
MYCOTAXON 
AN INTERNA7'IONA L JOURNAL DESIGNED TO e XPEDITE PUBLICATION 
OF RESEARCH ON TAXONOMY & NOMENCLATURE OF E'UNGI & LIC/IF:NS 

Vol. XLVI January-March -1993 
-------------------------------------

CONTIENTS 
ldemilication of Orcinol Parn-Depsidcs in the lichen genus PertiL'mria by thin layer 

chromatogrnphy . .. ................................. Alun W. Archer 
Occurrence of Gloeophyll11m sepiaritun (Wulf. :Fr.) Karst. in India. 

Anjali Roy and R. Bhattachar ya 
Concerning the generic limits in flaplographium . . Laura Zucconi and Sabina l'ag:m o II 
Additions toMycospltaerel/a in the fynbos biomc. P. W . Crous and M. J, Wingfield 19 
Two new species of lnocybe from Japan. 

Takahito Kobayas hi a nd Regi."i Cou1·tecuisse 27 
Ramularia biscmellae sp. nov. . . . . . . ........ Simeon G. Vane\· 35 
llyphoderma elfuriae sp. nov. (Coniciaceac, Basidiomycetes) from the 

natural reserve of Burano, haly. . . . . .. Annarosu Bcrnicchia 37 
Discosia arxii sp. nov.. . . . .... Simeon G. VanC\' 41 
Rcdisposition of some taxa described by J. B. Ellis. . . . . . . . . . . . Margaret E. Ban· 45 
Calvaria pachyden"a (Peck) Morg. and Gasrropilafragilis (Ltv.) Homrich et Wright 

two possible names for the same fungus. . .. V. Demoulin 77 
Unusual spore prim colour.nion within the family Hygrophoraccae: Two distinc tive 

taxa recorded from Tasmania . Alan M ills and Angela Monks R5 
A revision of Bulbouncinula bulbost1: A new powdery mildew record from Taiwan, 

and its presumed anamorph . . . . . . . . . . . . . . . . . . . . . . . . . . . Ker- chung Kuo 93 
Mycena gaulrheri rediscovered after 50 years. 

Scott A. Redhead and Lore lei 1... Nor\'ell 97 
New reports of Pamleliaceae s. srr. (l..ichcnized Ascomyeotinn) from Southwesacm 

Argentina . . .. . M6nica Adler and Susana C<ll\'e lo 105 
Talammyces indigoriCIL'i, a new species from soil . 

Masaki Takada and Shun-ichi Ud agawa 129 
Lichcnes Cnnadenses Exsicc:ui : Fascicle IV ... . Irwin M. Urodo and Pak Yau Ylong U S 
A synoptic key to Xyltvia species from contioomal United States and Canad:t based on 

cultuml and anamorphic fea!Ures . . ... Brenda E. Calla n and Jack D. Rogers 141 
1 Contents continued overleaf! 

ISSN 0093-4 666 MYXNAE 46 , 1-508 119931 
Published quarterly by M'ICOTJ'>.XON, LTD., P. 0. Box 264 , tthacn , NY 1 '1 851 . 

For subscription details , a vail a bility in rflicrofilm and microfiche, 
and availability of a rticles as t e ar sheets, see bac k. cover. 



(Contents continued from from cover! 
A new bluing P.filocybe from Thailand. 

Gast6n G uz mfi n. Vic tor M. Dandala and J ohn W . 1\llen 155 
Fun her observations on the genus Psilocybt! from New Zealand. 

Gast6n Guzm:i n, Vic tor M. Ba nda la a nd C hris C. King 161 
Alternaria themes and variations (54-62).. . ..... . Emory G . Simmons 171 
Mcliolacc.'te of Southern India · XII. 

V. ll . llosagoudar, R. Rajeshwa ri Daya l a nd R. D. Goos 201 
Umbilicaria demlrophora.. . .............. Geir 1-les te rma rk 211 
AdditionstoCalonecrria . ..... 1>. W . C r ous, M. J, Wingfi e ld a nd A. C . Alfenas 217 
New Hyphomycctcs from Santiago River VI. (Buenos Aires Province, Argentina). 

M. C. C azau, A. M. Ara mbarri and M. N. Cabello 235 
Neocallimasrix '-'tJriabilis. a new species of anaerobic fungus from the rumen or c.aule. 

Y. W . Ho, D. J . S. Darr, N. Abdull ah , S. J a lalud in a nd H. Kudo 24 1 
Endoconosporaindica spec. nov . . U. IJra un and V. 8 . Hosagouda r 259 
Phytoparasitic hyphomycetes from Utah (USA} ..... . U. Dra un and C. T . Rogerson 263 
Two new coproph ilous Pe7.i7.ales from the Sult.anme ofOm:1n. 

J . Gen e, A. E. EIShafi e and J . Guarro 275 
Minimidocltiwn imlic111n. a nomcncl:uural correc tion .... U. P. R. Villa! and M. Donti 285 
Mortierella paraensis n. sp. from Brazilian soil. . Ludwig Pfennin g a nd Wa lle r GantS 287 
New hyphomycete species from litter in the Chatham lslaods, New Zealand. 

E. H. C. McKen:~.ie 29 1 
CrtrssoosctLS, a new nonstrommic genus in the Clypeosphacriaceae. 

J, M. Barrasa , j . C heca a nd r\ . T. Marline:~. 299 
A new species or Spiromastix from Africa .... J. Guarro, J . Gene and C. De Vroey 307 
A new species of Comotricha with incompletely reticulated spores from Spain. 

A. Castill a. G. Moreno and C. llla na 315 
Phlebia pal/ida in Nonh America. . . . J . G inns 321 
ldcmity and taxonomy of hithcno unrcponed pathogen causi ng leaf spot disease 

of ginger in India.. . M. K. Rai 329 
Myrotheci1un groenlandicwn sp. nov .. a presumed endophytic fungus of 

Beulla nana (Greenland}. . . , , Michael Dohn 335 
Phaeocollybia inWestcrn Canada ....... Scott A. Redhea d and Lore le i L. Norvell 343 
Allernaria triglochinicoltJ sp. nov.. . ..... J . L. Alcorn and S. M. Francis 359 
Conidium developmcm in the KM:cdaviesia of Ceratocysriopsis proteae. 

Marne! Mouton , Michael j . Win gfie ld , P. Schalk Van W yk 363 
Conidium development in the synnematous anamorphs of Oplziosroma. 

Marne! Mouton , Mi chael j . Wingfie ld , 1). Scha lk Van W yk 37 1 
Ophiostoma bragamimliTI n. sp .. a possible teleomorph of Sporothrix ir~fla((J found 

in Brazil. . . ................. Ludwig Prenning and Franz Oberwinkler 38 1 
Some pyrcnomycetes on three ericaceous hosts in Westem North America. 

Ma rgaret E. Barr 387 
Cookeina sulcipes - an addendum ......................... Richa rd T. Hanlin 403 

(Continued inside back cover! 



(Continued from inside front cover) 
Spanish Myxomycetes. VI I. (Province of Castellon}. 

G. Moreno, C. lllana and A.. Burguele 
Vulpicida. a new genus in Panneliaceae (Lichenizc:d Ascomycetes}. 

Jan-Eric Mattsson and Ming-Jou Lai 
The value of d ried fungal cuhures for 1axonomic comparisons using 

PCR and PFLP ana lysis. . . . 8. D. Wingfield a nd M. J , Wingfield 
W;uer-bome hyphomyceles in Singapore, with a description of an undescri bed species 

of Trichocladium . ...... Keisuke Tubaki, Teck Koon Tan and Yoshio Ogawa 
Morphology of edge lines of chained inunature conidia on conidiophores in powdery 

mildew fungi and thei r 1axonornic significance.. . 1-lycon Shin a nd Yung-joon La 
Lecanora navarrensis. a new lichen species from Nonh Spain .............. J, Etayo 
Revision of Schizopar~ (Diaponhales. Melanconidaceae}. 

Book reviews. 
Author INDEX. 

Gary J. Samuels, Margaret E. Barr and Rosalind Lowen 
. . . . . . . . . . . . . . . . . . . . . . L. M. Kuhn 

INDEX to fungous and lichen mxa .............•. 
Reviewers. . .... ... .... .......... . •. . .••... . o • • o •• o • • • • • • 

Errata .......... . .... . 
Publication Date, MYCOTAXON Volume4S ..... o • • • o ••• • • o ••• • • •• •••• • • • 

407 

425 

429 

437 

445 
453 

459 
485 
491 
494 
508 
508 
508 



MYC01rAXON 
AN INTERNATIONAL JOURNAL DESIGNED TO EXPEDITE PUBLICATION 
OF RESEARCH ON TAXONOMY & NOMENCLATURE OF FUNGI & LICHENS 

V 0 L U ME XL VI, 1 9 9 3 

COMPLETE IN ONE VOLUME 

CONSISTING OF iv + 508 PAGES INCLUDING FIGURES 



EDITOR-IN-CHIEF 

JEAN BoiSE CARGILL 

Harvard University Herbaria 
22 Divinity A\'tnuc, Cambridge. MA 02138, USA 

ASSOCIATE EDITORS 

LINDA M. KOHN 

Book Review Ediwr 

Botany Deparunent, University or Toronto - Erindale 
Mississauga, Onlario LSL IC6, Canada 

GREGOIRE L. HENNEBERT 

Frtnch Language £di1or 

Labor.uoire de Mycologic systbnar.ique et appliqu6e 
Univusitt Catholique de Lou vain, 8-1348 Louvain-la-Neuve. Belgium 

ROBERTOIRIG 

Jndu£ditor 

Bailey Honorium, Mann Library Building 
Cornell Universi ty, llhaca. NY 14853, USA 

EDITORIAL ADVISORY BOARD 

OVE E. ERIKSSON, Umet. Sweden (1990-93) 
GREGOIRE L. HENNEBERT, Louvain-la-Neuve, Belgium(l990-96) 

J AMES W . KIMBROUGH, Gainesville, Fiorida(1992-97) 
RONALD H. PETERSEN, Knoxville, Tennessee( l990-94) 

J ACK 0 . ROGERS, Pullman, Washing10n (1990-92, Chm.) 

AMY Y. RoSSMAN, Beltsville, Maryland (1990-95) 

Publis~by 

MY COT AXON, LTD., P.O. BOX 264 
ITHACA, NY 14851-0264, USA 

Printed in lhc Uni~ s~ of Ameria~ 



Table of Contents, Volume Forty-six 
January-March 1993 

Identification of Orcinol Para-Depsides in the lichen genus Perrusaria by thin layer 
chromatography . . .. Alan W. Archer 

Occurrence of Gloeophylflun sepiarium (Wulf.: Fr.) Kars1. in India. 
Anjali Roy and R. Bhauacharya 

iii 

Concerning lhe generic limilS in Haplographium .. Laura Zucconi and Sabina Paga no II 
Additions toMycosphaerella in lhe fynbos biome. P. W. Crous and M. J . W ingfi eld 19 
Two new species of lnocybe from Japan. 

Taka hito Kobayashi a nd Regis Court ecuisse 27 
Ramularia biscwellae sp. nov ............................ Simeon G. Vanev 35 
Hyphodenna erruriae sp. nov. (Coniciaceae, Basidiomycetes) from the 

natural reserve of Burano, Italy.. . ...... Annarosa Bernicchia 37 
Discosia arxii sp. nov.. . ....... Simeon G . Va nev 41 
Redisposition of some taxa described by J. B. Ellis. . . . ...... Margaret E . Barr 45 
Calvmia pachydermo. (Peck) Morg. and Gasrropilafragilis {Uv.) Homrich et Wright, 

two possib le names for the same fungus ....................... V. Demouli n 77 
Unusual spore print colooration within the family Hygrophoraceae: Two distinctive 

taxa recorded from Tasmania ..... Alan Mi lls and Angela Monks 85 
A revision of Bulbouncinula bulbosa: A new powdery mildew record from Taiwan, 

and its presumed anamorph ................ .. ........... Ker-chung Kuo 93 
My~..·ena gaulrheri rediscovered after 50 years. 

Scott A. Redhead a nd Lore lei L. Norvell 97 
New repons of Panneliaceae s. srr. {Lichenized Ascomyeotina) from Southwestern 

Argentina .......................... M6nica Adler a nd Susana Ca l\·elo 105 
Talaromyces indigoricus, a new species from soil. 

Masaki Takada and Shu n-ichi Udagawa 129 
Lichenes Canadenses Exsiccati : Fascicle IV .... Irwin M. Brodo and Pak Yau Wong 135 
A synoptic key to Xylaria species from continental United States and Canada based on 

cultW'8.landanamorphicfeatures ........ Brenda E. Call a n and Jack D. Rogers 141 
A new bluing Psifocybe from Thailand. 

Gast6n Guzmlin , Victor M. Bandala and John W . Allen 155 
Funher observations on the genus Psilocybe from New Zealand. 

Gasl6n Guzmlin, Victor M. Ba ndala and Chri s C. King 161 
Alternaria themes and variations (54-62) ................... Emor y G. Simmons 17 1 
Meliolaceae of Southern India· XU_ 

V. B. Hosagouda r, R. Rajeshwari Dayal and R. D. Goos 201 
Umbilicaria dtndrophora . .. . . ..... . ... . ....... .... . _____ Ge ir Hestermark 21 1 
AdditionstaCalonectria ...... P. W. C rous, M. j . Wingfield and A. C. Alfenas 217 
New Hyphomycetes from Santiago River VI. (Buenos Aires Province, Argentina). 

M. C. Cazau, A. M. Arambarri a nd M. N. Cabello 235 
Neocalli17UJStix variabilis, a new species of anaerobic fungus from the rumen of cattle_ 

Y. W. Ho, D. J . S. Barr, N. Abd ullah, S. Jalaludin and H. Kudo 241 
EfldocoMspora indica spec. nov ..... _ .... . .. U. Braun and V. B. Hosagoud a r 259 
Phytoparasi tic hyphomycetes from Utah (USA) .. . ... U. Braun and C. T . Rogerson 263 



iv 

Two new coprophilous Pezizales from the Sultanate of Oman. 
J, Gen~, A. E. EIShafie and J. Guarro 275 

Minimidochium indicum, a nomenclatural correction . . .. B. P. R. Vitta l and M. Dorai 285 
Mortierella paraensis n. sp. from Brazilian soil. . Ludwig Pfenning and Waller Gams 287 
New hyphomycete species from litter in the Chatham Islands, New Zealand. 

E. H. C. McKenzie 291 
Crassoascus, a new nonstromatic genus in the Clypeosphaeriaceae. 

J, M. Barrasa, J. Checa and A. T. Martinez 
A new species of Spiromastix from Africa ... . J. Guarro, J. Gene and C. De Vroey 
A new species of Comarricha with incompletely reticulated spores from Spain. 

A. Cast illa, G. Moreno and C. lUana 
Phlebia pal/ida in Nonh America. . . J. Ginns 
Identity and taxonomy of hitheno unreported pathogen causing leaf spot disease 

299 
307 

31 5 
321 

of ginger in India. . . . . . . . . . . . . . . ...... M. K. Rai 329 
Myrorheci1un groenfandicum sp. nov., a presumed endophytic fungus of 

Betula nana (Greenland). . . . . . . . . . . . . . . . ....... Michael Bohn 335 
Phaeocollybia in Western Canada. . .... Scott A. Redhead and Lorelei L. Norvell 343 
Alternaria triglochinicola sp. nov ..... .... . .. ... J. L. Alcorn and S. M. Francis 359 
Conidium development in the Knoxdaviesia of Ceratocystiopsis proreae. 

Marne! Mouton, Michael J. Wingfie ld, P. Schalk Van Wyk 363 
Conidium development in the synnematous anamorphs of Ophiostoma. 

Marnel Mouton, Michael J. Wingfield, P. Schalk Van Wyk 37 1 
Ophiostoma bragantinum n. sp., a possible teleomol]lh of Sporothrix injlara found 

in Brazil. . . .. . . Ludwig Pfenning and Franz Oberwinkler 381 
Some pyrenomycetes on three ericaceous hosts in Western North America. 

Cookeina sulcipes - an addendum. 
Margaret E. Barr 387 

.. . Richard T. Hanlin 403 
Spanish Myxomycetes. VII . (Province of Castellon). 

G. Moreno, C. lllana and A. Burguete 
Vu/picida, a new genus in Panneliaceae (Lichenized Ascomycetes). 

Jan·Eric Mattsson and Ming-Jou Lai 
The value of dried fungal cultures for taxonomic comparisons using 

PCR and PFLP analysis. . .. . . B. D. Wingfield and M. J. Wingfield 
Water-borne hyphomycetes in Singapore, with a description of an undescribed species 

of Trichocladium . . . Keisuke Tubaki , Teck Koon Tan and Yoshio Ogawa 
Morphology of edge lines of chained immature conidia on conidiophores in powdery 

mildew fungi and their taxonomic significance . . . .. Hyeon Shin and Yong.joon La 
Lecanora navarrensis , a new lichen species from North Spain .. . ........... J. Etayo 
Revision of Schizopanne (Diaponhales, Melanconidaceae). 

Gary J, Samuels, Margaret E. Barr and Rosalind Lowen 
Book reviews. . . . . . . . . . . . .. L. M. Kohn 
Author INDEX ................ . 
INDEX to fungous and lichen taxa ... 
Reviewers. 
Errata .............. . ......... . 
Publication Date, MYCOTAXON Yolume45 . 

407 

425 

429 

437 

445 
453 

459 
485 
491 
494 
508 
508 
508 



MYC01rAXON 
Volume XL VI , pp. 1-4 January-March 1993 

IDENTIACATION OF ORCINOL PARA-DEPSIDES IN THE LICHEN GENUS 
PERTUSARIA BY THIN LAYER CHROMATOGRAPHY 

ALAN W. ARCHER 

National Herbarittm of New South Wa/eJ, 
Royal Botanic Gardens, Sydney, NSlV, Austr<zlia , ]fX)() 

INTRODUCTION 

Species in the lichen genus Pertusaria may contain a combination of. or a 
selection from . a xanthone, an orcinol depside or dcpsonc. or a fl·orcinol dcpsidone or 
dcpside. The orcinol dcpsidcs have either methyl substiwcnts (CJ compounds) or 
substiwents with propyl (CJ}. pentyl (C5) or longer side chai ns. These metabolites are 
useful for taxonomic purposes. 

Lichen compounds may be separnted and identified by a variety of techniques of 
which one of the simplest is thin layer chromatography and a standardised system of 
mobile phases for use with silica ge l as a stationary phase has been publi shed (Culberson 
1972). Additjona\ mobile phases have been developed for the improved separation of fl· 
orcinol depsidones (Culberson et a\. \98\ ) and xanthoncs (Eii x & Crook 1992). This nOie 
describes an alkaline mobile phase for the separation and identification of the 
taxonomicall y significant C3 and higher orcinol depsides present in Perw.wria species: 
the novel meta-depside. 4-0-methyl isocrypeochlorophaeic acid. which is present in the 
genus . is also included among the compounds stud ied. The structure of the orcinol 
depsidcs exa mined is show n in Table 2. 

MATERIALS AND MEl'HODS 

Thin layer chromatography wa s carried out on 10 x 20 em glass plates coated 
with silica gc\ 60 F-l..54 (Merck) [previously stored over silica gel as desiccan t[ in an 
unlined glass tank with a mobile phase composed of: ethyl acetate 75 ml s. methanol 20 
mls and ammonia (SG 0.9 1. about 25% ammon ia) 5 ml s. The solvent front was allowed 
to rise ca. 11 0 mm above the staning line. which was 20 nun above the base of the plate. 
This usually required about 30 mins. The lichen compounds were synthesised in the 
Chem istry Dcpanmcnt. Australian National University. Canbemt. Similar Rf values were 
found if the glass plates were dried a t 12QOC for 30 minutes before use andthe methanol 
in the mobile phase was replaced with ethanoL After chromatography the plates were 
allowed to a ir dry and sprayed with either s ulphuric acid (Culberson & Kristinsson 1970) 
or3-melhyl-2-benzothia7.olonc hydrazone hydrochloride, MBTH (Archer 1978) and the 
colours noted. 

Extracts from the following Perwsaria species may be used as a source of the 
depside indicated: 

P. paraw berculifem Dibben . P. mauogrnssensi:; Mal me: 2-0 -methylperlatolic acid 
P.leliCOpla~a MUII .Arg.J syn: P. acuw MUII.Arg.): 2-0 -mcthylslenosporic acid 
P. glohu/ans (Ach.) Tuck. .. P. cerussata Mal me: 2'-0·melhylpcrlalo li c acid 
P. suhobducwns Nyl.. P. harlmannii MUII .Arg.: pc rl atolic acid 



TABLE I 

Rf VALUES AND COLOUR REACTIONS OF PERTUSA RIA DEPSIDES 

Compound RfValues(x 100) Colour Reactions with: 
in Mobile Phase: 
c OH Sulphuric acid MBTH 

perlatolic acid 65 65 ye llow orange 

2'-0 -melhylperlatolic acid 61 29 yellow orange 

2-0- mcthylperlatolic acid 52 63 yellow red 

stenosporic acid 52 58 orange orange 

2'-0 -methylstenosporic acid 59 25 yellow orange 

2-0 -methylstenospori c acid 48 59 yellow orange-red 

2.2'-di-0-meth ylstenosporic acid 45 24 ye llow nil * 

planaicacid 50 33 yellow nil* 

anzjaic acid 33 47 yellow orange 

miriquidic acid 44 65 brown-green orange 

confluentic acid 46 30 yellow orange-red 

2-0-methylconfluentic acid 44 29 ye llow nit • 

2-0-mcthyldivaricatic acid 46 5 1 yellow red 

4-0-methyl isocrypto- 45 5 1 brown-grey red-brown 
chlorophaeic acid 

Mobile phase C: toluene 85 mls. acetic acid 15 mls 

M obile phase O H: ethy l acetate 75 mls. methanol20 mls. ammonia 5 mls 

* no colour produced 

RESULTS 

The Rf values found in acidic and alkal ine mobile phases are shown in T able I 
together with the colours produced wi th sulphuric acid and MBTH. A combination of Rf 
va lues in the two mobil e phases and the colour reactions with the two reagents pennits 
ident ificat ion of the depsides. The other compounds that may be present in extracts from 
Pertusaria specimens do not interfere in the separation. The two most common 
xanthones. li chexanthone and 4,S.dichlorol ichexanthone, have Rf values of ca. 0.95, 
while thiophaninic acid with Rf 0.52 (in mobile phase OH) is dist inguished by its omngc 
fluorescence. 



TABLE2 

QRCINOLp-DEPSIDES PRESENT IN PERTUSA RIA SPECIES 

RoQ CO<a;:OOH 
ORz. R5 

Name: 
R1 R2 RJ R4 Rs 

pcrtatolic acid CH3 H CsH11 H CsHJI 

2'-0 -mcthylpcrlatolic acid CH3 H CsHt t CH3 CsHtt 

2-Q.mcth)'lpcr1 atol ic acid CH3 CH3 CsH11 H CsH11 

stcnosporic acid CH3 H c,H, H CsH tt 

2'-0 -methylstenosporic acid CH3 H c,H, CH, CsH11 

2-0-mcthylstcnosporic acid CH3 CH3 C3H7 H CsHtt 

2.2'-di -0 -methylstcnosporic CH3 CH3 c,H, CH3 CsHt t 
acid 

planaicacid CH3 CH3 CsHt t CH3 CsHtt 

anziaic acid H H CsHt t H CsH11 

miriquidic acid CH3 H C,H,COCH, H CsHt t 

confluentic acid CH3 H C5H11COCH2 CH3 CsHtt 

2-0 -methylconfluentic acid CH3 CH3 CsH 11COCHo CH3 CsH tt 

2-0-mcthyldivaricatic acid CH3 CH3 c,H, H c,H, 

The common P-orcino! dcpsidones stictic acid, norstictic acid and protocctraric acid 
(which may also occur in Pertu.wria species) have Rf values less than 0.22. The latter 
two compounds may be detected by the strong yellow fluorescent spot given by the 
MBTH reagent alone, before ox idative coupling to produce the coloured azo-derivath•ts 
from the phenoli c lichen depsides. 
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OCCIJlR£I«:E OF 6LWI'HYlllll S£P!Milll (IIJlf . :Fr. IKarst. IN INDio 

~!All ROY ~ R.a!ATIAOI'IRYA 
Departaent of Botany1YisYa-Biurat i lkliversity, Santinihtan 731 235. 111.8 . 

India -The occurrence of ~sepiariu. (~lf .: Fr.l Kust . in 
lruH a is confir.ed. Pa1rinqs bebecm Indian 101\osporus aycelia 
and Aaencan dikaryotic aycelii Mtre positive. 

IIII!OI£TIIII 

6loeoohyllua sepiariUII (..._.lf.:Fr .IKarst. occurs; in both the he1ispheres of 
the -.orld but is ~~are COMOO 1n the te~erate regions. It causes a browt 
rot gene rally an coniferous MOOds but also on hardtfoods. The occurrence of 
6.sepiar1u1 in India was questioned by RyvmJen and Jotan-;en (19901 and 
Pareasto (l988 )1alth00Qh Baksh i <19711 had described collections f~ 
lnd1a. Ho..ever 1 Me •ade severa.l collections of this species fi'OI. Indi<t 
durinq 1985-1 990 and eshblish!d polysporus and .::r~osporus cul ture fi'OI. 
SOle of thea . Authentic sporophores and culturts were dso obtained fi'OII 
other sources. All these were stud ied critically and the obsenations are 
presented in this paper . 

IIAT£RIAI.S l l£1llllS 

Sporophores and cultures used in the study were (a) coltecttd by the 
authors and are taintuned in the ptycolog1cal Herbar1u1 of the Yisva
~arati lkli versity (YBI'Oil 1 (bl obtatned fi'OI Forest Research Institute, 
Oehra Dun <FRU , and (c l fr01 the ~i ted States Dept. of Agriculture 
(Cff1Rl. The 11ethods used are those of Roy tl979l and Nobles (1948!. 
The tahng syste• was deter~~ined by p1.ir1ng the tonOSporus cultures of the 
funqus <V~ 86126! aaongst thM'Selves. The tonOSpOrus cultures were 
li)tained f ro~ spore deposits of fresh SOKitens foliC*ing standaro dilut ion 
•ethod.To dthrtine if the isolates fi'Of; India and Aleric• were inter
futile, a series of di -.an 11atings were tade. Represenhtive .anokuyons 
of each •ating type of G.sep iariUI (YBPti 8612hl ~rere aated 111ith dl the 
other isolates of G.sepiariua. Each •atinq ••s done in duplicate . At the 
end of three 111eeks hyphae frot nur the tyce li al tar"9in of the hoeokiryotic 
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mycelia 110st distant froa the dikaryotic ayceliUJO were exaained far the 
presence at cla111p connec tions. Dikaryatisatian of the h0010karyan !by Buller 
phenomenon!, as Indicated by the presence of claap connections was evidence 
of the canspecificity of the paired isolates. 

RESII.lS l DI!Dii!illlli 
Gloeaahyllu.o sepiariUJO 

H f 

Collections studied: lndia-YB/tl 6'1'14,7214,75125,86126 ,FRl 87a ; llli ted 

States: CFMR 105468,105469 • 
B.sidiacarp annual,sessile,effused-reflexed,sal i tary or iobricate,caiaceaus 
to corky, 1.0-12 x 1.o-7.2 x 0.2-0.8 ca , oaNJin acute,thin to thick, pileus 
surface yel1011ish to reddish br0110 .Oen fresh, .Oen old br0110 to snuff 
bi'Oiolll and scrupase •i th coarse protuberances, zonate mixed with saaath and 
hispid bands; context 1-3 M thick, snuff brawn and soft Olhen fresh, 
reddish brawn, flexible to car~:y .Oen old; pare surface yell011ish brawn, 
pares usually lamellar, occasionally daedalaid or paraid t011ards the base, 
l..,ellae often dentate, irregularly spaced, 12-15 per ca. 
Hypha! systeo trimitic. Generative hyphae clamped, hyaline to pale br0110 1 

few dark brawn, thin-to thick-walled !Fig.1l, few solid <Fig.2l 1 2-4 ua 
wide ; skeletal hyphae subhyaline to yell011ish brawn, usually unbranched, 
same showing a few apica l branches, thick-walled to solid, 2.5-4.5 ua wide 
<Fig .3l; binding hyphae hyaline to pale bra«n,thick-..a!led to solid, with 
short branches, 1.5-3.2 um •ide !Fig .4l, not ca.oan and found only in !011er 
context. Basidia 4-sterigoate, 14-22 x 4.5-b "" <Fig.5l . Basidiaspares 
hyaline,cylindric,thin-..alled,8.5-12 x 2.5-4.5 uo <Fig.bl. Cystidia 
subulate to fusaid 1hyaline to subhyaline, thick-..a!led,siiOOth,rarely 
apically encrusted (Fig.7l. 
ROT: Br""" rat. 
CULTURAL CHARACTERS: 
Growth characters - Growth moderately rapid,plates covered in 3 .. eks. 
Advancing zane sharp,even,myceliWII extended to the oargin. Aerial oat at 
first white, thin 1100lly,later becOftling light yellow-brawn and subfelty 
developing fine zonations at the centre and striations t011ards the 
periphery. Reverse unchanged initially, later light br.,.., to orange brOIOfl , 
Oxidase test negative an bath gallic acid and tannic acid agars. 
Hypha! characters : Advancing zane- hyphae hyaline,thin-..all ed 1branched, 
simple septate, 2-3.5 ""wide <Fig .Sl. 

H earks indicate that bath frui tbady and cui ture were studied. 
• .ark indicates that only culture •as studied . 

No asteri k indicates that only fruitbady was studied . 



Henal myc!!ltutn - (aJ hyphae as in the advanctnQ zonej (bl hyoh ae thin- to 
thlck-wai led ,cl amped 12 .5-4 utn wide ,usuai ly hyaline 1 (fig. 91 1 so111:e pale yellow 
and occurrtng only tn the feity reqton of t.he sat,oft.en repeatedly brancheo 
~r~ith short sNOllen branches <Ftg.tf)l; (c l fibre hyphae subhyallne to straw 
yeilow,thid-'ala iled to solid 1usua liy unbranched, few apically blforked, 2.5-
4.5 uo •tde (ftg ;ll l . Chiaoydospores subg loboSP. ,thtek-•all ed,oore c"""""l y 
r.erminat,some tn terca.lary, 6-9 x 6. 5-12 um. Uiaia cylindric,often ~nth 

fragment of clamp connections attached at one end, 6-13 :< 3-4 .5 'Jlfl <Fig. t2 L 
SEXUAL! TV: Mattngs bet•een 15 1100osporus cui tures of G. sep tar i•Jo(86126 i 
showed the species to be heterothalitc and btpolar. The mooosporus 
tsclates ~ere distrtbuted as : 

A 9 2,3,7,9,ll,t4 
II 

A B 1,4 ,5,6,8,10 ,12,13 
2 2 

"!'hts confirms the eariier observat ions of Nobles (1965). 
Incidentally,G .striatum <Swartz. :Fr.lHurr., a closely rel ated species is 
also bipolar <Roy ~ De 19791 . 
OIKMYATIC INJIIJO(MYOT!C PA!RllliS:All pamngs of dikaryotlc isol ates 
• tth the hoookaryons of 6.sepiariuo(801261 resulted in the hoookaryons 
being dikaryohsed (by Buller phenOttenonl af ter 3 !Aeer.s 1 thus proving the 
conspeclfictty of the paired isolates. The p.u rings \!!ere : 

G.sep iariu«< 8612b- l x S.sepiarium 87a 
- 4 ' 105468 
- 2 a 
- 3 :< 

105468 
1<)5469 

Our coilectians and the resu~ts of pa.trmgs established ~A ithout doubt the 
occurrence of S.sep tari um 1n ind!a. The basidiocarps are charactensed by 
aiten form1ng dae·t~ lot d to round pores towards the base ano lamellae 
eiselllhere on the pare surface . Significant cultura! characters are the 
c:onsi-:tent. presence of s im.ole septate hyphae 1n the advanong mycellu~n and 
clamped hyphae rear111ards, and development of thin- to thick- JAalled clamped 
hyphae lll!th repeatedly !lranched short st~elled branches m the aerul 
mycellu11. 
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Abstract 

The generic value of the presence of chained or aggregated 
in slimy masses conid ia in Haplographium is discussed. The 
first record of Haplographium heliocephalum Vasant Rao & 
de Hoog in Africa is reported. 

The genus Hap/ographium was established by Berkeley & Broome 
in 1859 with the type species H. delicatum Berk. & Br. 

Hughes (1953) showed that Hya/oscypha dematiicola (Berk. & Br.) 
Nannf. is the perfect state of H. delicatum Berk. & Br. and later (Hughes, 
1958) he considered Sci/bum catenarum Preuss (1 85 1) identical with H. 
delicatum, subsequently Holubova-Jechova (1973) proposed, for reasons 
of priority, the new combination H. catenarum(Preuss) Hol.-Jech. 

A feature not completely defined in this genus is the presence of 
chained or aggregated in slimy masses conidia. Berkeley & Broome 
illustrated the presence in the type species of "masses of catenulate spores 
ari sing directly from the apex of the sporophore" (Mason, 1933). Preuss 
(1 85 1) described S. catena rum with "capitulo rotundato albo; sporis 
primum subconcatenati s, gelatinae irnmersis". Saccardo ( 1886), 
describing the genus Hap/ographium and 16 species in it, reported the 
presence of conidia l chains for the genus and of simple or rarely 
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branched conidial chains for the type species. In 1920 Pollacci described 
an human pathogenic species of Haplographium, H debellamarengoi (not 
H De Bella Marengoi) with conidiophores bearing "ramulis in catenulas 
conidiorum" (Redaelli , 1925). Arnaud (1954) included the ge nu s 
Haplographiurn among the Dernatiees arnerosporees, a conidies en chaine 
s'accroissant par le sornmet. Other two species, H atrum Beeli (1924) 
and H heliocephalurn Vasant Rao & de Hoog (1986) are described by the 
authors with conidia in chains. 

Other authors did not mention the presence of conidial chains. 
Mason (1933) described a strain of H bicolorGrove (= H catena/urn) 
with numerous spores, abst ri cted singly, immersed in a dense mucous 
globule; he also affi rmed that Berkeley & Broome had misinterpreted the 
structure of the head of H delicaturn illustrating masses of catenulate 
spores. Hughes (1953), describing the conidiophores of Hyaloscypha 
dernatiicola, the perfect state of H catena/urn (cited as H. delicaturn) , 
observed the presence of a much modified and very condensed 
Cladosporium-type conidiophore fructification and of conidia in slimy 
masses, never forming chai ns. Other two species, H calophylli Wiehe 
(1949) and H mangiferae Deighton (1969) are described by the authors 
with conidia aggregated in slimy masses. Finally, also Ellis (1971) 
lim ited the genus Haplographiurn to those species with conidia aggregated 
in slimy heads. 

During some mycologica l investigations carried out in the Tai 
National Park (I vory Coast), a specimen belonging to the species 
Haplographiurn heliocephalurn Yasant Rao & de Hoog (1986) has been 
found on Coula edulis Bail !. leaf in the litter. The presence of this species 
has been recorded only from India (Yasant Rao & de Hoog, 1986, 
holotype; Dorai & Vittal, 1988). This is the first record in Africa and 
also the first record outside India. Our specimen is herewith described. 
The morphological characteri st ics were obtained from nature. Every 
attempt at cultivation on common media proved unsuccessful. 

Haplographiurn heliocephalurnwas established by Yasant Rao & de 
Hoog on the base of a specimen found on rotten leaves at Jog Falls, 
Karnataka, India. The authors described this species as having thin walled 
conidiophore apices, bearing two orders of branches on which are 
inserted long acropetal chains of narrow conidia forming apparently dry 
conid ial heads. 

Dorai & Vittal ( 1988) described a new record of H heliocephalum 
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on leaf liner of Eucalyptus g/obulus collected in the Botanical Garden, 
Ootacarnund, Tamil Nadu, India. Their specimen differs from the type in 
the presence of "sterile, dark brown, thick-walled, 6-7 septate, smooth" 
setae associated with the conidiophores, a new feature not found in the 
type and never reported in any known species of the genus. 

Our specimen corresponds with the original description in all the 
main features but, according to the Dora i & Vittal collection, we noted 
the occasional presence of long setae, not always associated with the 
conidiophores. We also noted that sometimes the apical cell of the 
conidiophore is slightly crenate, a feature which is scarcely perceptible 
only by the Kamowsky's interferential contrast microscopy. Moreover, 
Vasant Rao & de Hoog (1986) described for the type "conidiophores 
often regenerating once near the apex, leaving an irregular, 
inconspicuous annellation"; we have never seen in our specimen such 
annellations of the conidiophores but, considering this presence as result 
of a regeneration process, this may be considered as an occas ional 
phenomenon. Finally, S.E.M. observation shows the presence, in our 
specimen, of a conidial wall continuity that indicates the presence of true 
chains with conidia produced in ac ropetal succession (Fig. ld); each 
conidium, after the secession, presents a flat scar at each end, with the 
only exception of the terminal one which is rounded at the apex (Fig. I b). 

For what regards the conidial heads, reported as "apparently dry" 
by the authors, we noted, in our specimen, the presence of sl imy 
coverings, evident in moist chamber, which wind round the conidial 
chains, sometimes confluent. The slimy coverings produce characteristic 
ellipsoida l structures with a little apica l emergence constituted by the 
terminal conidia of the more central chains (Fig. Ia). The presence of 
these slimy coverings is probably due to water absorbtion by the conidial 
walls. The humidity changes could play an important role in the conidial 
secession, because of hygroscopic mouvements that could ease the 
conidial detachment (Fig. I c). 

The presence of slimy conidial heads was already observed in the 
genus Haplographium but only in specimens with con idia forming slimy 
masses and not chains. 

On the base of our observations, carried out on the natural media, 
we think that the humidity rate may surely innuence the morphology of 
the conidial heads. Dal Vesco (1 960), studying H. catenatum (cited as H. 
bicolor Grove), observed the presence of conidia in chains or not in 
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Fig. I - Haplographium heliocephalum: a. conidiophore and con idial 
head; b. tenninal detached conidium; c. conidial chains in slimy 
coveri ng and some detached conidia; d. con idial chains free of a 
slimy covering. 
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chains depending on the medium and on its humidity rate. Sm ith (1 962), 
on the base of the contemporaneous presence, in some cultures of 
Memnoniel/a Hohnel, of conidia in slimy masses and in chains (observed 
by Zuck in 1946), considered Memnoniel/a Hohnel as synonymous of 
Stachybotrys Corda. In our opinion, and accord ing to Smith (1 962), it is 
surely more important the method of conidial production ins tead of the 
morphology of the conidial heads. For these reasons we think that neither 
the production of conidia in masses or in chains, nor of dry or slimy 
structures, have to be considered as limitative features at generic level. 

The description of the African record is the following: 

Haplographium heliocephalum Vasant Rao & de Hoog, 1986, Studies in 
Mycology 28 : 56-58 (Fig. 2) 

Colonies amphi genous, effu se, uncircumscribed, with wide and 
snow-white conidia l heads on scattered, blackish stalks . Mycelium 
immersed. Setae slender, up to I 2 septate, dark brown, thick walled, 
smooth, up to 450 MID long, 4-4.5 MID wide at the base, gradua lly 
tapering to 2-2. 5 Mm at the apex. Conidiophores macronematous, 
mononematous, erect, s tra ight or slightly nexuous, solitary, smooth , 
septate (with few distant septa), rather thick walled and brown near the 
enlarged base, thinner walled and paler at the subhyaline apex, I 10-170 
x 4.2-4. 7 Mm. Conidiogenous ce lls polyblastic, terminal on the stipe, 
consisting of one regular series of several (3 at least) primary metulae, 
the distal ends bearing conidia or secondary metulae. Primary metulae 
thin walled, smooth, hyaline, 6.5-8.5 x 2-4.5 Mm: secondary metulae 
narrower, hyaline, bearing conidia or, more frequently, becoming ramo
conidia. Conidia catenate, in branched acropetal chains, simple, smooth, 
thin-walled, hyaline, cyli nd rical to ellipsoidal, with a nat scar at each 
end, 4.0-5.5 x 1-2 ~ m; ramo-conidia frequent, at the beginning or along 
the chain. 

Specimen examined: R.O.H.B. 303 on Coula edulis Baill . in li tter, Tai, 
Ivory Coast, A. Rambelli , 30 Nov. 1989. 
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Fig. 2 - Hap/ographium heliocephalum: a. conidiophore and conidial 
chains; b. habit sketchs. 
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The vegetation occurring in the winter rainfall region at the southern tip 
of Africa (fynbos biome), covers the smallest geographic area, yet has the 
most diverse noral kingdom (Goldblatt, 1978; Bond & Goldblatt, 1984; 
Takhtajan, 1986). Although plants occurring in this biome have received 
considerable attention, very little attention has been given to fungi 
associated with these plants (Knox-Davies, Van Wyk & Marasas, 1986). 
During routine collections of fungi causing leaf spots on plants occurring 
in the fynbos, two unfamiliar leaf spot diseases were observed on leaves 
of Prorea repens (L.) L. and Cussonia thyrsiflora Thunb. respectively. A 
closer examination of the symptomatic leaves showed that the leaf spots 
on both hosts were associated with species of Mycosphaerella Johnson. 
As far as we could establish, no species of Mycosphaerella has previously 
been described from leaves of Cussonia Thunb. In contrast, two species 
of Mycosphaerella, M. proteae (H.P Sydow) Von Arx and M. 
jonkershoekensis Van Wyk, Marasas & Knox-Davies occur on Protea 
leaves (Van Wyk, Marasas & Knox-Davies, 1975a, 1975b). The aim of 
this study was to provide an identification for the two Mycosphaerella 
species associated with leaf spot symptoms on CussoniLz and Protea L. 

Mycosphaerella proteae has several acknowledged synonyms, and is 
known from numerous species of Protea (Van Wyk era/., 1975a). This 
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fu ngus (PREM 44925) is characterised by ascospores that are widest in 
the middle of the upper cell as arranged in the ascus, and taper to the 
lower end and measure 20.0-(26.0)-33.0 x 6.0-(7.0)-8.0 !Lm (averages in 
brackets). Ascospores are bi- or triseriate in the ascus, hyaline, 
germinating with germ tubes parallel to the long axis of the ascospore. 
Ascospores are unequally septate, with longer basal cells (Fig. 1). 

Van Wyk et a/. (1975b) described a second species of 
Mycosphaerel/a from Protea leaves, and assigned the name M. 
jonkershoekensis Van Wyk, Marasas & Knox-Davies to this fungus. 
Ascospores of the holotype of M. jonkershoekensis (PREM 44830) are 
widest in the middle of the upper cell as arranged in ascus, frequently 
taper to both ends, and measure 11.0-(18.0)-23.0 x 4.0-(4.5)-6.0 !Lm. 
Ascospores are tri- or mulliseriate in ascus, becoming light brown, 
slightly spirally twisted and elongated with age, and ranging from not 
constricted to prominently constricted at the median septum (Fig. 2). 

The species of Mycosphaerella collected from P. repens leaves in 
this study was associated with similar symptoms to those found on leaves 
infected by M. jonkershoekensis. It could, however, easily be distinguished 
from both M. proteae and M. jonkershoekensis on the basis of its 
ascospores, which were much smaller than those of the other two species. 
Because of its distinct morphology, this fungus is described as a new 
species as follows: 

Mycosphaerella bellula Crous & Wingf. sp. nov. Figs 3-4 
Etym.: bellulus, diminutive of bel/us, meaning pretty or elegant. 

Laesiones amphigenae, circulares, depressae, pallide brunneae, cinctae 
margine brunneo elevato. Ascocarpi amphigeni, nigri, obpyriformi ad 
subglobosi, subepidermales, infra stomata immersi, 90.0-150.0 !LID lati, 
80.0- 130.0 !Lm alti, parietes ex cellulis medio-brunneis constantes, 4-5 
strata texturae angularis; bas is ex 3-4 stratis cellularum hyalinarum 
constans. Asci bitunicati, aparaphysati, subsessiles, octospori, cylindrici 
usque ad obpyriformes, 30.0-(45.7)-58.0 x 7.0-(8.0)-10.0 fLm. Ascosporae 
2-3 scriatae, vel irregularitcr dispositae, ob1iquae, imbricatae, rectae 
ellipsoideae, in extremitatibus obtusae, hyalinae, Jaeves, medi-septatae, 
guttulatae, ad septum constrictae, Iatissimae in parte media cellulae 
superioris, 7.0-(8.8)- 11.0 x 2.0-(2.5)-3.0 fLID. 
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Holotypus: Protea repens (L.) L. , Stellenbosch Mountain, Stell., 
RSA, 30 Aug. 1991 , P.W. Crous, PREM 51028. 

Lesions amphigenous, circular, sunken, light brown with a raised, dark 
brown margin. Ascocarps amphigenous, black, obpyriform to subglobose, 
subepidermal and immersed below stomata, 90.0-150.0 I-'m wide, 80.0-
130.0 I-'m high; walls consisting of medium brown cells, 4-5 layers of 
textura angularis, base consisting of 3-4 layers of hyaline cells; developing 
in a substomatal chamber, becoming erumpent through stomatal pore. 
Asci bitunicate, aparaphysate, subsessile, 8-spored, cylindrical to 
obpyriform, 30.0-(45.7)-58.0 x 7.0-(8.0)-10.0 !J.m, up to 20 per ascocarp. 
Ascospores bi- to triseria te or irregularly arranged, oblique, overlapping, 
straight, e llipsoidal, obtuse at each end, hyaline, smooth, median septate, 
guttulatc, constricted at septum, widest in middle of upper cell as 
arranged in ascus, 7.0-(8.8)-1 1.0 x 2.0-(2.5)-3.0 I-'m· 

Specimen examined: Protea repens, Stellenbosch Mountain, Stell., 
RSA, 30 Aug. 1991, P.W. Crous, PREM 51028, holotype. 

The second species of Mycosphaerella collected in this study occurred on 
leaves of Cussonia thyrsiflora. Two other leaf spot fungi are commonly 
encountered on Cussonia species in South Africa. Colletotrichum 
gloeosporioides (Penz.) Penz. & Sacc., which is the cause of anthracnose 
lesions on several hosts (Baxter, Van der Westhuizen & Eicker, 1983), 
was commonly isolated from light-brown, concentric lesions on the 
margins of Cussonia leaves in this study. Another fungus, Phyllosticta 
cussoniae Cejp, has also been described from lesions occurring on leaves 
ofCussonia umbellifera Sond. in the Transvaal Province (Cejp, 1971). 

Spermagonia were first observed on leaf spots of Cussonia 
thyrsi[lora in 1989. The subsequent development of pseudothecia among 
spermagonia was mostly associated with the appearance of prominent 
leaf spots. To the best of our knowledge no Mycosphaerella sp. has yet 
been recorded from this host (Corlett , 1991}, and this collection is 
therefore described as new: 
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Mycosphaerella cussoniae Crous & Wingf. sp. nov. Figs 5-6 

Laesiones arnphigenae, circulares ad irregulares, depressae, pallide 
brunnae, cinctac margine tenui eminen ti pallide brunneo eleva to, 0.5-3.0 
em diam. Ascocarpi hypophylli, nigri , subglobosi, subepidermales, 
erumpentes, papillati, 90.0-120.0 !Lm lati , 80.0-100.0 !Lm alti , apicale 
papi llatum ostiolum usque ad 30 !Lm diam., parietes ex cellulis medio
brunneis constantes, 5-6 strata texturae angularis, basis ex 3-4 stratis 
hyalinarum cellularum constans. Asci bitunicati, aparaphysat i, 
subsessiles, octospori, fusiformes, numerosi, 40.0-(55.0)-65.0 x 10.0-
(15.0)-17.0 fLm. Ascosporae hyalinae, tri- vel mult iseriatae, obliquae, 
imbricatae, recte ellipsoideae, obtusae in extremitatibus, hyalinae, laeves, 
mediano septatae, guttulatae non ad septum constrictae, lat issimae in 
media parte ascosporae, attenuatae in extremitatibus, 26.0-(35.0)-40.0 x 
(4.0) -6.0 fLm . Spermagonia structura pseudotheciorum similia; 70.0-
110.0 x 70.0-90.0 !Lm diam. Parietes pseudoparenchymatici 3-4 stratis. 
Spcrmatia hyalina, bacill iformia, asepta ta, 3.0-5.0 x 1.0 fLm. 

Holotypus: Cussonia thyrsi[lora Thunb., Betty's Bay, RSA, Sept. 
1989, P.S. Knox-Davies, PREM 51027. 

Lesions amphigenous, ci rcular to irregular, sunken, light brown 
wi th a raised, thin, light brown margin, 0.5-3.0 em diam. Ascocarps 
hypophyllous, black, subglobose, subepidermal, erumpent, papillate, 
90.0-120.0 !Lm wide, 80.0-100.0 !Lm high; apical papillate ostiole up to 
30.0 !Lm diam.; walls consisting of medium brown cells, 5-6 layers of 
textura angularis, base consisting of 3-4 layers of hyaline cells. Asci 
bitunicate, aparaphysate, subsessile, 8-spored, fusoid, numerous, 40.0-
(55.0)-65.0 x 10.0-(15.0)-17.0 fLm. Ascospores hyaline, tri-or multiseriate, 
oblique, overlapping, straight, ellipsoidal, obtuse at each end, hyal ine, 
smooth, medianly septate, 

Figs 1-4. Pseudothecium, asci and ascospores of Mycosphaerella 
spp. occurring on Protea spp. (bar = 10 !Lm) . Fig. 1. Ascus and 
ascospores of M. proteae (PREM 44925). Fig. 2. Ascus and ascospores of 
M. jonkerslzoekensis (PREM 44830, holotype). Fig. 3. Vertical section 
through pseudothecium of M. bellula. Fig. 4. Asci and ascospores of M . 
bellula (PREM 51028, holotype). 



23 



24 

Figs 5-6. Pseudothecium, ascospores, asci and spermalia of 
Mycosphaerella cussoniae (PREM 51027, holotype) (bar = 10 I-'m). Fig. 
5. Vertical section through pseudothecium. Fig. 6. Ascospores, asci and 
spermatia. 
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guttulate, not constricted at septum, widest in middle of spore, tapering 
to both ends, 26.0-(35.0)-40.0 x ( 4.0)-6.0 J.Lm. Spermagonia similar to 
pseudothecia in structure, light brown, 70.0- 110.0 x 70.0-90.0 J.Lm diam., 
pseudoparenchymatous wall 3-4 layered, spermatia hyaline, rod shaped, 
aseptate, 3.0-5.0 x 1.0 I'm. 

Specimens examined: Cussonia thyrsiflora, Betty's Bay, RSA, Sept. 
1989, P.S. Knox-Davies, PREM 51027, holo type; C. thyrsiflora , Betty's 
Bay, RSA, Sept. 1991, P.S. Knox-Davies, PREM 51030. 

Cussonia spp. are common ornamental plants and Protea spp. are 
used fo r ornamental purposes as well as for cut flowers. Other than 
being of mycological interest, the description of M. bellula and M. 
cussoniae could also ultimately be of plant pathological significance. It is 
likely that many other interesting and important fungi occur on fynbos 
plants. Efforts are, therefore, underway to ensure that these fungi receive 
the attention that they deserve. 
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SUMMARY 

Two ne'W species , viz. ~ pseudorhacodes and 
1 - chrysochroa are described from deciduous !ores t of 
Japa n . 

The genus ~ has included a large number of 
species. Various taxa were reported by lmai <1938 >, lmai 
<1941>, Y.Kobayasi <1952) and Hongo <1959 ) from Japan. 

Two new species of ~ are described and 
illustrated in this report . 

All specime ns cited in this paper are deposited in 
herbaria of the Tottori Mycological Institute <TMI), the 
Natura l History Museum and Institute, Chiba <CBM-FB>, the 
author • s pri vale herbar i urn <TAKK > , Otsu, and Hongo 
Herbarium (HONGO>, Otsu, Japan . 

The co I or terms used are those f r om Korner up 
Wanscher <1978) or refer to Munsell notation . 

For microscopic observation, dried specimens were 
hydrated In SX KOH solution or lOX NH40H s o lution . Value 
of spores excluded apiculus . Value of basidia excluded 
sterigma. Value of metul o ids excluded c rystals. 

Index o 1 s I end e r n e s s is de 1 i ned as 

1' I S= 
dxD 
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where, 
1: length of stipe, 
d: diame t er of stipe , 
0: d iame t er of pileus. 

This i ndex is quoted from Kuyper <1986>. 

~ pseudorhacodes 
Courtecu isse sp . nov. 

Takahito Kobayashi 8 

Fig. 1. 

Regis 

Pi leo - 32 mm Jato, subu mbonato, brun neo, squarrose. 
Lamellis adnatis, cas taneis. Stipite 22-3 8 <-4 9> x 2.6-4.8 
mm , aequali , so l ido, cremeo-brun neo, fibrilloso, fibrillis 
brun neo l is cingulato. Carne a lba . 

Sporis 6.9-8.6 ( - 9.5) x 4 .1- 5. 1 ~. Q=l.5-1.8, 
a mygdali f or mibus, brunneis. Basidia 13- 22 x 6-1 0 ~ . 

tetra-sporica, pallid o luteis. Pleurocysti dii s 52- 72 x 
12-17 ~. metuloideis, lu t eis. Che ilo cysti dii s ca t e nulatis, 
b ru nn eis. Ho 1o typu s <TMI 16012 <= TAKK 911 -1 )). 

Pileus 21-32 x -1 1 mm , when y oung co nvex, th en 
subumbonate, fi nally plano-concave wi lh ref lexed margin , 
b ro wn (706) t o dark b rown (7F7), recurvately squarrulose. 
Lame ll ae s ubve nt ricose , ad na te, c l ose , 0. 9-1 . 1 mm bro ad at 
middl e, reddish brown, brownish ora nge ( 6C4 ) t o bro wn 
(6E7), e dge fl occulose, p a le brown . Stipe 22-3 8 (- 49 ) :x 
2.6-4.8 mm, equal or s l ightly broade ned toward base, 
solid , creamy b row n to grayish ora nge (5B3,5B4 ,5B5 ) , at 
apex s l ightly rough, no t pruinose, surface longitudinally 
fib rillose, with br o wni s h i nco mpl e t e girdles (7E7,7F7). 
Co nt ext white, 0.4 -1.4 mm thi c k, at umb o up to -2. 7 mm . 
Odor indistinct . 15=0 . 67-1. 63, o n ave rage 1.08 . Spore 
print b ro wn. 

Spores 6.9-8.6 <-9 .5) x 4 .1-5 . 1 ~. Q=l.5-1.8, smooth, 
amygdaliform with papillate t o acute apex, brown is h orange 
in KOH (5%). Basidia 13- 22 x 6-1 0 ~. 4-spored, a lways pale 
yellow i n KOH . P l eurocysti d i a 52- 72 x 12-17 ~. 

sublageniform, so me t i me s s l e nder l y fusifor m t o s lenderly 
utriform , a f e w with yel l owish b ro wn plasmatic pigment, 
wall up t o 3.2 1.1 thi c k , yellow in KOH . Chei lo c ys tidla 
catenat e, up to 21-6 4 ll• thi n-walled, yellowish in KOH, 
almost filled wi th b row n plas mat ic pigment. Marginal 
meluloids also present, 36- 80 x 1 2-20 ll • wall up to 
3.2(-3.8> ~ thick, si mil ar to pleurocys t i dia. Hyme nophoral 
tr ama regular to su b regu l ar, made of hyphae 4.2-8.0 1J i n 
diam. Cau l ocyst ld ia o n apex o f stipe catenate, up to 3 1-82 
ll• thin-walled, yel l o wi s h in KOH, al mos t fi li ed wi lh brown 
plasmatic pigment, the ter mina l cells 21 - 45 x 15-21 IJ, 
broadly e l lipso i d t o ventricose-rostrate; metuloids rarely 
present, 42 - 74 x 9- 20 ll • wal l up to 2.2<-3.2> 1.1 th ick, i n 
KOH yellowis h wa ll , sometimes with brown pl asma t ic pigment 
a t apex, sub l age ni for m, th e wall yellowish in KOH, up to 
2.2-<3.2> ~ · Caulocystidia on middl e of s tip e scanty, 
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Fig. 1 . ~ peeudorhacodea T . Kobayash i 8 
R. Courtecuisse A, pteurocyslidia; B, basid ia ; 
C, bastdiospores; D, chellocystidla ; 
I!, cyslidla at apex of slipe; 
F , trlchodermal elements on sur f ace of pi l eus: 
G, carpophores; Scale bars: A-B,D-F=20 ~· C=l O ~.G= l em . 
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thin-walled, mixed with metuloids similar to those on 
apex. Caulocystidia on the base of slipe none, replaced by 
cyli nd rical hyphae (4.4 - 8.0 ~ diam> from lower quarter 
down to the base, brown. Cuticle a trichoderm of 
cylindrical hyphae ,7-12 ( - 15) ~ diam, almost filled with 
brown plasmatic pigment. Clamp connections present. 

COLLECTIONS EXAM I NED. - Nakano j yo-mach I , Aga t uma-gun, 
Gunma-pref., deciduous forest, Sept.l5,1989, coli. 
T.Kobayashi <TMJ 16012 <=TAKK 911 - 1)): holotype, <CBN-FB 
4381 <=TAKK 911-2)): isotype . 

This ~belongs to subge nus ~super-sectio n 
Cortinatae. 
~ pseudorhacodes resembles 1-~ J .Favre, 

but has caulocystldia, smaller spores and broadly 
el l ipsoid to ovoid terminal e l ement of cheilocystidia. 
l.destruens Horak differs i n a different color of context 
of stipe, a nd lacking brownish girdles of stipe and having 
very thi ck -wall ed cysti dia. 

~ chrysoc hr oa 
Courtecuisse sp . nov. 

Takah ito Kobayashi 8 Reg! s 

Fig. 2. 
SELECTED ICON. Imazeki 8 Hongo, Colored Illus t rations of 
Nushrooms of Japa n Vol. 1 : pl. 54 / 389, 1987 (as 
l.pa!udl nell a). 

Pi leo -17(-28> x 3-13 mm Jato, umbonato, 
luteo-brunneo, fibrilloso, rimoso, lubrlco. Lamellis 
adnexis, griseo-violaceis, d ein grlseo-brunneolis. Stipite 
21-26(-40> x 1.8-3.9 mm, marginalo-bulboso, solido, 
flavido, farinaceo. Carne alba. 

