The new 
species is aJso closely related to Asteri11a scaberrima Syd, parac;itic on Mareya from 
Sim-.1 Leone, but which differs from A. malfori-apelti in having nearly globose (6-8 X 
5-7 ~m), entire apprcssoria. and broader, verrucose ascospon:s ( 19-22 X 10-12 ~m) 
(Sydow 1938). 

This species was also found mixed with A$teridiella malfoticolo (W. Yamam.) Hansf. 

Asteri11a sawodai 0 . Song, sp. nov 
--AJu rina lcu!Jt~<Mfi!-U s. ... u. Rep. eo ... Rcs.lo$1. t'otu:losa 87:j . t944. Clot •"31idly publilbed. Fig. 4 

Sifltifis Astrrifl(l c:uppotidicolo sed dif/t:n osCQSp<Jt is lrmgror!b~s (19-JJ X 1/. /J.$ 1'"'), 
opprt!:SSt)rtiJ mmonbr.s (6-9 X $-6 1'111); <!I o A. rappotldiS d•ffttt axospons t!Chlnlllotfl t l 
gn»idJon~Jus.~u ,.;no,ibtls. 

EI)'IIIOI08)": thiJ #p«ks is NJI!ttd ut ~~ ofd!e KQIU')wltl Suo>·· ~lt<tw ofth¥ typr. o 
111yco/OIPR of Jopo!fl. for htJ (lflfJIOitdmg comr.biii iOtls to sliMly on 1he/1Ptgf. 

Colonies amphigcnous. black, thin, arachnoid o r nearly velvety, up to 4 mm in 
diameter, mostly conflucnL Hyphae brown. nearly straight to sinuott<;;, oppositely 
branching acutely o r obtusely. loosely rc:ticulate, cells mostly 15-23 X 5.3-6.8 )J ffi . 
Apprcssoria unicellular, opposite or 20% alternate. s-preading, stmight or bent, 
ovate o r nearly conoid, entire. 6-9 X 5·6 )Jm. Ascomata scattered. black. orbicular 
to hemispherical, up to 230)Jm in dia.nctcr. stell ulately dehisced at the centre, 
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Fig.3Asltrillllmalloti-apelri(a.hyphacwilh~~b. IISCOfl\8Ci( c.&SCOSpOft:S) (Bius"' 25f1m). 
Fig.4 A.tterlnaSOI+·odoi(a. hypl'ocwilh ~b. u::on'l3tl; c.ascos:poftZa.nd germinnting 

&SOO$pMCS) (BarP·2S ~tm). 
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irregularly crenate to short tasseled at periphery, surface cells 2-3 Jlm wide. 
Ascosporcs oblong, brown. 1-scptatc, obtuse, constricted at ~tum, echinulate. 29-
33X 11-13.5 1-lm. 

lfoloryiH'; On ~~~ of Coppqns ktltuclm Huy.fC<IppDN<t llt). TurdtN!g. TlltwDfl Pmrllt(t. 
Clllna. Aprl/ 27. 1909. K . .SO..·Oih. HMA.<; OMJ98. 

Asterina koshunmsis Sawada was published in 1944 without a Latin description, and 
thus the name is invalid tArt. 36.1 of C. B. N.]. 

The new spei:ies is closely related to Asterina capparidicola Doidge from Africa. but 
which has shorter and wider ascospores (22-27.5 X 12.5- 15 1-lffi), and latger 
appressoria ( 10-15 X 5.5-7.5 1-1m for the head cells) (Doidge 1942). The new species 
is also closely related to Asterina capparidis Syd. & P. Syd. & E. J. Butler ( 1911 ) 
from the India, Madras. and the Philippines. but that species bas smooth, smaller 
asoospon:s (17-18.5 X 6-1 ~m), and slightly larger appn:ssoria (6- 12.5 X 6-9.5 ~m for 
the head cells). These species are all parasitic on spec ies of Capparis. and their 
appressoria all arc bicellular, allowing easy distinction from the new species. ln 
addition, the new species is also close to Asterina sti.ris B. Song, T.H. Li & Hosag., 
but which differs in having thin hyphae (3-4 ~m). smaller nscospores (20-27.5 X 7.5· 
14 pm), and apprcssoria 1-2-lobatc: (Song et al. 2003). 