Sports (7.0 - >8.8 - 10.4(-11.9) x <6.5->7.2-9.4 ~ . 
Q=l.0-1.3, nodulosis, brunneis. Basidia <21->24-36 x 8-12 
p., tetra-sporica. Pleurocystidlls (40-)45-66( -7 1) x 14-23 
p. , metuloideis. Cheilocyslidlis 31-51 x 13-20 p., 
metuloideis. Holotypus <TMI 16015 <=TAKK 1303-1>>. 

Pileus -17(-28) x 3-13 mm, when young paraboloid with 
involute margin, then umbonate with straight margin, 
reddish yellow (7.5YR 6 / 6) to strong brown <7 . 5YR 5/6> 
when young, then brown (7.5YR 4 / 4), greyish orange <584), 
dark reddish brown (2 . 5YR 2.5/4) o n the umbo, fibrillose, 
squarrose , sometimes with polygonal scales, rimose, 
lubricous when wet , silky when dry, white velipellis 
absent. Lamellae subventricose, adnexed, spottedly colored 
on sides, close, ( 0 . 3->0.6-0.9 mm broad at middle, wh en 
young reddish grey <882 > to grey ( 881 >, then light 
brownish grey OOYR 6 / 2) to greyish brown OOYR 5 / 2>, edge 
flocculose, white. Stipe 21-26(-40) x 1.8-3.9 mm, -4.7 mm 
broad at base, ema r ginately bulbous, rarely indistinctly 



Fig . 2. ~ chryaochroa T . Kobayash 1 8 R.Cour tecu I sse 
A, pleurocyslldia; 8, basidia; C, basldlospores; 

0 , chellocys t ldla ; E, cystl.dla a t apex of slipe ; 
F, cyslldia at base of stipe; G, carpophores; 
Scale bars: A- B,D-F=20 1-' • C=lO ~ · C=l em. 
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emarginate, solid, pale yello ~W C4A3> to yello.,..ish white 
( 4A2>, rarely with reddish tint, surface farinaceous, 
silky, slightly striped . Context yellowish white ( 4A2 > to 
white C4Al ) , in pileus 0 . 2-0.7 mm thick, at umbo up to 
-2.2 mm. Odor indistinct or none. 15=1.02-4.71, on average 
2.32. Spore print strong brown <?.SYR 4/ 6). 

Ch emica l reactions on p i leus and lamellae: KOH (5Y.) 
negative , FeC13 <20X> olive black. On sti pe: FeC13 <20Y.> 
tawny o I i ve . 

Spores <7. 0-)8. 8-10.4<-11.9 > x (6.5 - )7.2 - 9.4 ~. 

Q=l.0-1.3, gibbose in all views, 6-7 nodules visible o n 
polar view . Basidia (2 1->24-36 x 8-12 IJ., short, clavate, 
4-spored. Pleurocys t idia <40->45-66(-7 1 > x 14-23 ~ . 

broadly ventricose to narrowly utriform with a short 
pedicel , the wall 2.6-3.4 ~ th ick, slightly yel l owish i n 
KOH (5X). Cheilocystidia 31-51 x 13-20 ~. ventricose to 
broadly ventricose, so metimes with pe d ice llate bas e , the 
wall 2.8-3.2 ~ thi c k , slightly yellowish In KOH; thin
walled chei locystldia mixed with metul oids , ellipsoid to 
ovoid, f r equentl y catenate ,total length <10-)13-20 ~· 

Hyme n op h or a I tram a regu I ar, made of hyphae 
<3 . 0->4.2 -6. 0(-8.0) ~ in diam. Caulocyslldla on apex of 
stipe <36-)41-67<-75 > ~· broadly ventricose to nar ro wly 
utriform, sometimes with pedi cellate base, the wall 3-4 .2 
~ thick, sl i ghtly yellowish in KOH; thin-wal led 
cau l ocysti dia clustered with metuloids, ellipsoid to 
narrowly clavate ,18-27( - 29) ~ . sometimes catena te; 
clusters rather abundant. Caulocysti dia o n middle of slipe 
similar in morphology to the apical ones; c l usters rather 
sca nt y. Caul ocystidla o n base o f th e stipe identical; 
clusters rather abundant. Super f icia l hyphae with 
cystldloid terminal cells also present o n the stipe, 
abu ndant . Pllelpellls of the cutis type, duplex, with the 
suprapel lis up to 31 ~deep, subregular to regular, with 
agglutinated hyphae 2.2-3.4<-3.8) ~ in diam, the wall 
slightly yellowis h In KOH and subpellis up t o 42 11 deep, 
made of regular to subregular hyphae (3 . 0 - )4.2 -7.0 ( -9 . 0) ~ 

i n diam, th e wall brownish In KOH. Clamp connections 
present. 

COLLECTIONS EXAM I NED. Senjo , Shiga-pref., Under 
~ Ji.ULlL\.A , Jul,l7,1964, <HONGO 8921; Under 
~. ~ and f..i..a.li.J;, etc., [Jun,24.1991, (TA KK 
11501; Jun,26,1991, <TM1 16013 (=TAKK 1152JJ; 
Jul,21,1991, (TMI 16015 <=TAKK 1303-1 ) : holotype, (CBM-FB 
4382 <=TAKK 1303-2JJ: iso type ; Jul,22.1991, <TMI 16016 
<=TAKK 13081 ; Aug,1,1991, <TAKK 1331); Oct,10 . 1991, 
<TA KK 1533) J; 

Hlratu, Shiga-pref., Under ~. [J u n,2 6,199 1, 
coli. Hi sayasu Kobayashi <TMJ 16014 <=TAKK 1154>>: 
Sept.9.1991, <CBM-FB 4279 (=TAKK 1462-1ll; Oct,8,1991, 
coli. H.Kobayashl <CBM - FB 4383 <=TAKK 1527 )); Oct,14 ,1991, 
(CBM-FB 4384 <=TAKK 1564-1)); Oct , 22,1991, colt. 
T . Kobayashi 8 Naoko Nakao, <CBM-FB 4385 <=TAKK 1596 >> 1; 

Omi-ji ngu, Otsu-clty , Shiga pref., [Gregarious on the 
ground in plantation, Oct,4,1957, <HONGO 1677); Sc attered 
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on humus in plantation, Jul,8,1958 <HONGO 1807>; 
Grega ri ous on the ground in plantat i on, Jul,22,1958, 
! HONGO 1829 > >; 

Na ngo-lmodan i , Otsu-ci ty, Shiga p r e f., In oak forest 
(~ Alli.Jl.l.A, ,Q.acytlsslna, et c .) , (Jul,l5,1971 <HONGO 
4457 >; Jul,4,1973 (HONGO 4845 >; Jun,23,1976 <HONGO 5457)]. 

Natasho-mura, Fukul-pref. , In deciduous forest, 
Jul,26,1965 CHONGO 3114 ) . 

This ~ belongs 
Margl na tae. 

to subge nu s ~ super-sec t io n 

~ chrysocbroa is close to ~ Ill.1.x.li..l.. 
<Britzelmay r> Saccardo, of wh i ch is differs by shorter 
me tulolds, paler wall of metuloids and abundant 
paracyslidia. 
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ABSTRACT 

~ biscutellae, 3p . nov. - a ne\/ species of ee
nus Rar.1ulc.ria Unr;cr parnsiting on leaves of Biscutella 1~

evie.:".t<::. L . in Rm.1o.nia, is decribed and illustrated . 

During ta;~onol':'lic investigations of some undetercined 
Hypl:omycetous cpccimens deposited in the Nycoloeical Her
barium of the Ins·ti tute of Biological Sciences , Bucharest, 

Ruuani a ( DU CJ.i) , a ne\·J species o:f genus Ramularia Unger \·las 

established. I n t he pl.~esent cor.ununication the new fungus 

is des cribed 2nd illus trated . 

RAl·:ULAiUA DISCUTELLAE 'lAJrEV & IIEG<IEAII , SP . NOV. ( Fig . 1) . 

Haculae parv2.e ( 2- 6 mt'l in diam . ) , amphigenae , orbicu

l ares , brunneac . Caespi tuli amphigeni , pruinarn albam pun

ctatar:'l vix conspicuarn formantes . Conidiophora 12 . 5- 80 X 

2 . 5- 4 }.lJn , fasciculata , 1- 2- cellularia , simplicia , recta 

vel c;eniculata, apice dcnticulata , hyalina. Conidia 12 . 5-

35 X 3 - 4 \l111 , cylindrica vel f'Usiformia , 1- 4 cellularia, 
recta vel leni ter curvata , hyalina , catenulata . 

In foliis vi vis Biscutellae laevieatae L., Reeio Har
eh1 ta , Cheile Bicazului , f·!untcle Surduc, Romania , 23 Oct . 

1ge6 , lee . G. Hegrean, BUCN 102 38 7 holotypus . 
In specie bus Biscutellae Rarnularia primum describi tur . 
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Leaf' C!)otn sr.~etll ( 2 - G r-:M in <ii~n . ) , c:.lr.tost circular , 

bro·:m. . Caes:pi tuli W;?hic:cnous , no ·i; dense , \·thi t ish . Coni 
dioy.>ho:t~cs 12 . 5 X LO X 2 . 5- 4 p::1 , o.t;:?;recate in fa scicles , 

unbra..~ched , 1- 2- cclled , hyaline , s tr~.ic;:ht or c;:enicul~.te , 

with conidi al scc..rs i n t he apical yart . Conidia 12 . 5- 35 X 
3- 4 pn , cylindrical or fusiform , 1- 4 - celled , stre i e;ht or 
slightly curved , hy~line , sinele o~ catenulate . 

Specimen e:<arnined : on li vin~ l eaves of Bi3cutel1 a lae
vi t;<:..ta L. , Distr . !iarghita , Cileile Eica::;ului , i<:untele Sur
due , 23 Oct . 1986 , G. llegrean , BU Cic 102 387 holoty;>e . 

This is the first observation of Rar::ule.ria on species 
of ~enus B:i.scutella . 

Pig . 1 . Conidiophore s and conid ia of Rer.1ulari a 

biscutellae . Scale bar=20 ~m . 
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HYPHODER~IA ETRURIAE SP. NOV. (CORTICI ACEAE , BASIDIOMYCETES) 

FROM THE NATURAL RESERVE OF BURANO, ITALY 

Summary 

ANNAROSA BERNICCHIA 

Isti tuto di Patologia Vegetale , 
Universi ta di Bol ogna , Via F. Re 8 

40126 Bologna, Italia 

A new corticioid species is described from Riserva 
di Burano , Southern Tuscany , Italy , Hyphoderma etruriae 
sp.nov. The species resembles H.orphanellum but differs in 
having, grandinioid hymenium, clampless hyphae, absence of 
the large capitate cystidia and presence of smaller 
capitate hypha! endings as well as slightly different 
spores. 

Introduction 
While investigating the mycological flor a of the 

Natural Reserve of Burano (Grosse to) , Ital y, t he author 
made some col lections of an underscribed species of 
Hyphoderma. Because of the particular environmental 
conditions 1 the hot and dry climate 1 the productions of 
carpophores is restricted from the late autumn to the fi r st 
winter . Up to now about 70 wood- i nhab iti ng aphyllo
phoraceous fungi have been found 1 mainly collected in the 
Juniperus phoenicea L. and J. oxycedr us L. ssp. macrocarpa 
(S. et S . ) Ball scrubs . Among them t here are some new . 
species recently published: An trodia macrospora Bern . & De 
Dam ., Vararia maremmana Bern. , Bernicchia (1992) , and some 
other species not yet determi ned or published. 
The flo r a of wood- inhabiting fungi of Reserve of Burano 
Will be t reated in a later paper. 
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Hyphoderma e truriae Bernicchia sp . nov. Fig. 1 
Carposomata annua , resupinate, paula, subtilia, bys

soidea postea continua, pall ide creme a , margine 
indistincto . Hymenium laeve saepius minute grandinioideum 
parvis granis diffusis , apice pilosis. Systema hypharum 
monomi tic urn: hyphae generativae hyalinae, efibulatae , 
tenuitunicatae , ramosae 1-4 urn latae, intertextae, 
aliquando cum crystallis . Cystidia hyalina, saepe 
frequentia , tenuitunicata , capitata , singula aut propinqua , 
procurrentia , 40-60 urn longa , 1 , 5-~ urn lata ad apicem, 5 urn 
lata ad basim, caput 2- 5- 5 , 5 urn latum. Hyphae terminalibus 
par tis cum crystal! is adsunt. Basidia 
subcy lindracea- clavata , tenui tunicata , sine fibula basali, 
22- 50 x 7- 8 urn , 4 sterigmatibus . Sterigmata procera, usque 
ad 4- 5 urn longa . Basidiosporae leves, te nu itunicatae, 
cylindraceae- subellipsoides, non-amyloides, oleosa cum 
materia continentes , 8,5- 10,5( - 11) urn longae, 5 , 5- 6 , 5 urn 
latae. 

10 ).lffi -
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Holotypus: Riserva di Burano (Grosseto) in vivi trunci cava 
Juniperi pheniceae L. 29.02.90 , call. A. Bernicchia n. 5665 

{Herb . Uni versi tat is Benoni ens is). 
Etymology : from the collecting Tuscany (lat . Etruria). 

Basidiocarp resupinate, small, adnate, byssoid then 
continuous, thin. Hymenium cream color, grandinioid with 
small sparse granules , sometimes pilose under the lens 
( 50x) by projecting small cystidia; margin thin , 

indeterminate. Hypha! system monomitic : hyphae hyaline, 
narrow, thin-walled, branched and irregurarly interwoven, 

sparsely incrusted, 1- 4 urn diam . 
Cystidia capitate (may be interpreted as capitate hypha! 

endings), widening toward the base, sometimes few or rare, 
single or in groups, thin- walled with homogeneous contents 

40- 60x5 urn in the basal part and 1, 5- 2 urn in the apical 
part; apical rounded head 2,5- 5,5 urn. In the hymenium and 

subhymenium there are numerous encrusted hypha! ends, 

yellowish with KOH , with a short and thin peduncle. 

Basidia subcylindrical - clavate , without a basal c lamp, wi th 

oily content, 4 sterigmata , 22-50 x 7- 8 urn . Sterigmata 
s l ender, 4- 5 urn. 

Basidiospores cylindrical- ellipsoid , smooth , thin- walled , 

with a large oil drop , IKI -, 8,5- 10,5 ( -11) x 5,5- 6,5 urn. 
Basidia and spores appear yellowish with KOH. 

~ : The species grows i n a hollow caused by an old 
wound, on dead wood of a living Juniperus phoenicea. 

Distribution : collected only in the dune area of Riserva 
di Burano , from the late autumn to t he spring, 

Specimens examined: coll. 5665 on J .phoenicea 29 . 02. 90 

(Holotype); coll. 5412 on J . phoenicea 5.XI. 91; coll. 5413 

on J.phoenicea 5.XI . 91; coll . 5666 on J .phoenicea 
20.XI1.91; cell . 5664 on J .Phoenicea 14.04.92 (sterile), 

Remarks: According to N. Hallenber {pers. comm.) H. etruriae 

is similar to H. orphanellum : both have the same hypha! 
texture. Our species differs mainly by the grandinioid 
hymen ium , the clampless hyphae, the absence of the large 
capitate cystidia and by the presence of s~aller capitate 
hypha! endings (cystidia?) as well as slightly different 

:~:~es. The encrusted hypha! tips are somewhat different, 
dia and spores moreover appear yellowish with KOH. 
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Both species are deviating from other species of Hyphoderma 
and seem to constitute a group of their own . 
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DISCOSIA ARXII, SL !!OV . 

Insti tutc of Botany , 1113 Sofia , Dulaaria 

ABSTRACT 

~ arxii , sp . nov . - a ne\·J species of genus 

~ (Section Strobilina) on dead leaves of rraxinus 
~ l . in Ito..ly is described and illu:;;trated . 

Examinations of herbari um specimens received from 
the Huseum of Natural History , ~·lien ( \'/) and from the In

stitute of Biological Sciences , Bucharest ( BUCN) revea

led an undescri bed species of genus Discosia . The fUngus 
bel onging to Section StrolJilina Vanev {Vanev , 1951) iv 

descri bed , illu stl.~ated and cor.~pared \lith the other s o.pro 
phytic species of this section . 

DISCOSIA ARXII V/uf::lV , SF . iiOV . (Fi8 • 1) . 

Conidiomata pycnidialia 75 - 225 p.m in dian'! . , arnphy
gena , solitaria , spa.rsa vel gregaria , rotundata , globoso 

complanata vel discoidea , ostiolata , nigra ; ostiolis 12-
40 p.m in diam . , central ia vel excentricis , rotunda tis vel 

plus minusvc angularis , leniter e levatis , cellulis p~rvis 
intensius colora tis cincto . Cellulae conidiogenae 6-1 5 X 

1 . 5- 3 \liD 1 cyl indricae , rectae v el leniter curvatae , hya
linae . Conidi a 11. 3 - 15 (ii=1 3 . 04+1 . 16) X 2- 2 . 5 (x=2 . 26+ 

0 . 20 ) 11m , holoblastica , cylindr~cea vel ellipsoidea , ~t 
rinque angus t a t a , apice rotundata , basi truncata , recta 

vel l eni ter curvata , dorsiventralia , biappendiculata , 3-
aeptata , subhyalina , semper longior cellula media vicina 
basis, quam cellula media vicina apices ; appendices fili 
formes , vent rales , hyalinae, proxime duo septa extrema 
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form;:.ntur . 

In foliis dcjectis Fra."Cini americanae L . i n Hor ta 
bota.'lico, Padova , Italia , l~ov . 1874 , P . Saccardo (sub Dis 

cosia ~.rtocreas ( Tode) Fr . ), i·/ , holotypus , BUC'r·i , isotypus . 

Fig . 1 . Conidia of Dis cosia arxii . 

Scale bar = 10 ~~ . 

Coni diomata pycnidial 75- 225 )..l.m in diam . , ost i ol ate , 
amphigcnous , sep.::u-a:~e , gregarious or scatter ed , more or 
less circular , subcuticular , black , with thick stromatic 
fertile base and thin , brittle , steri le upper wall . Os tio 

les 1 2 -~\0 \ lr.l in diam ., central or eccentric , circular or 
irregula.I" , s l ightly prominent , surrounded by darker cells . 

Coni<iiogenous cells C- 15 X 1 . 5- 3 p.m , cylindrical , strai ght 

or slir;htl y curved , hyaline . Conidia 11 , 3- 15 ( x=13 , C4,! 

1.16j X 2- 2 . 5 ( x= 2 . 26,!0 . 20J ~m , ( leng th :widt h=5 . 76) , cy

lindrical or ellipsoidal , tapered to the both ends , wi t h 

a truncate base o.nd e.n obtuse apex , straight or slightly 

dorsivcntrally curved , 3- euseptate , subhyaline , the t\-10 

middle cells unequal in leng:th : the middl e cell adjacen t 
to the base clways longer than the other middle cell , ad

ja.cent to the apex ; conidial aypendages hair-lil~e , suba

:pical ;:md suprabasal , sinele , unbranched , arising just to 
the tv1o ~nd septa of the ventral side of the conidium . 
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D. arxii clearly differs f rom a ll other sapro. hytic 

species belone inr; to Section Strobi lina in t he size of 

coni di a . Species i n t his section may be differentiated by 

the !ollo\·ling l<ey : 

Key to t he saprophytic species of Secti on Strobilina 

1 . Conidia 2- 2 . 5 ( X= 2 . 26) p.m wi de ••• • • • • • • D. arxii Vanev 
1*". Coni d i a more than 2 . 5 \lfr. \'tide •• • •• :-::-:-:-:-:-: ••• 2 . 

2 . Coni dia 2 . 5- 3 li=2 . 81/ \Ull •·;ide • • •••. D. strobili na Lib . 
2* . Coni din more ti1an 3 \U':'I u i <i e •• • • •••• ••• •• • • • • 3 . 

; . Conidia 10- 13 . 8 ( X .. 12 . 1:-5) ttm lone • • • D. clliutica Pres . 
:;.;c·, Conidia r:1ore t han 14 \lm long • • ••••• •••• •• • • • 4 . 

4. Conidi a 15-1 8.8 ( x =16 .61) \lnl long ••• D. ocello.ta Ber l< . 
& C.,r~ . 

4* . Conidi Cl more than 21 l.lr.l l ong •• • • •• • • • • • • • • • • 5 . 

5 . Conidi C~. 3- 3 . 8 (i= 3 · 5~J }U.l wide • • •. • • D. nl curochaeta 
Durieu & r:ont . 

::; -t:· . Conidia 3 . 0-~ . • 3 (X=~ . • 0 1J '\lm u ide ••••• D. smil a -
cin~. De liot . ----
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REDISPOSIT ION OF SOME TAXA DESCRIBED BY J. B. ELLIS 

MARGARET E . BARR 

9475 Inve rnes s Avenue , Sidney , Brlclsh Columbia, Canada 
VBL 5GB 

SUMMARY 

A number of pyrenomyc&tous taxa described or 
cransferred by Ellis an d coworkers are di spe r sed to 
modern genera. Several sy nonymous names are not.ed 
unde r o t h e r species. A new gl:!nus Jobelllsla is 
de sc r i bed to accommodate Letendra ea luteola and 
Herpotrlchla nlca rag uensls. One species 
Aca n t host: lgma flllspo ru m is proposed. The new n ame 
Laslosphaerla elllsll replaces the l ater homonym 
Sphaerla longlspora a nd Phlll1pslells elllsll 
replaces the later homonym PtJtel l arla cysnea. 
Additional new combinations are proposed for 31 
species. 

A listing of the pyrenomycetes describe d or trans· 
ferr ed to other genera by J. B. Ell is and his coworkers is 
being pr epare d b y Bar r, Huhndorf , and Roger son, in 
commemorat ion of t h e 189 2 publication of Nort:h Amerlcsn 
Pyrenomycet:es. A nu mber of species that I ha ve studied 
over the years r equire transfer to modern genera. In 
additio n to some recently published articles (Barr 1989, 
1990a, 1990b, 1990e, 199l a, 199lb, 1992a), a n article in 
pr ess ( Barr 1992b) d eals with species in the 
Lophio s tomat aceae and c ont a in s some of the needed 
c o ~~:~binati on s. Changes in position of several o th er f ungi 
are proposed here. The new names are arranged 
al phabe ti call y i n ordi nal and family sequence according 
Ba r r (1 987b, 1990b ) and unpublished emendations. 

HYHEN OA.SCOH.YCETES 

Sordaria l es 
Las iosphae r iacea e 

Caccophora splnosa ( Harknes s) Barr, comb. nov. Fig . la-c 
Roselllnl• splnoss Ha rkness, Bull . Califo r nia Acad. 
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Sci. 1: 42. 1884. 
Acanthoscigma spinosum (Harkness) Ellis & Everh. N. 

Amer. Pyrenomyc. 156. 1892. 
Ascomata superficial, scattered, globose, 180-280 J..Lm 

diam; apex obtuse, ostiole inconspicuous; peridium brown 
externally, two or chree rows of large pseudoparenchy
matous cells, 10 -12 urn wide, pallid internally, compressed 
rows of cells, 10-12 J..lffi wide; setae over apex, yello...,ish, 
thick walled, ends obtuse, 50-120 urn long, 10 - 14 ,urn wide 
at base; sparse yellowish hyphae from base. Asci 55-68 x 
8-10 u rn, oblong, unitunicate; apex slightly thickened, 
nonamyloid. Ascospores 11-12 x 5.5-6.5 um, upper cel l 
dark brown, lower cell h yaline or yellowish, obovoid, 1-
septate submedian, lower cell ca. 1/2 length of upper; 
wall smooth, germ pore variable in position in brown cell; 
globules in brown ce ll; oblique l y uniseriate in the ascus. 

On periderm of Eucalyptus globulus Labill. 
California: San Francisco, Cemetery, Sep 1881 , H. W. 
Harkness 2842, holotype (CAS now UC). 

This small Cercophora has nonappendaged ascospores 
that are most similar to but smaller than those of C. 
solaris (Cooke & Ellis) R. & 0. Hilber (R. Hilber and 0. 
Hilber 1 979) . The thick - walled appendages on t h e ascomata 
are compa r able to those of Lasiosphaeria mun k ii R . & 0. 
Hilber (0. Hilber et al. 1 987). 

Chaetosphaeria atriella (Cooke & Ellis) Barr, comb. nov . 
Fig. ld,e 

Sphae ri a s.r:riella Coo k e & El li s, Crevillea 6: 94. 
18 78. 

Zignoella acriella (Cooke & El li s) Sacc. Michelia 1 : 
346. 1878. 

Psilosphaeria ar:riella (Cooke & Ellis) Cooke, 
Crevillea 1 6: 51. 1 887 . 

Asc omata superficial, greg ariou s, ovoid, 220 - 275 ~-tm 

wide, 330 -38 5 ~m high; apex s hor t p apil la te , ostiole 
periphysate; peridium dark reddish br own, 20-30 p m wid e , 
rows of compressed cells; surface roughened b y protruding 
short hyp h ae (per h aps remnants of conidiophores). Asc i 80· 
120 x 10-12 ~-tm , cyl i ndric, s h ort stipitate, unitunicate; 
apical ring narrow, nonamyloid. Paraphyses remnants 
delicate, 1·2 ~-t m wide. Ascospores 23-32 x 4-5 ~-tm , h ya line 
to yellowish, oblong, ends obtuse, 3-(5-)septate, slightly 
constricted at median, first -formed septum; wall smooth; 
guttulate ; overlapping biseriate in t h e ascus. 

On decorticated wood of Acer, New Jersey: Newf i eld , 
holotype (K) (not seen). Add itional collections: New 
Jersey: Newfield, "on bare dead limb lying partly in the 
water," 17 May 1877, J. B. Ellis 2457 (p ossibl e isotype); 
N.A.F. 783 , Kalmia lacifolia L. New Jersey: Newfield , Oct 
1879, J. B. Ellis (NY). 

Ellis and Everhart (1892) consigned this taxon to 
synonymy under Acanchosr:igma decastylu m (Cooke) Sacc ., a 
species with somewhat collabent , setose ascomata that may 
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,.•ell belong in Lasiosphaeria. Chaecosphaerla a tr!e lla 
seems most closely allied to C. pulviscula (Curr e y) Booth 
p~oot:h 1957), and has somewhat longer ascospores. One 
could expect to find an anamorph in Hen l spora in t his 
eaxon also. 

c h aec:osphaeria barbicincc:s (Ellis & Everh. ) Barr, comb. 
nov. 
Byssosphserla barbicincea Ellis & Everh. J. My c:ol. 4 · 

63. 1888. 
TrlchosphaerJ.a barbiclncca (Ell is & Everh. Sacc. 

Syll. Fung. 9: 603. 1891. 
Herpo c rlchla barblclnc c a (Ellis & Everh . ) Ellis & 

Everh. N. Amer. Pyrenomyc. 158. 1892. 
Nlesslia barbiclncta (Ellis 6: Everh.) Barr in Bigelow 

& Barr, Rhodora 65: 305. 1963. 
On old periderm of Magnolia. Ne"'' Jersey: Newfield, 

25 Oct 1887, J. B. Ellis, holotype; N.A.F. 1958 , isotype 
(NY). 

Sarr in Bigelow and Barr (1963) redescribed this 
species under Nlesslia, from old periderm and wood, as 
well as dead leaves of Vacclnium. It differs from species 
of Niesslla (Hypocreales) in centrum structure. The 
glabrous, noncollabent ascomata are seated in a thin 
subiculum that produces conidioph ores closely arou nd the 
asc oma ta. Fresh material on Vacclnlum macrocarpon Aiton 
(Massachusetts: Ruggles Pond , 13 Oct 1967. M. E. Barr 
5088 , NY) bore a Codinaea anamorph whose hyaline, one
celled conidia measure 14 - 17 x 1.5-2 J.lM . Chaer:osphaeria 
bo.rblcincr:a is close to C. calllmorpha (Monr:.) Sacc., has 
slightly smaller ascospores, a nd differs in habit. 

Iodosphaerla arundlnariae (El l is &: Everh.) Barr, comb. 
nov. Fig. lf,g 
Trichosphaeria arundinariae Ellis &: Everh. N. Amer. 

Pyrenomyc. 153. 1892. 
Ascomata superficial, gregarious in brown subiculum, 

globose to ovoid, 220-275 J.lm wide, 330-355 J.lM high; apex 
stoutly papillate, ostiole periphysate; peridium brown, 
small pseudoparenchymatous cells bearing septate hyphal 
appendages similar to an d merging with hyphae of 
subiculum. Asci p.sp. 100-110 x 8-10 .urn, stipe 20-30 J.lm 
long, cylindric, unitunicate; apical ring narrow, non
amyloid. Paraphyses sparse. Ascospores 18-20 x 6-7.5 1-1 m. 
h yaline, e ll ipsoid fusoid, one celled; wall finely verru
eulose at maturity: usually three globules; uniseriate in 
the ascus. 

Jul 1~~8 ~ 1:. cBu.lmLa:~l:~~"i!~~~ !~~ lotLyopueis/NaYn)a.: sine loc. ' 

The papillate ascomat a and ellipsoid fusoid 
ascospores s e parate this species from others in the genus 

~!~:~;!: c:tll:c\io~~8 7) . No anamorph t.•as found on the 
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Lasiosphaeria ellisii Barr, nom. nov . Fig. lh, i 
Sphaeria longispora Ellis, Bull. Torrey Bot. Club 6: 

135. 1877, non Currey 1859 nee Karsten 1873. 
Ophioceras longispora (Ellis) Sacc. Syll. Fung . 2: 

360. 1883. 
Ceracostomella longispora (Ellis) Cooke, Grevillea 

17: 50. 1889. 
Ascomata superficial, scattered, ovoid, ca. 220 J,lm 

wide, 275 ~m high, often pinched in at sides when dry ; 
apex obtuse, papilla minute , of short dark brown setae, up 
to 15 IJ,m long; peridium bright brown , 12 ·16 JJm wide, large 
pseudoparenchymatous cells. Asci 90-100 x 10 - 12 J.l m, stipe 
short, unitunieate; apical ring shallow, nonamyloid, 
chitinoid. Paraphyses remnants delicate. Ascospores 50 -
70 x 3-4 JJm, hyaline, elongate , apex oft en obtuse, capered 
to base, d elicately 3·7·septate or more; wall smoot h; 
guttulate; in fascicle in the ascus. 

On branch of Kalmia latifolia on ground. New Jersey: 
Newfield, 20 Jul 1874 , J. B. Ellis, holotype (NY). 

A collection from New York: Clyde, Sep 1881, 0. F. 
Cooke 119 (NY) is referrable to this s pec ies. Another 
collection in NY l abelled in Ellis's hand S. longispora 
Ellis (o n rotten maple, New Jersey : New field, 29 Jun 1882) 
also has well·developed s hort setae forming the papill a, 
large ascoma ta, peridium of thick · walled cel l s, the 
s urfac e verrucose, and longer, 7·9·septate ascospores, 80· 
100 x 3·4 JJ. m in longer asci, 100 · 120 x 10·13 ,....m. This 
taxon would require at least varietal separation when the 
complexities of the species in Laslosphae ria having 
elongate ascospores are finally assorted. 

Ellis and Everhart (1892) thought that Sphaeria 
longispora might be the same as Sphaerla atriel la Cooke & 
El l is and s uggest ed that it too was a synonym of Acancho· 
stigma decascylum (Cooke) Sacc. The latte r taxon ha s 
setae over t he p eridium and 3 · 5 · septate ascos p ores, 22 - 30 
x 4 - 4.5 p m; it may be a species of Lasiosphaer ia also. 
Sphaeria acrlella is transferred to Chaecosphaerla i n this 
article. 

Whe n Saccardo erected Ophloceras subgenus Acerbla 
(Syll. Fung. 11: 353. 1895 ) for 0. hypt.idis P. Henn., he 
thought pe rh aps that 0 . longispora could be related. 
Berlese (1899) tentatively placed Ellis's species as a 
synonym of Acerbia bacillaca (Cooke) Sacc. Th at is a 
different fungus entirely, Daruvedia bacillata (Coo ke) 
Dennis, a nd a member of the Clypeosphaeriaceae 
(Xylariales) according to my studies. Acerbia may well 
belong in the La siosphaeriaceae, and the species having 
elongate ascospores could be arranged there. On the othe r 
hand, many species accepted in Lasiosphaeria have somewhat 
elongate ascospores and there is precedent to arrange the 
present species in that genus, as Carroll and M.unk ( 19 64) 
did for L. raciborskil ( Penzig & Sacc.) Carro ll & Munk , 
and Rossman (1977) for three long-spored species. 
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Acanchonlcschkes horrlds (Ellis & Everh.) Barr, comb. nov. 
Fig. lj ·1 

Trlchosphseria horrlds Ellis & Everh. inC L. Smith, 
Bull. Lab. Nat. Hist. State Univ. Iowa 2: 399. 
1893. 

Ascomata superficial, gregarious in compact 
subiculum, collabent, 660-715 pm or more \o'ide, 440-495 ,um 
high; apex rounded; peridium 60-70 !Jm wide, rO\o'S of large 
pseudoparenchymatous cells, blackened externally, brown 
internally, Hunk pores in cell walls; surface setose, 
setae dark reddish brown, septate, 165-2 75 !Jm long, 10 J.im 
wide at base, tapered to point, occasionally branched; 
QuellkOrper conic, extending nearly to base, ca. 250 pm 
deep, 140 1-1111 wide in upper regions . Asci p , sp. 30-35 x 
8·9 pm, stipe 10-30 pm long, numerous, thin \o'alled, 
unitu n icate, 12-16 -s pored. Ascospores 7.5-10 x 2.5-3 J.~m, 
hyaline, fusoid, one celled or 1 - septate; wall smooth, 
guttu l ate; overlapping bi· to triseriate in the ascus. 

On bark. Nicaragua: Omete p e , 1893 , C. L. Smith, 
Nicaraguan Fungi 93, holotype (NY). 

This species is closest to A. foveolsca (Serk. 
Curtis ex Be rk .) Nann£., of those described by Nannfeldt 
(1975). That species has smaller asc::omata , smaller 
octospo r ous asci and shorter ascospores of simi l ar shape. 

Co n iochae tace ae 
Several Ellis species that belong in Conlochaeca may 

be referred as synonyms to other taxa, e.g., Sphaerla 
ovalls Ellis (B u ll. Torrey Sot . Club 8: 125. 1881), 
Sphaerla pholl.dlgena Ellis (Bull. Torrey Sot , Club 10: 54. 
1883), Rose l llnla paraslclca Ellis & Everh. (Proc. Acad . 
Nat. Sci. Phi l adelphia 42: 227. 1890), Roselllnla 
blgelovlse Ellis & Everh. (Amer. Nat. 31: 341. 1897) and 
Roselllnls subcompressa Ellis & Everh . (Bull. Torrey Sot 
Club 24: 277. 1897) all agree \o'ith the concept of 
Conlochseca pulveracea (Ehrenb.: Fr.) Hunk (Hunk 1957). 
This species is closely related to C. velue.ina (fuckel) 
Cooke and both have ellipsoid ascospores. One species 
that differs from these in forming fusoid rather than 
ellipsoid ascospores must be transferred to Conlochaeea. 

Contochaecs arct:espors (Cooke & Ellis) Barr, comb. 
fig. lm- p 

Sphseris arct:espora Cooke & Ellis, Crevillea 5: 93. 
1877. 

Roselllnla arct:espora (Cooke & Ellis) Sacc. Syll. 
fung. 1: 268. 1882. 

Sphserls xyl.trls espora Cooke & Ellis, Crevillea 6: 
94. 1878 . 

Roselltnla xylarlaespora (Cooke 6c Ellis) Sacc. Syll. 
Fung. 1: 272. 1882. 

Conlochaets xylarlsespors (Cooke Ellis) Cooke, 
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Grevillea 16: 16. 1887. 
Ascomata superficial, gregarious, globose to ovoid, 

150·192 JJ.ID wide, up to 220 pm high; apex obtuse, ostiole 
small, periphysate; peridi.um narrow, 10-20 IJ.ID ~<~ide, 

compressed rows of cells, surface setose, setae blackish 
brown, pointed, scattered, 10-25 JliD long. Asci (40-)45-75 

6-8 p.m, oblong , unitunicate; apical ring shallow , 
nonamyloid. Paraphyses delicate. Ascospores 9-13 x 5-6 x 
3-4 pm, brown, fusoid, compressed, one celled; ...,all 
smooth, germ slit straight, nearly full length; guttulate; 
uniseriate in the ascus. 

On branches. New Jersey: Andromeda, Vineland, 12 Nov 
1876, J. B. Ellis, isotype; Azalea viscosa- Rhododendron 
vlscosum (L.) Torr., Nov 1878, J. B. Ellis; N.A.F. 594 
(NY). 

The narrow ascospores separate this species from all 
but C. saccardoi (Marchal) Cain wh ere the ascospores are 
larger. Ellis and Everhart (1892) united Sphaerla 
arccespora and S. xylarispora under the earlier name i n 
Roselllnla. P. Martin (1967) thought. the taxon to be a 
synonym of Coniochaeca (Helminchosphaeria) llgniaria 
(Crev.) Massee, but that species has wider, ell ip soid 
ascospores. 

Hy p ocrea l es 
Niess liac e ae 

In manuscript in preparation on this fam i ly , 
several names fall into synonymy; one El l is and one 
Dearness name require new combinations to accommodate some 
of these synonyms. 

Nlesslia erysipheoldes (Ellis & Everh.) Barr, comb. nov. 
Fig. lq,r 

Vencuria erysipheoldes Ellis & Everh, J. Mycol. 3: 
128. 1887. 

Vencuris graminicola El li s & Everh. , nom nud. in 
Barr, Canad. J. Bot. 46: 859. 1968. 

Fig. l. Cercophora Spinosa, a, in 
outline, b, seta, c, ascospores. d,e. Chaecosphaerla 
acriella, d, habit of ascomata, e, ascospo r es. f,g. 
Iodosphaerla arundinariae, f, ascoma in outline, g. ascus 
apex and ascospores. h,i. Lasiosphaerla elllsii, h , 
ascoma in outline, i, ascus apex and ascospores. j· l . 
Acanchonlcschkea horrlda , j , habit of ascoma, k, ascus , l, 
ascospores. m-p. Coniochaeea arct:espora m, ascoma in 
outline, n, seta and peridium cells, o, ascus, p , 
ascospores. q,r. Niesslia erysipheoides, q, ascomata in 
outline, r, ascospores. s-v. Niesslia lanes, s, habit o f 
ascomata on hyphal weft, t, ascoma in vertical section , u, 
ascus apex, v. ascospores (s-u from holotype). Standard 
line- 150 1-1m for ascomata, 15 pm for asci, ascospo r es, 
setae. Habit sketches not to scale. 
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Ascomata superficial, gregarious in thin brown 
subiculum, nearly globose, collabent, 150-200 ~m wide, 90-
120 j..i iD high; apex obtuse, ostiole minut:e, periphysate; 
peridium brown, 10-13 J,lm wide, rows of small compressed 
cells; setose, setae scat:tered over peridium, blackish 
brown, 15-65 ~m long. Asci 33-44 x 7.5 - 9 J.liD, oblong, 
unitunicate , 4-6-(8-)spored; apical ring narrow, 
nonamyloid. Ascospores 16.5-25 x. 2·3 pm, hyaline, fusoid 
elongate, l·septate; wall smoot h ; guttulate; in two 
overlapping fascicles in t:he ascus. 

On dead culms of Panlcum curcisii - P. anguscifollum 
Elliott. Louisiana: Pointe 3. la Hache , 24 Feb 1887, A. B. 
Langlois, F. Ludov. 1023, 2 packet:s, holotype (NY). 

This species has the longest ascospores of those that 
1 recognize as North American species of Nlesslia. 

Niesslia ex ills (Alb. & Schwein. · Fr.) Winter has as 
synonymous name Vencuria vacclnii Ellis & Everh. (Proc. 
Acad. Nat. Sci. Philadelphia 46: 325. 1894; on dead 
leaves of Vaccinium ova cum Pursh, Washington: Seattle, Dec 
1893, C. V. Piper 225, holotype, NY). 

Niesslia e xo sporioide s (Oesm.) Winter has 
synonymous na me Venturia saballcola Ellis & Everh. [ Proc. 
Acad. Nat. Sci. Philadelphia 43: 233. 1891; on decaying 
leaves of Saba! palmetto (Walter) Schult. & J. H. Schult., 
Louisiana: Bayou Chene, 25 Oct 1888, A. 8. Langlois, Fl. 
Ludov. 1546, holotype, NY ). 

Nlesslia lanes (Dearness) Barr, comb. nov. Fig. ls-v 
Venturia lanes Dearness, Mycologia 18: 246. 1926, 
Venturia barbula var. foliicola Ellis &: Everh. N, 

Amer. Pyrenomyc. 141. 1892. 
Venturia hlspida Ellis, nom. nud. in Barr , Canad. J. 

Bot. 46: 854. 1968. 
Ho1otype on Chsmsecyparis, Washington: Upper White 

River, Sep 1924, J. M. Grant 6018 (Herb. Dearness 5730 in 
DAOM). On withered pine leaves on branches in fallen tree 
top. New Jersey: Newfield, Jan 1880, holotype of var. 
folilcola, N.A.F. 792; 18 Jan 1881, J. B. Ellis 821, 
holotype of var. hlspidula; 15 Jan 1881, J. B. Ellis 325a 
as V. hispida; several packets of each (NY). 

This species is comparable to N. exills, but has 
larger ascomata [ 160-300(-330) vs. (65 - )80- 16 5 pmJ a nd 
relatively wider ascospores [(7.5-)9-13.5 x 2-3.5 ,urn 
(8-)10-15 X 1.5-2.5(-3) ""I. 

Nlesslia pulchriseta (Peck) Barr in Barr et al. 
(1986) has as synonymous names: Veneurla parasielca Ellis 
&: Everh. (P roc . Acad. Nat. Sci. Philadelphia 42: 233. 
1890; on old Hypoxylon on Hagnolia, Louisiana: near St . 
Martinsville , 21 Jan 1889, A. B. Langlois, Fl. Ludov. 
1781, holotype, NY); Trichosphseria flsvlda Ellis & Everh. 
(N. Amer. Pyrenomyc. 152. 1892; on rotten wood, Ontario: 
London, J. Dearness and 18 Sep, J. Dearness, holotype, 
NY).; Trichosphaeria cellaris Ellis & Everh. ined. in 
Herb. (on bark of hickory barrel hoop in cellar, Ne w 



Jerse y: Ne ~o:field, 9 Aug 189 0 , J. B. Ellis, NY ) . 

xytariales 
Bolini aceae 
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Discrype mlcrospora Ellis ( Bull. Torrey Bot. Club 8: 

74 . 1881) and var . exucsns ( Peck) Ellis 6o Everh . (N. 
AauH. Pyrenomyc 582 1892) are synonyms of Camsrops 
microspora (Karsten) Shear . 

Endoxyls luceobssis (Ellis) Barr, comb, nov. Fig. 2a-c 
Sphaerla luceobasls Ellis, Bull. Torrey Bot. Club 6: 

134. 1877. 
Eucypa luceobssis (Ellis) Sacc. Syll. Fung. 1: 171. 

1882. 
Byssosphserls luceobas i s (Ellis) Cooke, Grevillea 15: 

122. 1887. 
Lasiosphseria luteobasls (Ellis) Ellis & Everh. N. 

Amer. Pyrenomyc. 14 7. 1892. 
Ascomata immersed erumpent, gregarious in yellowish , 

hyphal stroma, globose, up to 450 J.l lll diam; beak short and 
wide, ca. 200 !J ill, apex blackened, ostiole periphysate; 
peridium externally yellowish brown, 45-70 J.lm wide, 
pse.udoparenchymatous cells, internally yellowish to 
hyaline, 20 pm wide, compressed rows of cells; surrounded 
by yellowish brown or hyaline interwoven h yphae. 3. 5 ·4 1-1m 
wide. Asci p.sp. 38.5-44 x 5.5·6.5 J.lm, Stipe 27.5-44 pm 
long, peripheral, numerous; apical ring shallow if 
visible, nonamyloid. Paraphyses narrow. Ascospores 9-12 
x 2 · 2.5 1.1m, brown, oblong allantoid, one celled or one 
septate; wall thin, smooth, minute pore at one end; 
guttulate; overlapping biseriate in upper part of ascus. 

On Quercus wood . New Jersey: Newfie ld, J. S. Ellis, 
holotype; N.A.F. 99; Nov 1887, N.A.F. 1959 (NY). 

Rappaz (1987) noted that this species belonged in 
Endoxyla, but he did not propose the combination. It 
differs fr o m £. operculac:a (A lb . & Schwein. · Fr.) Fuckel 
by the conspicuous, yellowish stromatic tissues , by 
shorter beaks and narrower ascospores. 

Endoxyla, excluding Ceraeost:omella, best 
disposed in the Boliniaceae (Rappaz, pers. comm.) The 
ascomata are immersed separately in wood or gregarious in 
a soft hyphal stroma. Short beaks are usually \o!ide at the 
tips, rounded \o!lth an annular margin or sulcate. Asci 
have no visible apical ring or a shallow one and do not 
show the refractive pulvillus that is characteristic of 
members of the Clypeosphaeriaceae and Cerat:ostomella . The 
aacospores are brown, oblong to allantoid one celled or 
:elicately one septate and contain a germ ~ore in one end . 
hphaerla avoceeta Cooke & Ellis ( Crevillea 8: 15. 1879 ) 
s::ue\escet"

9
t
9
1{). been transferred to the genus (Romero and 

Pseudovalsaria allant:ospora ( Elli s & Everh. ) Barr, comb. 
nov. 



54 

Valsaria allsnr:ospora Ellis & Everh. Proc. Acad. Nat. 
Sci. Philadelphia 46:343. 1894. 

Endoxylina allancospora (Ellis & Everh.) Shoemaker & 
Egger, F . Canad. 227. 1982. 

Valsaria coloradensis Ellis & Everh. Amer. Nat. 32: 
342. 1897. 

Shoemaker and Egger (1982) redescribed and 
illustrated this species and compared ic to Endoxylina 
ascroidea (Fr.) Romell ; in that species the main differ
ences they noted were separately immersed ascomata beneath 
a blackened clypeal zone, asci having an narrow apical 
ring, and narrower, more truly allantoid ascospores. 
Rappaz (1987) transferred Endoxyllna asr:roldea to Eucypa 
(Diatrypaceae) and Valsaria allancospora does not be l ong 
in that genus or family. 

Pseudovalsarls described to accommodate P. 
foedans (Karsten) Spooner { Spooner 1986), a species t h at 
is kno.,.•n on several woody plants in North America (e.g., 
Discrype moroides Cooke & Peck , Barr et a l . 1986) as wel l 
as Eu r ope. Barr (l990b) inserted the genus in t h e 
Clypeosphaeriaceae, but with study of a European specime n 
contributed by J. Rappaz and consideratio n of his op in i o n 
on this taxon, it appears to be better arranged in t h e 
Bo l iniaceae. Ascospores are brown, one celled or on e 
septate, have a terminal germ pore and measure (9-) 1 0- 1 3 x 
3-5 1-1 m. Rappaz (personal commun i cation) suggested t h at 
Pseudovalsaria could be unite d wit h Camarops, but I p r efe r 
to retain two genera because of the larger, more heav i ly 
p i gmented, often one - septate, not compressed ascospores i n 
species of Pseudovslsaria. Pseudovalsaris allancos p ors is 
a species that is similar in most features to P. foedans 
but deviates by the formation of a blac k ened margi n al z o n e 
surroundi n g the light yellowish-brown pseudostroma that 
contains t h e grouped ascomata. Ascospores are simi l a r in 
shape, slightly longer, 11-16.5(-20) x 3.5-5.5 p m, and 
have thin regions at both ends. 

Amphi s ph ae ri a c eae 

Amphisphaeria multipunctata (Fucke l ) Pet r ak h as a s 
additional synonym Dldymella coryllna Ellis & Ever h . 
(Bull. Torrey Bot. Club 25: 504. 1898; on Cory lu s, 
Ontario: London, J. Dearness 2638, ho l otype, NY) a nd 
Didymosphaeria major Ellis & Everh. (Bull. Torrey Bot. 
Club 24: 130. 1897; Rhus glab r s, Kansas: Rooks Co., 12 
Sep 1895, E. Bartholomew 1934, holotype, NY). Amphl 
sphaerla psrdsllns (Ellis. & Everh.) Barr and A. andro
pogonis (Ellis & Langlois) Barr were transferred to t h e 
genus earlier (Barr 1989). 

The name Discos t roma corticols (Fuckel) Br ockmann i s 
predated by D. Euscella (Berk. & Broome) Huhndorf 
( Huhndo r f 1992a) and includes as a synonym Sphse r ia 
lejostegs Ellis (Bull. Torrey Bot. Club 8: 91. 1881). 
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Dlscosr:roma cupulum (Ellis) Barr, comb. nov. F'ig. 2d,e 

Sphaeria cupula Ellis, Amer. Nat. 17: 317. 1883 ; 
Sull. Torrey Sot. Club. 10: 90. 1883. 

Dldymosphaerls cupula (Ellis) Sac:c. Syll. fung. 9: 
934. 1891 . 

Hlcrothells cupula (Ellis) Kuntze, Rev. Gen. Pl. 3: 
493. 1898. 

Amphtsphseri.s cupula (E llis) Schrantz, Bull. Soc. 
HycoL France 76: 334. 1960. 

Cslnls cupul.! (Ellis) HUller in HUller & von An: , 
Beitr. Kryptogamenfl. Schwei z. 11 (2): 706. 
1962. 

Sphseria (Dldymosphseris) querclfolh Ellis, ined. in 
Herb. 

Asc:omata immersed in leaf tissues. gregarious, 
sphaeroid, 200-280 ~m vide , 100-180 J.llll high; apex rounded, 
ostiole periphysate; peridium 11-20 .,am wide, rO'-'S of 
compress ed pallid cells at sides, blackened above and at 
base as clypeus. Asci 55 · 75 x 6-10 l.lfll, cylindric, 
unitunicate; apical ring shallow, refractive. amyloid. 
Paraphyses narrow. Ascospores 10.5·13(·16.5) x 5·6.5 1.1m, 
hya li n e becoming light yellowish brown to dull brown, 
ellipsoid, ends obtuse, often inequilate r al, l·septate, 
not or slight l y const r icted; wall smooth or finely 
ve rruculose as longitudinal striae; uniseriate in the 
ascus. 

In dead, overwintered leaves still attached to broken 
branches of Quercus coccinea Huenchh. New Jersey: 
Newfiel d , 31 Mar 1882, J. B. Ellis, holotype (NY). 
Additional co l lections include the following, all from 
Newfield : Ap r 18 8 2 (as Sphaeria (D!dymosphseris) que r ci· 
foli a ine d .]; Apr 1882: N.A . F. 1338; Apr 1898, F. Co l. 
1320; Castanea, 4 Apr 1 89 1 (on holotype of Laescadh 
c.ascs n icols) (NY). 

The pigment and fine verruculae of the ascospores 
separate this species from Sph.aer ls succ.inea Robe r ge in 
Desm. (Ann. Sci. Nat. 3 ser., 10: 35!. . 1849), which is 
known from Europe and from a Californian collection . 
MUller's transfer to Cainia was based upon the presumed 
prese n ce of germ pores terminally in the ascospores and on 
the prese n ce of delicate long striations. The tips .are 
slightly darker t h an the rest of the wall, but no pores 
are evide n t. Species of Caln!a produce bro·o<~n, larger, 
ellipsoid ascospores that bear several longitudinal germ 
slits (Krug 1977) . Krug pointed out that these slits 
differed from the verruculose striae on ascospores of c. 
cupula and did not accept this species ln the genus. He 
suggested disposition in Amphisphserls but Dlscostroma is 
a more suitable genus; the species is related to D. 
(Be rk . & Br oome) Brockmann. 

Under Dlscost r oma mssssrlns (Sacc.) Arx is 
included Homoscegis kelsey! Ellis & Everh. ( Proc. Acad. 
Nat. Sci. Philadelphia 42: 248. 1890: Rlbes rocund!fol1a, 
Montana: He l e n a, 23 Jan 1889 , F. D. Kelsey 80/3; F. Y. 



Anderson 398, syntypes, NY). 
Discost:roma muricatum (Ellis & Everh.) Barr was added 

to t:he genus (Barr 1983). 

Dlscostroma rubicola (El lis & Everh. Barr, comb. nov. 
Fig. 2f,g 

Hetasphaeria rubicola Ellis & Everh. Bull. Torrey 
Bot. Club 24: 279. 1897. 

Ascomata immersed erumpent, separate or gregarious in 
rows, sphaeroid, 300 - 550 urn wide, 250-495 urn high; apex 
papillate, ostiole periphysate; peridium brown to pallid 
below, blackened above, 25 -30 urn ...,ide, compressed rows of 
cells, hyphae from sides into substrate. Asci 100-160 x 
9-13 1-1m, cylindric, unitunicate; apical ring shallow, 
amyloid, pulvillus small, chitinoid. Paraphyses rather 
wide, thin walled. Ascospores 15.5-24 x 6.5-9 1-1m, 
hyaline, oblong, ends rounded, ( 1-2-)3 -(4 -)septate, 
slightly constricted; wall thick, smooth; guttulate; 
uniseriate in the ascus. 

Associated anamorph acervular, somewhat overmature; 
conidia detached and conidiogenus cells not seen; conidia 
22-30 x 9-10(-12) ,1-1m, yellowish brown or clear brown, 
paler toward base often, obovoid, rounded above, tapered 
to truncate base, 3-distoseptate, wall smooth, thick. 

In canes of Rubus deliciosus Torr. Colorado: 
Deansbury, Apr 1897, E. Bethel, holotype; N.A. F. 3525 
isotype (NY). The species is known from other species of 
Rubus in other localities: Canada: British Columbia: 
Sidney, 11 Feb 1991, M. E. Barr 7427, 15 Jan 1992, M. E. 
Barr 7938 (DAOM); USA: Arizona: P ima Co., Bear Wallow, 
Santa Catalina Mts., 2 Aug 1980, M. E. Barr 6789 (NY). 

Dlscostroma rub leola is close to D. massarina, but 
has slightly smaller ascospores that form fewer septa. 
The associated anamorph is more in accord with that of D. 
corticola chan chat of D. mssssrina. 

Lepteutypa alpestris ( Ellis & Everh.) Barr, comb. 
Fig. 2h 

Hela.no mma a.lpestre Ellis & Everh. Proc. Acad. Nat. 
Sci. Philadelphia 46: 328. 1895. 

Stromata pulvinate, erumpent superficial, 1-1.5 mm 
wide, stromatic tissues dark reddish brown, pseudoparen
chymatous cells, sometimes lacking at base; ascomata one 
to three together, globose, 440-550 pm diam; apex to 
surface, ostiole periphysate; peridium reddish brown, 15-
20 ,urn wid e, compressed rows of cells, internally hyaline, 
up to 20 .u rn wide. Asci 100·110 x 7.5-15 ~-tm, cylindric or 
oblong, unitunicate; apical ring shallow, amyloid. 
Paraphyses narrow. Ascospores 20-27 x 5 - 7.5 ~-.~m, reddish 
brown, oblong or ellipsoid, slight taper to ends, often 
inequilateral or slightly curved, )·septate, septa narrow ; 
wall thick, smooth, surrounded by narrow hyaline coating; 
granular; uniseriate in the ascus. 

In twigs of Arctostaphylos nevadensis A. Gray. 
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washington: Mt. Paddo, Jul 1886, 1.'. N. Suksdorf 268, 
holotype; Fl. IJashington 342, isoty p e (NY). 

The ascos por es have narrow septa whereas their •.:all 
is wide, smooth and surrounded by a firm, narrow, hyaline 
coating. In sizes, this species is close to L. cupressi 
(Nattrass, Soo th &: Sutton ) Swart . 

Lepesucypa sabalicola (Ellis & G. Martin ) Sar;i.g~o;~:j 

Sphaerla saballcola Ellis & G. Martin, Amer. Nat. 16: 
810 . 1892. 

Leptosphaer i a sabalicola ( Ellis & C. Martin ) Sacc. 
(as Elli s & G. Martin) Syll. Fung. 2: LVII. 
188 3. 

Hepcamerla saballcola (Ellis &: G. Martin) Cooke, 
Gr e vi lle a 18: 32. 1889. 

Ascomata immersed in yellowish areas of substrate, 
gregar iou s or separate und er blackened clypei, sphaeroid, 
260·495 JJ.m wide, 130-275 JJID high ; apex p apillate, opening 
to surface, os tio le periphysate; peridium brown , 10-20 um 
wide , compressed rows of cells, dar k ene d and thickened 
above as clypeus, bro wn hyphae from sides into substrate 
surrounding vascular bundles. Asci 44 - 65 x 7.5 ·1 0 .u m, 
clavate cylindric, un itunicate; apical ring scarcely 
visible, nonamyloid. Paraphyses narrow, inspersed with 
granules. Ascospores 11-15.5 x 3.5-4.5 J..IID , reddish brown , 
ellipsoid, oblong or some wha t obovoid, (0 ·1 ·2·)3-septate, 
slightly constricted at first-formed septum ; wall verr u · 
culo se beneath outer f irm layer; one globule per ce ll ; 
uniseriate or partily bi seriate above in the ascus. 

In Sabal serrula ea - Serenoa serrulaea (Michx.) G. 
Nicholson, Florida: sine loc., winter 1882, G. Mar tin 
36 7 8 , holotype (NY). Specimens i n N.A.F. 1963 (Florida, 
1887 , U, U. Calkin s) that were examined are overmature. 

The ascomata are usuall y gregar ious beneath 
conspicuous blackened clypeus. Ascospores a re verruculose 
under the narrow hyaline coating. Another c o llection from 
Florida , on Arali a spinos a L. (Ho r tic ultural Farm, Univ. 
Florida , Gainesville , 1 0 Aug 1985 , M. E. Barr 7073, NY) is 
identical in asci and ascospores, but t h e ascomata form 
beaks that protrude 330-440 IJ. ID beyond the blackened 
clypeus. 

Lepceutypa ulmicola (Ellis & Everh.) Barr, comb. 
Fig. 2k 

Clypeos ph aer:la ulmicola Ellis & Everh. Proc. Acad. 
Nat. Sci. Philadelphia 45: 138. 1894. 

325 _ 4 ~;coJJ:at=i!:~ er(;;d5 ,_ )s3~~a-r3a5~e :: ~~~~~r i8opuesx, :~~~~~:!:: 
ostiole periphysate; peridium brown, 10-16 IJ ID wide, 
compressed rows of cells, thickened and darkened above as 
clypeus, 50-60 .u rn wide Asci 108 -150 x 9-10 5 urn 
~Ylindric, unitunicate; ~pical ring amy l oid. Par~physe~ 

· 5 ·3 IJ m wide, guttu l ate. Asco s por es 16. 5-21(-28) x 7 5-9 
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urn, light to dark brown, ellipsoid or oblong, ends obtuse, 
(0-1-)3-sepc.ace, constricted at first-formed sept.um; wall 
dark, thick, verruculose or punctate beneath outer firm 
hyaline to brownish coating, 1-1.5 J.lm wide; one globule 
per cell; uniseriate in the ascus. 

In branches of Ulmus americans L. Canada: Ontario : 
London, Hay 1893, J. Dearness; N.A.F. 3023 (Dearness Herb. 
in DAOM, NY); Aug 1895, N.A.F. 3327 (NY). 

The holot ype (NY, not seen) was described from t.he 
same locality, collected in Apr 1892 and labelled J .• 
Dearness 1776. Dearness had annotated his copy of N.A.F. 
3023 with this number also. The ascospores may become 
st.rongly pigmented and the wall is irregularly roughened 
beneath the outer coating. 

Thyridiaceae 
According to Barr (19 83) Thyridium vestitum (Fr.) 

Fuckel includes Fenestella amorpha Ellis & Everh. (J. 
Mycol. 4: 58. 1888; Carya, Ne"" York: Lyndonville, Apr 
1888, C. E. Fairman, holotype, NY) and F. ulmicola Ellis & 
Everh. (Proc. Acad. Nat. Sci. Philadelphia 45: 143. 1893; 
Ulmus americana, Ontario: London, Aug 1892, J. Dearness, 
holotype, NY). 

Didymosphaeria sphaerophora Ellis & Everh. (Bull. 
Torrey Bot. Club 22: 439. 1895; Agave, Mexico: Matamoras, 
Jun 1885, Dr . Egeling, holotype, NY) ...,as transferred to 
Valsaria (Barr 1989). 

The epithet Valsonectria hypoxyloides (Ellis & 
Everh.) Barr (Mycotaxon 39: 137. 1990) is predated by V. 
cinnamomi (Ces.) Huhndorf (Huhndorf 1992b). 

Fig. 2. Endoxyla luteobasis, a, habit of 
ascomata, b, ascus, c , ascospores. d,e. Discostroms. 
cupulum, d , ascoma in outline, clypei in both surfaces of 
leaf, e, ascus, apex tilted to sho..., amyloid ring, and 
ascospores. f , g. Discostroma rubicola, f, ascus apex and 
ascospores , g, conidia. h. Lepteutypa alpestris, ascus 
apex and ascospores. i,j. Lepteutypa sabalicola, i, 
ascoma in outline, j, ascospores. k. Lepteutypa ulmicola, 
ascus apex and ascospores. l ,m. Ceratostomella conics, l , 
habit of ascomata, m, ascus apex and ascospores. n,o. 
Jobellisia luteols, n, habit of ascomata , o, ascus apex 
and ascospores. p,q . Jobellisia nicaraguensis, p, habit 
of ascomata, one showing surface ...,here crustose s tro ma .... as 
removed, q, ascospores. r-t. Cresporhsphis rho ins, r, 
habit of ascomata, s, ascospores, t. ascus apex and 
ascospores. u. Linocsrpo n hamasporum, ascospores. v, ..... 
Monographella fusariispora, v, ascomata in outline under 
clypeus, ""• ascospores. x,y. Acanchoscigma filisporum, x, 
ascoma in outline, y , ascospore. Standard line - 150 ,.am 
for ascomata, 15 J..lrD for asci, ascospores, conidia. Habit 
sketches not to scale. 
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Clypeosphaer iaceae 
Taxa assigned to this family are most readily separ 

ated from those of the Amphisphaeriaceae by the clypeate, 
nearly globose ascomata and a well-developed pulvillus 
above a shallow or deep apical ring that is usually 
nonamyloid, rarely amyloid , in the cylindric asci. 
Immersed or emergent ascomata typically develop in old 
wood, rather than in or beneath periderm of branches or 
leaves and stems as they do in the Amphisphaeriaceae. As 
in members of the Amphisphaeri a ceae, ascomata a re 
typically immersed but may become erumpent to superficial , 
whereupon the clypeus may persist as a thickened papilla 
or beak , a stromatic coating around the peridium or rarely 
even form a subiculum and hyphal appendages. 

Ceratostomella is recognized as separate from Endoxyla 
which i s assigned to the Soliniaceae. Species of 
Ceratostomella are typically immersed in old wood and have 
an erumpent, thickened beak that tapers to t he tip. Asci 
are cylindric clavate, usually stipitate and bear a 
refractive pulvillus above the narrow apical ring. 
Ascospores are hyaline, ellipsoid fusoid, one celled or 
delicately septate. Von Arx (1952) had included 
Ceratostoma albococonatum Ellis (Amer . Nat. 17: 318. 
1883) as one of numerous synonyms of C. cicrhosa (Pers. · 
Fr.) Sacc. 

Ceracoscomella conics (Ellis & Everh.) Barr, comb. 
Fig. 21,m 

Ceracoscoma conlcum Ellis & Everh. Proc. Acad. Nat. 
Sci. Philadelphia 42: 226. 1890. 

Ascomata immersed, gregarious, globose, 300-500 IJ. m 
diam; beak 200 IJ.m or longer, ostiole periphysate ; peridium 
dark brown, 32-40 ~m wide, compressed rows of cells, brown 
hyphae in wood near surface as thin clypeus. Asci 80-90 x 
7-9 1o1m, cylindric, unitunicate; apical r ing shallow, 
nonamyloid, pulvillus nearly as wide as apex, up to 5 ~m 

high, c h itinoid. Paraphyses narrow. Ascospores 15-20 x 
3.5-4.5 11 m, hyaline, fusoi.d, inequilateral , one cel l ed 
then delicately (1-)3-(4-5 - )septate; wall thi.n, smooth; 
guttulate ; overlapping un1· to biseriate in t.he ascus . 

In rotten pine logs . New Jersey: Newfield, Jul 1889, 
J. B . Ellis, holotype (NY); N.A.F . 2348, 1sotype; Nov 
18 9 2, N. A. F. 2 9 21 (NY) . 

The narrower, more elongate fusoid ascospores 
s e parate this species from C. circhosa. 

Jobellisia Barr, gen. nov. 
Stromata crustosa ci.ngens ascomata vel rostrata 

apicum. Ascomata immersa vel erumpenci.a superficialia 
gregaria globosa papillata vel rostrata. Asci unituni.cati 
cylindrici paraphysati . Ascosporae brunneae ellipsoideae 
unicellularae vel uniseptatae, pori germinali terminal! 
vel s ubterminali. Species t y picus Letendraea luceola 
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Slli •A& nEevwer~~nus is required to accommodate a group of 

speci eS r:: v!~! t b~:~: i 1; 1 !!~~= ~~' e:~:~~= i l::r:r p:~=~ ~ep!:~~ 
••:o•:yopical of the Clypeosphaeriaceae and ascomata are 
ar ious or separate, pap il late or b eaked, immersed in 
~~·!:~mpent from the substrate. Stromatic tissues form a 
:tosely adhering crust around erumpent ascomat.a or beaks 
of 111118 rse d ascomata. 

Jobelli sla luceols ( Ellis & Everh.) Barr, com~i.g~o;~,o 

Letendraea lut:eola Ellis & Everh. Proc. Acad. Nat. 
Sci. Phil adel p hia 47: 415. 1895. 

As comata closely gregarious, superficial, globose, 
)85-73 5 1-1 11 diam; apex light reddish , abru p tly papillate, 
oatiol e periphys ate; peridium reddish brown, ca. 40-45 JJ.Itl 

wide, compressed rows of cells, surrounded by layer of 
dull yel low is h ce ll s and granular matter, up to 30 p m 
vide. Asci p .s p. 45- 8 0 x 5-7.5( - 9) JJill, stipe 20-40 1-1 m 
long , cylindric, unitunicate: apical ring narrow, 
nonamyloid, pul v ill us refractive, chitinoid , up to 3.5 J.llll 
high . Paraphyses narrow . Ascos pores 9-12(-16) x 4-5(·6) 
IJD, reddish brown, ellipsoid, straight or inequilate ral , 
1-septate : wa l l smooth, two terminal germ pores; 
globul e p e r cell; uniseriate in t h e ascus. 

On ro tten wood. Oh io: J.P. Horgan 1109, holotype 
(NY). Additional materia l of this spocies includes: as L. 
luteola ?, Populus decorticated woo d , Ontario: Lake 
Temagami, Temagami For . Reserve, 7 Aug 1 9 31 , H. S. Jackson 
-& S . K. Pady , UT 2605 ( BPI); as L. luc:eola, Iowa: Iowa 
City , 4 Jun 1936, C. W. Hartin (slides FH, NY); as 
Neopeck la dlffusa, old wood, New York: Ol d Forge, 
Adirondac ks , 22 Aug 1934, R. F. Cain 3277 (CA 7883). 

Thi s fungus h ad been assigned to the Hypocre ale s 
because of br ight p igmentation and soft texture (Seaver 
1910) , bu t an annotation by A. Rossman on the sh ee t 
bearing the holotype suggested that it cou l d belo n g in t h e 
Amphisphaeria ceae. Th e globose ascomata and well develop
ed pulvillu s in the ascus are characteristics that indi
cate its posi tion in the Clypeosph aeriaceae. Lec:endraea 
is a g enus of bitunicate fungi in the Tubeufiaceae 
(Pleosporales) (Samuels 1973, Barr 198 7b). 

Joball1s la nlcaraguensls (Ell is E. Everh.) Barr, comb , nov. 

Herpot:r1 chla nlcacaguensls Ellis E. Eve:~~ - i~p ,Cq. L. 
Smith, Bull. Iowa Univ. Lab. Nat. Hist. 2: 400. 
1893. 

thi ~slcoru ta gregarious, superficial o n an d surrounded by 
thi~k-w:lcteish, crustose stromatic tissues of dark brown, 
38 5 • 440 m d pseudoparenchymatous cells; ascomata ovoid, 
dark b J.l high , 330 u m wide; scarcely papill ate; peridium 

rown externally, 30 JJ III wide, compressed row s of 
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cells, hyaline internally, up to 30 JJID wide. Asci p.sp. 
50-80 x 6-7 J.,lm , stipe ca. 20 IJID long, cylindric, 
unitunicate; apical ring narrow, nonamyloid, pulvillus 
refractive. Paraphyses numerous. Ascospores 10-12 x 4. s. 

IJID, oblong ellipsoid , brownish, celled 
occasionally 1-septate; wall smooth, one or two minute 
germ pores terminal subterminal; two globules; 
uniseriate in the ascus. 

On rotten wood. Nicaragua: Ometepe, Lake Nicaragua, 
winter (Ja n-Feb) 1893, B. Shimek, Nicaragua F. 77, 
holotype; Central Amer. F. C. L. Smith 8, isotype (NY). 

The two packets are obviously parts of a single 
collection. The species deviates from J. luteola i n 
denser, more deeply pigmented stromatic covering and in 
variable position of germ pores in the ascospores. 

Hyponc c t r i ac eae 
Species in Exarmidium were treated by Barr and Bo ise 

(1985). Exarmidium morthieri (Fuckel) Barr & Bois e 
includes Sphaeria soluta Cooke &: Ellis (Crevillea 5: 54. 
1876) and $ . albocincca Cooke & Ellis (Crevillea 7: 9. 
1878). Exarmidium diaphanum (Cooke & Ellis) Barr & Boise 
includes Sphaeria diaphana Cooke&: El li s (Crevillea 5: 5 3 . 
1876). Didymosphaeria catalina Ellis & Everh. (Bull. Soc. 
California Acad. Sci. 4: 63. 1905) is an additional 
sy n onymous (Arteml s ia ca 1 ifornica, Californi a : 
Catalina Island, Mar 1904, C. F. Baker 404, holoty p e ; 
Avalon, 14 Mar 1904, Pacific Slope F. 4041, isotype, NY). 

Leiosphaerella fusariospora (Ellis & Everh.) Barr, comb . 
nov. Fig. 2r,s 
Sphaeria (Coelosphaeria) fusariospora Ellis & Eve rh . 

ined. N.A.F. 1957. 1888. 
Coelosphaeria fusariospora Ellis & Evcrh. J . Myco l . 

4: 65. 1888. 
Leptosporella (?) fusariospora (Ellis & Everh.) v. 

HOhnel, Ann. Hycol. 16: 105. 1918. 
Ascomata erumpent: from periderm cells, se p a r ate, 

shining blac k , sp h aeroid, collabe n t , 200-220 IJ ID wide, 1 20 
p.m high; apex papillate, ostiole p eriphysate; peridi um 
brown, 10·25 I-I lD wide, compressed ro-ws of cells, h ya l ine 
internally. Asci 40-60 x 7-9 JJm, oblong, unitunicate; 
apical ri n g shallow , nonamy l oid. Paraphyses narro-w, i n 
matrix. Ascospores (22-)24-45 x (1·)2 · 3.5 o m, h yaline, 
el ongate fusoid, often slightly curved , one celled or 1· 
septate; wall smooth; guttulate; in two overlapping 
fascicles in the ascus. 

On per i derm of living Populus and Celtis. 
sine loc. et dat., G. Egeling, comm. J. W. 
holotype; N.A.F. 1957, isotype; Rockport, Nov 
Bartholomew , N.A.F. 3016 (NY). 

Kansas: 
Eckfel d t, 
1893, E . 

Leiosphaerella rhoina (Ellis & Everh.) Barr, comb. 
Fig. 2 t 



g l obules · 
hamssporum · 

No appendages were found 

Honogrsphel ls fussrlispors (Ellis &: 
nov. 
Rhopogrsphus fussrJ.lspora Ellis 

23. 1894. 
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on ascospores of L . 

Everh ) Barr, comb . 
Fig. 2v, .,.. 

6: Everh. Erythea 2: 

ExsrmldJ.um fussriispors (Ellis & Everh.) Theissen & 
Sydow, Ann . M.ycol. 13: 424. 1915. 

c l ypei subepidermal, blackened, elongate elliptic , 1-
3 111111 long or longer by confluence, 385-440 1-1111 wide, 
r eddish brown . small pseudoparenchymatous cells, 20-30 JJ m 
vide ; ascomat a in single or double row beneath clypeus, 
s phaeroid , 165-220 J.llll wide, 137-165 JJ ID high : apex short 
papillate , ostiole periph ysate : pe r idium narrow , pallid to 
b rownish, 12-20 IJ.m wide, compressed rows of cells. Asci 

4 s-6 6 x 8 -9 !Jill, oblong, unitunicate; apical ring amyloid. 
Paraphyses narrow. Ascospores 20-32 x 3-3.5 1J m, hyaline, 
f usoid, usually curved, ends acute, 1·2-3-septate: wall 
smooth; minutely guttulate; in two f ascic les in the ascus. 

In culms of Pan1cum vlrgac:um L . Kansa s: s lne loc ., 
32 Mar 1893, E. Bar t holomew , holotype, two packets, NY; 
Rooks Co ., 5 May 1902 , E. Bartholomew, F . Col. 16 75 ( NY ). 

I n this species th e darke ned elllpsoid-fusoid clypeus 
may extend for several mill imeters in culms and may cover 
seve r al ascomata. 

Tr ichos ph ae r iaceae 
A can chos c lgms perpus ll lum De Not. , the type o 1.. .. hat 

genus, is represented in North Ame rica by a collection 
beari n g th e u npublish e d n ame Acanchosc lgma acrobarbum var. 
pl n lolum Ellis & Ever. (Ontario: Otta wa, 23 Jul 1897), 
wi t h ascospores 20-35 x 2-3 p m, (1·)3 ·( 5-)septate . It wa s 
f ound also on N.A.F. 186 of Spha eria barb lroscrls . The 
fu n gus under another unpublished name differs in longer 
and n a r rower ascospores and is described below . 

Acanthostlgma f111sporum Ell i s & Everh. ex Barr, sp. 
Fig. 2x. y 

Asc o mata superficialia globosa vel co ll abentia (80-) 
120 - 200 .urn diametro, setae fuligineae 45-90 J..l lll longae, ad 
a p ices acutae. Asci unitunicati oblongi 33-52 x 7.5-9 J..llll . 

Ascosporae (3 3- )42-48 x 1.5-2 IJID hyalinae elongatae 
t r isepeaeae fasciculatae. Holotypus Ln core ice i nt e riore 
Hall , ~Newfield, Ne w Jersey, 8 Dec 1889" a J. 8. Ellls 
lece 1 in Herb . NY depositos. 

Ascomata separate to gregarious, superficial. black, 
:!~b ose becoming somewhat collabent, (80-) 120-200 1-1m diam; 

ae numerous, blackish brown, septate, tapered to 
!~!:ted apex, 45-90 .urn long: peridium narrow, ca. 22 .urn 

i · Asci 33-52 x 7 . 5-9 .u rn, oblong. unitunicate; apica l 
: l ~~ :oe seen. Ascospores (33-)42-48 x 1.5-2 u rn, hyaline, 
fasc~c~:· in3 ·t~:p::::·s contents minutely guttulate, in a 



Additional collection: Massachusetts: Fraxinus, 
Franklin Co., Con\olay, Baptise Hill, 16 Dec 1979, M. E. 
Barr 6648 (NY). 

Three North American collections described under t\olo 
specific epithets are closely related and are grouped 
together here under the earlier epithet. They strongly 
resemble Cresporhaphis wienksmpii (Lahm ex Hazslin) 
Aguirre, the type of that genus (Aguirre-Hudson 1991), 
although the connection to an epiphloedal thallus is 
obscure and no conidiomata were observed. The collections 
have ascomata similar to those of C. wlenksmpii, the 
hymenial gel is light bluish in iodine, but asci are 
shorter and narro\oler, and the ascospore range is greater. 
This taxon occurs on wood or periderm of Rhus, Populus, 
and Celtis in North America, whereas C. wlenksmpii was 
described from Salix, Robinia, and Quercus in Europe. 

Cresporhsphls rhoina (Ellis & Everh .) Barr, comb. nov, 
Fig. 2r -t 

Sphseris (Winr:erls) rho ina Ellis & Everh. J. Mycol. 
l: 92. 1885. 

Winteria rhoins (Ellis & Everh.) Berlese & Voglino in 
Sacc. Syll. Fung. Addit. 1-4: 181. 1886. 

Wlnr:erells rholna (Ellis & Everh.) Berlese & Voglino 
in Sacc. Syll. Fung. 9: 910. 1891. 

Leptosporells rholns (Ellis & Everh.) v. HOhnel, 
Sitzungsber. Kaiserl. Akad. Wiss. Hath.· 
Naturwiss. Kl. Abt. l, 118: 1211. 1909. 

Sphaeria (Coelosphseria) fusarlospors Ellis & Everh. 
ined. N.A.F. 1957. 1888. 

Co elosphaeria fusarlospors Ellis & Everh. J. Mycol. 
4: 65. 1888. 

Lepr:osporella (?) fussrlospora (E lli s & Everh.) v. 
H0hne1, Ann. Mycol. 16: 105. 1918. 

Ascomata erumpent from decorticate d wood or periderm, 
separate to gregarious, dull or shining black, globose 
then collabent, 200 - 280 J.lm wide, 120-180 j.lm high; apex 
papillate, ostiole periphysate; peridium dark brown , 10-30 
1-1m wide, cells isodiametric or compressed rows, hyaline 
internally . Asci 40-66 x 7-9 1-1m, oblong, short stipitate , 
unitunicate; apical ring shallow, nonamyloid. Paraphyses 
narrow, guttulate, in gel matrix, light bluish in iodine. 
Ascospores 20·30(-45) x (1-)2.5-3.5 J.,tm, hyaline, elongate 
fusoid to falcate, one celled or delicately 1- septate; 
wall smooth: guttulate; in two three overlapping 
fascicles in the ascus. 

On wood and periderm of living dead trees. 
Kansas: Populus, sine loc. et dat., G. Egeling, comm. J. 
W. Eckfeldt, holotype of Sphseris. fusariospors.; N.A.F. 
1957, isotype; Celels, Rockport, Nov 1893, E. Bartholomew, 
N.A.F. 3016 (NY). New Jersey: Rhus cops.llins L., 
Newfield, Hay 188 5 , J. B. Ellis, holotype of Sphaeris 
rhoins.; N.A.F. 1669, isotype (NY). 
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Franklin Co . , Convay, Baptist Hill, 16 Dec 19 79, H . E. 
Barr 6648 (NY} 

Arthonialcs 
Arthoniaceae 

LOCULOASCOMYCETES 

ArthonJ.• x ylogena ( Ellis E. Everh .) Bar r. comb. 
fig. 3a, b 

DJ.merosporium xylogen um Ellis & Everh. J. Mycol. 2: 
102 . 1886 . 

Ascomata s uperficial, scattered, rounde d in face 
view, pulvinate in side vie\oJ, 150-200 IJIII wide, up to 150 
!Jill high; peridi.um externally 10 - 12 1.1m wide, brown pseudo 
parenchymatous cells, surface irregular by protruding 
clumps of cells , internally and basally yellowish, more 
compressed row s of cells. Asci in one layer , separated by 
compressed rows of paraph yso ids merging above as pseudo
parenchymatou s rows of cel l s, 27.5-38.5 x 20-24 J..IID, 
obovoid to subglobose, bitunicate, Ascospores 15 .5 - 17.5 x 
6 · 7 1.1m , yellowish hyaline, ellipsoid or somewhat obovoid, 
l·septate; wall thin , smooth; guttulate; crowded in the 
ascus. 

On decaying Sal!x wood. Louisiana: sine loc. , 21 
Feb 1886, A. B. Langlois 374, probable holotype (NY). 

The combination into Arrhonis is made with some 
diffidence, for this small fungus showed no thallus in the 
holotype specimen on old wood. Three similar packets bear 
the Herbarium name D!merospor!um populi Ellis & Everh. 
( nom , nud. in Kelsey , J . Hycol. 5: 81. 1889, from 
periderm of Populus t remulo ! des, Montana : He lena , 25 Mar 
1889 , F. D. Kelse y 213, NY). The rounded ascomata arise 
from a thin thallus: ascus and ascospore shapes are 
similar to those of A. xylogena; both are a little larger, 
27.S-40 x 19·24.S pm and 13-19 x S-S.lO IJ. ID, respectively. 

Ph i 11 ips ie l laceac 
Barr ( 198 7a) proposed the combination Johanson!a 

cupulata (Ellis & G. Martin) Barr for Venturia cupulata 
Ellis 6 G. Martin (Amer. Nat. 18: 69. 1884) , a species 
having ascospores 9-13 x 3-4.S IJ.ID . This fungus was 
coll e cted on leaves of Quercus !aur!folia Michx . (F lorida : 
Green Cove Springs, 26 Mar 1883, G. Martin, N.A. F . 1298, 
isotype, NY) . An unpublished name, Venturia ps!lotr !cha 
Ellis 6 G. Hartin on Gelser.t!num sempervlrens (L.) W. T. 
Alton ( Florida: Green Cove Springs Feb 1884 G Martin 
NY) is scarce ly different. Ano~her taxon' di.ffers 1~ 
larger ascospores and the following combination is 
Proposed . 

Johanson!a formosa (El lis & C. Ma rtin) 

Venturia formosa Ellis G. 

Barr , comb. nov. 
fig . 3c 

Martin, N. Amer . 



Pyrenomyc. 139. 1892. 
Ascomata superficial, scattered, rounded in face 

view, discoid in side view, 180-280 JJ.m wide, 80-100 pm 
high, seated on and surrounded by delicate weft of light 
brown hyphae, hyphae bearing scattered brown, septate 
setae, 160-300 pm long; peridium at base pallid brown, at 
sides dark olivaceous. few rows of pseudoparenchymatous 
cells. Asci scattered in paraphysoids that form 
pseudoepithecium of digitate tips, asci 33-60 x 14.5 -28 
JJm , short clavate, thick walled, bitunicate. Ascospores 
21-25.5 x 7.5-9 fJID, yellowish, obovoid, 1 -sep tate; wall 
smooth; granular; crowded in the ascus. 

On leaves of Olea americana - Osmanchus americana 
(L.) Benth. 6o J.D. Hook. Florida: Green Cove Springs, 15 
Apr 1885, G. Martin, holotype (NY). 

The same host plant bears Plochmopelcls elllsll v. 
Arx (von Arx 1959), a nonsetose species whose ascosp ores 
are smaller, 13-16 x 4-5 IJID. 

Philllpslella elllsii Barr, nom. nov. Fig. 3d,e 
Pacellsrla cyanea Ellis & G. Martin, J. Mycol. 1: 97. 

1885, non Cooke 1880. 
Pacellea cyanea (El lis & G. Martin) Sacc. Syll . Fung. 

8: 784. 1889. 
Ascomata superficial, scattered, hypophyllous, 

rounded in face vie w, discoid in side view, 275-385 ,urn 

wide, 65-110 p m high, seated on and surrounded by delicate 
weft of bluish hyphae, lacking setae; peridium at base 
light blue, at sides dark blue, interwoven hyphae in 
matrix. Asci parallel in paraphysoids that form a 
pseudoepithecium of rounded, dark blue, encrusted tips, 
asci 18-25 x 7.5-9 IJID , short clavate, bitunicate. 
Ascospores 6-9 x 2-3 j..lm , hyaline, oblong to so mewhat 
obovoid, 1-septate; wall smooth; homogeneous, crowded in 
the ascus. 

On leaves of Quercus ( laurltolia.) Florida: Green 
Cove Springs, Feb 1885, C. Martin, holotype; two isotypes 
ex Herb . Farlow; N.A.F . 1781 (NY), 

The striking blue pigmentation of hyphae, peridium 
and pseudoepithecium sets this s pecies apart from P. atra 
Cooke, wh ich it otherwise resembles quite closely. On the 
N.A.F. collections the host was named as !lex corlac ea, 
but Cash (1954) corrected its identification and the 
holotype and isotype collections were correctly identified 
as Quercus. 

Dothidealcs 
Pseudosphacr iaceae 

Honascoscroma eckteldcii (Ellis) Barr, comb. nov. Fig.3f,g 
Sphseria eckfeldcil Ellis, Bull. Torrey Bot. Club 8: 

91. 1881. 
Helanomma eckteldcli (Ellis) Sacc. Syll. Fung. 2: 

105. 1883. 



Amphlsphserla eckfeldt I I ( Ell is ) Cooke, Cr e vi llea 16: 
89. 1888. 

Zignoells eckfeldr 11 (Ellis ) Sac c . in Ellis, Cat . Pl. 
New Jersey 519. 1889 . 

Helsnopsamms eckfeldt11 ( Ellis) Ellis 6t Everh . N. 
Amer. Pyrenomyc . 1 78. 1892 . 

Ascomata erumpent from wood fib e rs, gregarious, 
lobose, 135-190 ,...m diem; apex rounde d; peridium brown, 

~a. 15 pm wide, pseudoparenchymatous cells; surface 
bea.ring short, blunt, septate, brown hyphal appendages, 

26.40 pm long, hyphae into substrate. Asci 48-65 x 23-32 
IJ"• oblong , bitunicate, few. Cellular tis s u es pr e sent 
between and above ascl. Ascospores 29-35 x 7.5-9 )Jm, 
yellowish, becoming dull brownish in age, fusoid oblong, 
l-septate, not constric t ed; wall verruculosc in age, no 
gel coating seen; gutt:ula t e, finall y several globules; 
overlapping bi· to triseriate or crowded in the ascus. 

In bleached wood of Castanea. Pennsylvania: near 
Philadelphia, Jan 1880, J. Eckfeldt , holoty pe; Ellis 
N.A.F. 593, isotype (NY) . 

This species poses problems in classification, 
evident by the disparate genera to which it has been 
assigned in the past. The centrum is pseudosphaeriaceous 
and asci and ascospores are quite in accord with the 
smaller ones of H. Innumerosa (Desm.) v. HOhnel, even 
though the substrate is unusual for members of the genus. 

Chaetothyriales 
Ch ae tothyriaceae 

Ceramothyrium martinii (Ellis &: Sacc.) Barr, comb. 
Fig. 3h, 1 

Saccardia martini Ellis & Sacc. Michelia 2: 373. 
1881. 

Phaeossccardinula martini (Ellis & Sacc.) v. HOhnel, 
Sitzungsber. Kaiserl. Akad. Wiss. Hath .. 
Naturwiss. Kl. Abt. 1 , 124: 57. 1915. 

Ascomata scattered, superficial, hypophyllous, on and 
beneath thin weft of bro\o:nish branching hyphae, collabent, 
104-250 Lim wide, 80-130 IJ m high; apex minutely papillate; 
peridium up to 12 um wide, rows of small pseudoparen· 
chymatous cells, surface covered by hyphal weft. Asci 37-
60 x 15-20 um, oblong, bitunicate, in gel mAtrix beneath 
sho r t periphysoids. Ascospores 20-27(-30) x 7-9 ).1m, 
hyaline, oblong, ends obtuse or one end mucronate, 5-7· 
(9-)septate, longitudinal septum in one or two cells at 
times; wall thick, smooth; granular gut.tulate; 
overlapping and crowded in the ascus. 

Holotype not seen, presumably at. PAD. Possible 
syntypes on leaves of Quercus laurifolis, Florida: 
~rescent City, \.linter 1880, G. Martin (three packets), NY 
A~:en Cove Springs, 1881, G. Martin, ex Farlow Herb., NY. 
dat itional collections on Quercus include sine loc. et 

· • G. Martin; N.A.F. 1289a; on Hsgnolla glsuca - H. 
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vlrglnlana L., N.A.F . 1289b; as var. major ined. N.A.F. 
1 289c (NY). The species was i llustrac.ed on Quercus (Ellis 
and Everhart 1892). 

Because of the thin peridium , delicate hyphal wef t 
a n d hyaline ascospores, this species appears better 
assigned to Ceramothyrium than to Ph seossccardinuls , even 
though some ascospores may show one or two longitudinal 
septa. The ascospores are mostly obtusely ended, simila r 
to those of C. carniolicum ( Rehm ) Petrak rather than 
bearing the mucronate tips described for C. llnnaeae 
(Dearness) Hughes (Co nstantinescu et al. 1989). No 
Scanhughesla anamorph has been observed for C. marclnll. 

Chaecochyrlum berenice ( Berk. & Curtis) Barr, comb. nov , 
Fig. j -1 

Sphseria berenlce Berk. & Curtis, Grevillea 4: 108. 
1876 . 

Acanchostigma berenice (Berk. & Curtis) Sacc. Syl l . 
Fung. 2: 210. 1883. 

Venturia saccardioides Ellis & C. Martin, Amer. Nat. 
18: 69. 1884. 

Acanthoscigma saccardioides (Ellis & G . Martin) Sacc. 
Syll. Fung . 9: 854. 1891. 

Ascomata scattered, hypophyllous, superfi.cial on a n d 
in thi n weft of brown hyphae, collabent, 100 - 150 r-a m wi d e, 
80-100 ,... m high; apex minutely papillate; peridium narrow, 
light brown, pseudoparenchymatous cells; surface covere d 
b y hyphal weft bearing brown , usually septate setae, 55-
100 x 5.5-9 IJ. Ill. Asci 37.5-55 x 9-17.5 IJ. Ill, oblong o r 
saccate, in gel matrix beneath delicate per i physoids. 
Ascospores 11 - 20( - 22) x 2.5-3.5(-5.5) IJ ill , hyaline to 
yellowish, oblong to obovoid, ends obtuse, rarely 
mucronat.e , (1-)3-septate; wall thin , smooth; guttulate; 

Fig. 3. a , b. Arthonia xylogena, a, outline of ascoma 
showing position of asci, b, ascus, ascospores and upper 
cellular layer. c. Johansonia formosa, ascus, ascospores 
and tips o f pa r aphysoids. d,e. Phlllipslella ellisii, d , 
outline of as coma showing position of asci, e , ascus, 
ascospores a n d tips of paraphysoids. f , g. Honascostroma 
eckfeldtll, f, habit of ascomata, g, ascus and ascospores. 
h,i. Ceramochyrlum martlnii, h, habit of ascoma, i , 
ascospores. j - 1. Chaetothyrium berenice, j, outline of 
ascoma beneath setose hyphal weft, k, seta, 1, ascospores . 
m. Guignardia apocynl, ascus and ascospores. n,o. 
Chaetomastla scelesta , n, habit of ascoma , o , ascospores. 
p-r. Immot:thia atrograna , p, outline of ascoma s h owi n g 
basally wide peridium, q, ascus apex and ascospores (from 
A. confertlssima), r, ascospores (left from A. deformaca , 
right from A. pilosel la). Chaecochyrlna applanata, 
ascus and ascospores. t,u. 11icropeltis subcyanea, t , 
habit of ascoma, u, ascospores. Standard line - 150 IJm 
for ascomata, 15 1.1m for asci, ascospores, seta. Habit 
sketches not to scale . 
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overlapping and crowded in the ascus. 
On leaves of Hagnolia glauca - H. virglnlana L. 

Florida: Green Cove Springs , Mar 1883, G. Hartin, 
holotype of Venturia saccal:'dloides, two packets (NY). 
Also on holotype of Ventul:'ls a.pplsnaca, 2 Mar 1883 (NY). 

As in the material of Cersmochyrlum marclnli, the 
hyphae are lightly pigmented, contain one or two globules 
per cell, and are branched ani:l anasto mose. The darker 
setae develop on the hyphae and f rom peridum cells. Ellis 
and Everhart (1892) reduced V. saccardioldes to synonymy 
under the Berkeley and Curtis name. That was described 
from Hagnolia macrophylla Hichx. Ellis and Everhart also 
noted specimens from Louisiana on H. grsndiflora L . 

Pleosporales 
Bot r yos phae r iace ae 

Gulgnardls Viala & Ravaz and G. bidwellll (Ellis) 
Viala 6c Ravaz have been proposed to be conserved 
(Hawksworth and Dav id 1989) and the Committee for Fungi 
and Lichens (Cams 1992) has recommended acceptance. The 
genus was introduced to replace Lsescadis Auersw. 1869, 
non Kunth ex Lessing 1832, and would thus be typified by 
L. slnea (Fr.) Auersw., which in turn is a species of 
Plagiostoma (Barr 1978). Biss ett (1986) and Barr (l987b) 
utilized Discochors v. HOhnel for Cuignardia bldwellii and 
related species but because of the numerous plant patho-
gens that are involved , the proposal to 
Culgnardls in this sense has much merit. 

Gulgnardia apocyni (Ellis & Everh.) Barr, comb. 
Fig. 3m 

Laescadia spocynl Ellis & Everh. Proc. A cad. Nat. 
Sci. Philadelphia 42: 230. 1890. 

Ascomata immersed, se parate or gregarious, sphaeroid , 
150-200 um wide, 120-165 JJ ID high; apex plane , sma ll 
ostiole; peridium dark brown, narrow. Asci 40-52 x 9-14.5 
urn, oblong, bitunicate. Pseudoparaphyses scanty. 
Ascospores 9.5-14.5 5-6.5 urn, hyaline , oblong to 
obovoid, usually tape red to base, inquilateral, one 
ce l led; wa ll thin, smoot h; guttulate; overlapping bi · to 
triseriate in the ascus. 

On stems of Apocynum. Ontario: Londo n, Jun 1890 , J. 
Dearness 1734 , holotype (NY); isotype (Dearness Herb . in 
DAOH); N.A.F. 2540 (NY). 

Leptosphaeriaceae 

Dldymolepca anomala (Ellis 6c Everh.) Barr, comb. nov . 
Lepcosphserla anomol.a Ellis &: Everh. J. Mycol. 3: 

117. 1887. 
Didymosphaeris snomala ( Elli s & Everh.) Sacc. Syll. 

Fung. 9: 730. 1891. 
Hlcrothella anomsls (Ellis &: Everh.) Kuntze , Rev. 

Gen. Pl. 3: 498. 1898. 
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Wet:tstelnlna anomala (El lis & Everh.) Barr, Contrlb. 
Univ. Michigan Herb. 9: S48. 19 72. 

Dldymella anomala (Ellis 6 Everh.) Shoemaker & 
Babcock, Canad. J. Bot. 65: 387. 1987. 

The separation of species in Dldymolepts from those 
in Dldymells (Phaeosphaeriaceae) was justified by Barr 
(1987b, 1992a). As Ellis and Everh~rt noted .,..hen. th~y 
de scribed I... anomala, chis species 1-s leptosphaero td tn 
shape and consistency of ascomata; it fits t,•ell .,.. ith 
others in Dldymolepr::a. It .,as redescribed and illustrated 
by shoemaker and Babcock (1987) . The holotype specimen is 
on dead herbaceous stems (Utah Territory, Jun 1887, S. J. 
Harkness, NY)· 

oacaapiaceae 

Chsetomascls scelest:s (Cooke &: Ellis) Barr, comb. nov. 
F'ig . 3n, o 

Lophloscoma scelescum Cooke & Ellis, Crevillea 6: 12. 
1877, for Lophloscoma microstoma Cooke & Ellis, 
Grevillea 4; 179. 1872, non Niessl. 

Nsvlcells mlcroscoms Kuntze, Rev. Gen. Pl. 3: 500. 
1898. 

Ascomata immersed, separate, ellipsoid, up to 1000 p.m 
long, SS O p.m wide and high; apex rounded with elongate, 
low, compressed papilla; peridium dark reddish brown , u p 
to SO J.lm wide, rows of small pseudoparenchymatous cells, 
hyphae in wood in upper regions. Asci 100 · 130 x 16 · 18 p. m, 
clavate, bitunicate. Pseudo pa raphyses narrolo'ly cellular, 
numerous. Ascospores 21·26(·30) x 7·9 pm, dark reddish 
brown, o blong to obovoid, ends obtuse. often inequi· 
lateral, (3·)S·7·septate, s l ightly constricted at median 
o r submedian, first ·formed septum ; wall dark, h eavily 
verruculose; one globule per cell; biseriate in the ascus. 

On old woo d of Acer. New Jersey: Ne"'fie ld, N.A.F. 
96, F . Nova · Caes. 92 , Spring 1876; fragment "one of the 
original slice" , isotype; Feb 1880; Viburnum, no data; 
another packet, no data; Ohio: Acer saccharum Mars h ., 
Horgan 11 88 (NY). 

Specimens on Quercus and Hslus wood und er this name 
ar e i nste~d Plac ystomum obt:eccum Peck (Melanommata l es, 
Barr 1990a). Ellis and Everhart (1892) added Sphaer i s 
ps chysscus Cooke & Ellis (Crevillea 4: 179. 1872) as a 
synonym, but the specimen F. Nova-Caes. 93 of Sphserla 
pachys scus on Que rcus (New Jersey: Newfield, 31 Jul 1876) 
:hile o vermature is more like P. obtectum. The reddish 

rown, verruculose ascospores and the small-celled 
p:ridium of C. scelesca are not l ophiostomataceous 
t ough the apex is somewhat elongate and compressed.' 

Immotth la scrograns (Co oke & Ellis) Barr, comb. nov. 

Spnaer la Btrograns Cooke & Ellis, Grev~~~~:p·Sr: 15. 
1879. 
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Amphisphaeria atrograna (Cooke & Ellis) Sacc . Syll. 
Fung. 1: 722. 1882. 

Gibbers acrograna (Cooke & Ellis) Sivanesan, Trans. 
Brit. Mycol. Soc. 65: 396. 1975. 

Amphisphaeria deformata Ellis & Langlois, J. Mycol. 
4: 123. 1888. 

Amphisphaeria pilosella Ellis & Everh. Proc. Acad. 
Nat. Sci. Philadeophia 47: 418. 1895. 

Gibbers pilosella (Ellis & Everh.) Sivanesan, Trans. 
Brie Mycol. Soc. 65: 395. 1975. 

Amphisphaeria confertissima Ellis & Everh. Proc. 
Acad. Nat. Sci. Phialdelphia 47: 418. 1895. 

Gibbers confercissima (Ellis & Everh.) Sivanesan, 
Trans. Brit. Mycol. Soc. 65: 395. 1975. 

Ascomata separate to densely gregarious, erumpent 
superficial from blackened stromatic crust, globose or 
nearly so, (130·)180·385 J,lm wide; apex rounded or short 
papillate, pore area pallid in surface view, ostiole 
periphysate; peridium soft, reddish brown, small pseudo· 
parenchymatous cells, 20·40 J,lm wide at sides, base widened 
by rows of hyaline cells, 50-80 J.lffi, occasionally base 
columnar; surface roughened with protruding cells. Asc i 
50-90 x 5-8(-10) f.lm, cylindric or oblong, bitunicate, (4-
6·)8-spored. Pseudoparaphyses narrowly cellular. 
Ascospores 9-14(-16) x 4.5-6(-7) ~m. clear brown or 
reddish brown, wall and septum darkened, obovoid, lower 
cell often shorter and narrower than upper , l·septate , 
constricted; wall smooth or sparsely verruculose; one 
globule per cell; uniseriate or partially biseriate in the 
ascus. 

In blackened crustose stromatic base on wood. Th e 
type specimen of Sphaeria atrograna in K, described from 
Liquidambar (New Jersey: Malaga, J. B. Ellis, Cooke 3179) 
was investigated by Sivanesan (1975); two isotypes are at 
NY, dated Sep 1878 and 14 Sep 1878. Other matching 
collections include the following. Louisiana: old cedar 
post, Pointe k la Hache, 21 Mar 1886, A. B. Langlois, F l . 
Ludov. 1459, holotype of Amphisphaeria deformata; 
Massachusetts : Tilia, Franklin Co., Conway, Baptist Hi ll , 
5 Nov 1978, M, E. Barr 6523; Ohio: wood, summer 1894, 
Morgan 1103, holotype of A. pilosella; wood, Morgan 1028, 
holotype of A. confercissima; Morgan 1039 (NY). 

Despite minor variations, the specimens noted above 
are not separable into four species and are merged under 
the earliest name. Morgan 1039 bears pycnidial 
conidiomata identical to the ascomata, containing light 
reddish brown , one celled conidia, 7-8 x 3.5·4 ,urn. A 
collection from North Carolina (Macon Co., Ellicott Rock 
Trail, 14 Oct 1990, Y. Doi, A. Y . Rossman and C. J. 
Samuels, BPI) is close to I. atrograna, but is slightly 
smaller and the pallid ascospores measure 6·8(·9) x 2·3 
urn. Pycnidial conidiomata are interspersed with ascomata; 
conidia are hyaline, one celled, 4-5 x 1 urn. 

Coleroa pusiola (Karsten) Sivanesan may well be 



other species in the genus, although the illustration of 
::comata shows a thinner peridium (Sivanesan 1975). Asco
spor es are smaller than in I. acz.-ograna.. 

Hicro~:! tisdpaeccetees described under Venturia 

from that genus and tentatively 
chaecothyrlna (Sarr 1968). 

were excluded 
referred to 

Chlfecothyrins applsnats (Ellis 6. G. Hartin) Barr, comb. 
nov. Fig. 3s 
venturia applsnsta Ellis 6. G. Martin, Amer. Nat. 18: 

69. 1884. 
Ascomata superficial, hypophyllous, scattered, 

dimidiate scutate, up to 200 f.lm wide, apex with rounded 
pore; peridium blackish brown above, hyaline at base, 
small pseudoparenchymatous cells, in surface view 
approachi ng textura epidermoidea, extending on substrate 
as thin radiating pellicle, bearing scattered, dark bro\o'n, 
septate setae, 33-100 x 3.5-5.5 !J. m. Asci 33-38.5 x 11-
14 .5 JJill, oblong saccate, bitunicate. Pseudoparaphyses 
narrowly cellular. Ascospores 10-13.5 x 3.5·5 IJ,m, 
hyaline , obovoid, ends obtuse, l·septate, not constricted; 
wall smooth; two globules per cell; crowded in the ascus. 

On living leaves of Hsgnolis glsuca - H. vlrglniana. 
Florida: Green Cove Springs, 1 2 Mar 1883, G. Hartin, 
holotype (NY). 

This fungus is similar to C. asterinoides (Ellis & G. 
Hartin) Sarr (Mycotaxo~ 29: 504. 1987; Venturia 
ascerinoides Ellis 6. G. Martin, N. Amer. Pyrenomyc. 138. 
1879 2). The latter was co l lected at the same time and 
local ity on leaves of Quercus laurlfolia. It h as larger 
asci (38.5-46 x 13-16.5 J.~m) and ascospores (15.5-17.5 x 
4.5 - 6 ~J,m), in addition to the different host tree. 

Hlcropelcls subcyanea (Ellis & G. Hartin) Barr, comb. nov. 
Fig. 3t, u 

Ascerina subcyanea Ellis & C. Martin, Amer. Nat, 18: 
1148. 18 84. 

Ascerella subcyanea (Ellis & C. Hartin) Sacc. Syll. 
Fung. 9: 395. 1891. 

Hicrochyrium subcyaneum (Ellis & G. Hartin) Theissen, 
Ann. Hycol. 10: 191. 1912. 

Diccyochyrium subcyaneum (El li s & G. Hartin) 
Theissen, Oesterr. Bot, z. 62: 278. 1912. 

Ascomata superficial, hypophyllous, dimidiate 
:cutate, 190-220 J.llll wide, apex with wide rounded pore, 65-

0 JJ.m ; peridium bluish brown above, hyaline at base, 
approaching textura epidermoidea in surface view, 
extending as thin bluish pellicle of delicate hyphae. 
~sci 50-60 x 12-14 IJ.m, oblong, bitunicate. 
(;e~~oparaphyses narrowly cellular. Ascospores 1 5 ·21 x 
to~ar!\,5-4.5 JJ.m . hyaline, narrowly obovoid, tapering 

ase, ends obtuse, 2-septate, not constricted; wall 
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(NY), 

This fungus. closely related to species of Chaeeo
t:hyrina, has more elongate, two- septate ascospores, lacks 
setae, and appears t.o be best assigned to Hicropelt:J.s. 
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Abstract 

A new study of the holotypes sbows both Ponce de Leon (1976) 

and Wright (1990) are correct in synonymizing Lycoperdon pachydermum 

Peck and Mycenastrwn fragile Uv. The verrucose spor~s attributed by 

Calonge and Martin (1990) to the type of Lycoperdon pachydermum are a 

contamination. Lycoperdon pachydermum ss. Calonge and Martin is 

Calvatia booniana A.H. Smith. 

Resume 

Une nouvelle etude des holotypes montre que Ponce de Leon 

(1976) et Wright (1990) etaient corrects en synonymisant Lycoperdon 

pachydermum Peck et Mycenastrwn fragile Uv. Les spores verruqueuses 

anribuees par Calonge et Martin ( 1990) au type de Lycoperdon pachydermum 
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sonl une contamination . Lycoperdon pachydermum ss. Calonge et Manin 
est Calvatia booniana A.H. Smith. 

In 1970 1 studied Peck's collections of Lycoperdon in the New 

York State Museum in Albany and did not fmd a ripe type specimen of 

Lycoperdon pachydermum Peck, Bot. Gaz. (Crawfordsville) Vll:54 (1882). 

In my paper on typification of Lycoperdon described by Peck and Morgan 

(1979), I relied on an isotype in the New York Botanical Garden to make 

an opinion on Peck's species. The pieces in NY have unfortunately lost all 

of their spores but what remains of the capillitum and especially the typical 

endoperidium fit well the concept of the species as established by Zeller and 

Smith (1964). It is on this basis that I identified as Calvatia pachyderma 

(Peck) Morg. a large puffball I had collected on the french Mediterranean 

coast and which was also found in Spain (Demoulin, Marlin and Calonge, 

1988). 

I was thus surprised to see Calonge and Marrin ( 1990) repon on a 

mature type specimen of Lycoperdon pachydermum deposited in NYS which 

presented verrucose spores. The answer to the problem is probably that the 

specimen in question had been on loan in 1970 to P. Ponce de Leon who 

annotated it in March 1972. Ponce de Leon published his study of this type 

in 1976 in a paper devoted to the genus Gastropila and I overlooked the fact 

that the type of a Lycoperdon name was discussed there. This 1976 paper 

was also overlooked by Wright who in 1990 reported his examination of the 

type of Lycoperdon pachydermum and concluded that it was identical with 

Gastropi/afragilis (Uv.) Homrich & Wright. Ponce de Leon had reached 

the same conclusion and gave SEM pictures of the spores and capillitium of 

the two types. Those pictures show perfectly smooth spores which is a 

unique character in Lycoperdaceae and similar to those we found in the 

european material reponed in 1988. 

Given the contradiction between Calonge and Marrin on one side, 

and Ponce de Leon and Wright on the other side, I bad to reexamine the type 

of Lycoperdon pachydermum. I also compared it to those of Gastropila 
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jrogilis and Calvatia booniana. 

The bean of the problem lies in the fact that no large piece of gleba 

is reserved in the Peck collection which consists of broken pieces of 

pe:dium. Spore dust is present on those pieces of peridium but 

contaminant spores of another puffball must be present for one can observe in 

some areas both smooth and waned spores. Calonge and Martin decided 

that the waned spores belonged to the type and that the smooth spores were 

the contaminant, while the reverse is true. By carefully examining the pieces 

of peridium under a dissecting microscope, it was possible to select spots 

where some gleba was still auached. In the innennost pan of those areas 

the spores were of the smooth type only. II was funber discovered that 

smooth spores were constant while the verrucose ones were not encountered 

everywhere. My measurement of the smooth spores are 4,2-4,7-5,4 x 3,4-

3,8-4, 1 11m. An indirect argument also lies in the structure of the peridium: 

in my experience this is unique to the smooth spored taxon. 

II is not surprising that the type of L.pachydermum became 

contamined since it was repacked. The label bears • Calvatia pachyderma • a 

combination made eight years after publication of the species in Lycoperdon. 

Further as we will see below, this collection bas cohabited with large 

specimens of the rough spored Ca/vatia booniana. 

Examination of the type of Mycena.strum fragile Uv., Ann. Sc. Nat., B01, 

ser. 3,2:22 1 (1844) deposited in the Cryptogamic Herbarium of the Paris 

Natural History Museum confinned its idemity with Lycoperdon 

pachydermum. This is also a broken specimen but more gleba is preserved 

and it is not contaminated. My measurement of the spores is 4,5-4,9-5,2 x 

4,2-4,5-4, 7 11m. 

In both types the capillium reaches 6,411m in diam. with a wall up 

to 1 ,011m in L. pachydermum and 1,2 11m in M. fragile . II presents 

numerous punctiform pores and disaniculates at septa. The endoperidinrn 

is very thick with septate thick walled hyphae (up to 8,0 .,_m, wall 1,4 11m in 

L.p. , 5,2 11m, wall 1,0 .,_m inM. f). Very wide elements up to 17 11m in 
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diam. have been observed in L.p. but not M.f My experience with the 
homogeneous european material is, however, that the development of those 

swollen elements is dependant on the ripening process and varies greatly 

even in different pans of a fruit body. 

I am thus convinced Lycoperdon pachydermum and Mycenastrum 

fragile are synonymous. One will note that both epithets can be used for if 

one segregates this fungus in the genus Gastropila the correct name is 

certainly G. fragilis (Uv.) Homrich et Wright. If however one prefers to 

retain it in the genus Ca/vatia , given the existence of a Calvatia fragi/is 

(Vitt.) Morg. , the combination C. pachyderma (Peck) Morg. is the correct 

one. 

A fmal question is what is Lycoperdon pachydermum ss. Calonge 

et Martin, for which they use the combination Langermannia p. (Peck) 

Kreisel (Feddes Report. 64:I20, 1962, not Beih. Nova Hedwigia 25:202, 

1967 as stated) ? 

I could solve this problem through the fact that I received on loan 

from NYS the other Calvatia pachyderma specimens from Peck's herbarium. 

Two of those are presumably duplicates of collections which Calonge and 

Martin recorded from NCU as Langermannia pachyderma. The collections 

are "Salt Lake Co., Utah, sept 1904, A.D. Garrett 534" and "California, 

Wm. R. Dudley 309". Another collection, "California, W.R.Dudley 56", 

matches perfectly the type of L. pachydermum while the aforementionned 

two, although superficially similar present verrucose spores. With the 

optical microscope the warts can only be seen by staining them with 

methylene blue in 10 % ammonia. There is also a slight difference in 

peridium appearance, but more importantly in its strucrure. The 

endoperidium is not particularly thick nor made of thick walled septate 

elements. The capillitium also seems to remain more cottony by not 

disintegrating easily at the otherwise abundant septa and the pores seem more 

irregular in distribution . Those characters match well the type of Ca/vatia 

booniana A.H. Smith in S.M. Zeller and A.H. Smith, Lloydia 27:164, 1964 

I have seen in MICH ,a part of which is in LG. 
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If A.H. Smith gave me a part of this type specimen it is in fact 

!)eCaUSO 1 intended to study more thoroughly the attribution to Langennannia 

proposed by Kreisel. 

At the moment I consider Langermannia a weakly defined genus, 
and were it not for tradition, would merge it with Calvaria. If it is retained 
however, one of the most typical characters is the smooth peridium due to a 

thick hypbal outer layer which dominates over a reduced 

pseudoparenchymatous layer. Together with a rather tenacious 

eodoperidium this aids dispersal by rolling of the whole fruit body. 

In Calvaria booniana the endoperidium is fragile and much of the 

exoperidium is more or less pseudoparenchymatous, hence the cracking 

into broad warts. I would thus not anymore consider a transfer of Calvaria 

booniana to Langennannia. One should also note that Calvaria 

pachydenna ss. Swoboda ( 1940) from Iran is also Calvaria booniana or a 

very close taxon as testified by the exoperidial aspect, dominance of exo

over endoperidium and punctate spnres. This is probably the same fungus 

that was reponed from Nepal by Kreisel (1989). 

Whether one should retain the genus Gasrropila or not is very 

much a matter of taste. Before considering this issue one must be conscious 

of the methodological problems linked to the study of peridial anatomy in 

Lycoperdaceae. One will only get a clear idea of those stuctures by boiling 

very thin sections in chloral hydrate. The ideal stage is rather transient for 

not all stucrures can be satisfactorally rehydrated in marure fruit bodies, while 

in immature ones not all structures are formed . The ideal stage, which is 

not easily found, is a fruitbody just before ripening. In Calvaria the 

difficulties are especially impnnant because of the large size of the 

fruitbodies which when collected unripe will undergo even more than small 

species anomalous ripening, if not quickly beat dried. Many herbarium 

collections are indeed of such • notreif" as said Kreisel, specimens and 

present untypical anatomy. This explains the difficulty of many authors to 

mterprete the peridial structure of Lycoperdaceae even if this structure does 
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in fact answer a very constant pattern. 

For those reasons I am reluctant to modify accepted generic 

concepts in the Calvatia-like fungi as long as I have not been able to study 

the anatomy of more adequate material. Nonetheless since my 1971 thesis 

(fig 25), I contend that Calvatia is an anificial grouping of at least three 
phyletic entities that when based on spores, capillituru and peridial characters 

can be related to various clades of Lycoperdon. Dismembering of the genus 

especially on the basis of single characters, as was done by Kreisel (1989, 

1992) with capillitum pore shape for Handkea, is however in my opinion 

premature, and I prefer to provisionnaly maintain a large artificial genus 

Calvatia. Gastropila is, I admit well characterized by its smooth spores 

and very thick endoperidium, a character well noted by Peck, while later 

authors often failed to notice that the important point was the thickness of the 
endoperidium, not the thickness of the peridium as a whole. 

I consider Gastropila to certainly be as acceptable a genus as 

Langermannia, but I personally prefer not to use it for the following reason. 

The species in my opinion closest to Ca/vatia pachyderma is Calvatia 

craniiformis (Schw.) Fr., the type species of the genus, which has an 

endoperidium made up of thick walled spherocysts and almost smooth 

spores. One should remember I consider the loss of wans in a 

Lycoperdaceae spores a derived character in the light of our observations on 

spore wall ultrastructure in Gasteromycetes (Bronchan et al., 1975). 

Absence of subgleba is a character that can be either primitive or derived, but 

in my opinion in the Lycoperdaceae, it is usually derived, and not of generic 

value . I would thus suspect Ca/vatia pachyderma to be a rather close 

derivative of Calvatia craniiformis , much closer phylogenetically to that 

species than to many other Calvatia. 
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UNUSUAL SPORE PRINT COLOU RATION WITHIN T HE FAMILY 
HYGROPHORACEAE: 

Two distinctive taxa ~corded from Tasmania 
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ABSTRACT 

Two species of Hygro c:ybe. H. lilaceolamellata (S tevenson) Horak and fl . 
eryihrocrenara Monks and Mills sp. nov. are described from Tasmania. These two 
species appear to be exceptional representatives from the Family Hygrophoraceae as they 
produce spore prints of violet white. and . pale magenta to wh ite (variable) colour 
respectively . Differing opi ni ons about th e colou ration of the spo re print of 
Aeruginospora singularis Hl:>hnel are noted . It is suggested that fungi producing pale 
green , viol et, magenta (or other?) coloured spore prints should be accepted within the 
Hygrophoraceae. and that taci t assumptions concern ing the spore print colour of A. 
singufaris need to be questioned. 

INTRODUCTION 

White spore pri nts are the accepted nann for members of the fami ly Hygrophoraceae 
Roze. The on ly major exception known to us lies within the genus Aeruginospora 
Hijhne l. Aeruginospora singufaris HOhnel , the type species of thi s genus, is at the 
centre of some debate over the colour of its spore print. It was described by Htihnel 
( 1908) as having a pale green ("Spa ngrUn" . verd igri s) spore print. Donk (1962) and 
Singer (1986) have indicated that they believe that the spore print of A. singufaris is 
white, and whi lst Horak (1968} concurred with HOhncl . Orton and Watlin g ( 1969) 
suggested that fun her field work on this species is necessary. 

One assumption underlying this debate over the colour of the spore print of A. 
singularis is that the print colour is either white or green. Eger ct al. ( 1979) have 
reponed the following from the polyporaceous genus Pleurotus "va riation within the 
Progeny of single sporophores was observed i.e. buff. vinaccous buff. and vinaccous 
spore prints in the progeny of the white spored "F4 "". This is a fim1 indica tion of the 

Variable colour of spore prints in one species of Pleurotus. There are implica tions in 
these obsen•ations when fungi from the Hygrophoraceae are considered. 