It was fo und mixed with the Meliola sawadai B. Song. 
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Abstraet-hur/did/ahtliciM parasitic on /felicia cochfnchintn.rf.r and A. siDaM« 
parasirjc on S!oonro siMruis are described and illustrated as new species. 
Key words- .J,.fe/io/act<M, Protta«<N, £/oeocmpocMl 

The genus A.steridiella was proposed by McAlpine in 1897, its rype being A. so/ani 
McAlpine (McAlpine 1897: Hansford 1961). The l>~ ies of this genus are obligate 
parasites on higher plants and widely distributed in lhe tropical and subtropical 
regions of the World. Although attempts ha\'e bt:en made to culture these fungi, both 
in the laboratory and on host plants (Hansford 196 1: Goos 1978), no one has yet 
succeeded in doing so. The genus Asteridiellu is similar to the Amazonia. 
Appendiculel/o, /renopsis, and .\feliola , but it differs from these genera of 
Meliolaceae in ha\'ing ce lls prolruding on the pcrithecial surface, and lacking 
appendages or setae (M ibcy & Hawksworth 1997). Asteridiella is also the larger 
genus of the family Meliolaceae. Up to now, over 250 ta'l:a of the genus have been 
described in world (Kirk et al. 2001), and over 54 taxa ha\'e been reported in China 
(Hu et al. 1996, 1999; Song et al. 1996, 2002). 1\m new species are described and 
illustrated here. 

Art~rididla lttlidae B. Song & T. H. Li, sp. nov Fig. I 
Si•i!.s h ttridirl/a /tnlx/fllaf' "d diffon DpptrU4nu lu~wonbO<S (1'/.JS JJ.•) ~~ tJfrosprm~ 
tnlfl()rtbtufJ8·<~S><IJ· I 'I Jlllf). 

E•ymolof:y: Mile~ rn refermoe ltJ !he ho5l, 1/cliciacodlindliMMiJ. 

Colonies arnphigcnous, black, <knsc, .,·clvcty. scattered. up to 9 mm in diameter. 
rarely confluent. Hyphae brown, stmig.ht to nearly ~1raigbt. with branches opposite 
and acutely branching, closely reticulate, cells mostly 17-30xS-6.4 j.lm. Appressoria 
alternate or unilateral. spreading, straight to slightly curved, 17-25 j.lffi long; stalk 
cells cylindrical to cuneate, 5-10 j.lm long; head cells ovate or e llipsoidaJ, entire or 
sometime nearly lobate. 12- 16 x 9-10 p.m. PhiaJidcs mixed with apprtssoria. opposite 
to altcnuuc, ampullifoltll, 13-18 x 6-8 ~m. Mycelial setae absent. Perithecia scattered. 
black. globose, verrucose, up to 200 p.m in diameter, surface ce ll s conoid to 
mammillate, 13-20 11m high and 20-30 1-1m wide. Ascospores brown, cylindrical, 
obcuse or nearly acute nt ends, 3-septatae. slightly curved, constricted at septum, 38-
45 x 13-l7 1Jm. 
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Fig. I lfsttriditdlahellc~ (a. hyphaewllhappn::ssoriaand ph i:ll idr:s; b. swfaccc:dls;d. ascos:po~tS) 

(Bars • 2S)I1Jl) 
Fig.2 AJftrid~llaslotll'lt!OO (a. h)-pmewid!apprc::ssoria;b. hypbae~ilha~andphialides: 

c. surfJcecctls; d. ll'ii:O!>pores and one germinating ascospore)(Bars = 25 )IIJl) 



Holorype: On lt f1l'tS of Hellcio cochtnchinensts Lour.(Prott:nceoe). R11yong 
County. Cildlngdtmg Province, Clrblo. NO\'tnriHr 30.199J. B. Song. H.HIG/) 
JWJS. 
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The new species is close to Asteridiel/a knightioe S. Hughes, bUI differs from this 
species in having longer appn:ssoria (32-65 Jtffi) and larger ascospo~ (72-79 x 25-28 
Jtffi} (Hughes I 978). 11 is also close to Asteridiel/a caseariae Han sf., but which differs 
in having irregularly brnnching hyphae, longer apprcssoria (23-30 pm), and head cells 
shallowly 2-3-lobate, nearly globose (14-19 x 15-18 Jtm) (H311ford 1961). In addition, 

two species of meliolaccous fungi, Mefin/a l1elicioe W.Yamam and Meliola 
heliciicola Hansf., are recorded as occurring on Helicia, but both tbose species have 
mycelial setae and 4-septate ascosporcs {Yamamoto 194 1; Hansford 1961). 

This species is also a fiiSt record of Astcridiello on Jlelicia. 

Asteridiella sloa11eae B. Song, sp. nov. Fig. 2 
~mUit AJII!ndudlu 1!/U/!()C(ltpko/astd diffm aJCOSpOnS .,,norlb11t (-tJ.J1 ,. 16-19 ~f~V: cl o 
A . (lwr(Kn" d if/1!1'1 oppri!J.S()n/S nOII -<Jpptm fll t t /OHgl(m bri$ ( Jj .");> JUri}, "Ktl$p(JriJ 

g"wJitmhiiS 
.EI)1IIQiosy: tJOCIIli'Ot'. IDn::fen'!!Ce iO thCbOSl,$/utJMOJitJmSis.. 