La* Pre~ent add re ss. Department of Primary Industry. New Town Research 
boratones.St Johns A venue. New Town. Tasmania 7())8 Australia. 
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In this second paper* outli ning the Hygrophoraccac of Tasmania. we report the presence 
of two fungi which deposit pallid vio let to magenta spore prints. 8 01 h fungi are reported 
fro m Tasmania for the fi rst time: flygrocybe lilaceolamella/a (Stevenson) Horak is now 
known fro m New Zealand and Tasmani a: the other appears to be a new species which 
deposits spore prints of variable colour. 

MATERIALS AND METHODS 

Specimens were co llec ted from va rio us loca li ti es within Tasmania over a _number of 
yea rs. they were descri bed fresh and then dried as soon as possible. Spore pri nts were 
obtai ned as soon as prac ticable afl er collection and genera ll y represent spores dropped 
overn ight. A ll spore prints were o btained on mi croscope slides and the colo ur of the 
massed spores noted immediatel y after the cap was removed. Colour codes and 
no mencla ture used are those of Komerup and Wanscher ( 1978). Sectio ns and pieces of 
ti ssue were revived and exa mined in 10% aq ueous a mmonium hyd roxide. Spore 
measurements , a mi nimum of 20 per cap, were taken fro m spores in spore pri nts or 
spores adhering to the st ipe surface. All specimens li sted are deposited at the Tasmanian 
Herbarium Hobart (HO). 

O BSERVAT IONS 

Hygrocybe li/aceolamellala (Stevenson) Horak. Fig. I (a-b) 

T hi s taxon was fo und a mong the wetter hardwood forests of Tasmani a in which 

Norhofagw; cunninxhamii fo mts a signifi cant portion of the tree cover. 

Macroscopically the specimens collected in Tasmania differed only marginall y from the 
descripti ons of Stevenson ( 1962) and Ho rak ( 1973. 1990). T he most significant 
d ifferences being (a) disc- fi nely scaley to scurfy from youth, and (b) lamellae - colours 
more-or-less consistent ly the somewhat greyer tones of Hora k's descri pt ions to greyish 
magenta ( 14D3). 

Microscopic features were largely consistent wi th published da ta and showed only 
minor differences e.g. (a) Mature spores exhi bited a wider range of di mensions than 
recorded by previo us authors, from 5.5-8 x 3-5 11m (Average 6.28 x 3.76) in one cap 
fro m HO 124676 up to and including those publi shed by Horak ( 1990) from caps of other 
co llectio ns. (b) the apiculus was considerably mo re substa ntia l than that depicted by 
Horak, and whilst the spores were defini tely constricted they did not consistentl y have the 
more pronounced waist shown in Horak's {1973 and 1990) drawin gs. The overall 
result is that the spores from the Tasmanian speci mens appear to be more voluminous than 
those from New Zealand (see Fig. I). 

*Paper I. Mo nks A . and Mills A. ( 199 1) Camarophyllus rodwuyi a Rediscovered 
Fungus. In Aspects of Tasmanian Botany a Tri bute to Winifred Curti s. Pap. Proc. Roy. 
Soc. Tas. M. Banks. S. Smith. A . Orchard and G. Kant vilas Eds. 
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Features not noted b)' eartier investigators were 
(a) Spore print violet white ( J8A2) in all caps tested 
(b) Hymenophoral trama regular to very s lightly divergent in sections from fresh 

basidiomes. 

Specimens examined. Tasmania: Pipeline Road. N.W. under Norhofagus V. 1990. 

Robinson and Fuhrer HO 124676: Little Aorenline River \'alley (near Strathgordon Road 
crossing) under mixed forest on mossy soi\1989 Monks: Mt Field National Pa rk (Lyre· 

bird wal k) on soil beneath Atherosperma/Eucalypws forest IV 199 1 Mil ls 1062. 

Hygrocybe erythrocrenata Monks and Mi ll s sp. nov. Fig. I (c-O 
Pi leus 10-35 mm. hemisphericus vel obiUse conicus. lateritius. stri atus. siccus. 

lamellae distantes. subdccurrentes vel decurrentes. subroseae vel albidae. Stipes 25-70 x 
1.5-4 mm, pi leo concoloratus vel rufus. cy lind ric us. Sporae (5.5)6-8 x 3.5-5 Jlnl. 

ellipticae, lae\•es. hyali nae. nonamyloideae. Fibu lae prcsentes. Ad terram inter muscos 

in silvis. Tasman ia. Holotypus HO 13 11 96. 

Pileus 10-35 mm. hemispherical to broadly campanulate or obt usely con ical sometimes 
planoconvex with broad obtuse umbo. cent re subdep ressed to depressed a t maturity. 
brownish red (8C8) to reddish brown (SD 7-8) fad ing rapid ly to pale yellow on part ial 
drying then to greyish orange when fu ll y dry. dry. hyg rophano us. becoming scurfy at 
centre when mature ma rgin stri ate when moist. nonstriate dry. crenate to subcrenate .. 
Lamell ae subdecurre nt to dccurrenl. distant. thick, waxy. white or yell ow ish wh ite to 
pi nkish white (7-IOA2) or pallid reddish grey (pall id 1282). Stipe 25-70 x 1.5-4 mm. 
equal to somewhat swoll en at base, dry. smooth. si ngle to dense!)• gregarious. red (8A7). 
remai ns red after drying. 

Spore pri nt eithe r white or greyish magenta ( 1304). Spores (5.5) 6-8 x 3.5-5 Jtm 
mostly elli ptic to ovate. sometimes constriciCd. hyaline. smooth. inamyloid. Basidia 34-
60 x 6-8 pm. 2 and 4 spored. Basidioles present. Pileipell is a cutis of cylindri cal non
gelatinised hyphae 5-7.5 Jllll diam .. cytoplasmic pigments present. Clamp connections 
present. Hymenophoraltrama regu lar to somewhat irregular. 

Ecology. On soil in disturbed and non -d istu rbed sites in litte r or growi ng among 
mosses under Nothojagus cunninglwmii o r mixed fo rest (N. (;unninghamii and 
Eucalyptus spp with o r withou t Acacia spp and Atherosperma mosch(llum ). May to 
August. 

Distribution . In wette r fo rest reg io ns of Tasmania includ ing wet gu ll ies in eastern 
Tasmania. 

~0'"-~en_ts. T he red-brown capped basidiomes were found at widely di spersed 
docahtles m Tasmania. They are readily c haracterised by thei r crenate reddish cap with 

ecurrent white to pallid pinkish grey gill s and red s tipe. When dried the di stinctive 
pattern of pallid yellow to pale greyish orange cap with red stipe and gills which intensify 
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the fresh colours makes identification very si mple. 
There is no doubt that the caps producing the different coloured spore prints are of the 

same species. They were collected from basidiomes 
in the same populations occupying an area of more-or-less one square metre , and apan 
from the spore print/lamellae colour differences the y are macroscopically and 
microscopica lly indist ingui shable. It should also be noted that a ll of the spore print 
colours reported here were from fresh spore prints. and the colour variation seen does not 
represent fading of the spore print colour due to desiccation or other causes. Tbe 
colouration of the fresh print can be predicted following examination of the lamellae prior 
to the spores being deposited. Print colour is stable for some days. 

HOLOTYPE: Tasmania. HO 131196. on soi l in mixed forest Moonlight Ridge (near 
Lune River). VIII 1989 Monks. 

Additional speci mens examined. Tasmania: Hellyer Gorge (near Burnie) on soi l under 
mixed Norhofagus, Eucryphia,Ac:acia.Atherosperma, Eucalyptus forest V. 1987, 
Mills 683 and 685: Mt Read (near Roseberry) on soil under mixed Nothojagus forest, 
IV. 199 1. Mills 1012: Litt le Aorentine Rive r va lley (near Strathgordon Road) on soi l 
beneath mixed forest . VI. 1991. Mills 10 14. 

DIS CUSS ION 

The two fungi described above both clearly belong wi thin the family Hygrophoraceae. 
They possess the characteristically elongate basidia. generally broad hyphae in the 
hymenophora l trama, simple pileipellis and inamyloid spores which arc to some extent 
constric ted. all fea tures reponed from several taxa of the Hygrophoraceae. Hygrocybe 
lilaceolamellata was previously placed in the Hygrophoraccae by both Stevenson ( 1962) 
and Horak ( 1973 and 1990). 

Hygrocybe Kummer would seem the appropri ate genus into which these two species 
should be placed. Clamp con nect ions in the pi leipellis and the arrangement of 
hymenophoral trama, basically regula r in both cases. makes this placement apposite. H. 
lilaceolamellata had regular to very faintly divergent hymenophoraltrama, and although 
dive rgent trama is considered to be characteristi c of the related genus Hygrophorus, it 
was felt that the arrangement of hyphae seen was much closer to that proposed for 
Hygrm:ybe rnthe r than Hygrnphorus. 

Only the spore prints do not confonn to the tradi tional circumscript ion of the genus. 
The violet white print of H. lilaceolamellara and grey ish magen ta print of H . 
erythrocrenata are unusual within the Hygrophoraceae, as is the fac t tha t H . 
erythrocrenata produces coloured prints or white prints from different basidiomes. 
Probably the simplest explanation for the separate white and coloured spore prints of H. 
erythrocrenata is that of a s ingle gene mutation in the appropriate colour pathway. 
Genelic recombinalion within the Tasmanian population would a llow expression of the 
mutant gene. 

Hesler and Smith (1963) placed considerable emphasis on the white spore prints of the 
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FIG. I. a,b, spores from Hygrocybe lilaceolamellata (S tevenson) Horak; a) redawn 
from Horak (1990) and b) from Monks 217 and Mills 1062: c to f) Hygrocybe 
erythrocrenara Monks and Mills; c) basidiomes, d and 0 basidi a and spores respectively 
all from HO 131196 (holotype), e)basidia wi th basidioles from Mills 1012. Scale bar 
represents 20 mm for basidiomes, 20 f!m for basidia, and 10 f!m for spores. 
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Hygrophornceae. At abou t the same time Singer ( 1962) included Aeruginospora Htihnel 

as a separate Genus within thi s Family despite misgivings about the spore print colour. 
Later Singer ( 1986) placed Aemginospora in synonomy under the genus Hygrocybe and 

stated hi s opinion that Aeruginospora singularis had a white spore print. However. 
examination of the keys to Families and Genera in Singer ( 1986) indicates that coloured 
spore pri nts within the Family Hygrophoraceae are not ruled out by this author. 

When considering spore prints from fungi of F. Hygrophoraceae the evidence 
presented in this paper would seem to indicate that a wider range of spore print colours 
should be accepted: i.e. that fung i depositing pale green, voilet, magenta (or other?) 
coloured spore prints may be included as valid membe rs of the Hygrophoraceae, a long 
with the white spored species. Within the Agaricales sensu Singer (1986), the 
occurrence of more than one colour of spore print wit hi n a si ngle taxonomic en tity is not 
unusual. Well known examples occu r in such fami li es as the Straphariaceae with 
purplish or brown prints, and Tricholomataceae wit h whi te or variously coloured prints 
(Singe r 1986). In the case of the genus Melanophyflum (Agaricaceae). Horak (pers. 
com.) has observed that the green spore print of M. eyrei and the pink· reddish brown 
print of M. echinatum are accepted withi n the same gen us. and there is no continuing 
debate over their taxonomic posi tion wi thin thi s genus. To exclude a ll fungi producing 
non·white spore prints from the Hygrophoraceae would lead to the exclusion of 
Hygrocybe lilaceolamellara and fl. erythrocrenara. These two species have 
morphological. basidial. spore and hypha\ feat ures characteristic of the Hygrophoraceae, 
to exclude them on the basis of spore print colour would not foll ow precedents set withi n 
oth er fami lies from the Aga ri ca les. T hus there woul d seem to be little reason not to 
accept a range of spore print colours within the famil y Hygrophoraceae. 

Fu rther. if the evidence o f variable colo ured spore prints provided by H. 
eryrhrocrenata is taken into account. ca re must be exercised before the spore print of A. 
singularis is deemed to be whi te o r green. It may indeed be both white and green. As 
Orton and Watling ( 1969) suggested. furt her fie ld work on this species is necessary. 
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ABSTRACI' 

Bulbouncinula bulbosa (Tai & Wei) Zheng and Chen was collected from 
Koelreuteria elegans A. C. Smith in Taiwan. A presumed anamorphic 

~~:!:, r;;:,1tf~et~~~i5~?; ~~Fwr~~ ~rse~~~Ta~ ~i;~~~~~e~~~~0ii'~~ 
first report of Bulbormcinula bui~sa on koetreuteria elegans, the first 
record from Taiwan, and the second collection of this species. 

The genus Bulbozmcinula Zheng and Chen was erected as a new 
genus in 1979 because of the bulbous base on Uncinula-like 
appendages and of the presence of short, club shaped appendages 
(Zheng and Chen,1979; Braun, 1987). The only (type) species is 
Bulbozmcinula bulbosa (Tai & Wei) Zheng & Chen, which occurred on 
Koelreuteria patziculata Laxm., based on Uncinu la clintonii Peck var . 
bulbosa Tai and Wei (1932). The variety was earlier raised to species 
rank as U. bulbosa (Tai & Wei) Tai (1935). The only previously known 
specimen was collected by Dr. F. L. Tai in Hangchow, Chekiang, 
China in 1932 and its anamorphic state was described as "unknown" 
(Zheng and Chen, 1979; Zheng, 1985). 

A Bulbozmci11ula species on Koelreuteria elegans A. C. Smith was 
collected by the author at Wan-Ta, Nantou Hsien on November 21 , 
1989, and is deposited in CUP 61998, HAL, HMAS 62771 and !MI. 
The .fungus occurred on leaves, was amphigenous, evanescent to 
persistent, with mycelial width between 2.9-5.1 ~Jm . Cleistothecia 
were sca ttered to gregarious. Development of cleistothecia was 
observed by scanning electron microscopy (Figs. 1-4). Mature 
clezstothecia were 95-140 11m in diam., with outer cells irregularly 
polygonal, about 5-151Jm in diam. 
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Fig. 1-10. Development of cleistothecia and conidia of 8. bulbosa. 1. Cleistothecial 
initial. Bar=S ~; 2. Ascocarp primodium with short-type appendage. Bar=lO~; 
3. Young ascocarp with short-type appendages. Bar=30j..lm; 4. Mature ascocarp 
showing the bulbous base and uncinate apex of long type appendages and dub 
shaped short-type appendages. Bar=SO~m; 5. Close-up view of short-type 
appendages. Bar=l51J.m; 6. Ascus. Bar=201J.m; 7. Ascospores. Bar=20Jlm; 8. 
Conidiophore. Bar=l0Jlm; 9. Appressorium. Bar=10Jlm; 10. Conidium. 
Bar=lO~. 



rwo types of ap
pendages were 
present. The long 
u11 cinula - type 
append ages a
rose equatorially, 
4_ 11 per asco
carp, ca 120-156 
flrn long, uncl
nately curved at 
the apex, hyaline, 
the width 7.3-8.8 

11rn below, 8.0-
13.2 flm above, 
with thicker cell 
walls in the lower 
part but then 
thinner gradually 
throu gh the 
upper part, the 
bulbous base 
brown or dark 
brown, 16-24 IJm 
in diam. With one 
septum between 
bulbous base and 
uncinate append
age. The short
type appendages 

Fig. II . Conidial stage of Bulbmm
cimlia bulbosa. a, conidiophores; b. 
conidia; c, appressoria. Bar=IOflffi 
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grew on the upper part of the cleistothecia, and were club shaped and 
appeared to be capitate after gelatinizing at maturity, 11-38.9 x 2.2-7.3 
11m (Fig. 5). Asci were ovoid, with a short stalk, 38.2-58.7 x 25.7-42.6 
J.lm, 6-10 asci in an ascocarp, generally 8 ascospores in an ascus. 
Ascospores were oblong or ellipsoid, hyaline, 20-25 x 10-12.5 11m 
(F1g. 7). The conidiophores were 44-110 x 3.7-8.81Jm, and consist of 1-
4 cells, foot cells curved to flexuous (Figs. 8, It a). Appressoria were 
multilobed, mostly opposite in pairs (Figs. 9, lie). Conidia were ellip
SOld, doliiform, 20.5-35.2 x 8.8-13.9 IJm, with a germ tube at one end 
(Flgs. 10, II b). According to the teleomorph, our specimen is 
~dentified as Bulbouncinula bulbosa, and my study on checking an 
150type of B. bulbosa (HMAS 11460) also confirmed the presence of 
tdhe same type of appressoria and conidia, not mentioned in previous 

escriptions. 
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The gelatinized material giving the short type appendages a capitate 
apex is not evident in SEM material, possibly caused by immature 
material or by the fixation procedures for SEM photography (Figs. 2-
5). 
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ABSTRACT - Examination of recent collections of Mycena gaultheri 
confirms that there are significant taxonomic features separating it 
from members of sections Polyadelphia and Basidipedes; therefore 
a new section Testudini is proposed. Range extension from 
Washington to Oregon is noted. 
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INTRODUCTION 

In North America the focus of most studies of higher fungi 
has shifted from strictly taxonomic and floristic research to 
biologically oriented investigations. As a resu~. agaricologists have 
been increasingly confronted in recent years by two fundamental 
biological questions: [1] What are the ecological effects of 
commercial harvesting of mushrooms on fungal and plant 
f'?P~Iations and [2] where are the areas of greatest fungal 
biOdiVersity? In 1986 the Oregon Mycological Society set up 10 
permanent study plots in the Bull Run Watershed near Mt. Hoed, 
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Oregon. The primary goal of studying the impact of harvesting on 
chanterelle productivity was combined with an investigation of fungal 
biodiversity in the 1 00-year old Tsuga heterophyl/a/Pseudotsuga 
menziesii forest (Norvell 1987, 1991). 

Consistent intensive sampling of all macrofungi on the plots 
has revealed approximately 25 species of Mycena among the 215 
fungi thus far enumerated. One of these was Mycena gaultheri, an 
apparently rare species not found since the type was collected on 
Sept. 29, 1941 in the Olympic Mountains of Washington (Smith 
1947). 

TAXONOMY 

Aside from the range extension to Oregon, rediscovery of this 
unusual species has allowed us to resolve fundamental questions 
about its morphology and anatomy raised by Maas Geesteranus 
(1980, 1986). Unable to borrow the scant type material, he 
suggested that the species might better belong in Mycena sect. 
Po/yadelphia Singer ex Maas G. rather than Mycena sect. Basipedes 
(Fr.) Quel. where Smith (1947) had placed it. Macroscopic 
examination of the holotype (Smith 17390, MICH) by Redhead at 
Ann Arbor confirmed the curator's communication to Maas 
Geesteranus that very little remains of the type (2 fragmented 
basidiomes). However, macroscopically basidiomes of the type and 
the recent collections resemble each other. Furthermore, our 
microscopic examination of the recent finds confirms Smith's original 
observations of the characteristic gelatinized pileipellis covered by a 
hymen~orm layer of diverticulate cells (Figs. 1, 5-6). 

The following description is based on the 2 Oregon 
specimens: 

MYCENA GAULTHERI SMITH, 1947. NORTH AMERICA SPECIES OF 

MYCENA , P. 51 . Figs. 1-6. 

PILEI up to 2.5 mm wide, convex, striate, with a broad central 
disc with scalloped edges; uniformly citrine-yellow coloured. 
lAMELLAE 9 in number, extending from the pileus edge to a 
scalloped collar surrounding the stipe apex, a~ernating with one tier 
of lamellulae; pallid. STIPE up to 23 mm long, less than 1 mm wide 
[400-450 ~m] , apex whitish through yellow grading to peach and 



Fig. 1. Hymen~orm pileipellis over gelatinous layer 
(DAOM 215200). Scale = 10 ~m. 
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salmon colour basally; the slightly swollen turbinate base up to 1 
mm diam., attached to leaf fragment. 

BASIDIOSPORES (Fig. 4) 8.3-9.9 X 3.94.5 ~m excluding 
apiculus, broadly cylindrical, prominently apiculate, smooth, thin
walled, hyaline, amyloid. PILEIPELLIS (Figs. 5-6) a thick gelatinized 
layer 30-50 ~m deep w~h embedded ascending hyphae 1.5-3 ~m 
diam., corticated by a monolayer of pedicillate lentnorm/clavate cells; 
cells (Fig. 1) 17-30 ~m wide, ca. 20 ~m deep on short pedicels, 
densely diverticulate on the exposed surfaces; the walls thin but 
Pl'onounced, nonamyloid. PILEUS TRAMA 22-25 ~m thick, composed 
Of thin-walled, hyaline, dextrinoid hyphae, 9-21 ~m diam., separated 
from the gelatinized pileipellis by a slightly denser hyphal layer; 
ClamPed. BASIDIA (Fig. 3) 18-21 X 7.2-8.1 ~m, mostly 4-spored, W~h 
~ered 1-•. 3- spored aberrant basidia, clamped. CHEILOCYSTIDIA 
( IQ. 2) form1ng a sterile gelatinized removable margin, 13.5-20.7 x 
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Fig. 2. Cheilocystidia. Fig. 3. Basidia & basidioles. 
Fig. 4. Basidiospores (DAOM 215200). Scale = 
10 ~m. 

7.7-12.2 ~m. irregularly clavate with prominent short and a few 
longer, occasionally branched apical diverticulae; with thin but 
pronounced nonamyloid walls; with gelatinized bases and gelatinized 
subtending hyphae; clamped or occasionally secondarily septate 
basally. PLEUROCYSTIDIA absent. lAMELLAR TRAMA regular, the hyphae 
9-22 ~m diam, thin-walled, hyaline, dextrinoid. STIPE TRAMA parallel, 
hyaline, dextrinoid; hyphae mainly between 5-18 ~m diam, on 
average tending to be narrower towards the cortical layer, clamped; 
oleiferous hyphae 2-5 ~m diam. , scattered. STIPITIPELLIS hyphae 
smooth, nongelatinized, with rare, scattered globose growths 
[abnormality?]; abruptly differentiated from a disc-like pad of tissue 
in the pileus. The latter layer composed of hyphae 3-5 ~m diam. 
and is itse~ surrounded by a second layer of generally radially 
organized cells between 21-27 ~m diam. This second layer 
intergrades with the nongelatinized pilear and lamellar tramal tissues 
of dextrinoid hyphae. STIPE BASE composed of radially ascending 



Fig. 5. Hymennorm pileipellis over gelatinous layer, 
inflated tramal cells, and hymenium. (DAOM 215200) 
750x mag. 
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short cells up to 25 ~m diam. towards the poorly defined marginal 
areas, lacking a distinctly ridged margin but fringed by thin-walled 
obtuse hairs, 5-10 ~m diam., up to 100 ~m long, with thin but 
pronounced walls, mostly covered by hyaline granular encrustations. 

HABITAT: Erumpment from fragments of unidentifiable 
decaying foliar tissues amid Gaultheria shal/on Pursh, Comus 
canadensis L and Berberis nervosa Pursh beneath Tsuga 
heterophyl/a (Rat.) Sarg., Pseudotsuga menziesii (Mir.) Franco, and 
Acer circinatum Pursh. 

COLLECTIONS EXAMINED: U.S.A. : Oregon, Bull Run 
Watershed, Mt. Hood Natl. Forest, OCSP plots A2C & B5G, Oct. 28, 
1991, coli. S. A. Redhead, L l. Norvell & J. Roger (DAOM 215199, 
215200). 

Distinctive macroscopic features of M. gau/theri are the 
greenish colours of the pileus combined with an orangish 
pigmentation on the stipe (our collections with a peach to salmon
coloured base intergrading with yellow above; Smith's with a pale 
orange-yellow basal disc). Microscopically the species is even more 
distinctive. The very prominent gelatinized pileipellis bearing a 
cellular covering of swollen diverticulate ends is unlike any other 
Mycena species. Smith (1947) compared it to M. mucor (Batsch: 
Fr.) Gillet which as depicted by KOhner (1938) appears to have a 
nearly corticated gelatinized pileipellis. However, Maas Geesteranus 
(1983) describes the surface cells of the pileipellis of M. mucor as 
• ... variously branched elements ... • 3.5-12.5 ~m diam. 

Maas Geesteranus (1986) placed M. gaultheri into section 
Po/yadelphia which he limited to species that lack abruptly 
differentiated tissues at the apex of the stipe and that generally 
have diverticulate stipitipellis hyphae. For these two reasons, we 
exclude M. gaultheri from this section. 

Features which indicate placement in section Basipedes as 
defined by KOhner (1938), Smith (1947) and Maas Geesteranus 
(1980) are five: (1] the prominent disk of differentiated tissue 
capping the stipe in the pileus, (2] the free collar formed by the 
lamellae (as noted by Smith), (3] the swollen base with marginal 
differentiation into hairs, (4] gelatinized pileipellis as found in several 
species, and (5] the smooth stipitipellis hyphae. However, as 



Fig. 6. Tangential section of pileus and lamella (DAOM 
215200) 300x mag. 
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redefined by Maas Geesteranus (1983), section Basipedes is 
restricted to greyish species w~h flattened basal discs, elongated 
caulocystidia, and cheilocystidia w~h relatively few excrescences. 
None have a corticated pileipellis. Mycena gaultheri would clearly 
~ntrOduce heterogeneous elements ~ included in section Basipedes, 
1.e. green and orange pigments, the corticated pileipellis, the 
regularly diverticulate cheilocystidia, the absence of caulocystidia, 
and the turbinate basal swelling. In recognizing Maas Geesteranus' 
revised clasMication of Mycena, we therefore propose · the new 
section, Testudini, for M. gaultheri. The ep~het Testudini is derived 
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from testudo, which refers to the corticated pileus and ~s 

resemblance to both a tortoise shell and the mil~ary formation where 
Roman soldiers held shields over their heads. 

MYCENA SECTION TESTUDINI SECT. NOV. 

Basidiomata parva. Pileus pellicula gelatinosa, hymenimorpha; 
cellulae lentiformae, pedicel/atae, diverticulatae. Lamellae 
pseudocol/arium formantes. Stipes glabratae; basi turbinatae. Trama 
pseudoamyloidea. Hyphae fibulatis. Basidia tetraspora. 
Basidiosporae amyloideae. Cheilocystidia clavata, diverticulata; basi 
gelatinosae. 

Typus: M. gaultheri A. H. Sm~h 

Mycena gaultheri is a minute species, easily overlooked even 
though qu~e striking in appearance when closely examined. Its 
rediscovery was facil~ated by a focused, long-term scrutiny of all 
macrofungi w~hin a defined area. A similar intense inventory of 
other areas may reveal this fungus is far more common and 
widespread in western con~er forests than previously thought. 
However, until ~s presence is documented by additional collections, 
~ can be considered rare. 
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ABSTRACT 

New records and new data are 
reported for fifteen species of 
Parmeliaceae s.str .. Cetrarias
trum 8111ericanum (Hey_ & Flot . ) 
Culb . & Culb., Hypotrachyna ai
nuosa (Sm.) Hale and Parmeli
nopaia swinscowii (Hale) Elix & 
Hale are recorded for the first 
time from Argentina . Hypotrachy
na densirhizinata (Kurek . ) Hale 
and Flavoparmelia ferax (MUlL 
Arg.) Hale are confirmed for Ar
gentina . Eight species are rep
orted for the first time from 
Rio Negro and four from Neuquen 
(Northwestern Patagonian Provin
ces, Argentina). Ancillary in
formation on Pannoparmelia an-
8UBtata (Pers . in Gaudichaud ) 
Zahlbr. emend Calvelo & Adler is 
furnished. 
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INTRODUCTION 

This paper ia part of more extensive 
studies aiming to improve the knowledge of the 
lichen flora of Northwestern Patagonia Notho
fagua forests (Calvelo & Lorenzo, 1989; Calvelo, 
1992 , Calvelo & Adler , 1992). 

Here we present further results baaed main
ly on new collections of Parmeliaceae e.atr. 
(aeneu Hale, 1983; Adler, 1990). 

The material for this study was collected 
in Nahuel Huapi National Park and surroundings, 
an area of Nothofagua forests described prev
iously (Cal velo & Lorenzo, 1989) and in Lanin 
National Park. Both areas have typical Andean 
relief and a similar climate, but the vegetation 
of Lanin National Park includes the only two 
forests of Nothofagua alpina and N. obliqua in 
Argentina and part of an Araucaria araucana 
forest (Cabrera & Willink, 1980; Dimitri, 1959; 
Hueck, 1978). An ieotype of Pannoparmelia an
zioidea (UPS) has been examined. 

The collections are deposi ted in the Centro 
Regional Univeraitario Bariloche Herbarium 
(BCRU), Calvelo "a private herbarium and/or BAFC. 
Unless otherwise stated the collections were 
made by Calvelo. 

Morphological, anatomical and photographic 
techniques were described in previous papers 
(Calvelo & Lorenzo, 1989; Calvelo & Adler, 
1992). The chemical constituents were identified 
by thin layer chromatography (Culberson, 1972; 
Culberson & Ammann, 1979; Culberson et al., 
1981; Elix et al., 1988). 

Cetraria chlorophylla (Humb.) Vainio 
Lichenea in Sibiria Meridionali collecti. Acta 
Societatis Pro Fauna et Flora Fennica 13:7. 
1896. 
Lichen chlorophyllus Humb. Florae fribergenaia 
specimens: 20. Berlin. 1793 
Fide Karnefelt (1987). 

Thallna foliose to aubfruticoee, 2-4 em acrose; 
lobes elongated, irregularly branched, 12-20 mm 
long, 1.2-1.8 (-2.3) mm wide; flattened lobes 
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attached by few rhizinee, ascending lobes 
usuallY channelled and with crisped margine. 
~ olive brown to dark brown, gloeey, 

~h to slightly undulate, with linear eoralia 
along the margine, which frequently become 
labriform at the apices of the lobes. Soredia 
occasionally becoming corticate. r.rn.ez, ~ 
brown to pale brown occasionally ivory, glossy, 
emooth to sulcate; with simple rhizinee , up to 
1.5 mm long, concoloroua with lower surface . 
Medulla white. Apathpcia not seen. Pycn1dia 
typically pediculate in marginal projections 
(Vobis, 1980); conidia not seen. 
Chemistry: Upper cortex K-, no eubetancee detec
ted. Medulla K-, C-, KC-, P-; two fatty acids, 
major,one of which ie protolicheeterinic acid. 

Specimens examined: ARGENTINA; Prov. Chubut, La
go Futalaufquen, near the port, VII -1957, Kilh
nemann , BAFC 37050; Prov. Neuquen, Parque Na
cional Lanin, Lago Epulaufquen, on N.alpina, 17-
IV-1992, Calvelo #519 . Prov. Rio Negro; Bari
loche , Arroyo Caea de Piedra, at BOOm a. e. 1., 
on N.dombeyi, 3-III-1991, Calvelo #435, BCRU 
00289; Llao-Llao, Villa Tacul, on N.dombeyi, 13-
III-1992, Calvelo #514 and #515, BCRU 00293; on 
Auetrocedrue chileneie, 6-IV-1992, Calvelo #518; 
Cerro Campanario, on N.dombeyi, I-1988 , L.Ruiz, 
BAFC 37049; Parque Nacional Nahuel Huapi, Cerro 
Chalhuaco, NE elope, at 1300 m a. e. 1. , on 
N. pUmilio , 13-V-1989, Calvelo #497; Puerto 
Blest, road to Lago Frias, on N.dombeyi, 14-III-
1991, Calvelo #499 and #500; El Foyel, on 
N.antarctica, 21-V-1991, Calvelo #458; Cerro 
Carb6n, S elope, 1050 m a. e. 1., on N.dombeyi, 
2-VIII-1990, Calvelo #485, BCRU 00290; Lago 
Gutierrez , path to La Caecada, on N.dombeyi, 8-
IX-1990, Calvelo #351. 

IUe+rirn,tian and ~: C.chloropbylla has 
been recorded from Europe, Western North Ame
rica, Japan, Africa and South America (Tierra 
~el Fuego) (Karnefelt, 1987) and in Argentina 
t~om Chubut Province (Lamb 1958) . The present ie 

P e first record for Rio Negro and Neuquen 
rovincee . 

It seems to be very tolerant to rainfall 
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since it was collected all along a gradient from 
3000 to 1400 mm per year. It was found from 750 
m a. a. 1. to timberline. This species is common 
and widespread in Nothofagua forests growing on 
different habitats and phorophytes. It dis
appears in the surrounding ecotonal forests. 
Remarks: Cetraria chlorophylla has not been 
considered by K!!.rnefel t ( 1979) in the group of 
the "'brown fruticoee Cetrariae". It was alec not 
explicitly included in the key of genera publ
ished by one of ue (Adler, 1990) because of ita 
unclear taxonomic position. Nevertheless it 
shares with that group some important features: 
1) presence of brown pigments and absence of 
atranorin in the cortex, 2) pycnidia immersed in 
marginal projections, 3) presence of proto
licheeterinic acid in the medulla and 4) dor
eiventral, sometimes canaliculate and crisped 
lobes. For these reasons we consider that this 
species ie very near the "brown fruticoee Ce
trariae". 

Cetrariaetrum americanum (Mey. & Flot.) Culber
son W. & C.F . Culberson 
The Bryologiet 84(3):305. 1981. 
EVernia americana Mey. & Flot., Nova Acta Acad. 
Caeeareae Leopoldino-Carolinae Germ. Nat. 
Curioeorum. Suppl. 1, 19:211, 1843. 
For a complete list of synonyms see Culberson 
and Culberson (1981). 

Thallne up to 10 em, with elongated lobes, up to 
5 em long, 1. 5-3. 8 mm wide, dichotomously to 
eubdichotomouely branched. ~ enrface whitish 
grey to greenish grey, uneven, gloeey or matt, 
occasionally with black margine; without ieidia 
and eoredia. Lcloze.r enrface smooth or wrinkled, 
black at the center, l ight brown at the apices. 
Margine densely covered with black, coacervate 
rhizinee, up to 0.8 mm long, profusely divided, 
forming tufts, few of them present alec on lower 
surface and occasionally on upper surface too; 
infrequently with few simple and long (up to 1.9 
mm) rhizinee at the margine of lobe apices. ~ 
Lhecia not frequent, plane and with thin exciple 
at maturity, 13-18 mm diam., disc brown to red
dish-brown, matt. Aacua cylindric- clavate, 38-52 
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X lB-22 ~- Aacoeporea unicellular, 8 per ascus, 
!2-16 x 4-5 ~- Pycpidia not seen . 
~: Upper cortex K+ yellow, atranorin. 
Medulla K-, C-, KC-, P-; lichesterinic acid, 
~jor, and protolicheeterinic acid, minor (con
firmed by J.A . Elix). 

Specimens examjped: ARGENTINA; Prov . Neuquen; 
San Martin de los Andes, Cerro Las Bandurriae, 
on Nothofagua sp., 22-II-1966, Col:?, BAFC 
36739. Prov . Rio Negro; El Bols6n, Rio Villegas, 
on N.antarctica. 4-IV-1985 . Calvelo 11456, BCRU 
00252; El Foyel, on N.antarctica, 8-III-1990, 
calvelo 11295 , BCRU 00298; Bariloche, Arroyo Ca
sa de Piedra , on N.dombeyi, 15-VI-1991 , Calvelo 
11463; Parque Nacional Nahuel Huapi, Lago Frias, 
on trunks, Guibert . Date:?, BAFC 36740. Laso 
Gutierrez, on mosses, 3-IV-1992 , Calvelo 11516. 

p1atr1hutian and ~: Cetrariaetrum &JDerica
num. was considered as "apparently restricted to 
a small region of Central Chile· · (Culberson and 
Culberson, 1981). The present is the first rep
ort outside this restricted area and the first 
record from Argentina, with localities in Rio 
Negro and Neuquen Provinces. It also represents 
the southernmost locality reported for the gen
ua, since previous collections were made north 
of 38" S. Only two other species of Cetra
riaetrum were cited earlier from Argentina, both 
in Northwestern areas: C.cirrbatum (E.Fr . ) Culb. 
& Culb., from Tucuman, and C.vexans Zahlbr. ex 
Culb. & Culb . from Catamarca (Culberson and 
Culberson, 1981). 

The specimens were epiphytic on Nothofagus, 
growing directly on bark or on mosses ca. 800 m 
a. e . l.. C. americanum seems very tolerant to 
rainfall (3000 to 1600 mm/ year) . 
~: In a previous paper one of us (Adler, 
1990) used the name Everniaetrum sensu Sipman 
(1986) for these lichens. But at present we 
asree with the criteria used by Culberson & 
Culberson (1981) for the delimitation of the 
aenus Cetrariaatrum and we use this name as the 
correct one ( Everniastrum Hale is invalid, Culb
erson & Culberson, 1981) . 
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Flavoparmelia ferax (MUll . Arg) Hale 
Mycotaxon 25(2) :604 . 1986. 
Parmelia ferax MUll. Arg. Flora 69:257.1886. 
Pseudoparmelia ferax (MUll . Arg.) Hale , Phytolo
gia 28:190. 1974. 
Parmelia obverse Stirton, 1899. Trane. Proceed. 
New Zeal. Inet. 32:76; fide Hale, Smiths. Contr. 
Bot. 31:31.1976. 
Parmelia citrinescens Gyelnik, 1938. Additamenta 
ad cosnitionem Parmelianum,8. Ann. Mycol. 36:271 
(type collection: Laaa Nahuel Huapi , ~ 
BlaBL, Araentina, lluaen ~ (holotypue BP, 
ieotypee S, US); fide Hale, Smiths. Contr. Bot. 
31:31.1976 . 

Thal lne yellowish green, corticoloue , rarely ea
xicoloue, well appreeeed and attached, orbic
ular, 5-10 em diam. ~ enrface wrinkled. 
Lobes with pruinoee, eubrotund to eubirregular 
apices. Mednl 1 a white. Lawe.r. surface black with 
a dark chestnut bare rim at the apices of the 
lobes; densely rhizinate with black simple rhi
zinee. Apathecia up to 5 mm diam., with a cheat
nut pruinoee disc. Aecaeporee 8 per ascus, 6.5-8 
X 13-16 1-llil- Pycnidia laminal, immersed. Conidia 
cylindric, straight to slightly fusiform, 6-8 1-llil 
long . 
Chemistry: Upper cortex K-, uenic acid. Medulla 
K- or K+ light orange-yellow, C-, KC+ orange
yellow (darker than K+), P+ orange; phyeodalic . 
acid, major, and protocetraric acid, minor. 

Specimens examined: ARGENTINA, Prov. Rio Negro. 
Bariloche, Km 9.5 Ruta a Llao-Llao, on Acer 
peeudoplatanua, 22-XI-1991, Adler & Calvelo, 
Calvelo #552, #502, BCRU 00302; BAFC 37040, 
37041. Parque Nacional Nahuel Huapi, Cerro Chal
huaco, 1400 m a. e. 1., on rock, 13-V-89, Cal
vela #560. 

Distribution and Ecolaay : Hale (1976c) restrict
ed the distribution of Flavoparmelia ferax to 
Australia and Chile and did not mention it from 
Argentina, even when in the eame paper he 
considered Parmelia citrineecena Gyelnik (type 
collection from Puerto Bleat, Argentina), ae a 
synonym of F.ferax. Baaed on thie consideration 
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we assume that the species was already known 
from the area presently under study and we 
confirm ita presence here . The specimens exam
ined here are the first collections after thos e 

111ade by Dueen. 
F ferax ie considered corticoloue (Hale, 1976c), 
b~t one of our collections is from rocks, above 
til!lberline. It wae not recorded on native Notho
faguB or ecotonal forests. However its presence 
on the exotic European tree Acer paeudoplatanus, 
in an urban development (where it ie eo frequent 
ae to be possible to find more than twenty 
thallus per phorophyte) ie very interesting . 
Even though there are numerous other specimens 
of native as well ae exotic trees in the same 
area , in none of them was F.ferax found. This is 
particularly noteworthy because this epeciee hae 
a circumantarctic distribution and A.peeudopla
tanue ie a boreal tree . 
Remacl<a: The conidia of the genue Flavoparmelia 
were characterized ae bifueiform (Ha l e, 1986). 
The examination of the present collections de
monstrate that alec cylindrical to elightly f us
iform conidia may occur in the genua . 

Flavoparmelia hayeomii (Dodge) Hale 
Mycotaxon 25(2):605. 1986. 
Parmel1a haysomii Dodge, Nova Hedwigia 15:293. 
1968 . 

Thallua eaxicoloue, moderately attached, pale 
greenish-yellow, dark-bluish grey in dead or 
moribund parte, ca. 5 em diam. Lobes sub
irregular to eublinear, 1-3 mm wide. ~ 
=:face dactylate, the dactyls first inflate, 
later rupturing and forming gas exchange pores 
or crumbling but not really becoming eorediate. 
MeduU.a white. .Lalolruo .Bl.l.l:!.f.ac. black, moderately 
rhizinate with simple concoloroue rhizinee. ~ 
thacia and pycnidia not seen . 
~emi s+rll:: Upper cortex K-, uanic acid . Medulla 

• C-, KC+ light yellow, P+ light oranae; 
!~~~~~etraric acid, major and caperatic acid , 

~cimena examined: ARGENTINA. Prov. Rio Negro, 
ariloche Cerro Leones, North elope, on rock, 
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Vobis 1J-VI-1986, Calvelo #553, BCRU 00304. 

Dlstrlh,tian and ~: Flavoparmelia hayeomii 
has a circumantarctic distribution: Australia 
(Filson, 1982) (ca. 40" S), subantarctic, Mac
quarie Islands, the type locality (Dodge, 1968), 
(ca. 55• S). In Argentina this is the first time 
that it is recorded from Rio Negro Province (41• 
S) but its distribution extends North up to 
Buenos Aires (ca. 37• S) (Adler, 1989) and Salta 
(ca. 25• S) (Adler, unpublished data). 
Remarks: F. hayeomii (Southern Hemisphere, cape
ratic acid as accessory substance) is very near 
to F.baltimorensie (Northern Hemisphere, gyro
phoric acid as accessory substance, never cape
ratic acid) (Hale, 1976c). Both species are 
saxicolous, dactylate, and with protocetraric 
acid in the medulla. 

Hypotrachyna brevirhiza (Kurok.) Hale 
Smiths. Contr. Bot. 25:26. 1975. 
Parmelia brevirhiza Kurok., in Hale and Kuro
kawa, Contr. US Nat'l Herb . : 166 .1964 . 

Thallll.a pale grey to greenish-grey, up to 6 em 
diam. Lobes subl in ear to sub irregular, ( 1-) 2-5 
mm wide. Upper aur£ace plane, sometimes covered 
with white pruina. Pustulate-sorediate, soralia 
apical, submarginal, eventually !aminal; apices 
of lobes becoming revolute when covered by large 
soral ia; soredia powdery to granulose. lie.dll.l..l.a 
white. .I..cw.e.r aur£ace black with a light brown 
margin at the lobe tips; densely rhizinate, rhi
zines black, mostly dichotomously branched. Apo: 
.t.h.acl.a, up to 4 mm diam.; amphithecium sored
iate, disc reddish-brown. Ascaapares 4-6 x 6. 5-
10.5 ~- Pycnidia not seen. 
Chemi etry: Upper cortex K+ yellow, atranorin. 
Medulla K+ yellow turning red, salazinic acid, 
major . 

Specimens examined: ARGENTINA. Prov. Neuquen. 
San Martin de los Andes, road to Lago Epulauf
quen, on N.alpina, 17-IV-1992, Calvelo #554 . 
Prov. Rio Negro. Bariloche, Arroyo Casa de Pie
dra, on N.dombeyi, 3-III-1991, Calvelo #546; on 
Schinue patagonicue, 3-III-1991, Calvelo #547; 
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on rock, 21-IX-1991, Adler , Calvelo #548 , BAFC 
37046. Km 9.5 Ruta a Llao - Llao, on Quercus bore
alis, 14-VI-1991, Calvelo #460; on Rmbothrium 
coccineum, 14-VI-1991, Calvelo #461; on Acer 
peeudoplatanue, 14-VI-1991, Calvelo #462; #549, 
#550, ECRU 00301; 21-XI-1991, Adler, BAFC 37047. 
Parque Nacional Nahuel Huapi, Llao-Llao, path to 
Lago Escondido, on rock, 29-XI-1991, Adler & 
Calvelo, Calvelo #551. 

Di stri h11+ ian and Ec..al..aall: Pantropical and in 
southern Chile and Argentina (Hale, 1975). This 
is the first record for Rio Negro and Neuquen 
Provinces. In the area of study it was collected 
on rock and on a great variety of native as well 
as exotic phorophytes, always at the lowest alt
itudes (ca. BOOm a. e. l. ). 
~= The presence of apothecia of H. brevi
rhiza is reported as very rare (Hale, 1975) but 
ca. one third of our collections show well 
developed apothecia. 

Hypotrachyna deneirhizinata (Kurek.) Hale 
Smiths. Contr . Bot. 25:31.1975. 
Parmelia densirhizinata Kurokawa,in Hale & Kuro
kawa, Contr. US Nat " l Herb. 36:171. 1964. 

Thallua foliose, corticolous, pale grey, 5-10 em 
diam. Lobes linear , elongate, 0.8-5 mm broad, 
subdic hotomously divided . 1.4>= .B.!.J..I!£ac.. plane. 
Medll.lla white. Lm.zer. .B.!.J..I!£ac.. black, moderately 
rhizinate. Rhizines black, densely dichotomously 
branched, extending beyond the margins. Apa: 
.the.c.i.a not seen. Pyrnl dl a frequent. .Gani.di.a hi
fusiform, 5-7 ~ long. 
Chemiatry: Opper cortex K+ yellow, atranorin. 
Medulla K- , C-, KC+ pink turning orange; alecto
ronic acid, major, a-collatollic acid, major, 
and four minor spots, pale after charring . 

Specimens examined: ARGENTINA; Rio Negro ,Par
que Nacional Nahuel Huapi, Lago Gutierrez,near 
La Cascade, on N.dombeyi,B-IX-1990, Calvelo#399; 
Puerto Blest, road to Lago Frias, on N.dombeyi, 
26-IV-1991,Calve lo #441.Puerto Alegre, on N.dom
beyi, 14-III-91, Calvelo #442. Llao-Llao, Villa 
Tacul, on N.dombeyi , 6-IV-1992, Calvelo #555. 
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Djetr1m,tion and Ecala8y: Hypothacbyna denei
rhizinata is widely distributed in Southern and 
Central America (Hale & Kurokawa, 1964), South
ern United States, Mexico and Africa (Hale, 
1975, Krog & Swinscow, 1979). Hale ( 1975) rep
orts this species for Argentina baaed on a coll
ection kept at UPS (Lamb 6003) without locality. 
This is the first explicit mention of the spec
ies for Rio Negro Province. 

This species grows in humid habitats. 
Specimens were found only on bark, although Hale 
(1975) recorded it also as saxicoloua. 

Hypotrachyna sinuosa (Sm.) Hale 
Smiths. Contr. Bot. 25:63. 1975. 
Lichen slnuosus Smith, English Botany 
29:2050.1809. 
For a complete list of synonyms see Hale (1975). 

Tba 1 1 pe appreaaed, orbicular, up to 6 em diam. 
Lobes sub linear, 0. 8-3.2 mm wide. ~ enrface 
yellowish-green, plane. Sorediate, aoralia sub
terminal, capitate, sometimes pustular-aoredi
ate. Lalo!e.z: enrface black; densely rhizinate up 
to the margins. Apathecia rare, 2-3 mm diam., 
immature. Pycnidia not seen. 
Chemi etry: Upper cortex K-, uanic acid. Medulla 
K+ yellow turning red, P+ orange, aalazinic a
cid, major, and noratictic acid, minor. 

Specimens examined: ARGENTINA. Prov. Rio Negro. 
Bariloche, Pampa de Huenuleo, on Anarthrophyllum 
rigidum, 4-II-1989, Brion, Calvelo #401. Arroyo 
Casa de Piedra, on Maytenus boaria, 12-V-1991, 
Calvelo #556; on Schinus patagonicua, 12-V-1991, 
Calvelo #557. Km 9.5 Ruta a Llao-Llao, on Acer 
pseudoplatanus, 28-V-1990, Calvelo #558; on 
Quercus borealis , 15-II-1991, Calvelo #440 . 
Parque Nacional Nahuel Huapi, Llao-Llao, on 
rock, 29-IX-1991, Adler & Calvelo, Calvelo #559. 
Cerro Carb6n, S slope, 1050 m a. a. 1., on N.pu
milio , 2-V-1987, Calvelo #32 . 

Distribution and Eca1oily: Cosmopolitan (Hale, 
1975). This is the first record for Argentina. 
Corticoloua, on diverse phorophytea, native as 
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well as exotic ones, rarely eaxicolous; fairly 
common in this area, it is more frequently 
found in ecotonal forests. 

Helanelia aubslabra (RSe.) Eeelinser 
Mycotaxon 7(1)48 . 1978. 
Parmell.a subaurifera var. subglabra R.!ie., Ann. 
Bot. Soc. Zool. -Bot . Fenn. "" Vanamo "" 2:19.1932. 

1ha..l..l.u.a corticoloue, pale olive brown, apprese
ed, c a. 5 em diam. ~ .Bl.l..IO.face plane. Lobes 
aubrotund to aubirregular 3-5 mm wide, more or 
lese imbricate . Marsinal eoralia punctiform to 
capitate, frequently coalescent ; !aminal eoralia 
convex globular. l:1e.dlllla white. .L<::u.zeJo .Bl.l..IO.face 
pale brown to ivory, densely rhizinate with 
simple hyaline rhizinee except in a papillate 
rim at the apices of the lobes. Apotheci a and 
pycnidia not seen. 
Chemistry: Upper cortex K-, NOaH-, no substance 
detected. Medulla K-, C+ pink ; gyrophoric acid, 
major, unknown T-9, major . 

Specimena examined: ARGENTINA. Prov. Rio Negro; 
Parque Nac. Nahuel Huapi , Cerro L6pez, on N.pu
milio , at 1000 m a. e . l ., 4-IV-1987,Calvelo #50. 

Dis+rjbJJtian and ~: Melanelia subglabra is 
known from Australia, Chile and Argentina (Ess
linger, 1977) . In Argentina it was previously 
collected from Tierra del Fuego (type coll
ection) and Neuquen Province. 

This is the first record for Rio Negro Prov
ince. 

Pannoparmelia ansustata (Pers . in Gaudichaud) 
Zahlbruckner emend. Calvelo & Adler . , Symb. Sin . 
3 Lich .: 195. 1930. Mycotaxon 43: 495. 1992. 
Parmella angustata Pers. in Gaudichaud, Voy. 
Uranie Bot. : 195 .1827 . 
Pannoparmelia anzioides Darb. Wiesen. Ergeb. 
Swed . Sudpolar-Exped . 1901- 1903 . (Ed . 0. Norden
skjold) 4(2). P.A. Norstedt, Stockohlm. p 11. 
1912. Isotype at UPS!. 
A complete list of synonyms in Galloway (1978). 

A redescription of Pannoparmelia ansuetata 
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has recently been published (Calvelo & Adler, 
1992). We have now examined an ieotype of 
P.anzioidee from the presumptively lost Skotte
berg collection (Fig.1) . Additional eamplee from 
Lanin National Park have also been studied. 
These observations confirm the synonymy between 
P.anguetata and P.anzioidea. The distribution in 
Argentina ie here extended to the North (new to 
Neuquen Province). 

Spec1mene exam1ped: ARGENTINA. Tierra del Fuego, 
Uehuaia, on bark of N.betuloidea, 1902, col. 
Skotteberg, Ieotypue (Fragm . typi ecripeit. 
Skotteberg), (UPS) (L-21137) 56511. Prov. Neu
quen. Parque Nacional Lanin, near Lago Epulauf
quen, on N.dombeyi, 17-IV-1992,Calvelo #542. 

Parmelia cunninghamii Crombie 
Journ. Linn. Soc. of London 15:228. 1876. 
Parmelia brow.nii Dodge, Nova Hedwigia 19:449. 
1970. 

Thallus foliose, corticoloue or eaxicoloue; up 
to 14 em diam.; lobes contiguous, roundish to 
elongate, 3-6 mm wide, margine ascending, undu
late. Upper. surface greenish-grey, plane to 
wrinkled or foveolate. Peeudocyphellae marginal 
and lamina!, effigurate, 0. 4-0.8 mm, separate. 
Sorediate, marginal soralia initially orbicular 
later confluent, becoming linear; !aminal eora
lia meetly on older parte of the thallus, orbi
cular, 0.7-1.2 mm diam; eoredia whitish, gran
ular. Lmozer. surface black and densely rhizinate, 
frequently brown and without rhizinee at the 
apices; rhizinee black, simple to squarrose, 1-
2.4 mm long. Apathec1a rare, eubpedicellate, 7-
16 mm diam.; amphithecium peeudocyphellate; disc 
plane, pale brown. Ascaepores 11-14 x 8-9.5 ~
Pycn1d1a not seen. 
Chem1 etry: Upper cortex K+ yellow, atranorin. 
Medulla K+ yellow turning red, ealazinic acid, 
major, and lobaric acid, minor. 

Spec1mene examined: ARGENTINA; Prov. Rio Negro; 
Bariloche, Arroyo Caea de Piedra, at 780 m a. e. 
1 . , on N.dombeyi , 3-III-1991 , Calvelo #536, BCRU 
00297; path to Refugio Frei, on N.dombeyi, 22-
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F1a.1 a-b: Thallus 
of Panaoparmelia 
anzioides collect
ed by Skottebera 
in 1902 (ieotype) 
8cale: 1 em. 
See oriainal manu
script of envelope 
(Fla. 1 c). 

Fia . 2 Detail of lobulee (arrowe). a: Par.elia 
eaxat111a (Collection •523). b: Par8811a 
suloata (Collection •531). Scale 1 mm. 
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XI-1991, Adler, Calvelo #525, BAFC 37058; Llao
Llao, Lago Moreno, on N.dombeyi, 30-IX-1990, 
Calvelo #406; Parque Nac. Nahuel Huapi, Caecada 
Loa Alercee, on moeeee, 16-IV-1989, Calvelo#393; 
Rapidoe del Rio Manso Superior, on N.dombeyi, I-
1988, N.Scutari, Calvelo #405; Puerto Bleat, 
path to Arroyo Loa Cantaroe, on N.dombeyi, 13-
III-1991, Calvelo #524; on Amomyrtua luma, 13-
III-1991, Calvelo #538; Lago Frias, Puerto Ale
gre, on N.dombeyi, disturbed area, 14-III-1991, 
Calvelo #539; Lago Gutierrez, on N.dombeyi, I-
1988, N.Scutari, Calvelo #396 & #402. 

Dietrihutian and Ecalaay: Widespread in Auatral 
regiona (Hale, 1987), in South America known 
from Chile and Argentina. Thie ie the firat rec
ord for Rio Negro Province. 

The specimens were epiphytic on bark or moea
ee, in Nothofagua foreata, in shady to medium 
expoaed aitee. 

Parmelia protoaulcata Hale 
Mycotaxon 16(1):162. 1982. 

Thallua foliose 2-4 em diam.; lobea elongated, 
almost dichotomously branched, 1. 5-2. 5 mm wide. 
~ anrface whitiah-grey with black margine, 
gloeay, amooth at the apicea, deeply fiaeured in 
older parte. Peeudocyphellae elongate, 0.3-0.5 
mm. Sorediate, with apical eoralia. Lo!oze.r. .sur.: 
.:face black with brown apices, rhizinate; rhi
zinee black, moatly furcate, few simple. Apothe 
cia and P¥Cnidia not aeen. 
Chemi atry: Upper cortex K+ yellow, atranorin. 
Medulla K-, C-, P+ orange; fumarprotocetraric a
cid, major, and lobaric acid, minor. 

Specimen examined: ARGENTINA. Prov. Rio Negro, 
Parque Nacional Nahuel Huapi, Puerto Bleat, path 
to Arroyo Loa Cantaroe, on N.dombeyi, 13-III-
1991, Calvelo #537. 

Dietrihutian and Ecolaay: Austral: New Zealand, 
Southern South- America (Hale, 1982). Common in 
Nothofagua foreeta in Tierra del Fuego (Hale, 
1982) . Thie ie the fir at record for Rio Negro 
Province. Rare in the area of the present study. 
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Rem=]w: Although most of the co llections co
rre spond to t he protocetraric acid chemotype 
(Hale, 1982), the specimen presently studied 
belongs to the rare fumarprot ocetraric acid che
motype. 

Parmelia saxatilis (L.) Achariue 
Methodue qua omnee detectos lic henee, Stockholm: 
204. 1803. 
For a complete list of synonyms see Hale (1987). 

Thal.lus foliose, closely to loosely attached to 
bark or rock, up t o 18 em diam . ; lobes shortly 
elongated, contiguous and crowded, 1.5-4 mm 
wide. ~ BJ.l:C..fac.e. continuous to cracked on 
older lobes, plane to foveolate . Peeudocyphellae 
effisurate, 0 . 4-0.9 mm long , laminal and marg
inal, frequently confluent, f o rming a reticulum 
and/or c racks on the upper surface . I eidiate, 
ieidia marginal and lamina!, formed all along 
the peeudocyphellae, terete, simple , concoloroue 
with the thallus, brown to black apically, 0 . 05-
0.2 mm diam . , 0.7 mm high, eparee near the lobe 
apices, dense on older parte . Occasionally sub
erect phyllidia- like struc tures develop among i
eidia (Fig. 2-a). Lruorez: BJ.l:C..fac.e. black, densely 
rhizinate ; rhizines simple to furcate, 1- 2 mm 
long. Apathec1 a rare, eubetipi tate, 4- 7 mm 
diam., disc reddish-brown, amphithecium ieidi
ate. Aacaaporee 12-16 x 6-10 ~ - Pycnidia not 
seen. 
Chemletrv: Uppe r c ortex K+ ye llow, atranorin . 
Medulla K+ yellow turning red, ealazinic acid, 
major. 

Specimens examined: ARGENTINA . Prov. Rio Negro, 
Bariloche, Arroyo Caea de Piedra , 790 m a.s.l., 
on mosses/rock, N.dombeyi forest, 21-IX-1991, 
Adler & Calvelo, Calvelo #522. 870 m a.e .l. , on 
moeeee/rock, 12- IV-1991 , Calvelo #523 . SPAIN. 
Lerida , Vall Clara , Coll de Pradee, 1000 m a . e . 
1., on moeeee/rock, Quercus borealis forest, 6-
IX-1976, Vobis #027b. 

Diet r1b>t1an and ~: Cosmopolitan (Hale, 
1987). Collections were made on rocks covered by 
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mosses, in shady habitats. 
The present is the first record for Rio Negro 

Province . 
Remarks: The specimens examined from Argentina 
differ from the description of the species given 
by Hale ( 1987) , by the presence of phyllidia
like structures among the ieidia (Fig.2-a), a 
feature also mentioned for some collections from 
Tierra del Fuego (Stenrooe, 1991). They are con
sidered here as foliolee, and since they appear 
occasionally in other species of Parmelia e.etr. 
(Hale, 1987), we include them within the var
iability of P . saxatilie. 

Parmelia aulc ata Taylor 
Lichens . In J.T. Mackay, Flora Hibernica, Du
blin: 145. 1836 . 
For a complete list of synonyms see Hale (1987) . 

Thallus foliose, closely attached to bark or 
rock, up to 18 em diam . ; lobes elongate, sub
linear, 1. 5-2. 5 ( -3) mm wide; margine entire, 
turning down . Upper surface without or with 
varying amounts of pruina, particularly at the 
apices; greyish mineral wh ite, sometimes wi t h 
black margin; plane to foveolate, cracked on 
older parte. Peeudocyphellae !aminal to marg
inal, effigurate, 0.4- 1.2 mm, separate. Soredi
ate, eoralia derived from pseudocyphellae, marg
inal and !aminal, along ridges, few orbicular, 
mostly l inear, becoming confluent, forming a 
reticulum, covering entirely the thallus surface 
of older lobes. So redia white turning greyish 
brown with age. Occasionally eo redia of older 
lobes become corticate forming doreiventral, 
euberect, phyllidia- like lobules (Fig.2-b). Law= 
.e..r surface entirely black, densely rhizinate; 
rhizinee black simple to squarrose, 1-2 mm long. 
Apathecia and pycn1d i a not seen. 
Chemistr1r: Upper cortex: K+ yellow , atranorin. 
Medulla K+ yellow turning red, ealazinic acid, 
major . 

Specimens examined: ARGENTINA . Prov . Chubut, 
Parque Nacional Loa Alercee, Lago Kruger, VI I-
1957, Kuhnemann, Calvelo #400; Prov . Rio Negro, 
Bariloche, Arroyo ' Caea de Piedra, on N.dombeyi, 
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3-III-1991, Calvelo #533, ECRU 00296; Llao-Llao, 
near the hotel, on rocks, 29-XI-1991, Adler & 
Calvelo, Calvelo #527, #534; Parque Nacional Na
huel Huapi, Cerro L6pez, 1210 m a.s.l. , on N.pu
milio, 4-IV-1987, Calvelo #89; Cerro Bella Vis
ta, W slope, 1350 m a . B. 1., on N.pumilio , 27-
I-1990, Calvelo #424; Cerro Catedral, path to 
Fre i, 900 m above sea leve 1 , on N. dombsyi, 8-
XII-1986, Calvelo #90; 1100 m a. B. 1., on N.pu
milio, 17-III- 1991 , Calvelo #531, ECRU 00300; 
1200 m a .s .l., 17-I - 1991, Calvelo #529, 11534; 
Cerro Chalhuaco, 1150 m a.s . l., on N.dombsyi , 5-
XI-1991, Calvelo #532. Tierra del Fuego, Rio 
Apen, I-1989, L. Ruiz , Calvelo #404 . 

Djetrihut1ap and ~: Parmelia sulcate. is 
widespread and cosmopolitan (Galloway, 1985 and 
Hale, 1987). This is the first record for Nahuel 
Huapi National Park. 

This species ia better represented at higher 
altitudes, on deciduous Nothofagus forests. 
~: The studied specimens show mainly 
three features not included in the description 
of the species made by Hale (1987) : 1) presence 
of pruina on the upper surface, 2) soredia 
becoming greyish-brown with age, 3) formation of 
phyllidia-like structures (Fig.2-b) on older 
parts of the thallus. Since these charac
teristics may appear occasionally in other spe
cies of Parmelia s.str. they are considered here 
as part of the intraspecific variability of P. 
sulcate. 

Parmelinopsis ewinacowii (Hale) Elix & Hale 
Mycotaxon 29:243. 1987. 
Parmelia swinscowii Hale, Phytologia 27 :4 . 1973. 
Parmelina swinscowii (Hale) Hale, Smiths. Contr. 
Bot . 33:48. 1976. 
Hypotrachyna swinscowii (Hale) Krog & Swinscow, 
Lichenologist 19 : 420 . 1987. 

ThalJ.ua foliose, 5-20 em diam., saxico lous or 
muscicolous, pale grey , darker in old or morib
und parts . Lobes narrow, 0.5-3 mm wide, sub
dichotomously branched, with acute apices and 
black margin. Marginal cilia black, up to 1.5 mm 
long, simple, furcate, squarrose or eubdicho-
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tomouely divided . 14>= eurface fragile, cracked 
in older parte, flaking off at eorediate parte. 
Soralia terminal or subterminal, frequently ex
tending laminally, with granuloee eo redia mixed 
with piecee of eroded cortex. Me dull a white. 
Loiozer surface black , frequently brown at the 
lobe apicee, moderate to epareely rhizinate; 
rhizinee black, eimple, furcate, equarroee to 
irregular or eubdichotomouely branched. ~ 
Lhacia and P¥cnldla not eeen. 
Chemletr¥: Upper cortex K+ yellow, atranorin. 
Medulla K+ yellow turning red , C-, P+ yellow, 
ealazinic acid, major, lobaric acid minor and a 
minor eubetance, pale after charring. 

Specimens examined : ARGENTINA. Prov. Rio Negro. 
Bariloche. Arroyo Caea de Piedra, on rock, 21-
IX-1991, Calvelo & Adler, BAFC 37038 & 37039, 
Calvelo #504. Llao-Llao, near the hotel, on 
rock, 29-IX-1991, Adler & Calvelo, Calvelo #503. 

Dl strl hut jon and Ecol Oil¥: Parmelinopaia awina
cowii ie known from Chile (Hale, 1973, 1976b), 
Africa ( Krog & Swinecow, 1979), Colombia (Sip
man, 1980) , New Zealand (Elix et al., 1991). 
Thie ie the firet record for Argentina. 
It growe on rocke covered by moeeee. 

Parmotrema reticulatum (Taylor) Choiey 
Bull mene. Soc. linn . Lyon 21:175.1952. 
Parmella retlculata Taylor in Mack., Fl. Hibern. 
2:148.1836. 
Rimelia reticulate (Taylor) Hale & Fletcher, 
Bryologiet 93(1):28 . 1990; with a complete liet 
of eynonyme. 

Thallue grey , 5-20 em diam., looeely attached on 
bark. Lobee 3-6 mm broad, frequently laciniate; 
ciliate, cilia black, moetly eimple or furcate, 
up to 2 mm long. 14>= surface plane to undu
late, faintly reticulate to diffusely maculate, 
partially to almoet completely cracked (depend
ing on collections); eorediate , eoralia terminal 
or subterminal often spreading laminally , orig
inating in a pustular manner; the eoredia coaree 
mixed with piecee of eroded cortex . Medulla 
white, often expoeed by flaking off of the upper 
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cortex. LaweL ~ completly black, with 
black rhizinee or forming a broad brown sparse
ly rhizinate rim, sometimes mottled with i vory 
parte. 
Chemistry: Upper cortex K+ yellow~ atranorin. 
Medulla K+ yellow turning red, ealazinic acid, 
major. 

Specimens examined: ARGENTINA. Prov. Neuquen, 
San Martin de loa Andes, 22-IX-1966, Ranalli & 
Diehl, on Nothofagus ep., BAFC 37042 . Prov. Rio 
Negro, Parque Nacional Nahuel Huapi, Laso Gu
tierrez, path to Refugio Frei, 22-IX-91, Adler, 
on N. dombeyi, BAFC 37044, Calvelo 11489; Llao
Llao, path to Lase Escondido , on rocks, 22-IX-
1991. Adler & Calvelo, Calvelo 11487, 11488; on 
Luma apiculata, 22-III-1990, Calvelo 11512. Puer
to Bleat, path to Laso Frias, on N.dombeyi, 13-
III-1991, Calvelo 11513 . Rio Manso Superior, on 
N.dombeyi, 3-II-1988, Calvelo 11492. El Foyel, on 
N.dombeyi, 5-X-1990, Calvelo 11490. Bariloche , 
Km.9.5 Ruta a Llao-Llao, on Acer paeudoplatanua, 
22-XI-1991, Adler, BAFC 37044,BCRU 00299. El 
Bole6n, Rio Manso , on Nothofagua sp. , 4-IV-1986, 
Calvelo 11493. 

Distribution and Eca.lo.&¥.: "Pantemperate 1 panaub
tropical , one of the commonest foliose lichens 
in the world' (Hale & Fletcher, 1990). It ia 
alao one of the commonest lichens in Argentina; 
nevertheless thia ia the first record for Rio 
Negro and Neuquen Provinces. 

The specimens collected for thia study were 
cort icoloua but the epeciea may alec be aaxico
loua. 
~: Parmotrema reticulatum ia an extremely 
variable apeciee. Recently it haa been trans
fared to the new genua Rimelia (Hale and 
Fletcher, 1990) : the authors establish in the 
diagnosis that it has ·· . . . lobis .. . ~ dJ..B= 
..L..1...JJc.J: roaczz latn-reticulatzzs ..... . and further 
they considered this character aa quite con
stant: ·· ... The surface is more or less uniformly 
white reticulate maculate, and at maturity 
regular fissures develop along the maculate 
lines... The lobe tips are either smooth and 
continuous or white-maculate spotted~ never 
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reticulate-mac ulate.·· 
None of the specimens from Patagonia studied 

in the present survey showed the ·· typical "" reti
culate-maculate pattern but a more diffuse one, 
which could alae be absent in acme parte. 
Studies on collections from diverse habitats 
from Buenos Aires Province confirmed the great 
variability in various features, including not
orious differences in the pattern of maculation 
(Adler, unpublished data). Furthermore field 
observat ions in Buenos Aires suggest that the 
variability ia correlated with ecological fac
tors, aa also pointed out by Krog & Swinscow 
( 1981) for East Africa: ·· Specimens growing in 
rather dry sites exposed to high light intensity 
tend to become coriaceous , have weakly developed 
maculae, ... while specimens in moist , shady 
habitats usually are membranaceous .. . and have 
well developed maculae ·· . The same variability 
has been observed in collections of Parmotrema 
cetratum (Adler, unpublished data) . 

Since the reticulate-maculate pattern ia the 
moat important feature to segregate thia genua , 
and as it apparently depends on ecological fac
tors, we prefer to uae here the genua name 
Parmotrema until further atudiea are developed. 
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SUMMARY 

A new species , Talaromyces indigoticus Takada 
et Udagawa (anam . Penicillium indigoticum Takada 
et Udagawa), i so 1 a ted from soi 1 in Japan and 
Nepal , is described and illustrated . It is 
character ized by ye llow to orange ascomata, 
ellipsoidal, spinose, blue-pigmented ascospores 
and short bi vertici llate or monovert i ci ll ate 
penici ll ;_ 

Key Words - Talaromyces indigoticus; Penicillium 
indigoticum; b 1 ue-pigmented ascospores; 
soi 1: Nepa 1: Japan 

During the course of an investigation of soi l-borne 
Ascomycetes in Japan and Nepa 1, a hitherto undescribed 
fungus of Ta1aromyces C. R. Benjamin (Trichocomaceae) was 
repeated l y encountered. It is described herein as a new 
species . 

Talaromyces indigoticus Takada et Udagawa , sp. nov . 
(Figs . 1, 2) 

Stat. Anam . Penicillium indigo ticum Takada et Udagawa, 
anam. sp .nov . 
Coloniae in aga ... o Czapeki i restrictae, floccosae, 

tenues , 1 ax i textae , ochraceae ve 1 succi neae; revers urn 
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prima miniatum vel rubrum, deinde roseobubalinum. Coloniae 
in agaro "Czapek-Yeast Autolysate (CYA)" paulo effusae . 
floccosae, planae, constantes ex mycelia basali coacto 
tenuiter et ascomatibus abunde formantibus; conidiogenesis 
profusa; reversum corallinum, deinde rubrum ve l sanguineum. 
Coloniae in agaro pultis avenae effusae, floccosae, planae , 
constantes ex mycelia basali coacto tenuiter et ascomatibus 
abunde formantibus; conidiogenes is sparsa; reversum 
stramineum vel ochraceum. 

Ascomata superficialia, celeriter maturescentia, sine 
ostiolo, globosa vel subglobosa , 350- 550 ~m diam, mollia, 
mycelia flavo vel aurantiaco obtecta; paries ex hyphi s 
dense i ntri cati s compos itus . Asci catenu 1 at i, 8-spori, 
ovoidei vel interdum subg l obosi , 9-12 . 5 x 7. 5-10 ~m . eva
nescentes . Ascosporae primum hyalinae vel pallide flavae , 
max cyanescentes, postremo indigoticae, ellipsoideae, 3. 5-
5 x 2. 5-3 ~m . spinosae. 

Conidiophora ex hyphis aeriis; stipites breves , 10- 15 
(-40) x 2-3 ~m . leves , septati . Penicilli biverticillati 
ve l monoverticillati . Metu l ae 2-4 verticillatae , paulo 
divergentes, 8-12 x 2-2.5 ~m. Phialides 3-6 verticillatae , 
acerosae, 10-12. 5 x 2- 3 ~m . Conidia hyalina , ovoidea vel 
ell ipsoidea, 2- 3 x 1.5- 2(-2 . 5) ~m, levia, in catenis impli 
catis connexa . 

Holotypus SUM 3010, colonia exsiccata ex solo in 
Godawari, Lalitpur, C. D. R. , Nepalia, 2 Sept . , 1986, S. 
Udagawa isolata et ea in co1 l ectione fungorum Musei et 
Instituti Historiae Naturalis , Chiba (CBM) conservata . 

Etymology: from Latin , indigoticus = indigo-blue, 
referring to the color of the ascospores . 

Colon i es on Czapek agar growing restrictedly, attain
ing a diameter of 15 mm within 7 days at 25 °C , f l occose, 
plane, thin, loose- textured; ascomata slowly produced and 
interm ixed wi t h scattered conidia , l ight yellow to paste l 
yellow (M . 4A4-3A4, after Kornerup and Wanscher, 1978) or 
Ochreous to Amber (Rayner, 1970) ; reverse orange red to 
greenish red (M . 8B7-9B6) or Scarlet to Red, then Rosy 
Buff (Rayner). 

Colonies on CYA growing rather rapidly, attaining a 
diameter of 16 mm within 7 days and developing up to 40 mm 
within 12 days at 25°C, floccose , plane, consisting of a 
thin basal felt with ab undant ascomata, pale red to grayish 
yellow (M. 8A3-4B4 ) or Flesh to Salmon (Rayner ) ; con idia
genesis more profuse but not sufficiently produced to 
influence the colony appearance; exudate clear , sma ll; odor 
musty ; reverse brownish red to vio let brown (M. 9C6-10F13) 
or Coral, then Red to Blood Colour (Rayner ) . 



Fig . 1. Talaromyces indigoticus , SUM 3010. 
A. Asci . B. Ascospores . C. Ascomatal initials. 0, Peni
cilli , E. Conidia . 
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Colonies on malt extract agar growing restrictedly, 
attaining a diameter of 20 mm within 7 days at 25°C, floc
cose , plane, very thin, showing the same cultural charac
teristics as on CYA, producing abundant ascomata in the 
central to subcentral areas , vivid yellow to yellowish 
orange (M . 3A8-4A7) or Luteous (Rayner) ; reverse light 
yellow (M. 4A4) or Pale Luteous (Rayner) . 

Colonies on oatmeal agar spreading broadly, attaining 
a diameter of 28 mm within 7 days and developing up to 48-
52 mm within 12 days at 25°C , floccose , plane, consisting 
of a thin basal felt , in which numerous ascomata develop, 
showing 1 ight ye 11 ow to orange (M . 3A5-5A6) , becoming 
Straw to Apricot (Rayner) in the central area; conidia
genesis sparse; exudate clear , sma l l; odor musty; reverse 
light yellow (M . 4A4) or Straw to Ochreous (Rayner) . 

Ascomata superficial, discrete or confluent , ripening 
within 12 days , non-ostiolate , gl obose to subglobose , 350-
550 ~m in diam, soft, surrounded by a loose weft of 
straight or sinuous, ye l low- to orange-pigmented mycelium; 
ascomatal wall consisting of densely interwoven, 1- 2. 5 ~m 
wi de hyphae; ascomata l initia l s conspicuous , appearing as 
two branches of the aerial hyphae , consisting of cylin
droida l , somewhat sinuate hyphae around which similar 
thick hyphae are coiled tightly several times. Asci in 
chains , 8-spored, ovoidal or sometimes subg l obose , 9-
12.5 x 7. 5-10 ~m . evanescent . Ascospores at f i rst hyaline 
to pa l e yel l ow, soon becoming blue in mounting fluid , 
finally indigo-b l ue, ellipsoida l, 3. 5-5 x 2. 5-3 ~m . 
spinose . 

Conidiophores arising primarily from aerial hyphae, 
stipes short, 10-15(-40) x 2-3 ~m . smooth-wa l led, septate. 
Penici l li biverticillate or monoverticillate, rare l y 
fragmentary . Metu l ae in small verticils of 2-4, rather 
divergent at angles , 8-12 x 2-2 . 5 ~m. Phialides 3-6 per 
metula, lanceolate, 10-12 . 5 x 2-3 ~m . with long cellu l a. 
Conidia hya l ine , ovoidal to ellipsoidal, 2- 3 x 1.5- 2(-2 . 5) 
~m. smooth-walled, borne in short disordered chains up to 
100 ~m long . 

At 37•c , growth is slow, consisting only of white 
myce li urn . 

Specimens examined: soil, Royal Botanic Garden, 
Godawari , Lalitpur, C. D. R. , Nepal, Sept. 2, 1986, SUM 
3010 (hol otype); soil, Minamikushiyama-mura, Minamitakagi
gun , Nagasaki-ken , Japan , Sept. 1, 1967, M 3133; soil , 
Ishigaki-shi, Okinawa-ken , Japan, June 11, 1973, M 5589. 

Talaromyces indigoticus is placed in the series Flavi 
of the section Talaromyces (Stalk and Samson , 1972; Pitt, 
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Fig . 2. Talaromyces indigoticus, SUM 3010. 
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1979) on the basis of its mesophilic growth , yel l owish 
ascomata, ellipsoidal , spinose ascospores and well
developed biverticillate penicilli. The ~imensions and 
ornamentation of its ascospores indicate · •.. - ~ the new 
species has a close affinity with T. flavus (Kloecker) 
Stolk et Samson. It differs from the latter species in 
having bluish ascospores and short conidiophores with 
divergent penicilli . The ascomatal initials ofT. indigo
ticus are also distinctive as developing into two equally 
thick gametangia . 
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Explanation of Fig. 2. 
Talaromyces indigoticus , SUM 3010. 

A. Asci , x 1, 350 . B. Asci, x 1,600 . C. 
tia l s, x 1,600. D. Ascospores, x 3,600. 
X 1, 600 . 

Ascomata 1 i ni-
E, F. Penicilli, 
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ABSTRACT 

Twenty-five Canadian lichens are issued in this exsiccat series, numbers 
226-250. Of these, 14 are from British Columbia, eight are from southern 
Ontario, and one each from Manitoba, Quebec and the Yukon. Pannaria 
laceratula Hue is reported as new to Nonh America. Notes are presented on 
the following species: Agrestia hispida, Cladtmia macilenla, C. symphycarpa, 
C. verruculosa, Lecanora allophana, Pannaria laceratula, Peltigera pacifica, 
P. retifoveata, P. venosa and Porpidia carlouiana. 

The Lichenology Section of the National Herbarium of Canada (CANL) continues 
the publication of its series of Canadian lichen specimens, Lichenes Canadenses 
Exsiccati, with the distribution of Fascicle IV. This fascicle consists of 25 numbers (nos. 
226-250) mainly representing material from British Columbia (14, including five from 
the Queen Charlotte Islands and almost all the remainder from Wells Gray Park in the 
interior), with other material from southern Ontario (8), Manitoba (I), Quebec (I) and 
the Yukon Territory (1). All but a few of the specimens were collected in the course of 
documenting the lichen floras of the Ottawa region (Brodo 1988), southern Ontario 
(Wong & Brodo 1990, 1992), the Queen Charlene Islands, B.C. (Brodo, in prep.), WeUs 
Gray Provincial Park, B.C. (Goward and Ahti, in press) and Churchill, Manitoba (Scott 
1991). The previous three fascicles of this exsiccat (Brodo 1971, 1977, 1984) were 
issued in sets of 75. 

As before, the ex.siccat is being distributed in 36 complete sets. The recipients 
of this fascicle include ALTA, ANUC, Aptroot, ASU, BG, BM, CANL, C, COLO, 
DUKE, GZU, H, HMAS, IFP, Kalb, LD, LE, LSU, M, MB, MIN, NBM, NDA, NY, 0 , 
OMA, SASK, SRP, TNS, TRTC, TU, UBC, UPS, US, Vfzda, and WIS. 

Notes on chemisuy of the specimens is based on studies using thin layer 
chromatography with the standardized methods of Culberson (1972) with her later 
modificati ons. 
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226. Agrestia hispida (Mereschk.) Hale & Culb. 
BRITISH COLUMBIA, Fraser River Basin (Kamloops area), NW ofTranquille. along Forestry Trail. near cast 
end of Dewdrop Ridge, 50"47'N. 120034'W, Interior Douglas Fir Zone (hemiboreal), open, east· and south
focing ridge, ra1her exposed, elev. HXXJ m. terricolous over loose, barren earth, Goward88-I/8, 28 May 1988. 
Contains no substances. 

Some recent sruclies (Hafellner 199 1) have thrown some doubt on the generic 
distinctiveness of Agrestia. It is undoubtedly closely related to Aspicilia and should 
perhaps be considered as a morphotype within that genus. The collector, Trevor Goward, 
collected A. hispida at two other localities near Kamloops, and says (in litt.) that "it will 
probably prove to be not uncommon in the semi-arid southern interior of B. C." 

227. Arthonia byssacea (Weigel) A!mq. 
ONTARIO. Ottawa-Carleton County, Gloucester. cedar swamp, on east side of Albion Road, just south of 
Leitrim Road interSection, 45"17'N, 75"35'\Y, white cedar-red maple woods, on white cedar, Wong 4522, 8 
September 1989. Contains 2'-0-methylperlaiO!ic acid. 

Arthonia byssacea was reported as new to Canada in Wong & Brodo (1990) based 
on this collection. The exsiccat material is richly fruiting, but the species is often found 
sterile or only with pycnidia. 

228. Bacidia polychroa (Th. Fr.) Korber (Syn. Bacidia fuscorubella (Ach.) Bausch) 
ONTARIO, Renfrew Cowuy, Centennial Lake, SE end, along old overgrown rolld, 45°09'N, 77002'W, mixed 
spruce-fir-willow thickets and forest. on Populus grandidtntata, Brodo 2521 J, 28 August 1985. Contains only 
atranorin. 

229. Cladonia cariosa (Ach.) Sprengel. 
BRITISH COLUMBIA, Fraser River Basin. Wells Gray Provincial Park. south side ncar Blackwater Creek on 
McLeod Hill Road. 52°00'N, 12()000'\V, in the open and recent bum. over volcanic soil on W-facing hillside 
with Apocynum androsaemifolium, clcv. 600 m, Goward 80-812, 25 June 1980. Contains atranorin, 
fumarprotocetraric and fa.ny acids. 

230. Cladonia macilenta Hoffm. 
BRITISH COLUMBIA, Vancouver Island. Victoria, main galeS of University of Victoria. at Henderson and 
Cedar Crossroads, 48°28'N, 123'"25'W, lignicolous over Th11ja and douglas ftr fence rails, Goward 82-154,30 
April 1982. Contains tha.mnolic and barbatic acids. 

Christensen (I 987) has pointed out that, at least in western Europe, C. maci/ema 
Hoffm. s. str. cannot be distinguished from C. bacillaris Ny!. on any basis other than 
chemistry, i.e., the former contains thamnolic acid. Both taxa contain barbatic acid. The 
North America populations have not yet been studied using the same criteria and are sti ll 
being recognized at the species level (e.g. , Egan 1987). The material in this exsiccat is 
C. macilenta in the strict sense. 

231. Cladonia phyllophora Ehrh. ex Hoffm. 
YUKON, S km NE of Whitehorn:, on cast side of Yukon River, 6Q'>46'N, 135°02'\V, in burned-over Pima 
contorta stand. open, park-like. with Udum ground cover, sandy soil, on ground under pines. Brodo 26433. 
4 July 1988. Contains fumarprotocetraric and protocetraric acids. 

232. C ladonia pleurota (Florke) Schaerer. 
OI'ITARIO, Ottawa-Carleton County. 15 km S of Richmond and 15 km W of Kcmplville. 45°03'N. 75°52'\V, 
in open maple~edar glades, Brodo 25258, 26 September 1985. Contains usnic acid, z.eorin, and possibly 
isousnic acid. 
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233. Cladonia squamosa (Scop.) Hoffm. 
BRJTISH COLUM.BIA, Queen Charlotte Islaods, Moresby Island. Mount Moresby, cirque lake on SW side of 
mountain. 53001'N. 132-o5'W, open subalpine meadow and talus slope, elev. 717 m. on exposed boulder on 
E-facing slope. Brodo 26nB. 16 July 1988. ConL3.ins squamatic 3Cid. 

234. Cladonia symphycarpa (Ach.) Fr. 
ONTARIO. Ottawa-Carleton County. !Sian S of Richmond and IS km W or Kcmptville.45°03'N, 75°52'W, 
in open maple<.edar gi~. Broda 25257, 26 September 1985. Contains only atranorin. 

The exsiccat material represents the strain containing attanorin alone (i.e., without 
norstictic acid). Although usually found only in the squamulose state, this material is 
richly podetiate. The similar Cladania dahliana Krist. , which contains psoromic acid as 
well as aaanorin , is also common in the Ottawa Region. 

235. Cladonia turgida Ehrh . ex Hoffm. 
ONTARIO. Ottawa-Carleton County. Fitzroy Harbour, 5 km SE of harbour. 16 km NW or Carp. 45"27'N. 
76•11'W. open field of granitic outcrops. on soil. Wong 2829. 25 June 1979. Contains 3lr.lnorin and 
fumarprotocetraric acid. 

236. Cladonia verruculosa (Vainio) Ahti . 
BRITISH COlU?o.ffiiA. Queen Olarloue Islands. Graham Island. Tiel!, mouth or the Tiell River close to East 
Beach, 53-:36'N, 131.56'W. with Piceo :i1chen.sis on sandy and gravelly shoreline slope. Brodo 26541, 9 July 
1988. Contains rwnarprotocetraric and protocetrnric acids. 

This species, until recently known only from the west coas1 of Nonh America was 
discussed by Ahti ( 1978). It is fairly common on the Queen Charlotte Islands. lls tall, 
slender, gran ulose or minutely squamulose to granular sorediate, mostly decorticate 
podetia make it a distinctive species, especially when producing small centrally 
proliferate cups. It always produces fumarprotocetraric and protocetraric acids. The 
species is now known from California (Hammer and Ahti 1900; Hammer 1991) as weU 
as from South America (Ahti & Kashiwadani 1984; Hammer and Ahti 1900). 

237. Gonohymenia nigritella (Lettau) Henssen (Syn. Thyrea nigritella Lettau) 
QUEBEC, Gatineau County, Gatineau Pan:., King Mountain mea ofi Mountain Road, ca. 5 km NW of Notcb 
Road, S·facing limestone clifi, 45"29'N, 75°52'W. elev. ca. 130 m, Brodo 19076, 28 September 1972. 
Detennined by Alno Hcnssen. Contains no substanCeS. 

The Nonh American species of the genus Gonohymenia will be revised in a paper 
being prepared by Aino Henssen, in which the very similar Thyrea confusa Henssen (= 
Til . pulvinata sensu N. Arner. auct.) will be discussed. 

238. Hydrothyria venosa J. Russell . 
BRITISH COLUMB IA, Fraser River Basin (Kamloops District), 12 km NE of Clearwater Village, southern 
slopes of Trophy Mount.ains, 51°47'N, 119°53'\V, open subalpine meadow, herniarctic zone, elev. 200m. 
growing over sandy bottom of spring-fed stream, Goward 83-638, 29 June 1983. 

239. Julella fallaciosa (Stizenb. ex Arnold) R. Harris (Syn. Polyblastiopsis fallaciosa 
(Stizenb. ex Arnold) Zahlbr. 

Om' ARlO, Renfrew Coun1y, S km S of Schutt. jWlCtioo of Hwy 28 and 514, 45°13'N, 77"27'W, nucure 
deciduous forest, mainly maple, 15·20 m tall, on mature Acu, Wong 42JJ, 21 August 1986. Cont.ains no 
SUbslances. 

An excellent description and discussion of this species is provided by Harris (1973) 
(sub Polyblastiopsis follaciosa). 
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240. Lecanora a llophana Nyl. 
ONI'ARIO. Renfrew County, Centennial Lake, near bridge at mouth of Mackie Creek. along hydro access road., 
45009'N, 71003'W, on Populus rrtmuloidts along road in open, Brodo 25221. 29 August 1985. Contains 
atranorin. Lgr-1. and Lgr-2. 

The apothecia on the exsiccat specimen are small and rather adnate, as opposed to 
large and constricted at the base, the characteristics usually associated with L. al/ophana. 
The spores, however, are large, typical of the species. In eastern North America, 
specimens with small , rather flat apothecia are common on Populus tremuloides. 

241. Lecanora rugosella Zahlbr. 
ONTARIO. Renfrew County, ca. 32 km SSW of Renfrew. 45°13'N, 76°53'W, MSrubinsky 's Bog," low-lying 
wet woods and bog, with Thuja occidtntalis, Fra:cinus spp .• Picea mariana, and Larix, Brodo 251/8, 27 August 
1983. Contains atranorin and roccellic acid. 

242. Letharia columbiana (Nut!.) Thomson 
BRITISH COLUMBIA, Coast area (Cascade Strip), 25 km SSW of Tatia Lake, northern flank of Razorback 
Mountain. 51°42'N, l2A045'W. very dry W-facing slope on Upper Boreai/Engelmann Spruce-Subalpine Fir 
Zone, elev. 1900 m. on branches of Pinus albicaulis in open, Goward 81-1465, 12 July 1981. Contains vulpinic 
acid. 

243. Nephroma arcticum (L.) Torss. 
BRITISH COLmmiA, Fraser River Basin. Wells Gray Provincial Park, near Kostal Lake, 52°20'N, 120000'W, 
along open forest edge among moss over young lava rock, elev. 1220 m. Goward 80-318b, 9 JuJy 1980. 
Contains usnic acid, zeorin, phenarttin and nephroarctin. 

244. Pannaria laceratula Hue 
BRITISH COLUMBIA, Queen Olarlotte Islands, Graham Island, Cone Head, SW comer of Rennell Sound, 
53"23'N, 132DJ9'W, low, forested area and headland rocks on point. elev. 0-7 m, on Picta sitchtn.sis, Brodo 
26926,21 July 1988. Determined by P.M. Jorgensen. Contains trace of atmnorin. 

This distinctive species with its clear greyish brown, epruinose, subfoliose lobes, is 
somewhat reminiscent of P. leucostictoides Ohlsson and even contains atranorin like that 
species. Our lichen, however, differs in completely lacking a prothallus (usually 
conspicuous and blue-black in P. leucosticroides), and in having longer, more distinctly 
fol iose lobes and larger apothecia (1-3 mm in diameter, often immersed in the thallus, 
vs. 0.8- 1.5 mm and entirely adnate in leucostictoides). Pamzaria laceramla was 
described from Japan and is new for North America. It is common on the Queen 
Charlotte Islands on both bark and rocks, and is probably found elsewhere along the 
coast in moist forests. It was named as a form of P. /epidota by Tuckerman (f. 
coral/ifera) based on several collections from Vancouver Island (J¢rgensen, in lilt.) 

245. Peltigera pacifica Vitik. 
BRITISH COLUMBIA, Skeens River Basin, Terrace area. 15 km NNW of 1own near Camp Occk (just N of 
Glacier Creek), 54°4I'N, l28°4 l'W. over mossy log in open old-growth Tsuga ht ltrophylla fores t in sheltered 
gully, elev. 200m, Goward 91-J/65. 26 August 1991. Conlains tenuiorin, methylgyrophorate. z.eorin, and 
possibly dolichorrhizin. 

This species, only recently described by Vitikainen (1985) based on material from 
a locality very close to this one in coastal British Columbia, is a lobulate member of the 
P. polytklcryla group, having pale, broad veins close to the lobe tips. Peltigera 
e/izabethae Gyelnik in the east has a much darker lower surface with only scattered white 
patches close to the lobe margins. 
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246. Peltigera retifoveata Vitik. 
BRfllSH COlUMBIA. Fraser River Basin. near Nazko Road. 30 km W of Quesnel. Lower BoreaJ/Sub-Boreal 
Spruce Zone, 52°.58'N, 122°47'W, over ~featber-mossesM on somewhat shady terrace above creek with Pic~a 
glauco and Picto moriD1111 sund.. elev. 860 m. Goward 81-1533, 16 July 1981. Verifitd by 0. Vitikainen. 
Contains 1enuiorin. zeorin, methylgyropborate, and possbly dolicbonhizin. 

Peltigera retifoveata, described along with P. pacifica by Vitikainen (1985) is close 
toP. canina (L.) WiUd. in having broad, tomentose lobes. It differs in its thick, heavily 
tomentose, pale, raised veins especially in the older parts of the lobes, and in its almost 
black apothecia. The tufts of shan. very dark brown rhizinae are also distinctive. 

247. Pelligera ven<>Sa (L.) Hoffm. 
BRITISH COLUMBIA, Fraser River Basin (Kamloops District), Clearwater. 5 Jon S of town, along Little Fon 
Road. 51~5'N, l20"(Jl'W, steep sandy and gravcUy road bank, on soil. Brodt>27261, 5 August 1988. Conutins 
Lenu.iorin. methylgyropborate. and 3 unnamed triterpeoes. 

The cephalodia of Pe/tigera venosa occur mainly on the lower surface of the normal, 
green-algal lobes, but sometimes develop as squamules. Ott (1988) describes. discusses, 
and illustrates this phenomenon in lucid delail. All these stages of cephalodial 
development can be seen in the exsiccat material. 

248. Porpidia carlottiana Gowan 
BRITISH COLUMBIA. Queen O.arloue Islands. 0\a.atllsland, 53°08'N, 132o:35'W, cove on NE comer of 
island facing ocean. elev. 0.1 m. on headland rocks. Brodo 26974,22 July 1988. Contains glaucopbaeic and 
2'..()-melhylsuperphyllinic acids. 

This species is extremely close to P. glaucophllea (Koerber) Hertel & Knoph, 
differing mainly in lacking soredia (Gowan 1989). European populations of P. 
glaucophaea sometimes lack soredia as well , but are entirely sympatric with the sorediate 
morphs. The western Nonh American population is probably genetically distinct based 
on its uniformly esorediate condition and generally larger size, and so was recognized as 
a separate species by Gowan (1989). 

249. Rhizocarpon grande (FIOrke ex Flotow) Arnold. 
MANITOBA. O.urchill. east shore of Bird Cove, 18 km E of town. 58°47'N. 9J051'\V, Churclti ll quanite 
outcrops along shore. Brodo 27485.23 June 1989. Conlains g)TOphoric and a trace of lecanoric acids. 

250. Siphula ceratites (Wahlenb.) Fr. 
BRITISH COLUMBIA, Queen Otarlottc Islands, Graham lslo.nd, Mercer lake. 530J4'N, l32°52'W, ridge NE 
of lake. elev. 317m, terraced fens, with Pinus contorta and Tsuga mtrttnsiDna, in fen pools and gravelly areas 
around pools, Brodo 26966, 21 July 1988. Contains siphulin. 
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ABSTRACT 

A preliminary synoptic key based on cultural and anamorphic features is 
presented for twen ty-three Xylaria species known to occur in continental United 
States and Canada. A list of substrates on which teleomorphs are usually 
encountered is given, along with references for more complete cultural 
descriptions. 

KEY WORDS: Xylaria, Xylocoremium, Nodulisporium, Genicu losporium, 
anamorph, culture 

Xylaria Hill ex Schrank species and their a llies a re frequently e ncountered 
in their asexual sta tes by field collectors and by-individuals culturing plant tissues 
for pathogens or endophytes. Common substrates include decorticated wood, so il, 
fruits, seeds, and diseased and healthy living plant tissues (11, 13, 17, 18). 
Identification of Xylaria anamorphs to date has often been difficult, as most keys 
are based on teleomorphic features alone. The synoptic key presented herein was 
constructed using colonial and anamorphic features as observed in cultures. It is 
intended to be used in the absence of teleomorphic data. 

With few exceptions, Xylaria species produce conid ia holoblastically on 
conidiogenouscells that proliferate in a sympod ial manner. Conidiophoresusually 
are laterally compressed into a tigh t layer or palisade covering aU or pa rt of the 
supporting stromatal surface. Conid ia of most species are hya line to subhyaline, 
ovoid to ellipsoid, with a flattened basal scar ind icating the former point of 
attachment to the conid iogenous cell. Some Xylaria anamorphs have 
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conidiogenous regions resembling form-genus Geniculosporium Chesters & 
Greenhalgh, but the long conidiophores characteristic of the genus are usually 
lacking. Typical Geniculosporium anamorphs are produced by members of the 
Hypoxylon serpens complex (8, 12). Younger conidiogenous cells often appear 
similar to Hadrotrichum Fuckel as illustrated by Petrini and Petrini (11), with only 
a few apical conidial secession scars and little or no geniculation yet evident. 
Occasionally inXylarilllongipes Nitschke, secondary conidia are produced from old 
conidiogenous loci or the conidiogenous locus can proliferate percurrently (14). 

In nature, Xylaria conidia may be produced on the surface of the 
immature perithecial stroma, on anamorphic appendages borne on developing 
perithecial stromata, or on separate structures distinct from teleomorphic 
stromata. In the latter case, anamorphic and teleomorphic structures are 
strikingly different in appearance, and separated physically and temporally. 
Xylaria cubensis (Mont) Fr. with its separate and distinct Xylocoremium J. D. 
Rogers state is an example (16). Rogers (17) discussed the position and location 
of the anamorph in the natural life cycles of Xylaria species. Unfortunately, these 
aspects of the life cycles are not always revealed in cultures, as seen later herein. 

The most favorable medium for stromatal and conidial production by 
mostXylaria species is 2% oatmeal agar (Difco) (OA) and it is our eventual goal 
to characterize every species on that medium. All cultures characterized herein 
were grown on OA. Many Xylaria species were described from other media 
before we recognized the overall utility of OA Xylaria cultures can differ 
considerably in appearance on various media. Some of the references describe 
colonies on the following media: 2% potato dextrose agar (Difco) with 5 gfl yeast 
extract (Difco) (PDYA); a variation of malt extract agar (MEA) formulated 
without peptone (Difco malt extract, 20 g; Difco agar, 17.7 g; distilled water, 1.1 
liter) (9); and Leonian's agar (LA) (KH2P04, 1.2 g; MgS04.7 H20, 0.6 g; 
peptone, 0.6 g; glucose 6 g malt extract, 6 g; agar, 20 g; distilled water, I liter) (2). 

Cultures were initiated from ascospores from mature teleomorphic 
stromata (see 4, 5 for methods). Conidiogenous structures are most easily 
examined when a coverslip coated with a thin layer of mucilage (Le Page's) is 
touched to a stromatal surface, stripping away individual conidiogenouscells from 
the supporting stroma (4, 5). The coverslip bearing fungal structures is then 
inverted in a drop of water or another mounting medium on a slide and examined. 

Construction and Use of the Key 

Taxa included in the key are among those known to occur in continental 
USA and Canada. Teleomorphs are included in a key by Rogers (18). Where 
possible, cultures that provided the information used to develop the key were 
initiated from teleomorphs collected in continental USA and Canada. In several 
cases the only available cultures were from material collected elsewhere and these 
are included here. Some taxa have been cultured only a few times. Thus, the 
complete range of cultural phenomena to be expected for certain species is 
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unknown. 

The key can be entered at any point and taxa (by number) eliminated 
until one or a small number remain. It will usually be most convenient to enter 
the key at categories dealing with culture growth rate, color, and general 
morphology. Two plates depicting some of the colonial and stromatal features 
used in the key are provided. 

The list of cultural features associated with specific taxa should be 
consulted as a potential shortcut, as should the list of host associations when 
certain hosts are involved. When all but one or a few taxa remain the cited 
literature should be consulted for detailed cultural descriptions. In some cases it 
might be necessary to make subcultures on one of tlle media described earlier 
herein in order to make meaningful comparisons with published descriptions. 

Discussion of Characters Used in Key 

Growth rate: This refers to the number of weeks for a colony radiating from a 
central inoculation to cover a 9 em diameter plastic Petri plate incubated at ca. 
20 C and ca. 12 h of fluorescent light per day under laboratory conditions. Fast
growing cultures cover the plate in about 2 weeks. Some cultures never cover the 
plate prior to desiccation or staling. 

Colony colors: The colors of a colony usuaUy change as it ages. Thus, developing 
and mature colony colors are both described. 

Exudates: Colored exudates as droplets on the colony surface seem diagnostic for 
a few species. For most species it seems unimportant 

Color of reverse: OA is a dense medium that seems generally to remain 
uncolored by exudates. Thus, reverse coloration of the agar is uncommon. In a 
few cases, however, it is noteworthy and should be recorded. 

Colony surface momhology: Colonies ofXylaria species often show changes in the 
colony surface from the inoculation points to the margins, e.g. a colony that is 
apprcssed at the margin might be lanose or floccose toward the inoculation point. 
As colonies cease to expand radially the surface tends to become more uniform. 

Colony margins: The margins of most colonies arc entire to somewhat scalloped. 
A few, however, are conspicuously plumose. The morphology of margins should 
be recorded. 

Stromatal production: Colonies of most species eventually produce stromata. 
Some produce few stromata, others dense stands of stromata. Although "few 
stromata• vs •many stroma taR seems highly subjective it is a workable concept 
when cultures of a number of taxa have been examined. Generally, "few 
stromata" would be 1·5, whereas "many stromataft would be from 6 to 100 or 
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more. 

Stromatal morphology: Taxa generally produce either large robust stromata or 
wire- to hair-like stromata. A few taxa produce flabelliform stromata or 
rudimentary cushion-shaped structures. 

Other features of colony surface: Colonies of some taxa have diagnostic features 
such as. highly coiled or bristle-like hyphae, or sclerotia. In some taxa the 
stromata are notably villose or tomentose at the bases. Indeed, some stromata 
become hairy almost to the growing apex. We call such stromata "moles' for their 
fanciful resemblance to a blind, burrowing animal. 

Presence of anamorph: Colonies of some species are not known to produce the 
anamorph. Colonies of other species seem always to produce the anamorph. At 
least one species-·X cubensis-produces distinct separate anamorphic and 
teleomorphicstromata in nature (16). Cultures of X cubensis usually produce the 
flabelliform anamorphic stromata, but sometimes produce only sterile conic 
stromata. The latter are thought to represent the immature aconidialteleomorph. 
The type of anamorphic structures produced in nature are not always produced 
in culture. For example, X tentaculata Berk. & Broome produces conidia on 
special radiating stromatal appendages in nature, but such structures are not 
produced in culture (4, 5). Some taxa produce copious readily germinating 
conidia. These initiate satellite colonies around the main colony. 

Location of conidiogenous areas: Most Xylarill species produce conidia on 
stromata. In some species production occurs over the entire club, in others only 
at the apex. A few species produce conidia on areas of the colony surface, a 
feature more characteristic of Hypoxylon than of Xylaria . 

Anamoroh color in mass: Anamorphic colors tend to be either light (white or 
pink) or dark (yellow through gray). This seems consistent for a given species. 

Conidial morphology: Conidia of xylariaceous fungi are morphologically similar. 
They are always unicellular with a flattened secession scar at one end. A few have 
features that are noteworthy, i.e. the apical corona on the conidium of X poitei 
(Uv.) Fr. (20) and the long fusoid conidium of X comu.<famae (Schwein.) Fr. 
(15). In general, conidia fall into certain diameter and length ranges that, along 
with other colony features, can be useful in identifying taxa in culture. 

Figs. 1-6. Xylaria species in culture. 1 and 2. X comifomris. 1. Culture with 
stromata, X 0.66. 2. Closeup of stroma composed mostly of villose base (called 
"mole type' by the authors), X 4. 3. X oxyacanthae. Zonate colony with 
abundant rudimentary stromata in left hand part and a large stroma near center, 
X 0.66. 4. X carpophila. Colony with stromata, X 0.66. 5. X apiculata. Colony 
with stromata, X 0.66. 6. X coccophora. Colony with stromata, X 0.66. 
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Conidiophore morphology: Conidiophores of many Xylaria species are packed 
into tight palisades. This close packing seems to diminish highly diagnostic 
features such as branching pauerns in comparison to, for example, Hypoxylon 
anamorphs. In some cases, however, conspicuous geniculations or conid ial 
secession scars can be diagnostic. Highly developed scars are most common and 
should be sought in aging conidiogenousareas. Youngconidiogenousareas (those 
that have just begun to produce conidia) show few rema rkable secession scars. 

Xylaria species, key numbers, and references 

I - acuta Peck (15) 
2 - allantoidea (Berk.) Fr. (5) 
3 - apiculata Cooke (4) (Fig. 5) 
4 - arbuscula Sacc. ( 4,5) 
5 - carpophila (Pers.:Fr.) Grev. (6) (Fig. 4) 
6 - coccophora MonL (4,21) (Fig. 6) 
7 - • corniformis (Fr.) Fr. (5,14) (Figs. 1 and 2) 
8 - eornu-damae (Schwein.) Fr. (15) 
9 - cubensis (Mont) Fr. (16) (Figs. 9 and 10) 

10 - hypoxylon (L.:Fr.) Grev. (3,6) 
lOA - hypoxylon west coasl form (3) 
11 - longiana Rehm (as "small-spored collection' ) (3,6) (Figs. 7 and 8) 
12 - longipes Nitschke (3,14) 
13 - magnoliae Rogers (6) 
14 - multiplex (Kunze) Fr. sensu Dennis (3) 
15 - oxyacanthae Tul. (22) (Fig. 3) 
16 - persicaria (S<:hwein.:Fr.) Berk. & M. A Curtis (6) 
17 - poitei (Lev.) Fr. (20) (Fig. 12) 
18 - polymorpha (Pers.:Fr.) Grev. (19) (Fig. 11) 
19 - schweinitzii Berk. & M. A Curtis (19) 
20 - tentaculata Berk. & Broome (5) 
21 - microceras (Mont.) Fr. (5) 
22 - psamathos Boise (1) 

'This fungus has been considered to be X. cuna Fr. II is best conside red to be X. 
comifomris (Fr.) Fr. Dennis (7) discovered type ma terial of X. comifomris and 
Lacss0e (10) further clarified the problem. Callan & Rogers (5) showed that 
cultures from stromata collected in New York and from French Guiana, 
respectively, are somewhat different. These differe nces reflect d iffere nces in the 
teleomorphs. Moreover, additional cultures from stromata collected from USA 
a nd from France, respectively, seem essentially identical. 
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Synoptic Key • • 

Growth rate ( time 10 cover 9 em Petri plate at 20C and 12 h nuorescent light): 

2 weeks: 3, 4, 7, 9, 10, lOA, 14, 20 

3-4 weeks: 6, lOA, 11, 12, 13, 18, 19, 21 

Longer than 4 weeks: 15, 16, 17 

Plate never entirely covered: I , 2, 5, 8, 22 

Developing colony color(s) (prior to covering plate): 

White: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, lOA, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20,21 

Pink: 7, 9, 10, 11 , 22 

Tan: 2, 7, 12, 17 

Yellow: 2 

Olive: 2 

Brown: 4, 21 

Gray: 1, 3, 5, 8, lOA, 13, 15, 16, 18, 19 

Black: I , 4, 7± , 8, 13, 14, 15, 16, 17, 18, 19, 20 

Concentrically ronate (combination of 2 or more of the above colors): 
4:t , 6± , 13, 15, 18 

Mature colony colors (after plate is covered or colony has ceased growth): 

White: 1, 3, 5, 6, 7, 8, 9, 10, lOA, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 

Pink: 7, 9, 10, 11, 22 

Tan: 7, 12, 17 

Yellow: 6, 21 

Olive: 2 

Brown: 3, 21 

Gray: I, 2, 3, 4, 5, 8, lOA, 13, 15, 16, 18, 19 

Black: 1, 3, 4, 5, 6±, 7±, 8, 9±, 10, II±, 13, 14, 15, 16, 17, !8, !9, 20 

Concentrica lly zonate (combination of 2 or more of the above colors): 
2, 6±, 13, 15, 18, 21 
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Exudate droplets on surface of colonies, especially young colonies: 

Droplets clear: I, 4, 5, 8, 10, lOA, 11, 13, 14, 15, 16, 18 

Amber droplets: 21 

Orange droplets: 19 

Color of reverse, especially mature colonies: 

Orange: 6, 10±, 11±, 14± 

Brown: 3 

Blackish: 18, 19 

Surface morphology of colony: 

Appressed: I, 2, 3, 5, 7, 8, 9, 10, lOA, 11, 12, 14, 15, 16, 17, 18, 19,22 

Velvety: 4, 5, 6, 7, 11 , 13, 14, 16, 20 

Lanose: 5, 9, 13 

Aoceose: 4, 7, 9, 13, 14, 18, 20, 21, 22 

Colony margins: 

Entire: 1, 2, 3, 4, 5, 7, 8, 9, 10, II, 12, 13, 15, 16, 17, 18, 20, 21, 22 

Plumose: 1, 6, 8, lOA, 14, 19 

Stromatal production: 

Stromata never produced: 22 

Few stromata produced: 3, 4, 9, lOA, 15, 18, 20 

Many stroma ta produced: 1, 2, 5, 6, 7, 8, 9, 10, lOA, 11 , 12, 13, 14, 16, 
17, 18, 19,21 

Stromatal morphology: 

Cylindrical to long conic, > 3 mm diam at base, often collapsing when 
ma ture: 12, 15±, 17, 18, 19, 20 

Cylindrical to long conic, > 3 mm diam at base, not collapsing when 
mature: 4, 7, 9, l OA, 11, 13, 14, 16 

Cylindrical to long conic, < 2 mm diam at base, wiry, seldom collapsing 
whe n mature: 2, 4, 5, 6, 10, 11 , 15, 21 

Very thin, sometimes almost hair·like, of1cn in dense stands: 1, 8 



Pulvina te: 3, 12, 15 

RabelliJorm: 6, 9 
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Other features on colony surface or within mycelial mat or associa ted with 
stromata: 

Coiled hyphae on colony: 18 

Discrete sclerotia: 20 

Dark hair- or bristle-like hyphae associa ted with mat: 18 

Stromata or a t leas t bases notably tomcntoseor villose: 5, 7, lOA, 13, 16 

Abu ndan t sa tellite colonies from conidial germina tion: 

Agar ofiCn becoming radially furrowed: 15 

Presence of anamorph: 

Not observed in cul ture: 3, lOA. 13, 16, 20, 22 

Infrequent: 1, 15 

F requent: 2, 4, 5, 6, 7, 8, 9, 10, I I, 12, 14, 17, 18, 19, 21 

Loca tion of conidiogenous areas: 

On colony surface: 4, 12 

Over surface of entire stroma: 4, 6, 7, 9, 12, 14, 15, 17, 18, 19 

On apex of stroma: I, 2, 5, 8, 10, 11, 21 

Anamorph co lor in mass: 

Conidia l palisade white to pink: I , 4, 5, 6, 8, 9, 10, 11, 14, 15, 21 

Conidia l palisade yellow, tan, olive, or gray: 2, 7, 12, 17, 18, 19, 21 

Conidial morphology: 

Conidia lacking noteworthy o rnamentation: 1, 2, 4, 5, 6, 7, 8, 9, 10, 11 , 
12, 14, 15, 18, 19, 21 

Conidia wi th apica l corona: 2±, 17 

Conid ia more or Jess ellipsoida l to obovate: 1, 2, 4, 5, 6, 7, 9, 10, 11 , 12, 
14, 15, 17, 18, 19, 21 

Conidia long e llipsoidal to fusoid: 8 

Conidia with acute apex: 4± , 6± , 10± , 12±, 14± 
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Conidial diam mostly 1.5-3 ~o~m : 4, 5, 9, 10, 11, 14, 15, 21 

Conidial diam mostly 3-5 ~o~m : 1, 2, 6, 7, 8, 12, 17, 18, 19 

Conidial length mostly s5 ~o~m: 4, 10, 14, 15 

Conidial length mostly 5-7 11m: 5, 7, 9, II, 14, 21 

Conidial length mostly 7-10 11m: 1, 2, 6, 12, 17, 18, 19 

Conidial length mostly 8-12 ~o~m : 2, 8, 12 

Conidiophore morphology: 

Conidiophores mostly short, in tight palisade: 1, 2, 4, 5, 6, 7, 8, 10, II, 
12, 14, 15, 17, 18, 21 

Conidiophores mostly long, branched, loose: 19 

Conidiophores conspicuously geniculate: 9, 18 

Mature conidiogenous areas with prominent conidial secession sca.rs: 2, 
4, 6, 7, 9, 17, 18, 19 

" Check all choices in a given category before eliminating a possibility. Some 
taxa have features that are listed more than once. For example, under 
"Developing colony colors,' taxon number 2 is listed with four color choices. 

Short list. of cultural features associated with specific taxa 

Yellow colors in culture--X a/lantoidea, X coccoplzora 

Abundant satellile colonies-X comu-damae 

Pink flabelliform stromata producing great masses of pinkish conidia--X 
cubensis 

Colonies that are strikingly black or zonate black and whitc--X magnoliae 

Conid ia that consistently bear an apical corona--X poitei 

Colonies that have orange exudation drops--X schweinitzii 

Colon ies that produce sclerotia--X tentaculata 

Figs. 7-12. Xylaria species in culture. 7 and 8. X longimza. 7. Colony with 
stromata, X 0.66. 8. Closeup of stromata, X 1.7. 9 and 10. X. cubensis. 9. 
Colony bearing large flabelliform stromata bearing conidia and many smaller 
stroma ta, most of which remain sterile, X 0.66. 10. Large flabelliform stroma 
bearing powdery conidial bloom (fc) and smalle r sterile stromata (?t) that might 
represent the incipient teleomorph, X 4. 11. X polymorph a. Colony with large 
collapsing stromata, X 1.4. 12. X poitei. Colony with large collapsing stromata, 
X 1.4. 
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Host associations of Xylaria species based upon collections or the tclcomorph 

The host specificity of most Xylaria species is unknown. Many of them 
fruit on decayed wood and too often accurate substrate identifica tions are not 
made. ll is likely that most Xylaria species are at least somewhat host specific. 
Evidence in the literature for a fungus-host association is the collection of a 
mature teleomorph from a known hosL However, many Xylaria species are also 
isolated as endophytes from unexpected substrates, apparently never producing 
the teleomorph on lhem (11). Thus, lhe following list represents substrates that 
are highly likely to yield certain fungi, but is not meant to imply that these fungi 
might not be found elsewhere as endophytes, etc. 

X carpophila - Fruits of Fagus L 

X comifom•is - Wood of Fagus and other angiosperms. 

X /ongipes - Wood of Acer L and occasionally other angiosperms. 

X longiana - Wood of Quercus L . and other angiosperms. 

X magnoliae - Fruits of Magnolia L. 

X mali Fromme- Wood of Malus Mill. This species not included herein 
because we have not seen il in culture. Consult ref. 15. 

X oxyacanrhae -Seeds of Craraegus L. 

X persicaria - Fruits of Liquidambar sryraciflua L. 
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SUMMARY 

I'IIHocyiHI•mul- Guzman, Bandala & Allen is described as a ,_ 
species from Koh Samui, Thailand. h belongs to the hallucinogenic fungi of the 
Section MflKk:MIH Guzman. This is the flfSt record of a bluing 1'11//ocytJe !rom 
Thailand and the first species of the Section outside of the Americas. The fonn 
and size o1 the spores, the presence of pleurocystidia and the habit, similar to 
P. Htriii•IICtMU (Fr. : Seer.) Kumm. or to P. cord/Bpor• Heim, are the most 
important features thai deflne this species. 

INTRODUCTION 

Ethnomycological investigations in Southeast Asia, revealed 
the presence of psychoactive fungi used as recreation by young 
Europeans and North Americans visiting the area. Schuites & 
Hofmann (1973) reported the sale of these fungi by natives of Bali 
Island. Cox (1981) reported similar sales in Samoa and recently 
Allen (1991) and Allen & Mertin (1992) confirmed such practices in 
Thailand. 
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Amongst the fungi ingested as recreation in SE Asia, are 
Psilocybe cubensis (Earle) Sing. and P. subcubensis Guzman, 
and in a complex species mixture Copeland/a and Panaeolus. One 
of the authors (Allen) of this paper, found in Koh Samui, Thailand, 
an interesting undescribed bluing species of Psi/ocybe only known 
by the native children who collect psychoactive fungi for sale. 
Examination of this material resulted in a new species described 
here . 

Psilocybe samulensls Guzman, Bandala & Allen, sp. nov. 

Figs. 1-4 

Pileus 7-15 mm latus, subconvexus ad conico-convexus, 
conico-umbonatus, frequenter papillato, viscidus, laevis, marginem 
striatus, hygrophanus, badius vel rufobrunheus dein stramineus vel 
argillaceus. Lamellae adnatae dein adnexus, argillaceae, demum 
purpureo-brunnae vel violaceo-griseae. Stipes 40-65 x 1.5-2 mm, 
albidus vel ochraceus, fibrillosus, tactu caerulescentes. Vellum quasi 
cortina, fibrillosum. Sporae 10.4-12.8 x 6.4-8 p.m, rhomboideae vel 
subrhomboideae, leviter ovoidae. Pleurocystidia 16-20 x 4. 8-6.4 p.m, 
hyalina, ventricosus sublageniformia. Cheilocystidia 18.4-28 (-30) x 
(4.8-) 5.6-7.2(-8) p.m, ventricosus fusiforme vel submoniliforme, 
hyalina. Hyphae cuticulae pilei filamentosae subgelatinosae. Fibulae 
adsum. Specimen typicum in Herbarium lnstituto de Ecologia (XAL) 
conservatun est. Legit prope Thailand, Koh Samui, 8 mensis 
Augustus 1991, Allen F (Jsotypus in 8/SH et 0). 