Colonies epiphyllous, black, dense, arnchnoid to velvety, scattered, up to 8 mm in 
diameter, sometime connuent. Hyphae brown. sinuous or nearly straight, mostly 
opposite branching acutely or late ly, dense: reticulate, cells mostly 15-22 x 6-7.5 ~m. 

Appn:ssoria bicellular, in alternate or unilateral amwgemeot. spreading. ~1raigh t or 
bent, 15-22 ~m long: slalk cells cuneate to cylindrical. 3-7 pm long: head L~lls 
cylindrical to ellipsoid or ovate, entire to angulose at apex, 12-17.5 x 7.5· 11 pm. 
Phialides mixed with appressoria,. opposite or alternate, ampull iform, 15-23 x 5.5-8 
J.lffi . Pcrithecia scattered to nearly aggregate, black, globose; up to 260 J.lm diam .• 
surface cells conoid to mammillate, 15-19 Jim high and 10-25 pm wide at base. 
Ascospores brown, oblong to nearly ellipsoid, obtuse, 4-septate, constricted at 
SC(>{Unt, 45-52 X J6- J9 pm. 

Holotypc: On ll!tn'U ojSIOONu tlnitnslt (Hanel!) Ht11Ul(£1oeocorpoceoe) 
Cheboling, Guangdong Pro\·lnlco. ChMa. N()l.'l!nrber 2. 1993. Y. S. Ouyang and 
B. Song. JIM/CD 140/ J. 

The: new ~-pccies is closely related to Asteridil!lla elaeocarpico/a Hansf. parasitic on 
£1al!ocarpus monoceratis from Philippines. which has larger ascospores (53-63 x 20-
26 x 15· 19 J.l.ln} (Hansford 1961). 11le new species is also similar to Asteridie/la 
amoeno (Syd.) Hansf. parasitic on Sloam!a faginea from Costa Rica. which has 
opposite and shorter (9-13 pm) appressoria. and sma1Jc:r asoosporcs (35-4 1 x 15-16 
Jim) (Hansford 1961). 

This is the second record of Asteridiella on SIOOJli!O. 
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Abstract-A OC'A' species of Pt rrotia is reported from the Tonpriro area in New 
Zealand. Ptrrorla mlcrMparo is described from branches of Holoc:orpus hidwllli l . 
The 0\'0id asrospores and other h)menial elemcors indicate that P. mit:rosporo is 
dosely related toP. robusto and P. go/Ilea var. gal/lea known from Europe. IUld P. 
gal/leo vu. ph}'IIOcludi, which is only knowo from a s ingle locality in New 
Zealand. 

Key-words-culture, Hyaloscyphaocae, key 

Introduction 

During a visit to U1e North Is land of New Zealand in January and February 
2003, an interesting discomycete was collected on a foray in the Tongariro 
Nationa l Park, on the footh ills of Mt. Ruapchu. Microscopic examination 
showed that it is a species of Pe"otia, which differed in morphology from all 
known species in the genus (Zhuang & Yu 2001). and is therefore described 
as new. The fungus was found growing on recently dead branchc!i of 
HalocorpJIS bidwillii, a podocarp tree endemic to New Zealand. The culture 
that was isolatt:d remained sterile. 

Material and Methods 

The material was studied in water and Lugo l' s iodine solution (IKI) and 
Melzer' s reagent (Mlz). All measurements were taken in water, and drawings 
were made with a drawing tube. Colony colours were described according to 
Rayner ( 1970). The type specimen of Perrotia microspora has been 
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deposited in the New Zealand Fungal Herbarium (PDO) of l..andcare 
Research, Auckland. 