Pileus 7-15 mm in diameter, subconvex to conic-convex, 
conic-umbonate or campanulate-umbonate, frequently with a small 
papilla, viscid, with a separable pellicle, glabrous, even but striate 
to sulcate at the margin, hygrophanous, chestnut or reddish-brown 
to straw-color, becoming pale straw-color or brownish clay when 
dry. Lamellae adnate to adnexed, clay-color, becoming violaceous 
brown or chocolate brown-violet when dry, with white edges. Stipe 
40-65 x 1.5-2 mm, equal or slightly subbulbous, hollow, white or 
whitish to pale straw color, covered by subfloccose white fibrils, 
bluing. Veil cortinate, white, leaving whitish, fugaceous fibrils on the 
upper part of the stipe. Context concolorous with pileus, bluing, 
with slightly farinaceous taste and odor. 
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-

Figs. 1-4.- Psilocybe samuiensis, 1: basidiomes, 2: 
basidiospores, 3: pleurocystidia, 4: cheilocystidia (all from the type) 
(scale bare = 10 I'm in figs. 2-4, and 15 em in fig. 1). 
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Spores 10.4-1 2.8 x 6.4-8 .,m, rhomboid or subrhomboid in 
face-view, broadly elllipsoid or subellipsoid in side-view, with 
yellowish brown, thick (0.4-0.8 10m) wall, and with broad flattened 
germ pore. Basidia 20-28 x 7.2-8.8 14m, 4-spored, hyaline, 
subcylindric-cfavate. Pleurocystidia 16-20 x 4.8-6.4 .,m, scattered, 
hyaline, ventricose sublageniform. Cheilocystidia 18.4-28 (-30) x 
(4.8-) 5.6-7.2 (-8) .,m, abundant, hyaline, ventricose-lageniform or 
sometimes submoniliform, frequently with an irregular branched 
neck. Subhymenium with narrow hyphae to globose or subglobose 
cells, 2.4-8 .,m diameter, hyaline but with incrusted yellow pigment 
on the wails. Hymenial trama regular, with cylindric hyphae, 2.4-16 
14m wide, hyaline to yellowish. Epicutis formed of a gelatinized layer, 
with more or less parallel, hyaline hyphae, 0.8-4 14m diameter. 
Hypodermium with cylindric hyphae, 4-12 .,m diameter, hyaline, but 
with yellowish incrusting pigment. Clamp connections common. 

Habitat. Scattered to gregarious, in manured sandy-clay 
soils, in rice paddies, in meadows. July-October. Known only from 
the type locality. 

Studied material. THAILAND, 2 km west of Ban Hua Thanon, 
Koh Samui, August 8, 1991 , Allen F (Holotype XAL; lsotypes in 
BISH and 0) . 

Discussion. Judging by the information supplied by native 
collectors and by the bluing feature, it is very probable that this 
fungus is psychoactive. This is an unusual species with habit 
somewhat similar to P. uml/tmceata (Fr. : Seer.) Kumm. in fresh 
conditions,or P. cord/spore Heim in dry conditions, and microscopi
cally similar to P. mexlcana Heim. In fact the big rhomboid or 
subrhomboid spores place this species in Section Mt1xlcanae 
Guzman, but the size of the spores, presence of pleurocystidia and 
habit, easily separate it from the 6 known species of that Section 
[P. mexlcana, P. acutipiiH (Speg.) Guzman, P. srmandi/Guzman 
& Pollock, P. farlnacea Rick ex Guzman, P. gallndll Guzman and 
P. tampanensis Guzman & Pollock) . This is the first record of 
Section Mexicanae outside of the Americas. 

This is the fifteenth hallucinogenic species of Psllocybe 
known from S and SE Asia and Australia and neighboring islands. 
These species are: P. gonlospora (B. & Br.) Sing., P. lonchoporus 
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(B. & Br.) Horak ex Guzman and P. ochreata (B. & Br.) Horak ex 
Guzman from Sri Lanka, P. subaeruginascens H6hnel var. 
subaeruginascens from Java. P. brunneocystidiata Guzman & 
Horak, P. inconspicua Guzman & Horak, P. kumaenorum Heim 
and P. papuana Guzman & Horak from New Guinea. P. 
australiana Guzman & Watling , P. eucalypta Guzman & Watling, 
P. semilanceata, P. subaeruginosa Clel. and P. tasman/ana 
Guzman & Watling from Australia and/or Tasmania. and P. 
aucklandii Guzman, King & Bandala from New Zealand (Guzman, 
1983; Guzman eta!. , 1991 ). 

Recently, Chang and Mills (1992) studied the isozymes and 
mating compatibility of some specimens of Psi/ocybe from 
Tasmania and compared with the types of P. australiana, P. 
eucalypta. P. subaeruginosa, and P. tasman/ana and they 
explain: "In our experience, identification in the field is quite 
impossible". According to their study they concluded that the four 
names belong to one species, P. subaeruglnosa. and the color 
and morphological microscopic features used by Guzman and 
Watling (1978) and Guzman (1983) are inappropriate taxonomic 
discriminators characters. Guzman (1983) separated P. 
subaeruginosa from the other species by the distinctly pigmented 
brown dark cystidia, feature absolutely absent in the other species. 
These latter species are defined by the size and form of the spores 
and cystidia, features of great taxonomic value in the genus. 
Confusedly, Chang and Mills concluded that "investigations of 
isozyme bands ... ... should be approached with caution". 

The epithet of the new species here described refers to the 
type locality's name. 
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SUMMARY 

Four new records of Psllocybe were studied, P. austral/ana GuzmAn 
& Watling and P. eucalypts Guzman & Watling, bolh previously known from 
Australia, and P. seml/anceata (Fr. : Seer.) Kumm. and P. coprophlla (Bull. : Fr.) 
Kumm. both widely distributed species. Other studied material probably 
represents a new species belonging to the Section Semilanceatae. At present 
there are eight species of Psllocybe from New Zealand, all of them with 
psychotropic properties, except P. novae-ze/andlae Guzman & Horak and P. 
coprophl/a. 

INTRODUCTION 

The fungi of New Zealand have been studied since the last 
century (Horak, 1973), but specific studies on the genus Psilocybe 
did not begin until 1978, when Guzman and Horak (1978) 

described P. novae-zelandiae Guzman & Horak, a non 
hallucinogenic species. Margot and Watling (1981) reported from 
New Zealand an unnamed blueing Psilocybe sp., with affinities to 
the North American P. caerulipes (Peck) Sacc. Recently Guzman 
eta/. (1991) described P. aucklandii Guzman, King & Bandala, the 
first hallucinogenic species known from the archipelago. 
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Results from recent mycological trips in New Zealand by one 
of the authors (Ch.C.K.) and new information from herbarium 
material, motived the attention of the authors to present this paper. 

All the specimens studied in this work are deposited in PPD 
and XAL Herbaria, except where otherwise cited. 

THE KNOWN SPECIES OF PSILOCYBE FROM NEW ZEALAND 

There are eight species of Psl/ocybe known from New 
Zealand (table 1), of which P. novae-zelandiae, P. auckland// and 
Psilocybe sp. of Margot & Watling (1981) are the only previously 
reported species. All these taxa except for P. novae-zelandiae and 
P. coprophila (Bull. : Fr.) Kumm. probably have psychotropic 
properties. 

P. novae-ze/andlae was described by Guzman and Horak 
(1978) from Mt. Grey in Canterbury and has not been reported 
again. P. aucklandii, a fungus described in 1991 from the north of 
Auckland (Guzman et at., 1991), has not been found in any other 
part of New Zealand in spite of recent explorations made by King, 
who recently found more specimens from the type locality, a Pinus 
radiata Don plantation with native dicotyledonous trees. This new 
collection (a topotype) agrees well with the description of the type. 
Fig. 1 shows the basidiomes of the new collection. 

NEW RECORDS OF PSILOCYBE FROM NEW ZEALAND 

Stringer and Dunham collected several specimens of P. 
semilanceata (figs. 2-3) in the Jnangahua junction, at the SE of 
Wakefield, in May of 1982, which they sent to Guzman for study. 
These specimens were deposited in XAL Herbarium, but were not 
reported. This is the fi rst record of P. semilanceata from New 
Zealand. It is a common hallucinogenic species widely distributed 
in temperate regions. Guzman ( 1983) reported it from Canada, the 
U.S.A., Chile, Europe (from 13 countries) , and from Tasmania. 
Probably it was introduced to Chile, New Zealand and Tasmania. It 
is interesting to note that this fungus has not be found in Mexico, 
in spite of the large number of Psilocybe species found there 
(about 40 species recorded until1988) (Guzman et at., 1988) . 
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Figs. 1-7.- 1: Psllocybe auckland//, basidiomes. 2·3: Psllocybe 
semllancesta, 2: spores; 3: cheilocystidia. 4-5: Psllocybe coprophlla, 4: 
spores; 5: cheilocystidia. 6-7: Psllocybe sp., 6: spores; 7: cheilocystidia (scale 
bar = 10 pm, excep1 1 = 20 mm). 
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P. coprophlla was collected also by Stringer and Dunham 
in May of 1982 in New Zealand, near Wakefield, in Waimen Plains, 
and sent to Guzman for study. Figs. 4-5 show the spores and 
cheilocystidia of this species. P. coprophila has a wide distribution 
in the world (tropical, subtropical or temperate regions) . It has been 
reported from 21 countries in America, Europe and Asia, in addition 
to Australia and Papua New Guinea (Guzman, 1983). This species 
frequently is miss identified as a hallucinogenic fungus (Allen eta/., 
1991). 

King collected in May of 1990 in the Moehau Range region 
(see fig . 15) an interesting bluing specimen of an unidentified 
Psi/ocybe. The important features of this material are: spores 8.8-
9.6 (-10.4) x (4.8-) 5.6-6.4 JLm. short ellipsoid both in face- and 
side-view, or sometimes faintly subrhomboid in face-view, with thick
wall (up to 0.8 JLm) ; basidia 24-32 x 7.2-8 (-9.6) JLm, 4-spored; 
pleurocystidia absent; cheilocystidia (12-) 16-24 (-25.6) x 4.8-6.4 (-
7.2) JLm. abundant, bottle shaped or sublageniform, with a flexuous 
neck, sometimes irregularly bifurcate; subhymenium with elongated 
or subglose elements; trama subregular, with hyaline hyphae, and 
gelatinized epicutis with elongated hyaline hyphae, 1.6-4 JLm thick, 
frequently wrinkled or in spiral (Figs. 6-7) . 

According to the thick-walled spores, absence of 
pleurocystidia and bluing of the basidiomes, this species belongs 
to Section Semilanceatae, but differs from P. semilanceata by the 
more or less convex or short subumbonate pileus, and by the size 
of the spores and cheilocystidia [(11-) 12-14 (-16) (-18) x (6-) 7-8 (-
9) JLm and 18-32 (-35) x (4.5-) 5-8 JLm, respectively]. Another two 
related species are P. callosa (Fr. : Fr.) Quel. which differs in its 
cheilocystidia 21-46 (-50) JLm long and spores (8.5-) 10-12 (-13.5) 
JLm long, and P. caerulipes (Peck) Sacc. which has narrower 
spores, (7-) 8.2-9.9 (-11) x 3.8-5.5 (-6) JLm. and longer 
cheilocystidia, 18-35 x 4.5-7.5 JLm. The latter is known only from 
eastern U.S.A. and Mexico. Psilocybe sp. reported by Margot and 
Watling (1981) from New Zealand is independent from King's 
collection, but close to P. caerulipes, because according to these 
authors it has spores 7.7-8.8 x 5.5-6 JLm . Probably King 's 
specimens belong to a new species, but due to the scarce 
collections we prefer to reserve its description. 
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P. australlana and P. eucalypta are new records for New 
Zealand. They were described from Australia by Guzman and 
Watling (1978) . P. australlana was found in the west of Auckland 
in April of 1987 growing on a rotten bamboo. The studied 
specimens agree well with the original description (Guzman & 
Watling, 1978). The spores are (10.4-) 11 .2-13.6 x 6.4-7.2 I'm, with 
a thick wall of 0.8 I'm; basidia 32-36 x 8-9 I'm; pleurocystidia (20-) 
21 .6-28 (-31.2) x (5.6-) 7.2-9.6 /'m. abundant but difficult to observe; 
cheilocystidia 18.4-25.6 x 6.4-8 (-8.8) I'm, abundant; trama 
subregular, and epicutis subgelatinized, with postrated 2.4-4 (-4.8) 
I'm thick, hyaline hyphae, sometimes with granulations on the walls 
(figs. 8-11) . 

P. eucalypta differs from P. austral/ana by the size of the 
spores, (8.8-) 9.6-11 .2 (-12) x (4.8-) 5.6-6.4 I'm. The studied 
materials exhibit basidia 24-28 (-36) x 8-9.61'm; pleurocystidia 20-24 
x 5.6-8.81'm and cheilocystidia 20-24 x (4-) 5.6-81'm (figs. 12-14). 
The specimens were collected in the NW of New Plymouth in May, 
on decomposing wood. Both P. australiana and P. eucalypts are 
hallucinogenic mushrooms and they are very close to the European 
and North American P. cyanescens Wakefield of which they differ 
by the spores and cheilocystidia (Guzman, 1983). 

Chang and Mills (1992) considered P. australiana and P. 
eucalypts as synonyms of P. subaeruginosa Clel., according to an 
isozyme analysis and in a confused comparative morphology and 
mating study of specimens collected in Tasmania, but as Guzman 
(1983) and Guzman et at. (1992) concluded, P. subaeruginosa is 
an independent species, defined by its dark brown pigmented 
cystidia, a feature absent in other species, as well as in P. 
tasman/ana Guzman & Watling. All these species except P. 
subaeruglnosa are separated by the size of cystidia and spores. 

Figure 15 shows the localities of the discussed species of 
Psl/oc ybe in New Zealand, except for P. sp. from Margot & Watling 
(1981). 
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Table 1. The known species of Psl/ocybe from New Zealand • 

Section Coprophilae 
P. coprophlla {Bull. : Fr.) Kumm. 

Studied material : Icc. 5, May 12, 1982, 
Stringer & Dunham 3 {PDD; XAL). 

Section Cyanescens 
P. australiana Guzman & Watling 

Studied material : Icc. 3, April 1987, King 2 
{PDD; XAL) . 

P. eucalypta Guzman & Watling 
Studied material : Icc. 4, May 1990, King 5 
{PDD; XAL). 

Section Pratensae 
P. novae-zelandiae Guzman & Horak 

Studied material : Icc. 7, Sept. 15, 1967, Horak 
s.n. {Holotype PDD, lsotypes ZT & ENCB). 

Section Semilanceatae 
P. semllanceata {Fr. : Seer.) Kumm. 

Studied material : Icc. 6, May 16, 1982, 
Stringer & Dunham 6 {PDD, XAL) . 

Psilocybe sp. 
Studied material : Icc. 2, May 15 1990, King 4 
{PDD, XAL) . 

Psllocybe sp. 
Reported by Margot and Watling {1981) with 
affinities to P. caerulipes (Peck) Sa<;c. 

Section Zapotecorum 
P. aucklandil Guzman, King & Bandala 

Studied material : Icc. 1, June 1989, King s.n. 
(Holotype PDD; lsotype XAL); May 1, 1990, 
King s.n. (PDD, XAL). 

• The numbers of the localities refer to those in the map of fig. 15 
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p 
Fig. 15. Localities of the collections of the known species of Pslfocybe 

from New Zealand (except that of P. sp. from Margot and Watling, 1981). 1: 25 
km N of Auckland, Wood Hill State Park (P. auck/andil), 2: Moehau Range, Port 
Charles, near Colville (P. sp.), 3: 20 km West of Auckland, near Oratia (P. 
australfana) , 4: NW of New Plymouth (P. eucalypts), 5: Waimen plains, near 
Wakefield (P. coprophlla), 6: SE of Wakefield, lnangahua junction (P. 
semilanceata), and 7: Canterbury, Mt. Grey, Kowai Bush (P. novae-ze/andl'.!e)." 



169 

ACKNOWLEDGEMENTS 

The authors are grateful to the authorities of both the Institute 
de Ecologfa and the University of Auckland for their support to this 
work. Bioi. Leticia Montoya from the Institute de Ecologfa and Dr. 
Roy Watling of the Royal Botanic Garden at Edinburgh kindly 
revised this paper. They also thank Dulce Murrieta and Fidel Tapia 
technicians at the XAL Herbarium for their help. 

REFERENCES 

Allen, J.W., M.D. Merlin and K.L.R. Jansen, 1991. An 
ethnomycological review of hallucinogenic agarics in 
Australia and New Zealand. Jour. Psychoactive Drugs 23 : 
39-69. 

Chang, Y.S. and A.K. Mills, 1992. Re-examination of Psllocybe 
subaeruginosa and related species with comparative 
morphology, isozymes and mating compatibility studies. 
Mycol. Res. 96 : 429-441. 

Guzman, G., 1983. The genus Psilocybe. Beih. Nova Hedwigia 74, 
Cramer, Vaduz. 

Guzman, G., V.M. Bandala and C. King, 1991 . A new species of 
Psilocybe of Section Zapotecorum from New Zealand. 
Mycological Research 95 : 507-508. 

Guzman, G., V.M. Bandala and C. King, 1992. Further observations 
on the genus Psilocybe from New Zealand. Mycotaxon (in 
press). 

Guzman, G., L. Montoya-Bello and V.M. Bandala-Murioz, 1988. 
Nuevos registros de los hongos alucin6genos del genero 
Psilocybe en Mexico y analisis de Ia distribuci6n de las 
especies conocidas. Rev. Mex. Mic. 4 : 255-265. 



170 

Guzman, G. and E. Horak, 1978. New species of Psllocybe from 
Papua New Guinea, New Caledonia and New Zealand. 
Sydowia 31 : 44-54. 

Guzman, G. and R. Watling, 1978. Studies in Australian Agarics and 
Bolets, I. Some species of Psilocybe. Notes Roy. Bot. Gard., 
Edinb. 36: 199-210. 

Horak, E., 1973. Fungi Agaricini Novaze/andiae 1-V. Beih. Nova 
Hedwigia 43, Cramer, Lehre. 

Margot, P. and R. Watling, 1981 . Studies in Australian agarics and 
bolets. II. Further studies in Psilocybe. Trans. Br. Myco/. 
Soc. 76 : 485-489. 



:MIYCCOT AXO 
Volume XLVI, pp. 171-199 January-March 1993 

ALTERNARIA TIIEMES AND VARIATIONS (54-62) 

EMORY G. SIMMONS 

717 Thornwood Road, Crawfordsville, IN 47933 

ABSTRACT 

In continuation of a series of papers primarily on 
Alternaria (Simmons 1981 et seq . ), six species of Alternaria 
isolated from and reportedly pathogenic to species of 
Passiflora are discussed. The original characterization of 
filament-beaked A . passiflorae Simmonds is revised to exclude 
impertinent attributes that belong instead to a non- type 
specimen and culture of another species, included inappropri
ately in the type description but segregated and described 
here as new: A. aliena E. Simmons, sp. nov. Three other 
filament- beaked species also are described as new on the 
basis of isolates from Florida and Hawaii: A. aragakii E. 
Simmons, A . hawaiiensis E. Simmons, and A. tropica E. 
Simmons . An unnamed member of the A. tenuissima group of 
species is characterized because of its history of pathoge
nicity to Passiflora edulis Sims. Two additional new species 
with erostrate conidia are described from unique specimens 
of passion fruit: A. obclavoidea E. Simmons from Colombia 
and A. latifunda E. Simmons from Hawaii. Illegitimate 
"Alternaria passiflorae Sawada" is discussed for the record . 

X . SOHE ALTERNARIA SPECIES ON PASSIFWRA 

Introduction 

More than one species of Alternaria that produces 
relatively large conidia with long tapered or filamentous 
beaks is associated with lesions of Passiflora edulis Sims 
(passion fruit) and other species of this large tropical 
genus. Comparison in culture of an accumulation of isolates 
from these hosts supports this view, which, however , is not 
novel with me, for Rosenberg (1962) summarized investigations 
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at the Hawaii Agricultural Experiment Station on the patho
genicity of isolates identified , without author attribution, 
as A. passiflorae, A. tomato, and A. tenuis [cfr. A . alter
nata (Fries) Keissler)). His report also contained a few 
details of the effects of light, nutrition, and temperature 
on the sporulation of A. tomato , apparently in summary of 
work of Aragaki (1961, 1962) at the same institution. Dr. 
Aragaki has shared with me several of his strains of Alter
naria from Passiflora, some with species determinations, 
others not : A. passiflorae Simmonds, A. tomato (Cooke) L. 
R. Jones, "A. tenuis, " and an Alternaria sp. indet. All of 
these strains, with the exception of the short-beaked "A. 
tenuis," produce relatively large, long-rostrate conidia . . 
None of them is typical A. passiflorae or A. tomato. 

The working identifications placed on the numerous 
isolates from passion fruit plants given to me by Dr. Aragaki 
reveal that he recognized three morphologically distinct , 
long-beaked Alternaria species from this host. Additional 
isolates, similar in a large-spore sense, have been available 
from Kenya, New Zealand , and the continental U.S .A. (Flori
da). These several isolates plus pertinent herbarium speci
mens in the U.S. Department of Agriculture National Fungus 
Collections (BPI) , C.A .B . International Mycological Institute 
( IMI ), and the Royal Botanic Gardens, Kew (K), are discussed 
here in an attempt to unravel a complex taxonomic problem 
stemming from morphologically diverse, reputedly pathogenic 
Alternaria species that may occur on several parts of this 
tropical vine. A few Alternaria taxa resident on Passiflora 
species but of unknown pathogenicity are included to round 
out the picture as currently known. 

Conventions employed in the following discussion are 
for the most part the same as t hose listed in earlier papers 
of this series (cfr. Simmons 1990) : herbarium and culture 
collection abbreviations are as listed in Holmgren et al. 
(1990), appearing here in boldface type, e.g . , BPI; referen
ces to my records of material studied are in book-page 
format, e .g., EGS 11-016; culture conditions include PCA, Hay 
decoction, and V-8 juice agars in plastic Y-plates at ca. 22C 
under a cool-white fluorescent light/dark , 10/14 hr cycle; 
microscopic details are recorded from observations made at 
780X (not the erroneous "500X" stated in Simmons 1990). 

Historical Background 

In 1938 J. H. Simmonds reviewed the few known reports 
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of observations on a fungus associated with a brown spot 
disease of the passion fruit vine, Passiflora edulis Sims, 
in Australia. According to him, early papers (including 
Simmonds 1930) ascribed the disease to a species of Hacro
sporium; l ater ones, fo llowing the advice of S . P . Wiltshire 
(in lite. to Simmonds), referred the fungus to Alcernaria 
(Simmonds 1936) and eventually to A. passiflorae Simmonds 
(1938) as a new species. 

Simmonds had sent "cultures and herbarium material to 
the Imperial Mycological Institute," where S. P. Wiltshire 
examined the material and commented on it in his letter dated 
9 June 1933. Simmonds, in the publication of his new species 
typified by a different specimen (deposited K), quoted Wilt
shire's observations , though "slightly amended ," thus 
incorporating them in the or iginal concep t of the species, 
which has come down to us almost unchanged in the derivative 
literature on the taxon. 

Wiltshire's observations, as recorded by Simmonds, 
were based on examination of cultures; it remains unclear 
whether Simmonds verified critical characteristics mentioned 
by Wiltshire or simply included them in some unspecified 
modified form in his own type description . This ambiguity 
r equires examination in the p resent, in that the field 
collection and a derivative dried-down cul ture studied by 
Wiltshire ( IMI 81,840 ex Simmonds 2493, dtd 26 -8- 32) is 
different and earlier than the "type material. . . lodged with 
the Kew Herbarium" (Simmonds 1938), which is K, Alternaria 
passiflorae Simmonds, Simmonds 5205, 20 . XII.37, "Type 
material." 

An additional complication , making the specific 
determination of fil ament -beaked A. passiflorae difficult, 
is t h e fact that more than one large-spored species of 
Alternaria is known from species of Pass if lora. More 
importantly, from a diagnostic viewpoin t, I h ave been unable 
to induce modern isolates to sporul ate in culture in a manner 
that would support Wiltshire's statement that the cultures 
he studied produced both a kind of filament-beaked conidium 
peculiar to A. passiflorae and "chains of five s pores" 
(Wiltshire in litt. to Simmonds, 1933), a statement reiterat
ed, but not illustrated, by Jo1y (1964), M. B. Ellis and P. 
Holliday (1970), and M. B. Ellis (1971) . 
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Characteristics of Typical A. passiflorae 

54. Alternaria passiflorae Simmonds Figs. 52, 53 

The type characterization of A . passiflorae (Simmonds 
1938) must be associated in the first instance with the 
extant holotype specimen that was deposited in the herbarium 
of the Royal Botanic Garden (K, Simmonds 5205; EGS 11-016). 
Accessory information based on other specimens and cultures, 
if it i s demonstrably at odds with that of the type, must be 
emended or deleted from the type description. This is the 
case with the type description of A. passiflorae. I have 
attempted to clarify and correct the situation below. 

Reexamination of the type specimen (Fig. 52) yields a 
description much in accord with t hat of Simmonds except for 
characters specifically noted by him as having been observed 
in culture (conidium beaks with 1-5 branches; conidia in 
chains of 2-5). My observations, limited to a single slide 
preparation from the type, encompass conidiophores that are 
rather coarse, brown, 3-5-septate, up to 100 x 10 tLm, with 
a terminal and 2-4 precedent conidiogenous sites that have 
become lateral at inconspicuous geniculations; and conidia 
that initially are narrowly ovoid and erostrate, becoming 
long obclavate as they produce a long filamentous beak, with 
smooth outer walls, smoothly constricted at 6-9 transverse 
septa, without longitudinal septa or with one longitudinal 
septum in each of 1-3 of the transverse compartments, 55-90 
x l4-24tLm (body), medium yellowish brown in color (after 20 
years under herbarium conditions and subsequent 35 years in 
the lactic acid of the slide preparation), mostly with a 
single filamentous beak 60-170 x 2-3tLm but occasionally with 
a single one-branched beak . The longest conidium found is 
250 x 20 tLm (body 80 tLm + beak 170 tLm), although most 
rostrate conidia in the sample are in a length range of 150-
185 jLm . 

These observations are not at variance with the photo
graphic il lustrations that accompanied the Simmonds type 
description (1938, Plate VI) except that no conidium with a 
branched beak appears there. Other field specimens that can 
be identified with this description include at least BPI 
US0445819, on Passiflora ligularis , L. B. Loring, June 23, 
1951, Oahu, Hawaii (EGS 40-195); IMI 10452la, on Passiflora 
edulis, S.A.L. 3321, Sotik, Kenya, 16-12-63 (EGS 24-031); and 
IMI 115356, on Passiflora allardii, P . P.N .R. 4755, Lusaka, 
Northern Rhodesia, 8-3-63 (EGS 24-027). 



Fig. 52. Al!ernaria passjflorae; conidia and conidiophores from Holotype. 
Magn.: bar = SO~m . 
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This characterization of the species as it appears in 
typical field material must be modified somewhat when struc
tures produced in culture are encountered, as in EGS 16-150, 
an isolate ex F. J . Horton A-117(1) from fruit of Passiflora 
edulis , Auckland, New Zealand, 6 - 2-63 (Fig . 53). Conidio
phores produced on V-8 agar are remarkab l y large, coarse, and 
deeply pigmented (as in the type). Conidia produced under 
the same conditions have spore bodies in the range of 70-80 
x l4-22 1' m plus beaks reaching l45-190 1' m in length when they 
are unbranched; they are a dilute yellow-tan; and body shape , 
contour, septation, and lack of wall ornamentation are much 
as they are in type conidia. However, in culture the beak 
architecture exhibits some strikingly different features: 
(1) a high percentage of beaks on conidia produced within a 
week after inoculation are long, narrow , and unbranched, as 
in the field type; but (2) an almost equally high percentage 
of beaks produced in the same time period are multiple (2-5, 
commonly 4), arising individua l ly on a series of swe l lings 
derived from the apical cell of the conidium body and t hey 
themselves sometimes becoming bifurcate and meagerly septate; 
and (3) the elongation of the filamentous beak of a very 
small percentage of conidia terminates when its tip converts 
into an enlarged secondary conidiophore and secondary long
beaked conidium. 

The character of multiple-beaked conidia in cultures 
of A. passiflorae was recorded by Simmonds ("rostrum hyali
num . . . , in culturis observaturn, 1-5 ramosum") and implied 
by Wiltshire in his letter to Simmonds ( "a tendency for the 
base of the beak of spores formed in cul ture to become zig
zag") . The phenomenon, easily demonstrable and striking on 
PCA and V-8 agars for typical A. passiflorae isolates, is 
encountered also in A. anagallidis Raabe (Raabe 1938), A. 
multirostrata Simmons & Jackson (Jackson and Simmons 1968), 
and A. dichondrae Gambogi, Vannacci & Triolo (Gambogi et a l. 
1975). 

If this discussion of A. passiflorae in its typical 
field specimen and culture aspects could end here, it is 
likely that anyone examining sporulating specimens and 
isolates of Alternaria from passion fruit plants could 
segregate this species correctly . However, as mentioned in 
historical remarks above, Wiltshire wrote to Simmonds : "Your 
species I have observed to form chains of five spores in 
culture. Simmonds included this information in his 
type description, and later authors (cited above) have noted 
such a character in their treatments of the species. 



Fig. 53. Al!eroarja pass!florae; conidia and conldiophores from representative 
isolate (EGS 16·150) . Magn.: bar = 50Jlm. 
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For many years I have doubted the accuracy of this 
statement as applied to chain proliferation in typical A. 
passiflorae, having had the opportunity to study six of F. 
J. Morton's A. pass i florae isolates from fruit and leaf spots 
as they occurred on Passiflora edulis in New Zealand in 1963. 
"Chains of five spores" (or four, or three) never have been 
seen by me to occur in cultures of these strains. The 
discrepancy between observations can be resolved only if 
material studied by Wiltshire can be examined. Fortunately , 
such material has been conserved in herbarium IMI . It is 
used here to typify a species morphologically distinct, both 
in nature and in culture, from A. passiflorae, from whose 
type description and later treatments the notion of vigorous 
chain production needs to be excised. 

55. Alternaria aliena E. Simmons 

The herbarium packet IMI 81,840 contains the Simmonds 
material that is pertinent to Wiltshire's observations on 
chains of conidia in isolates from Passiflora ( IMI 81,840, 
Simmonds 2493, Passiflora edulis, North Tamborine, Queens
land, Australia, 28-8-32; EGS 22-117). The packet contains 
leaves with moderately large, brown lesions and a dried-down 
culture, each with enough sporulation elements to support 
comparison with other collections and isolates. (The dried 
culture substrate is quite transparent and is thought to have 
been clear maize meal agar.) 

Many conidia on this early l eaf specimen have developed 
sturdy, gradually tapered beaks of moderate length that show 
no tendency to become long and filiform (Fig. 54). Conidia 
with a beak converted into an apical secondary conidiophore 
are readily found; they constitute about SX of the conidium 
sample examined. Conidia found in the growth of the dried
down culture are very similar in morphology to those on the 
field specimen, except that most of the largest conidia in 
the dried culture have an apical secondary conidiophore and, 
therefore, were borne in chains, as Wiltshire observed. 

Since there is no other IMI specimen that can be 
associated with the Simmonds-Wiltshire correspondence prior 
to publication of Alternaria passiflorae, I am led to 
conclude that two different species of Alternaria were 
included among the "cultures and herbarium material" sent to 
Wiltshire. One of them, apparently lacking a voucher 
specimen at IMI, probably was multirostrate A. passiflorae 



Fig. 54. Al!eroarja aHvna; conidia and conidiophores from Holotype (lett of 
bar) and a derivative driod culture (right of bar) . Magn.: bar = 50 pm. 
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with the peculiar zig-zag appearance of the beak base of many 
conidia, as was noted by Wiltshire. The second quite 
different species, with its sturdy beaks and facility in 
production of chains of conidia both in nature and in 
culture, is represented by IMI 81,840, described below as 
novel with characters and type specimen alien to those of 
typical A . passiflorae . 

Alternaria aliena E. Simmons, sp. nov. Fig. 54 

Ex specimine naturali descripta . Conidiophora simpli
cia, 25-100 x 7 -10pm , subhyalina ad avellanea, locis conidi
ogenis 1-5. Conidia initio ellipsoidea vel ovoidea , erostra
ta, laevia vel parum depresse pustulata; de in rostrata vel 
apicaliter conidiogena; maturitate obclavoidea, laevia vel 
depresse pustulata, dilute straminea, 85-130 x 18-25 pm , 6-9 
cransverse et 1-4 longitudinaliter septata. Conidia singula
ria vel plerumque catenata . Habitatio typi in folio macula to 
Passiflora edulis Sims, Queensland, Australia. Holotypus: 
I HI 81,840, Sinunonds 2493 , North Tamborine , Queensland, 
Australia, 28-8-32 (EGS 22-1 17). 

Alternaria aliena can be thought of as a member of the 
A. sonchi Davis group of species (Elliott 1917), with 
comparatively large-celled , apically blunt or broadly tapered 
conidia that are solitary or that often occur in short, 
unbranched chains, particularly in culture. A. dianthicola 
Neergaard and A. euphorbiicola Simmons & Engelhard have 
similar group characteristics (Simmons 1992). 

M. Aragaki Alternaria Isolates from Passiflora 

In 1968 and additionally in 1982 Dr. M. Aragaki 
(University of Hawaii, Honolulu) shared with me his isolates 
of Alternaria from Hawaiian plant substrates, among which 
were eight strains from species of Passiflora. Seven of 
these have survived the years as fre eze- dried preparations 
and have been retrieved as cultures with good to excellent 
sporulation and plate-growth stability. 

Four of the isolates are of the Alternaria species that 
Aragaki used experimentally in his studies of the effects of 
physical and physiological factors on sporulation (Aragaki 
1961, 1962, l964a, l964b) and that he called A. tomato 
(Cooke) Weber (cfr. A. tomato (Cooke) L. R. Jones); see Sect. 
56 below. Two others were considered by him to represent A. 
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passiflorae (Sect. 57). Another was segregated by him as an 
Alternaria sp . indet. for which the "Pathogenicity has been 
worked out" (Sect. 58). The eighth was cited as "A . tenuis" 
(Sect. 59). 

All of these except for the one presented as A. cenuis 
(cfr. A. alcernata) produce relatively large conidia with 
moderately long to very long tapered or filamentous beaks. 
Aragaki recognized three different patterns of sporulation 
and conidium morphology among these isolates, as do I. None 
of the three species, however, can be identified with typical 
A. passiflorae or with typical A. tomato. 

56. Al t e rnaria a ragakii E. Simmons 

Alternaria tomato (Cooke) L. R. Jones, considered to 
be the incitant of erstwhile commercially significant 
nailhead spot disease of tomato, has been misunderstood 
taxonomically and, therefore , has been mi sidentified by most 
mycologists and phytopathologists. (See below : No t e on 
Alternaria t omato.) The pertinent isolates studied by 
Aragaki are not A . comaca. They are treated here as repre 
sentatives of a new species, described in the context of 
other passion fruit pathogens and named for M. Aragaki i n 
acknowledgement of h is contributions to this field of study . 

Al ternar ia a r agakii E. C . Simmons, sp. nov. Fig. 55 

Ex culcuris in agaro V-8 descripta. Canidiaphora 
simplicia vel ramosa, locis conidiogenis uno vel pluribus. 
Conidia initio longiovoidea vel lange subellipsoidea, 
erostrata, aliquantum papulasa; de in rastraca, verrucosa,· 
macur itate longle l lipsoidea, long.Lrostraca, dense depresse 
pustulata, fumosistramlnea, sept is atratior ibus, 7 - 13 
transverse ec 0 - 7 longicudinaliter sepcata , usque ad 200 x 
19 pm (corpore 70-100 x 15-19 pm + rostra 40-100 pm), 8 - 14 
transverse et 4-7 1ongitudine septata. Conidia singu1aria 
vel sporulatio raro in catenis simplicibus conidiorum 2 -4. 
Habitatio cypi ln fructu Passiflora edulls Sims, Hawaii, 
U.S.A. Typus: partes ex EGS 29 -016 (ex lsol. H. Aragaki no. 
AI9) desiccatae ec in BPI (holotypus) ec pro isotypis saltern 
in I HI et NY conservandae . 

Conidiophores arise directly from the agar substrate 
surface or from lanose aerial mycelium; they are simple or 
sometimes brap.ched and often are extraordinarily long when 
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secondary growth occurs beyond the geniculation of a primary 
conidiogenous site, 80-200(-500) x 7 JJ.m . Ovoid to long
ellipsoid juvenile conidia are a dilute, greye d straw color 
and smooth or , frequently , somewhat rough. Conidia may 
produce a filamentous beak at an e arly stage, but more 
commonly they reach nearly full size, color, and ornamenta
tion, with 5-10 transverse septa, before the apical cell 
initiates production of its filamentous beak . Conidia become 
as large as 200 x 19 JJ.m , with a spore body 70-100 x 15-19 JJ. m 
plus the beak 40-100 x 2 JJ.m, and with 8-14 transverse septa 
and 1-3 longitudinal septa in each of 4-7 of the transverse 
divisions . The conidium body in all but the youngest stages 
is distinctly ornamented , becoming densely punctulate 
roughened to depressed pustulose overall; outer walls are a 
dilute , dull straw color, and transverse septa are distinctly 
darker. Conidia rarely occur in chains on V-8 agar under 
routine culture conditions; perhaps one conidium per 300 or 
more in a slide mount has an apical secondary conidiophore 
and therefore occurred in a chain. No instance of branched 
or multiple beaks has been seen in hundreds of A . aragakii 
conidia scanned. 

Examples of A. aragakii known to me are four isolates 
represented by cultures received from M. Aragaki in October 
1968, all from passion fruit: EGS 29-013, ex Aragaki 32; EGS 
29-014, ex Aragaki 32W (isolated by Aragaki from an a lbino 
sector of Aragaki 32; typical in culture and morphology, 
except for lack of pigment and lack of cell wall ornamenta
tion discernible at 780X); EGS 29-015, ex Aragaki AT4; and 
EGS 29-016, ex Aragaki AT9 (source of holotype). 

Note on Alternaria. tomato, to which these four isolates 
from passion fruit originally were referred (Aragaki 1961, 
1962, 1964a, 1964b). 

The descriptive literature on A . tomato is difficult 
to sort out, and especially so in that proposals for combin
ing the epithet of Hacrosporium tomato Cooke (1883) with 
Alternaria , plus related observations on diverse Alternaria 
inhabitants of tomato plants, have been published five times 
by four different authors: L. R. Jones, 1896; Brinkman, 
1931; G. F. Weber twice, 1934 and 1939; and Ciferri, 1962. 
On the basis of comments made by these several authors in the 
places cited, it is easy to conclude that none of them except 
Weber was dealing with a fungus similar to that originally 
published on by Cooke . A. toma to (Cooke) L. R. Jones 
(attributing the name to the earliest combiner, even though 



Fig . 55 . Alternaria aragakji; conidia and conidiophores from Holotype. All 
c ~:midium bodies conspicuously ornamented. Magn.: bar = SO p m. 
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his own materia l was of a different species) has s mooth
walled , fil ame nt-beaked conidia. Thes e are somewhat similar 
to those of A·. aragakii in shape , but the larger conidium 
bodies and dense ornamentation found in A. aragakii readily 
permit separation of the two species . 

The literature on brown spot of passion fruit need not 
be concerned further with A. toma to as an incitant of a 
disease of Passiflora species unless new evidence is based 
on isolates identified correctly with the tomato pathogen . 
The results of the Aragaki experimental studies (loc. cit.) 
and the pathogenicity reports compiled by Rosenberg (1962) 
remain valid with reference to A. aragakii, which (as A. 
comato) was reported to be pathogenic to Passiflora edulis 
and P . edulis var . flavicarpa. 

57 . Alternaria hawaiiensis E. Simmons 

Conidia in the Hawaii isolates shared with me as 
representing A . passiflorae do not produce the multiple beaks 
characteristic of that species and thus are readily distin
guishable from it. A. passiflorae does not occur among the 
Hawaii isolates known to me . Conidium ornamentation and beak 
characters of A. hawaiiensis, as detailed below , also differ 
from those of A . aragakii, so this third definable filament
beaked species from Passiflora also is described as novel. 

Alternaria hawaiiensis E. Simmons, sp. nov. Fig. 56 

Ex culturis in agaro V-8 descripta. Conidiophora 
simplicia vel ramosa, 110-145 x 6-8 pm , locis conidiogenis 
1-4(-6), ramis 10-70 pm longis. Conidia initio ovoidea vel 
obturbinata, postea filamentose longirostrata, laevia, matu
ritate Longe anguste ellipsoidea vel longe obclavoidea 
(corpus conidiorum), dilute fusca, usque ad 355 x 24 pm 
(corpore 80-130 x 18 -24 pm + rostro 60 -225 pm) , 8-15 trans
verse et 0 -5 longitudine septata . Conidia singularia vel 
sporulacio raro in catenis simplicibus conidiorum 2-3. 
Rostra filamentosa plerumque uniramosa . Habitatio typi 
Passiflora edulis Sims , Hawaii, U.S.A. Typus: parces ex EGS 
29-020 (ex isol. H. Aragaki no. 75) desiccacae et in BPI 
(holocy pus) et pro isotypi s saltern in IHI ec NY con servandae. 

Conidiophores usually arise directly from the agar 
substrate surface; they are simple with a single terminal 
conidiogenous site , often be coming geniculate at 1-4 conidio-



Fig. 56. Alternaria hawa jjgns js; conidia and conidiophore from Hololype. 
Magn.: bar ::z SO~m . 
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genous sites, 110-145 x 6-S~m. or sometimes have 1-2 lateral 
branches 10-70 ~m long; a well-developed conidiophore with 
subterminal branches often supports 4-6 conidia. 

Juvenile conidia are ovoid, soon obturbinate, with one 
or two transverse septa soon after the spore body begins to 
expand; they rapidly develop a long tapering then narrowly 
filamentous beak as the conidium body enlarges and becomes 
long, narrowly ellipsoid or long obclavoid. The conidium 
population at 6 days on V-8 agar is dominated by narrowly 
ellipsoid spores with numerous well-defined transverse septa 
and a few less conspicuous longitudinal septa; this kind of 
conidium usually tapers into a long, straight filamentous 
beak, although uncommonly it produces an apical secondary 
conidiophore and generates a chain of 2 - 3 conidia. In the 
conidium population of a colony about 10-12 days old, the 
spore body of about half the largest conidia has widened and 
the long filamentous beak of many of these conidia has 
produced a lateral filamentous branch, usually near the apex 
of the spore body and commonly at a right angle to the parent 
beak . 

The narrowly ellipsoid conidia commonly reach dimen
sions of 155-355 x 18-21 J,t m (spore body 90-130 plus beak 60 -
225 J,tm l ong) and at this stage have 9-15 transverse septa and 
lack longitudinal septa or have a single one in 2-3 of the 
transverse divisions. The spore body of the broader obcla 
vate conidia reaches a size range of 80-130 x 22-24 p m and 
has 8-12 transverse septa and a single longitudinal septum 
in each of 3 - 5 of the transverse divisions; its primary beak 
often is 100-125 J,t m long and the lateral branch , when 
present , about 60 p m long. Conidia are dull tan in color 
with hyaline beak and darker transverse septa that define 
constrictions in the spore body; outer walls of the conidia 
appear to be smooth or, at most, minutely punctulate rough
ened over a few basal cells. No instance of multiple beaks 
or of more than one branch of a primary beak has been seen. 

The spore body of conidia of A. hawaiiensis becomes 
considerably larger than that of A. passiflorae and at full 
development has a !-branched beak apparatus quite different 
from the multiple, branching conidial beaks of A. passiflo
rae. The heavily ornamented conidium walls of A. aragakii 
and the absence of branched or multiple beaks provide the 
most striking characters useful in distinguishing the species 
from both A. passiflorae and A. hawaiiensis. 
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58. Alternaria tropics E. Simmons 

Aragaki isolate no. 32 from passion fruit has remained 
without a name since its isolation in 1960; it is associated 
with his comment that its "Pathogenicity has been worked 
out." An isolate obtained by R. T. McMillan, Jr., in 1990 
from Passiflora in Florida , reported as an incitant of 
passion fruit brown spot under the name Alternaria passiflo· 
rae (McMillan and Graves, 1991), is the same species as 
Aragaki's no. 32 from Hawaii. Of the two isolates, the one 
from Florida now sporulates more abundantly in culture, so 
it is used here for description and typification of an 
additional Alternaria that is morphologically distinct from 
all other isolates known to me from Hawaii and from typical 
A. psssiflorae. 

Alternaria tropica E . Simmons, sp. nov. Fig. 57 

Ex culturis in agaro V-8 descripts. Conidiophore 
simplicia vel saepe ramosa, 50-200 x 5-Bpm, locis conidioge
nis 1-4, ramis 10-90 x 6-7 pm. Conidia initio ovoidea vel 
late ellipsoidea, de in obclavoidea, denique longiellipsoidea 
(corpus conidiorum), sine roscro vel saepissime filamentose 
uniroscraca, laevia vel aliquanco punctata, cinereofusca, 
usque ad 145-230 x 18-22 pm (corpore 100-115 + 45-115 pm) , 
11-16 transverse et 0-7 longitudinaliter septate. Conidia 
singularia vel sporulatio plerumque in catenis simplicibus 
conidiorum 2-3. Rostra numquam ramosa. Habitatio typi in 
fructu Passiflora edulis Sims, Florida, U.S.A. Typus: 
partes ex EGS 39 -126 (ex isol. R. T. HcHillan, Jr., in vere 
1990) desiccatae et in BPI (holotypus) et pro isotypis saltern 
in IHI et NY conservandae. 

Primary conidiophores ar ise directly from the surface 
of the agar substrate or, when surface mycelium is abundant, 
from aerial hyphae; they are simple in early stages of 
growth, about SOx 5 p.m , then tend to become longer (to about 
200 x 8 p.m) and quite commonly once or twice branched, with 
branches 10-90 x 6 - 7 p. m and with one conidiogenous locus 
terminating each branch. The conidium body is ovoid or 
broadly ellipsoid when young, then becomes obclavoid and, at 
fullest development, long ellipsoid without a definable beak 
or, usually, with a single filamentous beak. The conidium 
outer wall sometimes appears smooth but usually i s minutely 
punctulate over much of its surface. Conidia are a medium 
grey-brown in color; they reach fullest development in a size 
range of about 145-230 x 18-22 p.m (spore body 100-115 +beak 
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Fig. 57. Al!eroarja troW; conidia and conidiophores from Holotype. 
Magn.: bar = SOpm. 
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45-115) , with 11-16 transverse and 1-2 longitudinal septa in 
up to 7 of the transverse divisions. Most conidia remain 
solitary, but some (perhaps less than lX of the population) 
produce a secondary conidiophore at the tip of the filamen
tous beak, a secondary conidium, and rarely a tertiary 
conidium in a chain. The secondary conidiophore characteris
tically develops as a terminal enlargement of the narrow 
beak, rarely as a direct growth from the apical cell of an 
otherwise beakless conidium. No conidium with multiple or 
branched beaks has been seen in isolates of A. tropics from 
either Florida or Hawaii. 

59. Alternaria tenuissima group, species 
(cfr. Simmons 1990). 

Fig. 58 

The only small-spored, long -chain representative among 
the Passiflora isolates from Hawaii (Aragaki no . 69; EGS 29-
026) cannot be identified to species at present. It is 
included here because it is presumed to be the isolate 
reported as "A. cenuis" with pathogenicity to Passiflora 
edulis, P. edulis var. flavicarpa, P. foetida, and P. 
quadrangular is (Rosenberg 1962) . 

The sporulation pattern of this isolate has character
istics of both the A. cenuissima and the A. alternaca groups 
of species. A plate-culture colony has a series of densely 
conidi al growth rings concentric around the point of inocula
tion. Rings consisting of a dense turf of simple conidio
phores and long unbranched chains of conidia arising directly 
from the surface of the agar substrate alternate with rings 
of loosely intertwined, erect or ascending hyphae bearing 
conidiophores with well-branched clumps of conidial chains. 

Conidial chains that arise near the agar surface are 
similar to t hose of A . cenuissima: long chains of 10 or more 
conidia with somewhat narrow, elongate units predominating; 
in young colonies these chains are not branched , although 
moderately long branches of conidia may develop later (cfr. 
Simmons 1990 , pp. 98-101). 

Conidial chains that develop on the aerial hyphae are 
similar to those of A. alcernata: chains of moderate length 
that branch repeatedly, forming loosely arborescent clusters 
of about 100 relatively small conidia (cfr. Simmons 1990 , pp. 
91-97; A. alcernaca (Fries : Fries) Keissler, not my laps u s 

( "Nees" : Fries) Keissler). 
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The A . tenuissima sporulation characteristics of this 
isolate dominate the cultural picture. When the members of 
this group are sorte d out taxonomically and nomenclaturally, 
however , this passion fruit isolate will appear as a marginal 
member of the group , in that the median transverse septum of 
its conidia is only slightly constricting and pigmented 
whereas that of typical A. tenuissima conidia often is darker 
and more constricting than are the other septa. 

Young conidia of this isolate, as they develop on 
primary conidiophores near the agar surface , are ovoid to 
ellipsoid; they develop almost exclusively into elongate 
ovoid or ellipsoid units in unbranched chains of about 10 
spores . Secondary conidiophores in the chains are either a 
scarcely differentiated cell or a 1-2-celled extension of the 
apex of a conidium . Only rarely does a secondary conidio
phore become geniculate with more than one conidiogenous site 
(and thus initiate a branched chain) during the first 10 days 
of colony growth on V-8 agar; on PCA the sporulation pattern 
is the same for the first few days, but branching becomes 
evident, particularly in chains borne on aerial hyphae, 
within 10 days of growth. 

Conidia reach an upper size range of about 35-50 x 10-
13 ~m with 6 -8 transverse septa and a single longitudinal 
septum in 1 - 5 of the transverse segments of the spore. There 
is only a slight constriction of the spore body at the median 
transverse septum; septa are not strongly pigmented and thus 
appear to be poorly defined. Conidium color is a medium 
olivaceous brown; the conidium wall usually is smooth but it 
also frequent l y is well ornamented in an unpredictable 
pattern: partially or overall on juvenile or mature, small 
or large conidia. Conidiogenous pores and conidium basal 
pores are inconspicuous and usually lack a pigmented halo. 

This species will be discussed eventually in the 
context of other members of the multitudinous A. alternata 
and A. t:enuissima species groups, but only after similar 19th 
and 20th century species have been defined more precisely. 
It is my current practice to refrain from proposing novel 
species in these groups except when very distinct morphologi
cal and, perhaps, host restriction information suggests that 
a purpose useful to others might be served. 
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Fig. 58. Alternaria tenuissima group, species 3; conidia and 
conidiophores ex culture on V-8 agar. Magn.: bar = SOJ.l m. 
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Additional Alternaria on Passiflora Species 

The National Fungus Collections ( BPI) of the Agricul
tural Research Service, U. S. Department of Agriculture, 
currently lists four accessions of Alternaria on Passiflora 
substrates. One of these, mentioned earlier in section no. 
54 of these remarks, is typical A. passiflorae on a leaf spot 
of P. ligularis, Hawaii (BPI US0445819, EGS 40-195). A 
second one, on fruit of a Passiflora species intercepted in 
a shipment from the Dominican Republic, is a small-spored 
Alternaria in a condition inadequate for species identifica 
tion (BPI US0446473 , EGS 40-196) . 

The two other BPI specimens are of two different 
Alternaria taxa. They are similar in only a generic sense 
to the other species on pass ion fruit already discussed 
above. In addition, they are unknown to me from any other 
source of field specimens or isolates, so they also are 
described as new species . 

60. Alternaria obc l avoidea E. Simmons, sp. nov. Fi g . 59 

Conidiophora recta vel flexa, simplicia vel ramosa et 
geniculate conidiogena, usque ad 50 x 4 pm. Conidia solita
ria vel catenulata, ovoidea vel longe anguste obclavoidea, 
brunneola, laevia, maturitate 45-55 x 8 - 12 pm, erostrata, 
interdum pseudorostrata, 6-7 transverse et sparsim longitu
dine septata, ad aliquot transepts laevigate constricts. 
Habitatio typi in laesionibus fructus Passiflora sp . indet. 
Typus: BPI US0445818 (holocypus), ex Colombia ad Hiami , 
Florida, U.S.A . , 13/VII/1971, a E . W. Golsen incercepcus (EGS 
40-194) . 

Alternaria obclavoidea occurs in the type specimen as 
several distinct, tight , sporulating clumps of short conidio
phores emerging through sunken lesions in the surface of a 
fruit. Conidiophores are simple or branched and geniculate, 
up to about 50 x 4 pm in size. Most of the conidia are 
solitary with a smoothly rounded or bluntly tapered apical 
cell. A few conidia in the specimen have produced an apical 
secondary conidiophore, indicating the ability of the taxon 
to be chain-forming. Conidia are ovoid at an early stage , 
gradually becoming long, narrowly obclavoid with a distinct 
distal taper into a bluntly triangular ap ical cell. Conidia 
are dilute medium tan, smooth, up to 45 - 55 x 8-12 ~ m. with 
6-7 transverse septa and l longitudinal septum (rarely 2) in 
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Fig. 59. Al ternaria obclavoidea; conidia and conidiophores from 
Holotype. Magn.: bar= SO,m. 
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1-4 of the transverse compartments. Conidia are distinctly 
but smoothly constricted at several of the transverse septa. 

The characteristic upward tapering of solitary conidia 
brings to mind the largest conidia of A. molests E. Simmons 
(1981), but any other resemblance between the two is superfi
cial. A. molests conidia are predominantly about half the 
size of those of A. obclavoidea, are strongly constricted at 
septa , and have outer walls so pale in color chat transverse 
septa stand out in very strong contrast . 

61. Alternaria latifunda E. Simmons, sp. nov. Fig. 60 

Conidiophora recta vel flexa , simplicia vel geniculate 
conidiogena, usque ad 50-60 x 5-6 p.m. Conidia solitaria vel 
catenulata, late ovoidea vel ovalia , brunneola , laevia 1 

macuricate 40·50 x 18·30 pm 1 erostrata, interdum curte 
pseudorostrata 1 conspicue muriforme septata (septa transversa 
circa 6 et longitudinalis numerosa). Habitatio cypi ad 
fructum cariosum Passiflora mollissima Bailey . Typus: BPI 
US0446474 (ho1otypus), Laupahoehoe, Hawaii, U.S .A., 
24/II/1982, a C. S. Hodges 1ectus (EGS 40 - 197). 

Alternaria latifunda occurs in the type specimen as an 
effuse turf of conidiophores and extremely abundant conidia 
over both obvious lesions and the surrounding smooth surfaces 
of a fruit. Conidia are broadly ovoid from the beginning I 
gradually enlarging and retaining the broadly ovoid form or 
sometimes becoming broadly ellipsoid or oval, pale yellowish 
tan aging to medium brown, smooth, up to 40·50 x 18·30 J.Lm, 
beakless or sometimes with a short, apical pseudoros trum. 
Conidia become abundantly cellular as they reach their 
greatest dimensions. Septum formation is difficult to 
follow, but conidia eventually have three or four fairly 
strong and complete transverse septa , some secondary transep· 
ta, and, in optical section, as many as 3·4 series of longi
tudinal septa in the broadest of the transverse sections. 
Some of the largest conidia in the specimen have produced a 
short, apical secondary conidiophore, thus indicating the 
ability of this fungus to produce chains of conidia. 

Alternaria latifunda has a group similarity to some 
Alternaria species whose erostrat e , solitary conidia occa
sionally produce one or two secondary conidia; cfr. A. 
cheiranthi (Libert Fr.) Bolle (Ellis 1971), A. mouchaccae 
E. Simmons and A. Critic ina Prasada & Prabhu (Simmons 1981). 
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Fig. 60. Alternaria latitunda ; conidia and conldiophores from Holotype. 
Magn.: bar = 50~m . 
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Key to Alcer.naria Currently Known on Passiflora** 

A. Mature conidia comparatively long & long-beaked. Bfb 
a. Mature conidia comparatively short, erostrate. F/f 

B. Beaks broadly tapered. 
b . Beaks filamentous. 

C. Conidium wall smooth . 
c. Conidium wall ornamented 

A . aliena 
C/c 

D/ d 
E/e 

D. Beak multiple, branched in culture A. passiflorae 
d . Beak simple or, at most, 

bifurcate in culture . . A. hawaiiensis 

E. Ornamentation dense, conspicuous; 
secondary conidia rare . 

e . Ornamentation inconspicuous; 
secondary conidia common . 

A. aragakii 

A. tropica 

F . Conidia broadly ovoid or e ll ipsoid A . latifunda 
f. Conidia narrowly obclavate or e llipsoid . G/g 

G. Conidia with median constriction only. A. tenuissims 
g. Conidia with many smooth constrictions A. obclavoidea 

** The genus Passiflora comprises about 350 tropical or warm 
region species. Material of only six Passiflora species has 
served as substrates for the eight Alternaria species 
considered above . It would be irresponsible to suggest that 
a comprehensive AlternariajPassiflora picture is represented 
here · or for any user to assume that every Alt:ernaria. 
subsequently found on a Passiflora plant can be forced into 
this key. 

• • 0 0 0 •• 

62 . "Alternaria passiflorae Sawada" 

This name, published posthumously as a "sp . nov." 
(Sawada 1959) , is illegitimate both in its lack of a Latin 
diagnosis and in its status as a later homonym of A. passi· 
florae Simmonds (1938). 
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For the record, the fungus on the specimen originally 
cited for this name ( TNS , on Psssiflora edulis, Pref. Taipei, 
Taiwan, leg. K. Sawada, II-25, 1924; EGS 20-041) forms a 
dense black mat of Alternaria conidiophores and conidia over 
lesions of a fruit. The conidia are ovoid to broadly ellip
soid, at most 33.5-40 x 16-17.5ttm, muriformly septate, thick 
walled, rich red-brown, and erostrate but very commonly with 
short, apical, geniculate secondary conidiophores with 1-4 
conidiogenous sites . Reconstruction of the sporulation 
pattern, on the basis of relative numbers of erostrate and 
pseudorostrate conidia, abundance of conidiogenous sites, and 
branching of primary conidiophores , suggests a species that 
produces dense clwnps of conidia in short, branching chains 
over a thicket of primary conidiophores . The specimen has 
no characteristic helpful in distinguishing it from hundreds 
of other specimens from similar substrates worldwide, so it 
may eventually be identified correctly with one of the 
species of the A . alternata group or the A . lnfectoria group. 
There is no possibility that this Sawada specimen could be 
mistaken for any of the long-beaked species or for any of the 
other small-spored species discussed above. 
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ABSTRACT 

This paper gives an account of thirteen species of 
meliolaceous fungi collect ed from Madikeri and Sampaje in 
Kodagu dist r ict and Kaiga i n Uttara Kannada dis trict of 
Karnataka. Of these, ~ kingiodeodri i s a new species; 
Asteridiel l a sapotac earum Hansf., ~~Sydow, t1· 
~ Stev. and M· pterocarpi Yates are new records for 
India , while~~ Hosagoudar , ~ ~ 
Wint. , fi . indica Sydow , t1 · holigarnae Stev . , tl · machili 
Ya mam. , M· malabarensis Hansf. , M· mangiferae Earle and tl· 
tamarindi Sydow are reported for the first time from 
Kar nataka. 

key words : Meliolaceae , ~, Asteridiella, ~, 
Karnataka . 
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The first report of meliolaceous fungi from India , 
Meliola densa Cooke and M_ . zigzag Berk. & Curt. , was from 
Belga um in Karnataka (Cooke, 1880 , 1884). Based on M.J. 
Thirumalachar ' s collections from Karnataka, Hansford and 
Thirumalachar (1948) described a number of meliolaceous 
fungi . Hosagoudar (1988) and Hosagoudar and Manian (1989> 
described two more taxa of these fungi fr om Karnataka. 
Though the Western Ghats of Karnataka are rich in these 
fungi, only about forty taxa have been recorded so far from 
this region. 

This report is concerned with meliolaceous fungi 
c ollected from the Western Ghats , mainly from the forest 
nurseries in Madikeri and Sampaje, Kodagu district , and two 
specimens collected from the forests in Kaiga , Uttara 
Kannada district, Karnataka. 

1. Amazonia syzygii Hosagoudar in Hosagoudar & Goos, 
Mycotaxon 36: 236, 1989 . 

On leaves of seedlings of ~ sp. CMyrtaceae) , 
Sampaj e forest nursery , Sampaje , Kodagu , Dec. 22 , 1991 , B.R. 
Dayal HCIO 30841. 

This species was described by Hosagoudar from the 
fo r ests of Idukki, Kerala (Hosagoudar & Goes , 1989). 

2 . Asteridiella s apotacearum Hansf., Sydowia 10: SO , 1957 . 
Irene sapotacear um Hans£. , Sydowia 9: 7 , 1955 . 
(Fig. 1) 

Colonies amphigenous, dense, crustose to velvety, up to 
3 mm in diam., rarely confluent. Hyphae substraight, 
branching alternate , opposite or irregular at acute to wide 
angles , loosel y reticulate, cells 18-34 x 6-9.5 urn. 
Capitate hyphopodia alternate , antrorse to subantrorse , 
18-25 urn long; stalk cells cy lindrical to cuneate , 6-9 . 5 urn 
long; head cells ovate, entire , 12-15 . 5 x 9-1 2.5 urn. 
Phialides mixed with capitate hyphopodia , alternate to 
opposite , conoid to ampulliform, 15-25 x 9-1 2 . 5 urn . 
Perithecia scattered , globose , up to 155 urn; perithecial 
wall cells conoid, straight to cu rved , acute t o obtuse at 
the apex, 10-15 urn long; ascospo r es obovoid , 4-septate, 
slightly constricted at the septa , 34-40.5 x 15-18 um. 

On leaves of seedlings of Madhuca longifolia (L . ) 
Macbr. var. latifolia CRoxb.) A. Chev. (Sapotaceae), Sampaje 
forest nursery , Sampaje, Kodagu, Dec. 22, 1991, B. R. Dayal 
HCIO 30829. 

This collection slightly differs from the type in 
havi ng amphigenous , dense , crustose to velvety colonies . 
This species was first recorded on an undetermined host of 
the family Sapotaceae from Brazil and is reported here for 
the first time from India (Bilgrami et. al. 1979, 1981). 
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Fig. 1 . Asteridiella sapotacearum Hans f. 

Fig. 2. Meliola canarii Sydow. 
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3. Meliola bicornis Wint., Hedwigia 25 : 99, 1886 . 

On leaves of seedlings of~~ (Lour.) Mere. 
(Mimosaceae>, Sampaje forest nursery , Sampaje , Kodagu , Dec. 
22 , 1991, B .R. Dayal HCIO 30832 . 

Careful examination of the collection revealed very few 
repent setae around perithecia and only one fi¥Celial seta 
among several colonies . The possibi lity of missing these 
setae and arriving at a wrong determination is high. This 
is the first report of this species on this host . 

4. Meliola canarii Sydow, Ann. Mycol. 12: 550 , 1914. 

~ niqro- rufescens Sacc. , Att. Accad . 
Ven.-Trent.-Istr. 10: 60, 1914. (Fig. 2) 

Colonies epiphyllous , thin to thinly velvety, up to 
rrun in diameter, rarely confluent. Hyphae straight to 
flexuous , branching opposite at wide angles, loosely 
reticulate, cells 34-50 x 6-8 urn . Capitate hyphopodia 
alternate, less than 1% opposite , antrorse, 30-40.5 urn long; 
stalk cells cuneate , 6- 12.5 um long; head cells ovate , 
tapered and broadly rounded but rarely truncate at the apex, 
entire , 24-28 x 6-8 um. Mycelial setae thinly scattered all 
over the colonies, s imple, straight, acute to obtuse at the 
tip, up to 1050 urn long. Peri thecia scattered , globose, up 
to 140 urn; ascospores obovoid to cylindrical, 4-septate, 
slightly constricted at the septa , 43-46.5 x 18- 20 um. 

On leaves of seedlings of Canarium s trictum Roxb. 
(Burseraceae), Sampaje forest nursery, Sampaje, Kodagu, Dec. 
22 , 1991. B . R. Dayal HCIO 30838 . 

This collection differs s lightly from the type of the 
species in having only epiphyllous colonies , larger hypha! 
cells, larger and less than 1% opposite capitate hyphopodia 
and mycelial setae (Hansford, 1961> . 

This species was reported on Canarium spp. and Bursera 
~ fr om Philippines, Malaya and Pakistan and is 
reported here for the first time from India on a hitherto 
unrecorded host species (Bilgrami et. al. 1979, 1981). 

5. Meliola holigarnae Stev ., Ann . Mycol. 26: 260 , 1928. 

On leaves of Holigarna grahamii (Wight) Kurz 
(Anacardiaceae) , Kaiga forest , Kaiga, Uttara Kannada , 
Karnataka, Dec. 6, 1991. s. Shetty. HCIO 30831. 

6. Meliola indica Sydow in Sydow & Butler , Ann . Mycol. 9: 
382 . 1911. 
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~ bacringtoniae Yates , Philipp. J. Sci. 12 : 363 , 
1917. 

On leaves of ~ ~ Roxb. (Sarringtoniaceae), 
Kai ga, Uttara Kannada, March 19 , 1992, s. Shetty. HCIO 
30837. 

The southern Indian collections from Western Ghats show 
overlapping characters between Meliola indica Sydow and !1· 
indica Sydow var. ~ Stev. However, in the former 
taXO'r\phialides are mixed with capitate hyphopodia, while in 
the latter , they are borne on a separate mycelia l branch. 

7. Meliola kingiodendri sp . nov . 
(Fig. 3) 

Plagulae hypophyllae , raro amphigenae, densae , ad s 
d i am., raro confluentes . Hyphae rectae, raro anfractae, 
ramifications plerumque oppositis in angulis acutis vel 
latis, laxe reticulatae , cellulae 27 - 35 . 5 x 6-9.5 urn. 
Hyphopodia capi tat a opposi ta, raro soli tar ia, antrorsa, 
reflexa vel patentia , 15- 18 urn l onga; cellula basali 
cylindracea vel cuneata, 3-6 . 5 urn longa ; cellula apicali 
piriformia , conoidea vel rotundata ad apicem , recta, curvula 
vel recurva , integra , 12- 15 . 5 x 6-9.5 urn. Phia l ides illis 
capi tat is commixtae , amp ullaceae, rectae vel curvulae ad 
apicem, 18-25 x 9-1 2 .5 urn . Setae myceliales aequaliter 
dispersae in co l o niis, simplices, rectae, obtusae vel 
dentatae ad apicem , usque ad 575 urn longae. Perithecia 
dispersa, globosa, usque ad 248 urn diam.; cellulae 
peritheciales ad apicem rotundae et protrudentia; ascosporae 
4-septatae, ellipsoideae, constrictae ad septos, 37-40 . 5 x 
18- 22 urn. 

Colonies hypophyllous , rarely amphigenous , dense , up to 
5 rnm in diam., rarely confluent . Hyphae straight , very 
rarely crooked, branching most ly opposite at acute to wide 
angles, l oosely reticulate, cel ls 27-35.5 x 6-9 . 5 urn. 
Capitate hyphopodia opposite , rar ely solita ry , antrorse, 
reflexed to spreading , 15- 18 urn long; stalk cell s 
cylindrical t o cuneate, 3-6. 5 urn long; head cells pyriform, 
cono id with rounded ends , straight, curved to r ecurved , 
entire , 1 2-15 . 5 x 6-9 . 5 urn. Ph i alides mixed with capitate 
hyphopodia, ampulliforrn , s traight to curved at t he apex , 
18-2 5 x 9-12.5 urn. Myce lial setae evenly scatte r ed on the 
colon i es , simple, straight , ob tu se t o dentate at the tip, up 
to 575 urn long. Perithec i a scat t ered , globose, up to 248 urn 
in diam ., pe rithecia l cells projected a nd rounded at the 
apex; ascospores 4- septate, e llipsoidal , const r icted at the 
septa, 37-40 . 5 x 18-22 urn . 

~: On leaves of seedlings of r<inqiodendron 
~ (Roxb .) Harms (Caesa l piniaceae), Sampaje forest 
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nursery, Sarnpaje , Kodagu , Dec . 22 , 1991 , B.R. Dayal. HCIO 
30836. 

This new species is close to ~ ~ Sacc. and 
fi. caesalpiniicola Deight. reported on Cassia spp. from 
Singapore , Sumatra , Java, and Sierra Leone, and on 
Caesalpi ni a ~ from Philippines, respectively, in having 
only opposite capitate hyphopodia (Hansford , 1961}. 
However, the new species differs from f1 . aethiops in having 
loosely reticulate hyphae , conoid head cells of the capitate 
hyphopodia , larger perithecia , smaller ascospores and larger 
but simple to dentate mycelial setae . It differs from M· 
caesalpiniicola in having conoid head cells of the capitate 
hyphopodia and st raight , simple to dentate mycelial setae . 

8 . Meliola macbili Yamam . , Trans. Nat . Hist. Soc. Formosa 
31: 23 , 1941. 

On leaves of seedlings of Persea macrantha (Nees) 
Koste rm . (Lauraceae), Sampaje forest nursery, Sampaje, 
Kodagu di s trict , Karna t aka, Dec . 22 , 1991 . B.R . Dayal HCIO 
30834 . 

9 . Meliola malabarensi s Han sf . , Proc. Linn. Soc. London 
157: 187 ' 1946 . 

On leaves of ~ dioica Roxb . <Oleaceae), Sampaje , 
Kodagu , Feb. 1 5 , 1 992 , B.R . Dayal HCIO 30839 . 

10 . Mel i ola mangiferae Earle , Bull. New York Bot . Gard . 3: 
307' 1905 . 

On leaves of seedlings of Mangifera indica L. 
(Anacardiaceae) , Madikeri forest nursery, Kodagu district , 
Karnataka , Dec. 21 , 1991 , B . R. Dayal. HCIO 30833. 
11. Meliola mayapeae Stev., I l linois Biol . Monograph 2: 48 , 
1916 . (Fig. 4) 

Colonies epiphyl lous, dense , up to 2 mm in diam . , often 
confluent. Hyphae st r aight to flexuous, branching opposite 
at wide angles, closel y reticulate , cells 15- 34 x 5-7 urn. 
Capitate hyphopodia alternate , antrorse, reflexed to 
spreading , mostly straight , 15-18. 5 urn long; stalk cells 
cylindrical to cuneate , 3-6.5 urn long; head cells ovate to 
globose, entire , 12-13 x 9-11 urn. Mucronate hyphopodia 
mixed with capitate hyphopodia , opposi te to alternate , 
ampulliform , 15-18.5 x 7-9.5 urn. Mycelial setae grouped 
around perithecia , straight , simple , acute to obtuse , up to 
235 urn long . Perithecia l oose l y grouped , up to 186 urn in 
diam.; ascospores obovoidal , 4- septate , sl i ghtly constricted 
at the septa, 37-40 . 5 x 15-18.5 urn. 

On leaves of seedlings of Ligustrum perrot tet ii DC 
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Meliola kinqiodendr· Mel· 1 Hosagoudar 

~ mayapeae Stev. 
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(Oleaceae), Madikeri forest nursery, Kodagu, Dec. 21, 1991, 
B .R. Dayal HCIO 30830. 

This species was recorded on ~ dominguensis from 
Puerto Rico (Stevens, 1916), and is reported here for the 
first time from India on a hitherto unreported host genus. 

12. Meliola pterocarpi Yates , Philipp. J. Sci. 13: 235, 
1918. (Fig. 5) 

Colonies amphigenous, mostly epiphy llous, dense, up to 
3 mm in diam., rarely confluent . Hyphae substraight to 
flexuous, branching opposite at acute angles, loosely to 
closely reticulate , cells 18-31 x 6-9. 5 urn . Capitate 
hyphopodia alternate, straight to curved, antrorse to 
reflexed, 15-18 urn long; stalk cells cylindrical to cuneate, 
6-9.5 urn; head cells globose to obovoid, entire to rarely 
slightly angulose, 12-16 x 12-15.5 urn. Phialides mixed with 
capitate hyphopodia , alternate to opposite, ampulliform , 
15-22 x 7-9.5 urn. Mycelial setae mostly grouped around 
perithecia, simple , s traight , obtuse at the apex, up to 300 
urn long. Perithecia scattered , globose , up to 168 urn in 
diam.; ascospores obovoidal, 4-septate, sl ightly constricted 
at the septa , 40-43.5 x 15-18.5 um . 

On leaves of seedlings of Pterocarpus marsupium Roxb. 
(Fabaceae), sampaje forest nursery, Sampaje, Kodagu, Dec. 
22, 1991, B.R. Dayal HCIO 30835. 

The Indian collection differs from the description in 
having slightly larger capitate hyphopodia, larger head 
cells and larger mycelial setae . This species was reported 
on Pterocarpus indicus from Sumatra and Philippine islands. 
This is the first report of the fungus from India (B ilgrami 
~. 1978, 1981) 

13 . Meliola tamarindi sydow, Ann. Mycol. 10: 79, 1912. 
On leaves of seedlings of Tamarindus indica L. 

(Caesalpiniaceae) 1 Sampaje forest nursery. Sampaje , Kodagu 
district, Karnataka, Dec. 22, 1991, B . R. Dayal. HCIO 30840. 

This species was reported from Kerala by Hosagoudar & 
Goos <1990) . 
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Fig . 5 . ~ ~ Yates 
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Abstract 
The combination Umbilicaria dendrophora (Poelt) Hestmark is proposed, 
and the lichen taxon described and discussed. 

Umbilicaria dendrophora {Poelt) Hestmark comb. nov. 

Umbilicaria vellea var. dendrophora Poelt, in HasenhOttl & Poelt (1978): Ber. 
Deutsch. Bot. Ges. Bd. 91: 284. - Type: Sweden. Tome Lappmark, Umgebung 
von Abisko: Steilfllichen cines schwermetallhaltigen Gesteins im Laktavagge, urn 
1000 m 16.7.1967. leg. J. Poelt (holorype: GZU; isorype: UPS) . 

.Ih.all.u.s.;, up to 8 em in diameter, more commonly 2-4 em; orbicular to more 
irregular in outline, mono- or polyphyllous, usually fairly rigid. Margins revolute, 
entire or somewhat lacerate. Upper surface dull, smooth to pruinose, light to 
medium grey. Umbo obscure to moderately elevated, occasionally corrugated. 
Lower side dull, smooth, light pinkish buff; covered with moderately to richly 
branched, terete, up to 3 mm long rhizi.nomorphs which often produce multi·septate 
thalloconidia at their tips. Rhizinoroorphs commonly absent around the umbilicus. 
Occasionally the rltizinomorphs develop small thalli - thallyles- at their tips. 

Upper cortex three·layered: I) epinecral layer, up to ca. 50 J.Lm thick; 
arnorphoid, hyaline, discontinuous, eroded; 2) brown pigmented layer, up to 15 
J.UI1 thick consisting of agglutinated hyphae of variable wall· thickness with rounded 
lumina; 3) hyaline layer + algal layer; up to 300 ~m thick; consisting of 
agglutinated, hyphae with rounded lumina and clusters of uniceUular alga. Medulla 
up to 350 ~ thick; composed of loosely interwoven, mesodermate, mainly 
horisontally orientated hyphae. Lower cortex two-layered: I) hyaline layer, up to 
ca. 130 J1D1 thick; consisting of agglutinated hyphae wi th rounded lumina; 2) necral 
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outer layer; up to 50 ~m thick; amorphous, yellow to brown, discontinuous, 
eroded. 
~rare; substipitate to stipitate, up to 2 mm in diarn., black, disc with 

multi-gyrose panem. Excipulum proprium present. Epithecium brown to black, 
agglutinated, up to 24 ~- Hymenium hyaline, up to 50 ~m thick. Paraphyses 
usually simple, septate, slender, up to 2 ~ thick. Subhymenium hyaline, up to 65 
~ thick. Hypothecium brown pigmented, up to 110 ~m thick. Asci broadly 
clavate, 40-48 x 10-13 I1Jil; spores 8 per ascus, simple or !-septate, hyaline to 
slightly brown, spherical to ellipsoid: 5-10 x 5-8 ~-

SpeD!lQ~opja · common, broadly pyriform, up to ca. 300 ~deep, with hyaline 
to pigmented wall. Spermatiophores moderately branched. Spermatia 2-3 x 0.5 

~. usually very abundant. 
Thallocooidja· common; multi-septate, 4- to 20-(60-)cellular, occasionally non, 

1- or 2-septate; spherical outline to somewhat angular, or more irregularly 
aggregated; 22.7 ± s.d.=l0.8 (min. 8.0, max. 73.0) x 18.2 ± s.d.=7 .5 (min. 
6.5, max. 50.0) ~ (n=150); brown to dark brown, verging upon black; surface 
delicately roughened to rugged or granulate over the bullate exterior; wall three
layered, (0.3)- 2.0- (3.6) ~thick. (cf. Hesunark 1990, Fig. 8). 

Chemistry· no lichen substances detected with TLC, standard methods 
(Menlove 1974). Traces of norstictic acid reponed by Seaward et al.(I983). 
~ sub-alpine to low-alpine; saxicolous; on steeply inclined, exposed, 

fairly dry rock faces and boulders; substrate: metamorphic sedimentary rocks 
(hornfelses, phyllites, mica schists etc), sometimes slightly calcareous. All known 
localities appear to have a substrate with a high concentration of iron-oxides (cf. 
also Seaward et al. 1983). 

Known geographical distribution · Europe (Andorra, Norway, Poland, 
Sweden). 

Discussion 

The taxon was originally described by Poelt (in Hasenhtittl & Poelt 1978) as a 
variety of Umbilicaria vellea (L.) Ach. em Frey. The Norwegian lichenologist 
Bernt Lynge, possibly the frrst to collect specimens of the taxon (in Troms, 
Norway in 1910), also labelled it- hesitantly - "Umbilicaria (vellea)" (Lynge's 
collection is cited in the specimen list below). 

Although the taxon on a superficial examination of its morphology may 
resemble U. vel/ea (this is attested by the number of misidentified specimens for 
instance in 0), the anatomy of the taxon is quite different from U. vel/ea. The 
latter species has a continuous algal layer overlaying a compactly agglutinated 
medullar tissue. The medulla changes gradually into the lower conex. U . 
dendrophora, in contrast, has a discontinuous algal layer and a loosely woven 
medulla. The medulla changes abruptly into a compact, scleroplectenchymatous 
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lower cortex. U. dendrophora lacks the peg~like rhizinomorphs of U. vel/ea. The 
the secondary substance chemistry is also different: U. vellea always has 
gyrophoric acid and lecanoric acid, U. dendrophora has neither of these. The 
lhalloconidia of U. vellea are on average larger !han !hose of U. dendrophora 
(Hesttnark 1990). Thus !he taxon clearly does not belong to !he 'vellea group'. 

Topham el a!. (1982) and Seaward et a!. (1983) interpreted !he taxon as 
Umbilicaria propagulifera (Vainio) Llano, a taxon originally described by Vainio 

(1903: 10) from Dttroit de Gerlache, Antarctica, as a forma of Gyrophora 
cylindrica [syn.:Umbilicaria cylindrica (L.) Del. ex Duby]. Vainio's forma was 
made into species (Gyrophora propagulifera) by Rllsanen (1937) and subsequently 

combined into Umbilicaria by Llano (1950: 162). The recent revision of !he genus 
Umbilicaria in East Africa by Krog & Swinscow (1986, 1989) does however 

indicate that U. propagulifera is a taxon synonymyous with Umbi/icaria 
umbilicarioides (B. Stein) Krog & Swinscow, a Southern Hemisphere taxon. The 

type specimen of U. propagulifera was not available when Krog & Swinscow 
wrote !heir srudy. It has however recently been located and examined by !he present 
author who agrees with their judgement. Krog & Swinscow's (1986) revision 
appeared too late 10 be considered by Filson (1987) who revised !he Antarctic 
members of !he genus Umbilicaria. Thus Filson maintains U. propagu/ifera as 
one of five valid species from the Antarctic. The main difference between U. 
dendrophora and U. umbilicarioides is !hat !he under side of !he latter is strongly 
scabrous, while the former is smooth and even. Complanate rhizinomorphs are 
uncommon in U. dendrophora, but common in U. umbilicarioides. The lower 
side of U. umbi/icarioides is also usually black in !he centre, and black or brown 
or grey peripherally (see Krog & Swinscow 1986). The average lhalloconidium of 
U. umbilicarwides is generally almost twice as large as !hose of U. dendrophora 
(Hesttnark 1990). 

The anatomy, morphology and secondary compound chemistry of U. 
dendrophora do however place it firmly in !he 'cylindrica gmup', and thus Krog & 
Swinscow (1986) suggested !hat !he taxon formed part of !he variation range of U. 
cylindrica, interpreting !he production of lhalloconidial anamorphs as a response to 
!he environmental conditions, notably !he "heavy metal" content of !he substrate. 

However, almost twenty other Umbilicaria species produce thalloconidia without 
this particular environmental stimulus. P. F. Scholander, who examined Lynge's 

"U. vellea" specimens in 0 in connection with his study of the apothecia in 
Umbi/icaria (Scholander 1934), re-labeled !hem Umbilicaria cylindrica var. 
delisei Despr. Among !he morphological forms and varieties described within !he 

U. cylindrica aggregate U. dendrophora does indeed come very close to var. 
de/isei. The differences between U. dendrophora and U. cylindrica var. de/isei 
are mainly: I) Their ecology: U. dendrophora is usually found on substrates with 
an abundance of iron-oxides, in the sub-alpine to low-alpine zones, while U. 
cylindrica var. de/isei may be found on all siliceous rocks in !he middle- to high
alpine wnes. 2) Geographical disnibution: U. dendrophora is presently known 
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only from Europe while U. cylindrica var. delisei has a circumpolar distribution 
(Frey 1936, Uano 1950). One can however expect U. dendroplwra to be found in 
a number of new localities. and many specimens in herbaria are likely to be 
misidentified. 3) Morphology: U. dendrop/wra is commonly somewhat darker 
grey in colour and less rigid than U. cylindrica v. de/isei. The margins of U. 
dendrop/wra are often revolute, a trait rarely observed in U. cylindrica v. delisei. 
Umbilicaria dendroplwra shows no transition into other morphotypes of U. 
cy/indrica. Transitional forms are commonly found between U. cylindrica v. 
delisei and other morphotypes of this species. The fact that U. dendroplwra has 
been found growing together with different non-anamorphic morphotypes of U. 
cylindrica seems to suggest that it is separated from the rest of the cylindrica
group. 4) Tbe size of the two species is very different; while var. delisei may reach 
a diameter of up to 26 em, the largest U. dendroplwra thallus observed is 8 em. 5) 
The presence of tha!loconidia in U. dendrophora . - Taken together these 
differences merit specific rank for U. dendrop/wra. 

Verified records: I) Norway, Hordaland, Ulvik, Finsc, 800 m NE of railway station, 1350 

m, April 1m, Hesanark (0); 2) Norway, Oppland, Lorn, Beverdalen, I km NE of Sulheim, 500 

m, 1986, Hesanark (0): 3) Norway, Oppland, Yang, Mt. Raudhom, 1000 m, 18 June 1985, 

Hesanark (0); also E. Timdal4462 (0) & 4463 (0): 4) Norway, Oppland, Lorn. VassbergCIS<:ICr, 

Heydalen, 950 m, 1957 (0); S) Norway, Oppland, Dovre, Verkenseltt (0); 6) Norway, Nordreisa, 

Fatavarre, 1 September 1933, Y. M. Mejland (0); 7) Norway, Troms, Balsfjord, Mt 

Vassdalsfjellet, 480 m, II June 1984, E. Timdal 4167 (0): 8) Norway, Troms, M!lselv, E. 

Timdai40S6 (0); 9) Norway, Troms, Lyn3en, Lyngseide~ 1910, Lynge (0): 10) Norway, Troms, 

SIOI'f"JORI, Mt Pans, 500 m, II July 1984, E. Timdal4279 (0); also HolLan-Hartwig 4397 (0); 

II) Norway, Troms. StorfjOI'd, Signaklalen, Stordalen, by river Stordalsclva near Dalhcim, 90-120 

m, t3 August 1991, R. Haugan H2197 (0): t2) Sweden, Tome Lappmark, Schweden, Abisko, 

LAktavaggc, 1000 m, 16 June 1967, I . l'oeil (holotypus: GZU; isotypus: UPS); 13) Sweden, 

Tome Lappmark, Jukkasjarvi sn , Vassijaure, KllrtejAkka, 700 m; 5 August 1980, !. Poeh (GZU): 

14) Poland, Karkonosze, Zakret 'Smicrci, 775 m; 4 September 1979, M. R. D. Seaward and E. A. 

Bylinslta (BM); IS) Poland, Karl:onosu, Wysolc.i Kamicn , 1000 m; 25 August 1980, M. R. D. 

Seaward and E. A. Bylinska (hb Seaward 103698): 16) Andoml. Ordino, Junc 1987, Hestmark(O). 
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The genus Calonectria De Not. was circumscribed by Rossman (1979), 
who examined the type species, Calonectria pyrochroa (Desm.) Sacc. In 
subsequent treatments (Boesewinkel, 1982, Rossman, 1983), the genus 
was characterised as having Cylindroc/adium Morgan anamorphs, scarlet 
to dark umber (KOH +) ascocarps with scaly to warty walls, and 
narrowly-stalked, broadly clavate asci, with curved to fusoid ascospores, 
having one to several septa, and acuminate in the upper part of the ascus. 

Although there have been several studies reporting the 
homothallic nature of Cylindrocladium spp. (Sobers, 1972; Peerally, 1973; 
Alfieri, EI-Gholl & Schoulties, 1982; El-Gholl, Schoulties & Alfieri, 
1983), few reports have referred to heterothallism in Cylindroc/adium, the 
first made only in 1974 (Sobers, !974), referring to the teleomorph of 
Cylindrocladium scoparium Morgan. Subsequent to this report, several 
Calonectria spp. have been described from paired haploid conidial 
isolates (Ribeiro, 1978; Schubert, El-Gholl, Alfieri & Schoulties, 1989; 
Peerally, 1991). We therefore assume that many well-known 
Cylindrocladium spp. that consistently occur in the absence of their 
teleomorphs, are probably heterothallic. 
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The present study reports three new Calonecrria spp. Two of these 
are the heterothallic teleomorphs of Cylindrocladium ptendis Wolf, and a 
new variety of Cylindrocladium co/hounil Peerally, respectively. The third 
species is homothallic, and is the teleomorph of Cyliluiroc/adium gracile 
(Bugn.) Boesewinkel. 

Calonectria co/hounii Peerally was described from leaf spots on 
Camellia sinensis (L.) Kuntze in Mauritius in 1973 (Peerally, 1973). This 
species is homothallic, and produces bright yellow perithecia with four 3-
septate ascospores per ascus (Peerally, 1973) . The presence of yellow 
perithecia with 4-spored asci is an unique feature in Calonectria 
(Rossman, 1983). The Cylindrocladium anamorph, however, is 
distinguished from other Cylindroc/adium spp. by having 3-septate 
conidia, measuring 38.0-84.0 x 3.4-5.7 11-m, and stipes terminating in 
clavate vesicles (Peeral!y, 1974). 

During routine collections from a forest nursery in the Sabie area, 
Eastern Transvaal, South Africa, a severe disease of Eucalyptus cuttings 
was found . The causal organism was characterized by having large, warty, 
yellow perithecia, with four 3-septate ascospores per ascus, typical of C. 
colhounii. Single-ascospore isolations produced a Cylindrocladium 
anamorph with 3-septate conidia and stipes terminating in clavate 
vesicles. The teleomorph could, however, not be induced in culture on 
either 2 % malt-extract agar (MEA) or carnation-leaf agar (CLA) 
(Crous, Phillips & Wingfield, 1992). Although the Calonectria state was 
similar to that of the type of Calonectria co/hounii (IMI 167581), the 
anamorph exhibited some very clear differences. Conidia were 3-septate, 
but much larger than those of C. colhounii, being (86.0)-97.0-(112.0) x 
(5.5)-6.5-(8.0) 11-m in size. Moreover, phialides were allantoid to 
cylind rical, and not doliiform as found on the type of C. colhounii. Stipes 
were also longer, being up to 320.0 11-m in length, whereas those of C. 
colhounii were found to be less than 280.0 11-m in length. 

Fig. 1A-E. Calonectria colhounii var. colhounii and its anamorph 
Cylindroc/adium co/hounii var. co/hounii on CLA A, conidiophore, 
vesicles and conidia; B, ascus and ascospores (PPRI4183); C, vesicles and 
conidia; D, ascospores (bar = 10 11-m); E, venical section through a 
perithecium on agar (IMI167581, type) (bar= 20 11-m). 
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Based on the morphological differences mentioned above, as well 
as the identical and unique teleomorphs, the South African collection is 
described as a new variety of Cylindrocladium co/hounii below: 

Cylindrocladium colhounii Peerally var. colhounii Fig. 1. 
C. co/hounii Peerally var. colhounii Trans. Br. mycol. Soc. 61, 92 (1973). 
Holomorph: Ca/onectria colhounii Peerally var. co/hounii 
Ca/onectria colhounii Peerally Trans. Br. mycol. Soc. 61, 92 (1973). 

Specimens: India: Canavalia ensiformis (L.) DC., 1986, IMI 
308494. Mauritius: Camellia sinensis, M.A Peerally, 1972, IMI 167581 
(holotype ). 

Cultures: Australia: Ara his pintoi, D. Hutton, N8335, N8710, 
N9060, N9190, PPRI 4735-4738. Colombia: Centrosema sp., J.M. Lenne, 
1990, PPRI 4748. USA: unknown hosts, A Alfenas, (Vi~osa, Brazil, 
UFV 4A,-UFV 52A, PPRI 4182, 4185; Hawaii, unknown host, Goos, 
UFV 22A, 51A, CIR 69-19, PPRI 4183-4184; North Carolina, Macon 
Co., Nantahala National Forest, Ellicott Rock Trail from Bull Pen Road 
along Chattooga River, on fallen cones of white pine, Pinus strobus, C.T. 
Rogerson & G.J. Samuels, 4 Oct. 1972, C.T. Rogerson 72-346, ATCC 
44542, UFV 53A, 65A, PPRI 4186-4187; Louisiana, Ficus carica L, G.E. 
Holcomb, summer 1991, AR 2684, PPRI 4739; Virginia, Giles Co., 
Cascades Recreation site, 4 miles north of Pembroke, 37• 23 N, so• 35 W, 
pericarp of Carya nut, G.J. Samuels, 18 Sept. 1991, GJS 91-117, PPRI 
4740. 

Fig. 2A-G. Calonectria co/hounii var. macroconidwlis and its 
anamorph Cylindroc/adium colhounii var. macroconidwlis. A, vesicles; B, 
chlamydospores; C, conidia on CLA (bar = 10 J.Lm) ; D, v.s. through a 
perithecium on Eucalyptus cuttings (bar = 20 J.Lm) ; E, asci and 
ascospores; F, conidiophore; G, ascospores (PREM 51036) (bar = 10 
J.Lm). 
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Cylindroclad ium colhounii Peerally var. mncroconidinlis Crous, 
Wingfield & Alfenas var. nov. Fig. 2. 
Holomorph: Calonectria colhounii Peerally var. macroconidialis Crous, 
Wingfield & Alfenas var. nov. 

Cylindrocladium colhounii var. macroconidialis Crous, Wingfield & 
Alfenas var. nov. 

Cylindroc/adii co/hounii var. colhounii similis, sed filum (240.0)-
280.0-(320.0) J.Lm lo ngum, phia/ides cylindrici ad allantoidei, (12.0)-20.0-
(25.0) x (3.5)-4.0-(5.0) J.Lm, conidia 3-septata, (86.0)-97.0-(112.0) x (5.5)-
6.5-(8.0) J.Lm. 

Status holomorphicus: Calonectria colhounii var. macroconidialis Crous, 
Wingfield & Alfenas var. nov. 

Omnia var. colhounii sed statu anamorphico differ!, filum (240.0)-
280.0-(330.0) J.Lm longum, phialides cylindrici ad allantoidei, (12.0)-20.0-
(25.0) x (3.5)-4.0-(5.0) J.Lm, conidia 3-septata, (86.0)-97.0-(112.0) x (5.5)-
6.5-(8.0) J.Lm. 

Morphologically similar to var. colhounii. Macroconidiophores. 
Filament septa te, hyaline, terminating in a narrowly clavate vesicle, (3.0)-
4.0-(5.0) J.Lnl diam.; stipes (240.0)-280.0-(320.0) J.Lm long. Conidiophore 
branches, primary branches non-septate to 1-septate, (20.0)-30.5-(48.0) x 
(4.0)-4.5-(5.0) J.Lm; secondary branches non-septate to rarely 1-septate, 
(20.0)-25.0-(30.0) x (4.0)-4.5-(5.0) J.Lm; tertiary and quatenary branches 
non-septate, (18.0)-20.0-(30.0) x (4.0)-4.5-(5.0) J.Lm. Phia/Uies allantoid to 
cylindrical , hyaline, non-septate, (12.0)-20.0-(25.0) x (3.5)-4.0-(5.0) J.Lm. 
Conidia cylindrical, hyaline, (1)-3-septate, rounded at both ends, (86.0)-
97.0-(112.0) x (5.5)-6.5-(8.0) J.Lm. Cultural characteristics identical to var. 
colhounii. Isolates of var. macroconidialis do, however, grow faster than 
those of var. colhounii and have medium numbers of chlamydospores on 
MEA after 6 d at 25 C in the dark. 
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Teleomorph. Perithecia morphologically and anatomically 
identical to those ofvar. colhounii. 

yYpe: South Africa: E. Tv!., Frankfort, Eucalyptus cuttings, P.W. 
Crous, 16 Apr. 1991, PREM 51035, holotype of anamorph; E. Tv!., 
Frankfort, E. gra!Uiis cuttings, P.W. Crous, March 1990, PPRI 51036, 
holotype of teleomorph. 

Symptoms: leaf spot, root rot, wilt. 

HostS: Eucalyptus gra!Uiis W. Hill :Maiden. 

Distribution: South Africa. 

Specimens: Africa: RSA, E. Tv!., Sabie, Frankfort, Eucalyptus 
cuttings, P. W. Crous, 16 Apr. 1991, PREM 51035, holotype of anamorph; 
RSA, E. Tv!., Sabie, Frankfort , E. gra!Uiis cuttings, P.W. Crous, March 
1990, PREM 51036, holotype of teleomorph. 

Cultures: Africa: RSA, E. Tv!., Sabie, Frankfort, E. gra!Uiis 
cuttings, P.W. Crous, March 1990, PPRI 4000; RSA, E. Tv!., Sabie, 
Frankfort, D.R. de Wet clone bank, E. gra!Uiis rametS (rootS), P.W. 
Crous, 11 May 1990, PPRI 4001. 

Cyli!Uirocladium gracile was initially described as a Cyli!Uirocarpon 
sp. from Argyreia sple!Uiens (Roxb.) Sweet in Indo China (Bugnicourt, 
1939). In a review of Cyli!Uirocarpon Wollenw., Booth ( 1966) discussed 
the morphology of this species, and noted that the conidiophore 
apparatus did not fit the general trend for the genus. The differences 
observed by Booth were recognized by Boesewinkel as representative of 
the genus Cylindrocladium , leading him to transfer this species to the 
latter genus as C. gracile (Bugn.) Boesew. (Boesewinkel, 1982). 
Boesewinkel justified the establishment of a new species of 
Cylindrocladium by stating that it had 3-6-septate stipes, ! -septate conidia 
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and narrowly clavate vesicles. A comparison of the type of C. gracile (PC 
551197) with that of a similar species, C. clavatum Hodges & May (BPI 
414550), showed that C. gracile could be distinguished by having longer 
Stipes and larger conidia. 

Cylindrocladium gracile has recently been reported from Canada 
(Chang & Blenis, 1987), but this is the first report of this species from 
Brazil. Single-conidial isolates also gave rise to a previously undescribed 
Calonecrria species on CLA The teleomorph is described for the first 
time as follows: 

Cylindrocladium gracile (Bugn.) Boesewinkel Trans . Br. mycol. Soc. 78, 
554 (1982). Fig. 3 
Cylindrocatpon gracile Bugnicourt EncycL Mycol. 11, 162 (1939). 
Holomorph: Calonectria gracilis Crous, Wingfield & Alfenas sp. nov. 

Macroconidiophores. Filament septate, hyaline, terminating in a 
narrowly clavate vesicle, (2.5)-3.6-(5.0) lkm diam.; stipes (160.0)-220.0-
(350.0) JkiD long. Conidiophore branches, primary branches non-septate 
or rarely 1-septate, (14.0)-18.0-(25.0) x (3.5)-4.0-(4.5) )kiD; secondary 
branches non-septate, (12.0)-14.2-(16.0) x (3.5)-4.0-(4.5) JkiD. Philllides 
doliiform to reniform, hyaline, non-septate, (10.0)-12.5-(15.0) x (3.5)-4.0-
(4.5) Jkm . Conidill cylindrical, hyaline, !-septate, rounded at both ends, 
(40.0)-56.0-(65.0) X (4.0)-4.5-(5.0) )kiD. 

Calonectria gracilis Crous, Wingfield & Alfenas sp. nov. 

Perithecill superficialia, singulatim aut in turmis parvis portata, 
globosa vel subglobosa, 350.0-400.0 x 330.0-380.0 Jkm, rubri-brunnea 
usque ad rubra, pariete exteriore aspero verrucosoqtle et ostiolo 

Fig. 3A-I. Calonectria gracilis and its anamorph Cylindrocladium 
gracile on CLA A, conidiophore and vesicles; B, chlamydospores; C, 
conidia (PC 55ll97, type); D, conidiophore (PREM 51031, type of 
teleomorph); E, conidia; F, ascospores; G, vesicles; H, asci (bar = 10 
Jkm); I, v.s. through a perithecium (bar = 20 !km). 
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papillato. Asci hyalini, clavati ad longum caulem et tenuum contracti, 
(75.0)-90.0-(HlO.O) x (8.0)-10.0-(15.0) p.m, 8 ascospori. Ascosporae 
hyalinae, rectae vel falcatae, guttulatae, 1-septatae, ad septam medianam 
non constrictae, (27.0) -36.5-(50.0) x (4.0)-5.0-(6.0) p.m. 

Perithecia superficial, borne singly or in small groups, globose to 
subglobose, 350.0-400.0 x 330.0-380.0 p.m, with warty outer wall and 
papillate ostiole, red to red-brown, turning blood-red in 3 % KOH. Asci 
hyaline, clavate, (75.0)-90.0-(100.0) x (8.0)-10.0-(15.0) p.m, tapering to a 
long thin stalk, containing 8 ascospores. Ascospores hyaline, straight or 
falcate, guttulate, 1-septate, not constricted at median septum, (27.0)-
36.5-(50.0) x (4.0)-5.0-(6.0) p.m. 

'Jype: South East Asia (Indo China): Argyrew splendens, 1937, 
Bugnicourt, derived from Paris, PC 551197, PREM 51032, holotype of 
anamorph. Brazil: Para, near Belem, Manillwra zapota (L) Van Royen, 
1990, F. Carneiro de Albuquerque, PREM 51031, holotype of 
teleomorph. 

Symptoms: root rot. 

Hosts: Manillwra zapota, Argyrew splendens, Pahudw 
cochinchinensis Pierre, (Bugnicourt, 1939). 

Distribution: Brazil, Canada, South East Asia (Indo China) 
(Bugnicourt, 1939; Chang & Blenis, 1987). 

Specimens: South East Asia (Indo China): C. gracile, Argyreia 
splendens, 1937, Bugnicourt, derived from Paris No. 551197,1MI 117577. 

Cultures: South East Asia (Indo China): Herb. Paris (PC) No. 
551197, type culture. Brazil: PA, Belem, M. zapota, F. Albuquerque, 
PPRI 4176. 
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Cylindrocladium pteridis has the longest conidia of all 1-septate 
Cylindrocladium spp., frequently being longer than 100.0 !Lm. 
Furthermore, it is the only Cylindrocladium sp. that produces curved 
microconidia (Peerally, 1991). Although C. macrosporum is a synonym of 
c. pteridis (Sobers, 1968), many researchers continue to use the name C. 
macrosporum (Renard & Viennot-Bourgin, 1973; Renard & Quil!ec, 
1979; Ahmad & Ahmad, 1982) rather than the correct name C. pteridis. 

Sobers (1968) showed that the type culture of C. macrosporum 
could produce microconidia when cultured on water agar. This was the 
first time that a microconidia! state had been described in a species of 
Cy/indrocladium. In the original description (Sherbakoff, 1928), 
microconidia are illustrated, but were not mentioned prior to the study in 
which Sobers (1968) placed C. macrosporum in synonymy under C. 
p teridis. Sobers (1968) stated that microconidia did not give rise to both 
conidial types when single-spored. In the present study, single 
microconidia from C. pteridis commonly gave rise to both conidial types 
in culture. 

One isolate (ATCC 34395) was observed to form protoperithecia 
when cultured on CLA When this isolate was paired on CLA with other 
isolates of C. pteridis using the methods explained in Ribeiro (1978), 
perithecia developed. However, although perithecia developed easily on 
CLA, they were never fertile. Fertile perithecia could only be obtained 
by incubating plates at 15 C for 2 mo. Cultures used in the pairings were 
representative of two types,(·) and(+) respectively. Fertile perithecia 
were obtained by pairing one ( ·) isolate with a ( +) isolate. Isolates used 

in pairings for fertile perithecia were the following: ( +) PPRI 4180, 4181; 
(·) PPRI 4157, 4177, 4178, ATCC 34395. Calonectria pteridis, the 
teleomorph of Cylindrocladium pteridis, is described below: 

Cylindrocladium pteridis Wolff. Elisha Milche/1 Sci. Soc. 42,59 (1926). 
Figs 4, 5 

Cylindrocladium macrosporum Sherb. Phytopathology 18, 222 (1928). 
Holomorph: Calonectria pteridis Crous, Wingfield & Alfenas sp. nov. 
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lvfacroconidiophores. Filament septate, hyaline, terminating in a 
clavate vesicle, (4.0)-4.5-(5.5) I-'m diam.; Stipes (150.0)-240.0-(300.0) I-'m 
long. Conidiophore branches, primary branches non-septate or rarely !
septate, (18.0)-28.0-(32.0) x (4.0)-4.8-(6.0) JLm; secondary branches non
septa te, (16.0)-20.0-(30.0) x (3.5) -4.0-(5.5) I-'m; tertiary branches non
septate, (14.0)-18.0-(22.0) x (3.5) -4.0- (4.5) JLm. Phialides elongate, 
doliiform to reniform, hyaline, non-septate, (12.0)-15.5-(22.0) x (3.5)-4.0-
(5.0) JLm. Conidia cylindrical, hyaline, 1-(3)-septate, rounded at both 
ends, (62.5)-82.0-(121.0) x (4.5)-5.0-(6.0) JLm. 

Microconidiophores. Filament septate, hyaline, terminating in a 
clava te vesicle. Conidiophore branches, primary branches non-septate to 
rarely !-septate, (20.0)-28.0-(50.0) x (3.0)-4.5-(5.0) I-'m; secondary 
branches non-septate to rarely !-septate, (18.0)-20.0-(30.0) x (2.5)-3.0-
(3.5) JL m; tertiary branches non-septate, (16.0)-18.0-(23.0) x (2.5)-3.0-
(3.5) JLm. Phialides arise from the ends of branches, in groups of 2-4; 
phialides cylindrical, hyaline, non-septate, (10.0)-15.0-(21.0) x (2.5)-3.0-
(3.5) JLm, collarettes absent in some isolates, inconspicuous in o thers. 
Conidia cylindrical, curved or straight, hyaline, !-septate wi th obtuse 
ends, (18.5)-29.5-(40.0) x (2.5)-3.5-(4.0) JLm . 

Calonectria pteridis Crous, Wingfield & Alfenas sp. nov. 
Perithecia superficialia, singulatim aut in turmis parvis pon ata, globosa 
vel subglobosa, 400.0-500.0 x 300.0-350.0 JLffi, rubri-brunnea ad rubra, 
pariete exteriore aspero verrucosoque et ostiolo papilla to. Asci hyalini, 
clavat i ad caulem longum et tenuum contracti, (100.0)-120.0-(180.0) x 
(9.0)-15.0-(27.0) JLm, 1-8 ascospori. Ascosporae hyalinae, rectae vel 
falcatae, 1-(3)-septatae, plerumque ad septum non constrictae (30.0)-
51.5-(75.0) x (4.5)-5.5-(7.0) JLm . Ascosporae usque ad 6 septis ubi ab asco 
dimissae. 

Fig. 4A-D. Cylindrocladium pteridis, anamorph of Cnlonectrin 
pteridis on CLA (bar = 10 I-'m). A, microconidiophore, vesicles and 
con idia on CLA; B, chlamydospores on MEA after 7d; C, 
macroconidiophore, vesicles and conidia on CLA; D, chlamydospores on 
CLA after 7d (PPRI 4!57). 
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Perithecia superficial, borne singly or in small groups, globose to 
subglobose, 400.0-500.0 x 300.0-350.0 p.m, with warty outer wall and 
papillate ostiole, red to red-brown, turlling blood-red in 3 % KOH. Asci 
hyaline, clavate, (100.0)-120.0-(180.0) x (9.0)-15.0-(27.0) p.m, tapering to 
a long thin stalk, containing 1-8 ascospores. Ascospores hyaline, straight 
or fa lcate, 1-(3)-septate, generally not constricted at septa, (30.0)-51.5-
(75.0) x (4.5)-5.7-(7.0) p.m. Ascospores with up to 6 septa once 
discharged from the ascus. 

Type: USA: Florida, Orlando, Rumohra adiantiformis (G. Forst.) 
Ch ing (=Polystichum adiantiforme (Forst.) J.E. Sm.), F.A Wolf, Oct. 
1926, BPI 414564, holotype of anamorph. Brazil: Pinus sp., T.L. Kriigner, 
PPRI 4177 x Eucalyptus grandis, A C. Alfenas, PPRI4180, PREM 51033, 
holotype of teleomorph; Pinus caribaea, T.L. Kriigner, PPRI 4178 x 
Eucalyptus grandis, A C. Alfenas, PPRI 4180, PREM 51034, para type of 
teleomorph. 

Symptoms: causing leaf spots and root disease (Sobers, 1968). 

Hosts: A rachis hypogaea L., Arachnoides adiannformis, Arecastrum 
romanzoffianum (Cham.) Becc., Asparagus plumosus Baker, Cal/istemon 
spp., Chamaedorea elegans Schrad., Cocos nucifera L., Collinia elegans 
Liebm., Dryopteris sp., Eucalyptus spp., Howeia spp., Lupinus spp., 
Melaleuca leucadendra L., Pinus caribaea var. hondurensis, Rhododendron 
obtusum Planch., Strelitzia reginae Banks and Washingtonia robusra 
Wend!. (Wolf, 1926; Sherbakoff, 1928; Sobers, 1967; Sobers, 1968; Sobers 
& Alfieri, 1972). 

Distribution: Africa, Brazil, India, Florida, U.S.A (Wolf, 1926; 
Sobers, 1968; Sobers & Alfieri, 1972; Bedendo & Kriigner, 1987). 

Fig. SA-E. Calonectria pteridis, teleomorph of Cylindrocladium 
pteridis on CLA A, asci; B, ascospores (bar = 10 p.m); C, perithecium 
(bar = 20 p.m); D, transverse section through perithecium wall; E, 
ostiolar region of a perithecium (PREM 51033, type) (bar= lOp.m). 
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Specimens: Africa: Pinus caribaea var. ho!Uiuren ' is, 1972, Ivory, 
IMI164169; P. oocarpa, Ivory, IMI164168. India: Cocos nucifera, ?, 1973, 
IMI 174348. USA: Washingtonia robusra, C.D. Sherbakoff, Jan .928, BPI 
414558; Florida, near Sebring, Washingtonia robusta , C.D. Sherbakoff, 
Dec. 1927, BPI 414559; Florida, Orlando, Rumohra adiantiformis, F.A 
Wolf, Oct. 1926, BPI414564. 

Cultures: Brazil: unknown host, J.C. Dianese, (Vic;osa, Brazil, No. 
UFV 43), PPRI 4157; needles of a Pinus sp., T.L. Kriigner, (Vic;osa, 
Brazil, No. UFV 10) PPRI 4177; needles of Pinus caribaea, T.L. Kriigner, 
(Vic;osa, Brazil, No. UFV 37) PPRI 4178; Eucalyptus grandis leaves, AC. 
Alfenas, (Brazil, Vic;osa, No. UFV 105) PPRI 4180. USA: Arachnoides 
adiantiformis, F. Schickedanz, 1974, ATCC 34395; Florida, Rumohra 
adiantiformis, N.E. El-Gholl, (Brazil, Vic;osa, No. UFV 50) PPRI 4179; 
Eucalyptus sp., C.S. Hodges, (Brazil, Vi~osa, No. UFV 92) PPRI 4181. 
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HEW HYPHOHYCETES FROH SANTIAGO RIVER . VI. (BUE NOS AIRES 
PROVINCE , ARGENTINA). 

CAZAU, H. C.*; A. H. ARAHBARRI** and H. H. CABELLO***. 

IHSTITUTO "SPEGAZZI HI " 53 ~ 477, 1900 LA PLATA. ARGENTINA. 

SUHH ARY 

Furthering our research on Hyphomycetes from Santiago 
River ( Argentina) three new species namely: Dwayaanga.. 
gaaundiae Diplocladiella taurina and Pleurotheciopsis 
webs terii are herein d escribed from observations on natural 
11edia. 

Exsiccate are available at the Spegazzini Institute 
(LPS) 

DJiayaanga. 1/tuJundiae sp. nov. Fig.l 

~~;,z~~1!ui.x %fnhlfia*h~{{ni~li~~~~~j, ra:'J~~bneia-la, un c~~g~ 
)eves, ex hyphis ennat J. Cl:.1..lu...1.B canidiqgeaee 
monoblasticae, determinatae. J::..an.id..ia. solitaria, 
staurospora, hyalina 111ulticellularia, basali parte 
truncata, cylindricae, 4-6 septata, 30-40 x 2-S UID, 

apicaliter bif'urcata, itaque in 1-trunco et 2-ramis 
p ri11ari s et 4 - ramis secundaris consistentia~ rami primaria, 
3-5 cellularis ~ 20-23 um et rami secundari 50-60 x 4,5-5 um 
plerumque in 3 vel 4 cellulas divisi. 

~~1~&~QlZI/ 1~~1~TI:1 ~ co~~}~~s p~fJjJa. ~~o H;~g~i?'/S 43b~8 
conservatus est. 