Taxonomic Description 

Perrotia micrm;pora sp. nov. FIGURES 1-4 

Apothtcia en~mptntio. sclirar/a ref grtgarla. brt\'t-stipltOJD: disau plo~ 
com;m.-,u, pallide oumnttocus, 0.4- 1.2 mm diamctm (.fiCCtiS); rtuptaculum 
cupuk•ll<m, pifis a/bis deiiSt: \'tslitunl; slipts etntru/U, cylindricu.t, pi/is albi:r 
1~sti11u. Pili cylir.dricl. 4- 7-.'t(Jp/Oti, obtusi. i0-100(- JJO) x 1.5- J.S I'm. parittibus 
hyalin Is llnuis subtifittr gnmuloJis. E..ulpulum utale c ttllulis prlsmatids 8-15 " 
S-7 pm porictib:a h:ralinis ad J pm crassis. aggfl.uinatis c-ompositunt: acipulwn 
mtdullarc a h) phis infYicatis 2-J 11m lafis hyo.U11is compositum. 
Asci ouospori, cylilldrico-clcn'Oti, apiet: /ott rotu11dal0 in iodo non cotruh·scentc, 
porlm: upical/ nullo lncrrusato, 35-50 "' J.S-6.5 pm: aJ'COspot'Ot OIYJI<kac w l late 
elliptol!, hyaUnal!, non·septatat!, guttufat~. S.S-8 . .5 x 1.8-J.O Jl'".' pamplry.su 
filifom res. sepraroe. obtusae. lryolin~H. 2.0-1 S !Jm kutn. oscJJ 10-20 pm longiorts. 

Etymology - From Greek mkr~. ~mal!. and Latb sporo, spore, rtfroing to the 
u:l3tivd y ~mall ~i7.es of the a.<;~;O~ICS a.~ co:np31cd :o other J;pCC i~ of Perrorio. 

Aporhecia erumpent, solitary or gregarious, short-stalked; disc plano· 
concave, pa le orange and partly hidden by an inrolled margin when dry, paler 
when moistened, 0.4- 1.2 mm diam (dry); receptacle cupulatc, densly clothed 
by pure white hairs; stipe central, cylindrical, up to 0.3 mm high and 0.2 mrn 
wide, the surface covered wilh white hairs. Hairs cylindrical, 4-7-septatc, 
obtuse, 7Q-1 00(- 130) x 2.5-3.5 Jlm, the apical cell sometimes swollen and 
up to 4 Jlm wide, with relatively thi n, hyaline walls bearing fine granules all 
over lhe surface. 
EcJa/ excipulum composed of prismatic cells 8-15 x: 5-7 11 m. with hyali ne, 
up to IJ.I.m thick, aggluti na ted wall s, in the lower part of the receptacle 
orienlcd at a high angle to the surface, in the upper part lying almost parnlkl 
to the surface; medullary cxcipu/um composed of tightly intcrv.·oven hyphae 
2- 3 J!Ol d iam., with slighdy thickened, smooth. hyaline wall s. 
Asci 8·spored, cylindrical-clavate. apex broadly rounded, apical wall not 
thickened, not blueing in iod ine (IKI·, Mlz-, also afte r KOH pretreatment), 
opening by an irregular tear at the apex, gradually narrowed towards the base. 
cro:r.icrs present, 35- 50 x: 5.5-6.5 Jlm (non-turgescent (NT), water): 
ascospores ovoid to broadly· ellipsoid, ends broadly rounded to slightly 
pointed, hyali ne, non-septate, smooth, thi n-walled, containing guttulcs, 5.5-
8.5 x 2.8- 3.0 11 m; paraphyses fi li form, septate, obtuse, some sli ghtly 
narrowing toward the blunt tip, hyaline, smooth·walled, 2.0- 2.5 Ji m widt!, 
exceed ing the asci by 10-20 Jlm (NT). 
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Figs l-4 PeTrmia ,,;crosporu, POD 78361 , holotype (in water). I. Ascospores. Bar • 5 ~un . 2. 
Habit of apothcdn.. Bor • 0.5 rr..m. 3. Pamphyscs and :asci. IW • S Jl'" 4. Apotht'Ci:d haiD'. Bar • 
IOJ1m. 

Ho/otype - NEW ZEALAND, 1\'oM.h lsi. , Taupo distr., TonS~~f it o ~at. r ad:. ncar 
Whakapapp:s, Tar.m:lki t-'alls tAA:k. alt. 1400 m, on recently dtad, still attnched branches or 
Ho/ocarp1u btd.,-ifl/1 (Podocarpaccae). G. VCI'kley ISU, 26.1.2003 (POD 78361, holo:)-pc). also 
l•ving ex-type cultures 11DD :llld CBS 114327 (mass·sextt:ll) 

Descriptiott of culm res (15° C, n-UV, 12h-ri thm) - Colony on OA reaching 
a diam of24-29 mm in 18 d, wilh an even, glabrous and colourless margin; 
immersed myceli um Ochreous Lo Pale Luteous, and in sectors also Saffron, in 
the centre covered by pure white, floccose aerial hyphae; reverse 
concolourous. On PDA 25-28 mm diam in 18 d, margin as on OA; immersed 
mycel ium largely colourless, without aerial myceli um: reverse wi th some 
Salmon or faintly Buff in the centre. On 3 % MEA 25-27 mm in 18 d, 
margin as on OA; immersed mycelium mostly hidden under pure white, Felty 
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