Etymology: In honour of Dr. Irma J. Gamundi 

I:Ut.c.e.l.i.u. composed of branched, septate, smooth walled 
hyphae, 2, 5-3 um d iam . Can jd, aphn res micronematous, 

~~~~;~i~~' umsounao
1
b
1
{asv{{J, sh~~te r~~g~~! ~geoccg~s; dcrfl· s~~i~:~y, 

staurosporus, hyaline, multicellular. Each consists of a 

*> Fellow of the Consejo Hacional de Investigaciones Cientificas y 
T6cnicas, Argentina . 
**> Researcher of the above Consejo 
***> Researcher of the Comisi6n de Investigaciones Cientificas de la 
Provincia de Buenos Aires , Argentina. 
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truncate, cylindrical, 4-6 septate main axis, 30-40 x 2-5 
um. Axis branched dichotomously at the apex, the primary 
branches often 20-23 um, mostly 3-ce llular; the secondary 
branches often 50-60 x 4 , 5-5 um at the base, tapering 
upward to a diameter of 1 ,5-2 um near the rounded usually 
4-8 celled tip. 

We have considered the parts of the conidia as follows to 
uniform the concepts of it. 

--- Second branch 

___. Pr1rnary branch 

"'-
Hain axis 

The genus Dwayaangaam. was erected by Subramanian ( 1977) 
based on Tr ipospor i n a guad r i d e n s Drechsler (Oreschler, 
1961) , a parasite on testaceous rhizopods. We have compared 
the four species so far described: D. c ornuta Descals 
(Descals & Webster, 1982); D. d ichotoma Nawawi (Hawawi, 
1985); D. quad r i d e ns (Drechsler) Subramanian (Sub raman ian, 
1977) ; D. yaku e nsis ( Hatsushima) Hatsushima ( Hatsushima , 
1981), with our species, in the following table: 

~ 
D. ComJti D. didottlli D. QIIoldridens D. y1~uensis D.~ii 
llfsci!S -~ IDresch.J!Obr . (!'.its.) !'.its. sp.OOY, 

Olu~etrn ll'itwshie.J ) 

9Jbstr•tr in lliterm MfOM parasit ic oo trs~ oosoil~ in lli t!f'CI'I 
organic ~atter taceo.rsrlti zopcdl Of'"9illic ~atter ~lc ~atttr 

So: Old 2ndbr.w:hPsforiPd 2ndbrwhPsforlfd 2ndbrwhtosforlfd 2ndbrw~forlfd 2ndbrn:l'tsf0f'II!Cf 
br ..... inl~qles in45-W!!qles in90-U@qln in120-l~qles in19J!!~les 

l'linuis 30-S2x5-7UI 20-32x2,5-3111 45-eOxl,llll 12-1914-SUI 31)-.40 I 2-~ Ill 

Priliry 2ctlls 3-Sulls 3ctlls 2crlls lctlls 
br""h 15"' 2<)-32"' 2<)-23 "' 8-lllJI 2<)-23 "' 

So: Old 30-S2x5-7UI 29-381215-l,D 20-l4 x4-515 111 20-3413-4 111 50--60x2-5 1.11 
br""h 

Our species is closely related in form to D. ya kuensis and 
D. q u adrid ens but differs in the morphology and the size of 
the conidia, as can be seen in the above table. 
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Diplocladie lla tauri na sp. nov. Fig.Z-3 . 

J:i..JlJ;.J:..1 partim superficiale, partim in subtrato evolutum, 
laevibus, f'uscis vel brunneis , ramosis, septatis , 2-3 um 

;:~~!e1:p11~x5g~Jdb~~~geL d;7;~~~em mg;~~~;~~l~ · z~~3~1£c~:5 
um. CJ:..l1.u...1.a canidjqgenae inte~ratae , terminales, 
geniculatae, sympodiales, c icatriclbus conidiorum in 
geniculationibus rotundatis. t:..ao..idiJl. holoblastica , 
solitaria , fuses, ramis 2-divergentibus, symmetries et 
bilateralia , octocellularia, axis principalis 10- 13 um 
Jatis , 13-20 um crassa et setula hyalina 20- 23 um latis. 

~/rffflfJZNAex' c!:ffgi pt{~}~a . Rfh H~~b~ 18flS 4~0~7 
conservatus est. 

Etimology: fr om Latin t.a...Lu:u...s.: bull; refering t o the two 
appendages re sembling the bull "s horns. 

of sm~OI~ ~ j 'f~ s~~~~ 1io s~~~~~~cf;~!.~c~:a~ 1 ~e~t:~~~e~ :_ 3 c~~P~~d~ 
hyphae . Cpnjdipphgres scattered, macronematous, 26-35 x 4-5 
um, unbran c hed , septate, smoot h . brownish, paler at the 

:~:~odf~r ~djc~~1~1'~1 cm:s i~f~~~t;dd 'on te;~ui~llct ~~6~!d~~;~ 
CJ:m.id.i.a. solitary , holoblatic, fuscous to dark brown, 
triangular , 8-celled, distoseptate, consisting of a main 
axis with 2 divergent arms, bilaterally symmetrical, with 
two middle oblique septa, separating t he arms. Hain a x is 2-
celled, 10-13 um lon g (measur ed from the truncate base to 
the cu rvatu re of the arms ). The arms (excluding the 
appendages) are 6-10 x 4-5 u11 wide at the base, narrowing 
to 1-1,5 um at the ligther colour ed apical cell , ending in 
a long, thin , hyaline, non-septate appendage, 20-23 um long 
x 1-1 ,5 um at the bas e a nd 1 um at the apex. 

The differences of conidia among the described 
species : D. appendiculata Nawawi ( Nawa wi , l987); 0 . 
heterospora Castaifeda Ru i z (Castai'ieda Ru iz, 1988); 0 . 
scalaroides Arnoud ex Hats. ( Hatsu shima, 1975); 0. 
tricladioides Nawawi ( Na wawi , 1985) and the new species are 
s hown in the f ol l owing table: 

o . ~icul•U O. tetrrosp:ln O.sc•l.,oidts 0. tricl~ioidrs O.t.urW 
-i ~tWd.I!Uiz -i ArNud n !\Its. sp.nov. 

•ith tour~ •ithbrl•~ lithb«<•ppendages •itlwt~9f'S lith tiCI ippendqs 

Y- thipod obpyrilidil abpyrilidal @!p.lil•teraltriar.glr isoscrlestriaf19l r 

krl ltd vuiablrcrllfd 7~rlltd &-crlltd 8-trllrd 

u inuis u in u is lolitl u is .,.in•xis u inads 
26-31111 18-lS<O 20-23 .. »-40 .. 1~13 111 

.......... .......... .......... -2<>-Il<O 2<>-IO<O .... 20-20<0 
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The closest species is 0. scalaroides but differs from 
our species particularly by the shape, size and the long 
appendages in the conidia. 

Pleurotheciopsis 11ebsterii sp nov. Fig.4-6 

;~~g~J:, ;~~~!~1$, b1~~~=~s v~]U~It:b' brrr;;~:l;~lm la:~ib~~~h§: 
6 um diam. compositum. Caajdjaphora nacronema ts. , 
mononemata, plerumque flexuosa guam recta , cylindrica non 
ramosa, septata, laevia ad basim brunnea vel atro brunnea, 
apicem versus p allidora, 100-150 um longs, 5-9 um crassa. 
Ci!.1..1..J.J.. cpa jrl j mtenae integra tae, terminales, 
polyblasticae, sympodiales, cylindricae, pallide brunneae 
vel hyalinae , parietibus tenuibus, cum 1-5 denticulis. 
Ci:uJ..i.D.i.JJ ex dent iculis in catenas distinctas, sicca , non 
ramosa, acropeta catenata, simplicia, 5 septata, hyalina, 
laevia, 32-38 x 5-6 um i n medio c rassa, ad extrema truncata 
1-2 um 

~~J~D~D'?V/1$&8~N7JfACor1~~'!05pu1:1d!: f1o H;;g,tii~S' 4~b~s 
conser vatus est. 

Etimology: In honour of Prof. Dr. John Webster. 

Ca..l..llni.e.s effuse, hairy, brown. tU.c.e..l.iu.m. immersed . 
composed of .branc hed , septate, brown to dark brown, smooth 
walled hyphae, 3-6 um diam. Conidjgphgre macronematous , 
1nononematous, straight or more freq uently flexuous, 
cylindrical, unbranched, septate, smooth walled, brown to 
dark brown at the base, becoming paler towards the apex, 
100-150 urn long and 5-9 um wide. CnnjdjogenoJ!S c...e...l.ls. 
integrated, terminal, polyblastic, sympodial, cylindrical, 
pale brown to hyaline, thin walled, with 1-5 short 
denticles. The outer wall of the conidiogenous cell is 
broken during the formation of the first conidium and the 
conidiogenous cells continue to grow up to 20 um above the 
break. G.an..i.d..i.A dry in acropetal chains, simp l e, 5-septate, 
hyaline, smooth, fusiform with truncate ends, 32-38 um 
long, broader in the middle, 5-6 um, at the end, 1-2 um . 

Our species is related to e.. b.t:..a.m..l..e Sutton(1973) but 
differs from it in the size and septation of the con1dia. 
In E.. wehsterj i the conidia are 32-38 x 5 -6 um, and have 5 
~;5~as.Se~~w~~Je2 !g ;eP~ the conidia are 16,5- 25 x 

DWAYAANGAH GAHUNDIAE 1 Mature conidia. 
OIPLOCLADIELLA TAURINA. 2 Conidiophore and conidium, 3 . 
Mature conidiophore and conidium; mature conidia. 
PLEUROTHECIOPSIS WEBSTE RII . 4. General aspect; 5. Conidia 
chain, 6. Conidiophore, cellula con id iogenae and chain of 
conidia. 
Bars indicate 20 um. 

Cazau •• • • 2. 
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ABSTRACT 

Neocallimastix variabilis sp. nov., an anaerobic fungus from 
the rumen of cattle is described and illustrated. The fungus is 
monocentric with sporangia which are developed both 
endogenously and exogenously. Exogenous sporangia are 
borne on sporangiophores of variable lengths, from short 
egg·cup shaped to very long slender tubes of over 700 j.Lill. 

Sporangia are globose, ellipsoidal, pyriform or irregular. 
Zoospores are polyflagel late. 

The genus Neocallimastix was validated by Heath eta/. (1983) 
with N. frontalis as the type species. The genus is characterised 
by anaerobic gut fungi with monocentric thalli , filamentous branched 
rhizoid, globose sporangia and polyflagellate zoospores. At present, 
four species have been formally described and included in th is genus. 
They are N. frontal is (Brau ne) Heath (Heath eta /., 1983), N. 
patriciarum Or pin and Munn (1986), N. joyonii Breton eta/. (1989) and 
N. hurleyensis Theodorou and Webb (Webb and Theodorou, 1991 ). 
Of the four species, N. joyonii has polycentric thallus and is more 
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appropriately placed in the genus Orpinomyces (Li eta/., 1991), 
recently erected by Barr eta/., (1989) to accomodate a polycentric 
species 0 . bovis Barr and Kudo with globose sporangia and 
polyflagellate zoospores. The other three species are monocentric, 
with mostly globose to ovoid sporangia, endogenous thallus 
development and polyflagellate zoospores of variable shapes. Since 
the morphological characteristics of these three species are somewhat 
similar, the species are distinguished by their zoospore ultrastructures, 
major fermentation products and carbohydrate nutrition. 

Recent isolations of fungi from the rumen of Kedah-Kelantan 
cattle (8os indicus) fed guinea grass (Panicum maximum) ad libitum 
yielded an isolate (C15) belonging to the genus Neocallimastix but 
appears to be quite distinct from the four Neocallimastix species 
described. Apart from zoospore size and flagellation, the isolate is 
morphologically more similar to the monocentric, but monoflagellate 
species, Piromyces communis Gold (Gold eta/., 1988). 

The media for culturing the isolates were glucose sloppy agar 
medium (Ho and Bauchop, 1991) and liquid medium (Barret a/., 
1989) with Whatman No. 1 filter paper, cellophane dialysis tubing, 
xylan or rice straw as carbohydrate source. 

Neocallimastix variabilis Ho and Barr sp. nov. Figs. 1-1 0 

Monocentricum. Sporangia ellipsoidalia, pyriformia, ovoidea, 
globosa vel irregularia, endogena aut plerumque exogena et 
sporangiophoris non ramosis variantibus longitudinibus insidentia. 
Rhizoidea ramosa atque extensa. Zoosporae reniformes vel 
ellipsoidales 8-14 x 12-20 l!m, 8-17 flagella, 28-48 l!m longa 
habentes. Anaerobium obligato in rumine bubalino. 

Fig. 1. Endogenous development of Neocallimastix variabi/is. A, a 
stationary polyflagellated zoospore; B, an actively motile 
reniform zoospore; C, a germinating zoospore. Note the shed 
flagella (F) with bead-like structures (arrow); D, elongation of 
germ tube. Note shed flagella (F) ; E, branching of germ tube to 
form rhizoids. Note shed flagella (F) with bead-like structures 
(arrow); F, main rhizoid begins to coil (arrow) ; G, main rhizoid 
forms a coil (arrow). Note the expansion of the zoospore cell to 
form the sporangium; H, an endogenous thallus with a young 
sporangium (S) and coiled main rhizoid forming many loops. 
Bar=30 l!m. 
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Monocentric. Sporangia ellipsoidal, pyriform, ovoid, globose 
or irregular, endogenous or frequently exogenous on unbranched 
sporangiophores of varying length. Rhizoids branched and extensive. 
Zoospores reniform to ellipsoidal 8-14 x 12-20 11m with 8-17 flagella, 
28-48 11m long. Obligately anaerobic in the rumen of cattle. 

In rumen contents of Kedah-Kelantan cattle (8os indicus). 
Universiti Pertanian Malaysia, Serdang, Malaysia, 24 March 1992, 
Y.W. Ho and D.J.S. Barr, C15, (UPM) holotypus. 

The zoospore of N. variabi/is is irregular or globose (Fig. 1 A). 7-
14 11m in diameter when stationary but is somewhat reniform (Fig. 1 B) 
or ellipsoidal, 8-141!m wide x 12-20 11m long when actively motile. 
They are polyflagellated with 8-17 flagella, 28-48 11m long, posteriorly 
orientated. Flagella are shed when the zoospore encyst. Shed 
flagella frequently possess a bead-like structure (0.5 - 1.5 11m in 
diameter) at one end (Figs. 1 C & E). Similar structure on shed flagella 
has been reported by Barret a/. (1989) . They pointed out that such 
structures in other zoosporic fungi are associated with retraction. Shed 
flagella often remain clustered together next to the expanding 
zoospore cyst on young germ lings (Figs. 1 C-E) . 

Germination of zoospores produces two types of monocentric 
thallus development- endogenous and exogenous. Both types of 
thallus development commonly occur in all the five media used for cul
turing the isolates. In the endogenous type of thallus development, 
the encysted zoospore expands uniformly and produces a germ tube 
(Fig. 1 C) which very quickly branches to form a network of rhizoids 
(Figs. 10-H). Usually only one germ tube is formed, but occassionally, 
two to four germ tubes are produced resulting in more than one 
rhizoidal axes (Figs. 2A-C). The germ tube is narrow, 1-2 11m in 
diameter, and is quite even in diameter over its length without swel
lings or tightly constricted points (Figs. 1C & D). 

The main rhizoid can be tubular and barely inflated below the 
neck (the point of contact between the rhizoid and sporangium) or 
bulbous, inflated and carrot-shaped (Figs. 2D & E). The diameter of 

Fig. 2. Rhizoids of Neoca/limastix variabilis with endogenous develop
ment. A-C, sporangia with two, three and four rhizoidal axes 
respectively; D, main rhizoid which is tubular below the neck; 
E, main rhizoid which is inflated below the neck and is carrot
like; F, two main rhizoids of equal size; G, rhizoids with 
swellings and constricted points. Bar= 30 11m. 
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the main rhizoids varies from 3.5 - 20 I'm. Initially, the main rhizoid is 
rather straight but as it elongates, very often, it coils to form loops 
which are very distinct in older thallus (Figs. 1 E-H & 2D). Smaller 
rhizoidal branches are usually not coiled. Coiled main rhizoids are 
more easily observed in thalli growing in glucose sloppy agar medium 
than in the other media. Similar coiled main rhizoids in two unnamed 
Neocallimastix isolates (No. 17 and 27 at Lethbridge, Canada) have 
been reported by Barr et at., (1989) . Occassionally, the main rhizoid, 
instead of remaining as a single main unit, branches at the neck to 
form two or more rhizoids of similar size (Fig. 2F) . 

Rhizoids are evenly to unevenly tapering, occassionaly with 
swellings and constricted points (Fig. 2G) . The tips of the rhizoids are 
more or less straight with fine to moderately blunt ends (0.5 - 1.5 I'm in 
diameter) (Figs. 3A & B). The rhizoidal system is extensive in length 
(more than three times the diameter of the sporangium) and it can be 
dense, consisting of a massive process of multibranched rhizoids at 
the neck (Fig. 3C) , or open in density with sparse branches (Fig. 3D). 

The sporangium develops from the expansion of the encysted 
zoospore (Figs. 1C- H). The port (opening in the neck) is open in 
immature sporangia but is demarcated by a septum in mature ones. 

Sporangium shape is very variable. Small sporangia (8.5 - 20 
I'm diameter) are mostly globose or ovoid. Larger sporangia are often 
pyriform, ellipsoidal, ovoid or globose but occassionally, triangular, 
tubular or irregular (Figs. 2 & 4) . Irregular sporangia are more 
common in thalli which grow together in a clump. Sporangium size is 
also highly variable, ranging from 8.5 to 170 I'm in diameter. Many of 
the very large sporangia, >1 00 I'm in diameter, do not form or 
liberate zoospores and appear moribund. This may be due to the 
thick sporangium wall which prevents the normal functioning of the 
release mechanism (Barr, 1984). Occassionally, zoospores germinate 
inside the sporangium. 

Small, mature sporangia (8.5 - 20 I'm in diameter) produce one 
to two zoospores (Fig . SA) but larger sporangia produce many 
zoospores (Fig. 56) whose number is difficult to ascertain accurately 
under light microscopy. Zoospore release is through a breakage in the 
apical portion of the sporangia! wall (Fig. 56) . Dissolution and 
collapse of the whole sporangia! wall follow rapidly (Fig . SC) . The 
sporangia! wall (clearly seen after zoospore release) is smooth. 

Endogenous sporangia of N. variabilis are easily detached from 
the rhizoidal system. The sporangia break off at the neck (Fig. 50) 
and are scattered in the medium. We have frequently observed 
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Fig. 3. Rhizoidal systems of Neocallimasfix variabilis with endogenous 
development. A & B, rhizoids with fine and moderately blunt 
ends respectively. Bar = 30 ~m; C & D, dense and sparse or 
open rhizoidal systems respectively. Bar = 100 ~m. 
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Fig. 4. Sporangium shape of Neocallimastix variabilis with 
endogenous development. A, a mass of thalli with sporangia of 
variable shapes. Bar = 100 11m; B, sporangium with knob-like 
structures (arrows) . Bar= 100 11m; C, triangular-shaped 
sporangium. Bar = 30 11m. 
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Fig. 5. Mature sporangia of Neocaflimastix variabilis with endogenous 
development. A, a small sporangium releasing one zoospore 
through a rupture in the apical portion; B, a large sporangium 
with many zoospores ; C, dissolution and collapse of the 
whole sporangia! wall following release of zoospores; D, shed 
sporangium which is broken off at the neck. Bar ; 30 ~m . 
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detached sporangia in the rumen contents of cattle, buffalo, goats and 
sheep. Barr et at., (1989) suggested that detached sporangia may be 
a means of dispersal. 

In the exogenous type of thallus development, the encysted 
zoospore expands and produces a germ tube which develops into a 
rhizoidal system at one side and a broader tubular outgrow1h which 
gives rise to a sporangium at its apex at the opposite side (Fig. 6A). 
Barr et at. (1989) referred to the tubular outgrow1h as the sporangio
phore. The sporangiophore is unbranched and varies greatly in length. 
It can be short, bulbous or cup-shaped, formed mainly from the 
zoospore cyst (Figs. 6B-F) , or it can be long and filamentous . with a 
zoospore cyst at one end and a sporangium at the other (Figs. 7A-D), 
or it can be intermediate between the short and long sporangiophores, 
possessing a bulbous zoospore cyst and a moderately long but 
broad sporangiophore (Figs. SA & B) . 

The short, bulbous, sporangiophore appears like an egg-cup 
with the sporangium appearing like an egg . This type of 
sporangiophore is henceforth referred to as egg-cup form (Fig. 6C) . 
The progressive development of the egg-cup sporangiophore is shown 
in Figs. 6B-F. The encysted zoospore germinates to produce rhizoids 
as in the endogenous type of development, but once the rhizoidal 
system is established, the zoospore cyst elongates at the opposite end 
to form a sporangium (Fig. 6B). In the initial stages of development, 
the sporangium is continuous with the zoospore cyst (Fig. 6B) but at 
maturity it is demarcated by a basal septum (Fig. 6C) . At this stage, 
most of the protoplasmic contents are aggregated in the spofangium 
and the zoospore cyst appears empty and resembles an egg-cup. The 
shape of the egg-cup sporangiophore varies from very short and cup
like to broadly tubular (Figs. 6D & E) and pyriform (Fig. 6F) . The size of 
the egg-cup sporangiophores varies from 14x14 11m to 26x60 11m 
(diameter x length) . 

Fig. 6. Formation of egg-cup sporangiophore in the exogenous deve
lopment of Neocallimastix variabilis. A, a zoospore cyst (Z) 
producing a broad germ tube (G) at one end and a rhizoidal 
system (R) at the other; B, initial stage of development of an 
egg-cup sporangiophore. The sporangium (S) is open to the 
zoospore cyst (Z). Note the developed rhizoidal system (R); 
C, a mature sporangium (S) with an egg-cup sporangiophore 
(E) ; D, a tubular egg-cup sporangiophore ; E, egg-cup 
sporangiophore with a slight constriction at the neck; F, egg
cup sporangiophore with a narrow neck. Bar= 30 J!m. 
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In the development of the long sporangiophore, the encysted 
zoospore elongates to produce a long slender tube which terminates in 
a sporang ium (Figs . 7A-D). The length of most of these 
sporangiophores varies from 1 00-800 I'm long but in one extreme 
case, the sporangiophore was 1064 I'm long. The diameter of 
sporangiophore varies from 5.5- 14 flm . InN. variabilis, even very 
long sporangiophores develop sporangia capable of differentiating and 
releasing zoospores as empty sporangia on these long sporan
giophores are frequently observed. Very long sporangiophores 
(>250 I'm) in Piromyces communis have been reported to abort and 
fail to develop sporangia (Barret a/., 1989). 

The size of the sporangiophore which is intermediate between 
the egg-cup sporangiophore and the long sporangiophore is 10-25 
I'm wide x 35-110 I'm long. The zoospore cyst and the sporangio
phore are usually much larger than those of the long sporangiophore 
(Figs. SA & B) . 

The shape of exogenously formed sporangia is very variable. 
Small sporangia are globose or ovoid but larger ones are pyriform, 
globose, broadly ovoid, broadly ellipsoidal or irregular (Figs. SC & D) . 
The size of the sporangium also varies greatly, 17-126 I'm wide x 34-
170 I'm long. Similar to the endogenously formed sporangia, the 
exogenous sporangia are easily detached, but they usually break off 
with the whole or part of the sporangiophore attached to them (Fig. 
9A) . 

Zoospore release is through a rupture in the apical portion of 
the sporangia! wall (Figs . 9B & C, 10B) . Collapse and dissolution of 
the sporangia! wall takes place rapidly after zoospore release (9D) but 
the sporangiophores, both long and egg-cup form , are more 
persistent (Figs. 1 OC & D). Sporangia! wall , as observed in empty 
sporangium, is smooth. 

The rhizoids and the rhizoidal system in the exogenous type of 
development are very similar to those of the endogenous type of 
development except that coils in the main rhizoid are less distinct. 

Although the exogenous type of development occurs in all the 
culture media used, it occurs more often in media with filter paper, rice 
straw, dialysis tubing or xylan. Such growth development is also 
common in cultures which are three to four days old. 

N. variabilis is included in the genus Neocallimastix because 
the thallus is monocentric and the zoospores are polyflagellate. 
However, N. variabilis is morphologically similar to the monocentric, 
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Fig. 7. Formation of long sporongiophore in the exogenous develop
ment of Neocallimastix variabilis . A, zoospore cyst (Z) 
produces a rhizoidal system (R) at one end and a long 
filamentous tube at the other. Bar; 30 11m; B, a young 
sporangium (S) at the apex of the tube. Z is the zoospore cyst. 
Bar; 30 11m; C, a mature sporangium (S) with a basal septum. 
Note the long, slender sporangiophore and zoospore cyst (Z) at 
the base. Bar; 30 11m; D, an exogenously formed sporangium 
with a very long sporangiophore of about 700 I'm long. Bar ; 
100I'm. 
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Fig. B. Sporangiophores of "intermediate' lengths and sporangia of 
Neocaflimastix variabilis with exogenous development. A, 
zoospore cyst (Z) which develops a broad sporangiophore(S) 
(about 25 I'm long) at one end and a rhizoid at the other; B, 
zoospore cyst (Z) which produces a longer (about 400 11m) and 
narrower sporangiophore(S) at one end and a rhizoid at the 
other; C, An irregularly-shaped sporangium (S). with an egg
cup sporangiophore (E); D, sporangia of variable shapes -
globose (G) , triangular (T) , ellipsoidal (E) and fusiform (F) with 
an egg-cup sporangiophore (C) and two rhizoidal systems. Bar 
= 30 I'm. 
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Fig. 9. Sporangia of Neocallimastix variabilis with exogenous develop
ment. A, a shed sporangium with a short sporangiophore 
attached; B, a mature sporangium (with zoospores) on a long 
sporangiophore. Z is the zoospore cyst and R, the rhizoidal 
system; C, a sporangium on a long sporangiophore liberating 
zoospores through an apical rupture; D, collapse and 
dissolution of a sporangium after the release of the zoospores. 
Bar= 30 ~m. 
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Fig. 10. Sporangia of Neocal/imastix variabilis with exogenous deve
lopment. A, a mature sporangium with zoospores. Note the 
short egg-cup sporangiophore; B, a sporangium on an egg-cup 
sporangiophore liberating zoospores through an apical rupture 
in the sporangium; C, dissolution of sporangia! wall after the 
release of zoospores. The wall of the tubular egg-cup 
sporangiophore is more persistent and remains intact; 0 , an 
intact flask-shaped egg-cup sporangiophore with disintegrating 
sporangia! wal l. Bar = 30 I'm. 
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monoflagellate species, Piromyces communis, in its sporangium 
shape, the fragility of the sporangium (breaking off at the neck or with 
the sporangiophore) and in having both endogenous and exogenous 
types of development. These characteristics separate N. variabilis 
distinctly from the other Neoca/limastix species described and thus 
require ~ to be assigned to a new species. 

Other Isolates examined: Four other isolates obtained from 
the rumen contents of Kedah-Kelantan cattle and two isolates from 
swamp buffalo (Bubalus bubalis) at Universiti Pertanian Malaysia, 
Serdang, Malaysia, February- May, 1992, were also examined and 
their morphological characteristics conform to the above description. 
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Endoconospora indica spec. nov. 

Leaf spots absent , conidiomata (sporodochia) amphigenous , 
mainly hypophyllous, whitish, punctiform, often conf luent, 
mycelium internal, hyaline, septate, branched. ca. 1. 5-4 j..U'n 

wide, forming well developed stromata, substomatal to in
traepidermal, colourless , ca . 40-90 llJn diam. Conidiophores 
in dense , rich fascicles , arising from stromata, through 
stomata or erwnpent through the cuticle, 10-30 x 2-5 jJ.m , 
simple , straight to flexuous, continuous, hyaline, smooth, 
subcy l indric or somewhat attenuated or e n larged towards the 
tip, occasionally somewhat constricted below the apex , coni
diogenous cel ls enteroblastic, monophialidic. Conidia e l 
lipsoid , ovoid, subcy l indric, occasionally some what curved, 
aseptate , 6-16 x 2-4 j.lll1. hyaline , s mooth , apex obtuse, base 
rounded , conidia sometimes adhering to each other. Fig. 1 

Maculae nullae. Conidiomata (sporodochia) amphigena , 
saepe hypophylla , albida, punctiformes , saepe confluentes . 
Mycelium i mmersum : hyphae incolores , hyalinae, septatae, 
ramosae, ca . 1. 5-4 jJll1 latae. Stromata substomatal ia vel 
intraepidermalia , hyalina, ca. 40-90 IJ.ITl diam. Conidiophora 
numerosa, dense fasciculata, per stoma e mergentia vel erum
pentia , 10-30 x 2-5 IJlTl , simp licia, recta vel flexuosa, con
tinua, hyalina, laevia, subcylindrica, apicem versus inter
dum leniter attenuata vel incrassata , interdwn superne leni
ter constricta. Cellulae conidiogenae enteroblasticae, mono
phial idicae. Conidia ell i psoidea, ovoidea, subcyl indrica, 
interdum leniter curvata, continua, 6-16 x 2-4 IJ.m , hyalina , 
laevia, apice obtusa, basi rotundata. 
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Fig. 1 . Endoconospora indica spec. nov. , conidia, conidioge
nous cells , conidiomata , fascicles, stroma. Scale 20 ,.,.m . U. 
Braun del . 
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Holotypus : on Leucaena lat1s1liqua (L . ) Gill. (Fabaceae), 
India, Coimbatore, 10-12-1991 , V . B . Hosagoudar (KH) . 

Isotypus: HAL . 

Endoconospora Gjaerum (1971) is the only appropriate 
genus for the present species . E. indica is a phytoparasitic 
fungus, well characterized by sporodochial conidiomata , 
monophialidic conidiogenous cells and one-celled conidia . 
All structures are hyaline . The European E. cerastii, type 
species of Endoconospora , differs from the new species by 
larger conical conidia. 
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The present paper contains descriptions of 6 new phy
t oparasitic hyphomycetes , i.e. Passalora mertensiae spec. 
nov. , Phaeoramularia collomiae spec. nov. , Pseudocercospora 
geraniacearum spec. nov. , Ramularia achilleae-millefolii 
spec. nov., R , arvensi s var, cercosporell aides var, nov. , R. 
epipactidis spec . nov., R. maculicola spec. nov. and Stig
mina call insiae spec. nov, The new combinations Phaeoramula 
ria coalescens (J. J. Davis) comb. nov . and Pseudocercospora 
omphacodes (Ell. & Holw.) comb. nov. are introduced. 23 
additional species on 26 host species are recorded from 
uta h. 

( 1 ) Passal ora mertensiae U. Braun & c. T. Rogerson spec. 
nov . 

Leaf spots amphigenous, irregularly shaped, l arge , ca. 
5-25 mm d i am. , pale to dark brown. greyish brown. margin 
indefinite, sometimes large leaf segments brown , necrotic, 
my c elium internal , brownish , forming small to large hyphal 
aggreg at i ons in the epidermal cells , composed of swollen hy
phae , up t o 8 IJm wide , bro wn. Conidiophores s o litary or in 
small , loose groups , erumpent through the cuticle , arisi ng 
from hyphal aggregation s , short and stout , 6-25 x ( 5- ) 6-8 
( -10 ) ~J.m , subcylindri c to coni cal , simple , aseptate , smooth , 
s ubhyaline , yellowish , o l ivaceous to pale brown , conidia l 
s cars conspicuous , hardly thickened , but somewhat darkened. 
Con i dia solitary , subcyl i ndric , obclavate, ca. 50-75 x 3.5-7 
pm, 1-3-septate , subhyaline t o pale greenish , oli vaceous , 
apex obtuse , base trun cate , hila hardly thi c kened , but some
what darkened. Fig 1 
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Maculae amphigenae , irregulares , magnae , ca . 5-25 mm 
diam . , brunneae. Mycelium immersum . Stroma null urn vel par
vum, ex hyphis brunneis , inflatis ( -8 1-1m) compositum. Coni
d i ophora s o litaria vel subfasciculata , erumpentia , 6-25 x 
(5- ) 6-8 ( -10 ) ~m . subcylindrica , conica , simplicia , laevia , 
c ontinua , subhyalina , f lava , olivacea vel pallide brunnea. 
Cicatrices conidiales conspicuae, leniter i ncrassatae , obs
curae . Con idia solitaria , subcylindrica , obclavata , ca. 50-
75 x 3.5-7 pm , 1-3 septata , subhyalina , v iridula , pall i de 
olivacea , apice obtusa , basi truncata , leniter incrassata. 

Holotypus: on lfertensia ciliata ( E. James ex Torr.) G. 
Don. ( Boraginaceae) , USA. , Wasatch Co. , Wasatch Nat. Forest , 
Utah, 8-8-1983 , Rogerson 83-137 ( NY ) . Isotypus: HAL. 

The conidia are only 1-3-septate and the conidia l scars 
are hardly thickened (Passalora type, cf. Deighton 1990, 
Braun 1992 ) . Therefore , this species must be referred to 
Passalora ( incl. Cercosporidi.um). 

(2) Phaeoramulari.a coalescens (J. J. Davis ) u. Braun & c. T. 
Rogerson comb. nov. 

Bas.: Cercospora coalescens J. J. Davis , Trans. Wis. Acad. 
Sci . 1 5 , p.779 ( 1907), type - on Ribes bracteosum Doug!. , 
USA , Portland , Ore. , 12-7-1905, J . J. Davis (WIS). 

Syn.: Ramu lari.a coalescens (J. J . Davis) Piroz. , Fungi Ca
nad. 23 (1974) . 

On Ri.bes i.nerme (R. di.vari.cat um var. inerme), USA , Morgan 
Co . , west of Milton, Utah , 29-8-1986 , Rogerson 86-128 (NY, 
HAL). 

C. coalescens is a common parasite on various Ribes 
species. On account of the coloured stromata and conidiopho
res (yellowish, greenish to o l ivaceous) , this species must 
be placed in Phaeoramularia. The collection on Ribes i.nerme 
is characterized as follows: conidiophores in dense, rich 
fascic l es , through stomata, 10-70 x 2 - 5 J.lffi, yellowish , gree
nish to olivaceous, conidia catenate , ellipsoid, subcylin
dric , 15- 40 x ( 2 - ) 2.5-5 ( -6 ) J.Jm , 0-1-septate , smooth to 
f aintly verruculose , subhyaline to pale greenish, occasio
nally with 1-2 long germ tubes. 

( 3) Phaeoramulari.a collomi.ae U. Braun & C. T. Rogerson spec . 

Leaf spots amphigenous , ye 1 1 ow ish , ochraceoua to brown, 
irregular , diffuse, ca. 2-15 x 1-5 mm , caespituli hypophyl
lous , brownish, punctiform to confluent , mycelium internal , 
subhyaline to ol ivaceous, septate, branched , forming well 
deve 1 oped substomatal stromata, ca. 20-80 J.lffi diam., ye 11 o
w ish brown , large stromata often rupturing the stomata , 
somewhat erumpent. Conidiophores in dense , rich fascicles, 
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Fig. 1-2: Myce 1 i urn, stromata, conidiophores, conidia of (1) 
Passalora mertensiae spec. nov. , (2) Pseudocerc'ospora gera
niacearum spec . nov. Scale 20 ~m. U. Braun del. 
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arising from stromata , through stomata , ca. 10-40 x 3-6 ~m. 
straight , subcy lindri c to somewhat geniculate-sinuous, con
tinuous or with a sing l e septum, smooth , pale o livaceous to 
yellowish brown , conidial scars conspicuous , slightly 
thickened. Conidia catenate , ellipsoid , ovoid, cylindric, 
occasionally subclavate , 15-50 x (4-) 5-7 ( -8 ) IJffi , 0-3-sep
tate , subhyaline, pale olivaceous to faintly yellowi sh 
brown, smooth. Fig. 7 

Maculae amphigenae , f lavidae , ochraceae ve 1 brunneae, 
irregulares, diffusae , ca. 2-15 x 1-5 J.1ffi. Caespituli hypo
phylli , punctiformes vel confluentes. Mycelium immersum: 
hyphae subhya 1 i nae , o 1 i vaceae , septa tae , ramosae. Stromata 
substomatalia, ca. 20-80 IJffi diam . , flavido-brunnea , interdum 
leniter erumpentia. Conidiophora dense fasciculata , per 
stoma emergentia, ca. 10-40 x 3-6 ~-tm , recta, subcylindrica 
vel leniter geniculata-sinuosa , 0-1 septata , laevia , pallide 
olivacea vel flavido-brunnea. Cicatrices conidiales conspi
cuae, leni ter incrassatae. Conidia catenata, ell ipso idea, 
ovoidea, cylindrica, interdum subclavata, 15-50 x (4-) 5-7 
(-B) ~-tm . 0-3 septata, subhyalina , pallide o livacea, palli
dissime flavido-brunnea , laevia. 

Holotypus: on Collomia linearis Nutt . (Polemoniaceae), 
US A, field near Wolf Creek, Eden, Weber Co., Utah, 3-6-1971, 
Rogerson (NY). 

This new species on Collomia is characterized by catena
te conidia and coloured stromata and conidiophores. Hence, 
it must be placed in Phaeoramularia . 

( 4) Pseudocercospora geraniacearum U. Braun & C. T. Rogerson 
spec. nov. 

Leaf spot s amphigenous, angular-irregular , ca. 2-20 mm 
diam., sometimes vein-limited , ochraceous to brown, margin 
indefinite or darker brown to purplish, narrow, caespituli 
amphigenous, brown, punctiform to dense. Primary myce 1 ium 
internal, forming substomatal stromata , ca. 10-25 ~-tm diam . , 
brown , often somewhat erumpent. Coni diophores in small to 
moderately rich fascicles, arising through stomata, from 
substomatal stromata , 10-100 x 1 . 5-3.5 j..im , simple , occasio
nally branched, subcylindric to slightly geniculate-sinuous , 

. septate, smooth , subhyaline to o l ivaceous brown , conidial 
scars inconspicuous , unthickened, conidiophores erect to 
horizontally spread, creeping conidiophores gradually deve
loping into superficia l, secondary mycelium, 1.5-3.5 pm 
wide . subhyal ine to ol ivaceous. branched, smooth , occasio
nally with short lateral branches ( secondary conidiophores). 
Conidia solitary, subcylindric, ca. 30-60 x 3-4.5 pm , 1-4-
septate, subhyaline to pale olivaceous , smooth, apex obtuse, 
base truncate , unthickened . Fig. 2 

Maculae amphigenae, irregulariter angulatae , c a. 2-20 mm 
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diam. , interdum per venas limitatae , ochraceae , brunneae, 
sine margine distincto vel margine angusti atrobrunneo vel 
purpureo cinctae . Caespitul i amphigeni , brunnei. Myce lium 
primarium immersum . Stromata substomatal ia , ca . 10- 25 ~m 
diam . , brunnea , interdum leniter erumpentia. Conidiophora 
primaria fasciculata , per stoma emergentia, 10- 100 x 1. 5-3.5 
11m, simplicia , interdum ramosa , subcylindrica , leniter geni
cu lata-sinuosa, laevia , subhyalina vel olivaceo-brunnea . 
cicatrices conidiales inconspicuae . Mycelium secundarium 
superficiale: hyphae 1.5-3.5 11m latae , subhyalinae vel oli
vaceae , ramosae, laeves, conidiophora secundaria b r evia , 
lateraliter gerentes. Conidia solitaria , subcylindrica, ca. 
30-60 x 3-4 .5 jJm , 1-4 septata , subhyalina vel pallide o liva
cea, laevia , apice obtusa , basi truncata, non incrassata . 

Holotypus: on Geranium richardsonii Fisch. & Trautv . 
(Geraniaceae) , USA , Weber Co., North Fork County Park , Utah, 
2- 8-1988 , Rogerson 88-12 2 ( NY). Isotypus: HAL. 

Pseudocercospora geran ii cola U. Braun (syn . : Cylindro
sporium geranii Ell. & Ev . , Cercospora geranii Kel lerm . & 
Sw . ) differs from P . geraniacearum by shorter conidiophores 
in denser fascicles , a cicular to narrowly obcl avate conidia , 
c a. 1 .5-2.5 ~Jm wide. Superficial secondary mycelium is not 
formed. 

(5) Pseudocercospora omphacodes (Ell . & Holw . ) U. Braun & C. 
T. Rogerson comb. nov. 

Bas . : Cercospora omphacodes Ell. & Holw. , J . Myc. 1. p . 5 
( 1885) , type- on Phlox divaricata , USA , Decorah, Iowa , 10-
B-1884 , Holway (NY). 

Syn. : Cercospora phlogina Peck, N. Y . State Mus. Bull . 150 , 
p . 24 ( 1911 ). 

On Phlox longifolia, US A, Box Elder Co .• utah , 29-6-1967 I 
Rogerson ( NY). 

C. omphacodes is a common parasite on various Phlox 
speci es (Chupp 1954). The conidiophores possess inconspicu
ou s, unthickened conidial scars . Hence , this species must be 
re ferred to Pseudocercospora. The present collection is 
c h a rac terized as foll o ws : stromata well developed, ca . 25 -8 0 
j.Jm diam., coloured, conidiophores in dense , rich fascicles , 
ca. 20-80 x 2-4 iJm , subhyaline to pale olivaceous , conidia 
solitary, cylindric , subclavate , narrowly obclavate , 15-55 x 
3-3.5 ~Jm , 0-3-septate , almost hyaline to pale olivaceous , 
smooth. 

(6) Ramularia achi lleae -mi llefolii U. Braun & C. T. Rogerson 
spec. nov . 

Leaf spots irregular , entire leaf tips or segments ne-



Fig. 3-6: Mycelium, conidiophores, conidia of (3) Ramularia 
achilleae-millefolii spec. nov., ( 4) R. maculicola spec . 
nov., (S) R. epipactidis spec . nov., {6) Stigmina collinsiae 
spec . nov. Scale 20 pm. u. Braun del. 
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erotic , yellowish, brown, greyish brown , caespitul 1 amphige
nous , punctiform , pale greyish , mycelium internal. c a. 1- 3 

~: :~t:;ate8fyt8l~~·ge9~~;~~l :;;~~;::!o~%8/s1t0r8o,ma~~~~i~~-;~a~! 
diam., substomatal, occasional! y intraepidermal , hyaline . 
conidiophores in small to fairly rich fascicles , through 
stomata , occasionally erumpent through the cuticle , ca. 10-
3o x 2-3.5 fJm , simple. straight, subcylindric to slightly 
flexuous , geniculate-sinuous , hyaline, smooth , &septate , 
rarely with a single septum, conidial scars conspicuous , 
slightly thickened and darkened. Conidia solitary or in 
short chains , ellipsoid-ovoid , subcylindric , B-22 x 2.5-4.5 
1-1m , 0-1-septate , hyaline , smooth to verruculose. Fig. 3 

Haculae irregulares , flavidae, brunneae, griseo-brun
neae . Caespi tul i amphigeni, puncti formes, pall ide grise!. 
Mycelium immersum: hyphae ca. 1-3 ,..m latae , septatae , inter
dum ramosae, hyal inae . Stromata substomatal ia, interdum 
intraepidermalia, ca . 10- 35 J-Im diam., hyalina. Conidiophore 
fasciculate, per stoma emergentia ve l erumpentia , ca. 10-30 
x 2- 3 .5 ,..m . simplicia , erecta , subcylindrica v el leniter 
flexuosa , geniculata-sinuosa, hyalina , laevia , saepe conti
nua. Cicatrices conidiales conspicuae , incrassatae . Conidia 
solitaria vel catenata, ellipsoidea , ovoidea , subcylindrica , 
8-22 x 2.5-4.5 ,..m. 0-1 septata , hyalina, laevia vel verrucu
losa. 

Hol o typus: on A chi 11 ea mi 11efol i um L. (Asteraceae) , USA , 
Webe r Co. , Heater Hollow near junction with South Fork of 
Ogden River, 19-7-1981 , Rogerson 81-211 (NY). Isotypus : HAL . 

This species is also known from Europe (Sweden, Gunner
be c k , 1967 , sub Ramularia spec. and Hungary , HAtrahAza , 
1938 , Moesz, sub Ramularia a chill eae Moesz, nom . nud. , BP). 

(7 ) Ramularia arvensis Sacc. var . cercosporelloides U. Braun 
& C. T. Rogerson var. nov. 

Conidia catenate , subcylindric, acicular . 10-100 x 1.5-3 
,..m , most l y 30-70 x 2 ,..m , 0-3 ( -4 ) -septate. Fig. 8 

Conidia catenata , subcyl indrica , acicularia , 10-100 x 
1.3-3 ,..m , saepe 30-70 x 2 ,..m , 0-3 ( -4 ) s eptata . 

Holotypus : on Potentilla g1andulosa Lindt . (Rosaceae) , 
USA , Cache Nat . Forest , Logan Canyon , Bear River Mts. , Cache 
Co . , Utah , 15-8-1983 , Rogerson (NY) . 

The present collection belongs to R. arvensis s.lat. 
(conidiophores hyaline , in dense, rich fascicles , conidia at 
l east partly catenate ), but differs from " norma l" specimens 
by very long, narrow conidia (var. arvensis : conidia ca. 10-
35 ( -SO ) x 2-5 IJm , 0-2 ( -3 ) -septate ) . 
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Fig. 7-8: Stromata, conidiophores, conidia of ( 7) Phaeora.mu
laria collomiae spec. nov., (B) Ramularia arvensis var. 
cercosporelloides var. nov . Scale 20 IJm. U. Braun del. 
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(S) RamuJaria macullcola U . Braun & C. T. Rogerson spec. 

nov. 

Leaf spots amphigenous , subcircular to angular-irregu
lar, 2-15 mm diam . , brown, margin indefinite ( le_af spots 
caused by Ramularia taraxaci) , primary myce 11 urn 1nternal, 
secondary mycelium external , superficial , arising through 
stomata , hyphae about 1 JJm wide, hya 1 ine , septate , sparse 1 y 
branched , smooth. Conidiophores so 11 tary , arising from su
perficial hyphae , as lateral branch lets , 5-15 x 1. 5-3 11m , 
simple , aseptate. hyaline , smooth , conidial scars very minu-

~~~d b~~aci~~~p~~~~~~-1 ycoenlild/pas~t:~;::td. 0~~:: i ~~: .11 z_ i ~ ~r~~; 
J.lm. 0-1-septate. hyaline , smooth. Fig. 4 

Maculae amphigenae , suborbiculares, angulares , irregula
res, 2-15 mm diam . , brunneae, sine margine distincto. Myce
lium primarium immersum. Mycelium secundarium superficiale: 
hyphae ca. 1 '"'m latae , hyalinae, septatae , leni ter ramosae, 
laeviae. Conidiophora so 1 i taria , ex hyphis mycelia libus 
secundariis lateraliter oriunda, 5-15 x 1.5-3 ,_.m, simplicia, 
continua , hyalina , laevia . Cicatri ces conidiales minutae, 
conspicuae. Conidia catenata, anguste ellipsoidea, ovoidea, 
fusiformia, 4-15 x 1-2 IJffi , 0-1 septata , hyalina, laevia. 

Holotypus: on Taraxacum officinale Wigg. (Asteraceae). 
mixed infection with R. taraxaci, USA, Kane Co., Duck. Creek 
Campground , Dixie Nat. Forest , Utah, 4-9-1 987 , Rogerson 87-
124 ( NY) . Isotypus: HAL. 

R. maculicola is a very unusual Ramularia species. The 
biology of this species and its relation to Ramularia tara
xaci are unclear (hyperparasite, secondary invader or phyto
parasite?). R. maculicola is easily distinguishable from R. 
taraxaci by superficial hyphae and very small conidia . 

(9) Ramularia epipactidis U. Braun & C. T. Rogerson spec. 
nov. 

Leaf spots amphigenous, brown, subcircular, elliptic to 
oblong , sometimes linear , between veins, 1-10 mm diam. or 3-
30 x 1-6 mm, margin indefinite or brownish to purple-red
dish, caespituli amphigenous, mostly hypophyllous , greyish
white , punctiform to subeffuse, mycelium internal , almost 
colourless, septate. branched , ca. 1-3 11m wide , forming 
sma ll to moderately large hyphal aggregations (stromata) in 
the substomatal cavities and epidermal cells, subhyal ine to 
faintly coloured, occasionally some superficial, secondary 
hyphae formed, hyaline , septate , smooth or almost so . Con i 
diophores fasciculate, fascicles variable , small, loose , 
divergent to fairly rich and dense. arising through stomata, 
from substomatal hypha! knots, or erumpent through the cuti
cle , ca. 5-40 x 2-4 IJm , straight and subcylindric t o flexu
ous, geniculate-sinuous, simple, continuous to sparsel y 
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septate , smooth , hyaline or subhyaline ( faintly greenish), 
conidial scars conspicuous , slightly thickened and darkened. 
Conidia catenate , occasionally in branched chains , narrowly 
ellipsoid-ovoid, fusiform to most 1 y subcy 1 indr ic , e - 35 x 
2.5-4 J.lffi , 0-3-septate, verruculose , hyaline or subhyaline 
( fa i ntly greenish ), hila slightly thickened and darkened. 
Fig. 5 

Maculae amphigenae , brunneae , suborbiculares , ellipti
cae , oblongae , interdum lineares , 1-10 mm diam. vel 3-30 x 
1-6 mm , sine margine disticto ve l margine angusti brunneo 
vel purpureo cinctae. Caespituli amphigeni , saepe hypophyl -
11 , punctiformes , subeffusi. Mycelium immersum: hyphae f ere 
inc olores , septatae , ramosae , ca. 1-3 ~m latae. Stromata 
substomatal ia et intraepidermal ia, subhyalina . Mycelium 
secundarium interdum evolutum: hyphae hyalinae , septatae, 
sublaeviae . Conidiophora fasciculata, per stoma emergentia 
vel erumpentia, ca. 5-40 x 2-4 ~m , erecta, subcylindrica ve l 
flexu osa, geniculata-sinuosa, simplicia, continua vel septa
ta , laevia , hyalina , subhyalina. Cicatrices conidiales con
spicuae , leniter incrassatae, obscurae . Conidia catenata, 
anguste ell ipsoidea-ovoidea, fusifor mia, subcyl indrica, 8-35 
x 2 . 5-4 ~m . 0-3 septata, verrucu l osa , hyalina , subhyalinia . 
Hila leniter incrassata, obscura. 

Holotypus: on Epipactis gigantea Dougl. (Orchidaceae), 
USA , Weber Co. , Ogden , south of Ogden River , Utah , 26-8-
1975 , Rogerson 75 - 251 (NY ) . Isotypus : HAL. 

Paratypi : on Epipacti s gigantea , same 1 ocal i ty , 29-7-
1982, Rogerson 82-111 (NY, HAL). 

This species is somewhat Stenella-like, but on account 
of the colourless conidiophores , we prefer to place it in 
Ramularia. 

( 10) St1gmina collinsiae U. Braun & C. T . Rogerson spec. 

Leaf spots almost absent to diffuse, irregular , gree
nish , yellowish-ochraceous , finally yellowish-brown , ca. 1-8 
mm diam . , margin indefinite , conidiomata hypophyllous , punc 
tiform , minute brownish dots (caused by immersed stromata), 
hoary , myce 1 ium internal , forming we 11 developed stromata, 
ca . 20-100 pm diam. , subcircular in outline , yellowish , 
ochraceous to pale o 1 i vaceous, composed of swollen hyphae, 
ca. 2- 6 J.lffi diam., stromata at first substomatal, but soon 
rupturing the stomata , expanded , somewhat erumpent , often 
confluent. Conidiophores in small to rich fasc i cles , arising 
from stromata , ca. 10-60 x 2.5-5 pm, simple , filiform. stra
ight to f 1 exuous , subhyal ine to o 1 i vaceous , smooth , continu
ous , conidiogenous cells integrated , terminal , monoblastic, 
determinate , percurrent, anne lations inconspicuous. Conidia 
solitary , subcylindric , 15-45 x 2-4 ~o~m , subhyaline to faint -
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lY greenish, aseptate, occasiona lly with 1-3 septum-1 ike 
11085 , smooth to faintly rough , apex rounded , base truncate. 
Fig. 6 

Maculae indistinctae vel d iffusae , irregulares , viridu
}ae , flavido-ochraceae, flavido-brunneae , ca. 1-8 mm diam. 
conidiomata hypophylla , puncti formes, pall ide brunnea. Myce
lium immersum. Stroma bene evolutum , rotundatum, ca. 20-100 
~m diam. , ex hyphis inflatis , ochraceis, pallide olivaceis 
compositum. Conidiophora laxe vel dense fasci cul ata , ca . 10-
60 x 2 . 5-5 pm, simplicia, filiformia, erecta vel flexuosa, 
subhyalina vel olivacea , laevia, continua , cellulae conidia 
genae integratae, terminaliae, monoblasticae, determinatae, 
percurrentes. Conidia solitaria, subcylindrica, 15-45 x 2-4 
jJffi , subhyalina, viridula, 0 ( - 3) septata, laevia vel ver
ruculosa , apice rotundata , basi truncata. 

Holotypus : on Coll insia parviflora Dougl. (Scrophularia
ceae) , USA, Weber Co . , North Fork County Park, Utah, 29-5-
1989, Rogerson 89-100 (NY). Isotypus: HAL. 

This is a very unusual species. The stromata and coni
diophores are only faintly coloured, but on account of the 
monoblastic, percurrent conidiogenous cells, it must be 
placed in Stigmina. It bel ongs to a group of Pseudocercospo 
ra-1 ike Stigmina species. 

(11) Our knowledge on the distribution of phytoparasitic 
hyphomycetes in Utah is rather poor (cf . Farr et al. 1989) . 
Most of the following species or hosts are new to Utah (a ll 
specimens have been collected by C. T. Rogerson and they are 
deposited i n NY , dup l icates in HAL): 

Didymaria wyethiae (Ell. & Ev . ) Solh . , on Wyethia am
plexicaul is, Weber Co., 25-6-1991, Rogerson 91-62. Neoramu
laria aster is (Solh.) U. Braun (= Ovularia asteris Sol h.), 
on Aster engelmanni i, Weber Co . , 17-8- 1986, Rogerson 86- 125 . 
Phaeoramularia geranii (Cooke & Shaw) U. Braun (= Cercospo
rella geranii Cooke & Shaw, Cercospora i thacensis Chupp, 
Pseudocercospora geranii (Cooke & Shaw) U. Braun ), on Gera 
nium richardsonii, Weber Co., 17-8-1987, Daggett Co . , 9-8-
1987 , Rogerson (only NY), on G. viscosissimum, Box Elder 
Co., 29-6- 1991, Rogerson 9 1-64. Phaeoramularia puncti f ormis 
{Schlecht.) U. Braun(= Ramularia montana Speg.), on Epilo
bium angustifolium, Cache Co. , 15-8-1983 , Rogerson 83-138 . 
Ramularia actaeina U. Braun (= R. actaeae auct . p.p.), on 
Actaea rubra , Weber Co. , 16-8-1989 , Rogerson 89-105. R. 
arvensis Sacc . , on Potentilla gracilis , Sevier Co. , 19-8-
1990, Rogerson 90-93. R . asteris (Plowr. & Phill.) Bub., o n 
Aster eatoni, Weber Co . , 17-8-1987, Rogerson 87-125, new 
host! R. biflora P. Magn. ex Lindau (= R . ionophila J. J. 
Davis ) , on Viola nuttall ii, Weber Co., 21-6-1991 , Rogerson 
91-60 and Viola purpurtta, Weber Co . , 1-6-1989, Rogerson 89-
101. R. carneola (Sacc.) Nannf., on Scrophularia lancttolata, 
Weber Co . , 21-6-1991, Rogerson 91-59, new to North America! 



274 

R . delphinii Jaap , on Delphinium occiden tale, Cache Co., 1 1 -
6 - 1989 , Rogerson 89-102. R. delphiniicola u. Braun (= ovu la
ria delphinii Sol h.), on Delphinium nutta lli anum, Weber Co. , 
21-6-1991 , Rogerson 91-57. R. Eilaris Fres. (• R. senecionis 
( Berk. & Br . ) Sacc . ), on Senecio integerrimus , Weber Co., 
13-6-1991 , Rogerson 91-56 and Senecio serra , Weber Co . , 16-
8 - 1989 , Rogerson 89- 106 . R. giliae Sprague , on lficrosteris 
graci J is var . humi 1 ior, Weber Co . , 15-4-1986 , Rogerson 86-
123. R. greviJJeana (Tul.) Joerst. ( = R. tu l asnei Sacc. ). on 
Fragaria virgin iana , Weber Co. , 21-6-1991 , Rogerson 91-58. 
R . Jophanthi Ell . & Ev. , on Agastache urticifolia , Weber 
Co. , 13 - 8 - 1991 , Rogerson 91 - 65. R. lupinicola (Pollack) U. 
Braun (= Ovularia Jupinicola Pollack) , on Lupi nus argenteus, 
Weber Co. , 20-8-1986 , Rogerson 86-127. R. rudbeckiae Peck, 
on Rudbeckia occidental is , Weber Co., 16-8-1989 , Rogerson 
89-1 03. R . sambucina Sacc. (= R. glauca Ell. & Ev.). on 
Sambucus caerulea , Weber Co. , 17-8- 1987, Rogerson 87-123 . R. 
sidalcsae Ell. & Ev. , on Iliamna rivularis , Weber Co . , 6-8-
1983 , Rogerson 83-104 and Sidalcea oregana, Weber Co. , 25 -6-
1991, Rogerson 91-63. R. smilacinae J. J. Davis, on Smila ci
na racsmosa , Weber Co. , 14- 8-1986 , Rogerson 86-124. R. urti 
cae Ces. , on Urtica di oi ca , Weber Co. , 16-8-).. 989 , Rogerson 
89-107. R. va l erianae ( Speg . ) Sacc ., o n Va l eriana occiden
tal is, Weber Co . • 21-6-1991, Rogerson 91-61, new host! R . 
variabilis Fuck ., on Verbasc um thapsus, Weber Co., 1 0 -8-
1986, Rogerson 86-126. 
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ABSTRACT 

Two new species of coprophilous Pezizales are described from the Sultanate of Oman: 

T1ruothew harasisus, characterized by ornamented and apicuJatc ascoS(X)res, and 

Coprotw dhofarensis , with very elongated ectal excipular cells. 

Keywords: Coprophilous fungi, Peziz.ales, Coprotus dhofarensis , Thecotheus 
hacasisu.s , Sultanate of Oman. 

INTRODUCTION 

Almost no information is available for the coprophilous Pezizales from the Sultanate of 

Oman, although a few reports of coprophilous fungi are available for the surrounding 

region (Abdullah eta/. , 1976; Abdullah, 1982). Thus, it was not surprising to encounter 

in our studies an apparently undescribed species of both Coprotw Korf & Kimbr. and 

Tlu!cothtiLf Boud. Coprot!Lf was revised by Kimbrough et at. (1972) for North 

America although a number of additional species have been subsequently or 

simultaneously published (Moravec, 1971 ; Bell & Kimbrough, 1973; Jeng & Krug, 

1977; Thind et at. , 1978; Gibson & Kimbrough, 1980). Since lhe publication of 

Kimbrough (1969) additional coprophilous species of TMcotMw have been proposed 

by Kaushal (1980) and Krug & Kban (1987). A revised key to lhe species was provided 

by the latter authors . Since our collections appear to differ from all known species they 

are herein described and illustrated. 
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TAXONOMY 

Coprotu.s dhofarensis Gene!, EIShafie et Guarro sp. nov. 
Erym: Jatinized from Dhofar province in south Oman. 

Figs. 1-3 

Apothecia dispena, sessilia , superjicialia, cum rhiwideo in baside, 2()1).350 x 290-

500(650) pm, primo subglobosa et trans/ucida vel lweo/a, in ITUilUritare cupuliformes 

vel turlJifUJia et aurantiaca vel aurantiobrunnea. Excipulum e straris duobus compositum: 

excipulum ectalis cum te.xtura globulosa, cellulae 15-26 p.m crassae, hyalinae vel 

lweo/ae, parietibus tenuibus, cum longis appendicibus marginalibus 60-95 x 4-6.5(7.5) 

p.m magnis exhibens, hyalinae. non septatae, laeviae, nonnumqumn ramosae. cylindraei 

in apice rorundtui, muJfJ/U se claviformes. jrequen1er apex injltuus usque ad 14 p.m 

diam. crassae. gurtulas parvas IUieolas continente, curvi etfrequenter operant panem 

superiorem hymenii; excipulum medullaris texturae globulosae vel tlligularis, cellulis 

hyalinis, parietibus tenuibus, 10-15 pm diam. crassis. Asci octospari, 70-98 x 10-13 

p.m. operculati, cylindracei vel leviter c/avari, in apice rotundari, in 11UJIUritate sunt 

levitertruncaJi et tunc CO{lnant se in baside, non iodo coerulescemes , cum "Congo red" 

aequabilitertincti. Paraphysesfilifonnes. 60-8()x 2-3 pm, hyalinae, septarae, simplices, 

rarus ramosae. Ascosporae uniseriales, nonnumquam biseriales, 10-13.5 x 6-7 pm 

magnae, unicellulares. ellipsoideae, hyalinae, g/abrae, bul/u/am unam exhibenles. 

Conidia incognita. 

Apothecia scattered, sessile, superficial, attached to the substrate by rooting hyphae, 

201).350 x 290-500(650) ~m, at first subglobose and translucid or light yellow, at 

maturity becoming cup-shaped to turbinate and pale orange to brownish-orange under 

natural light. Excipulum cyanophilous, two-layered: ectal e.xcipulum of 'te.xtura 

globulosa ·, cells 15-26~tm diam., pale yellow, staining uniformly reddish in Congo red , 

elongating outwardly, and forming a compact fringe of long, smooth , thin-walled 

appendages, 60-95 x 4-6.5(7.5) ~m , exceeding the height of the hymenium by 50-70 

p.m, sometimes 1-septate near the base, usually unbranched, at first cylindrical with a 

rounded apex , later clavate, often with swollen apex reaching 14~tm diam. , filled with 

Fig. I. Coprotus dhofar<ruis (FMR 3921). a,b, apothec ia (a, bar= 100 ~m; b, 
bar= 10 ~m); c, asci and paraphyses {bar= 10 ~m) ; d, ascospores (bar= 10 
pm). 
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Fig. 2. Ccproru.s dhofarensis (FMR 3921). a, apothecium (bar= 100 ~m); b, 
excipular appendages (bar= 10 ~m) ; c, asci and ascospores (bar= 10 ~m) . 
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Fig. 3. Coprorus dhofarensis (FMR 3921). apotllecium section (bar = 25 I'm). 
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pale yellowish guttules, at maturity usually incurved and covering the upper part of the 

hymenium; external cells occasionally becoming bulbous or differentiated as sbon and 

straight byphal elements, unbranched, 1-3 celled, with rounded ends and bulbous at the 

base, 3-5 pm diam.; medullary excipulum of 'rextura g/obu/osa ·to 'angularis' , cells 1(}. 

17 pm diam ., hyaline to pale yellow. Hymenium light yellow, concave, about 140-475 

pm thick. Asci 8-spored, 7(}.98 x 1(}.13 pm, operculate, cylindrical to subclavate, 

rounded above, becoming subtruncate at maturity, gradually tapering below into a sbon 

stipe, non-amyloid, staining uniformly in Congo red. Paraphyses abundant, straight, 

filiform , 6(}.80 x 2-3 pm, exceeding the length of the asci by 1(}.15 pm, septate, rarely 

branched, hyaline, reddish in Congo red. Ascospores uni- or sometimes biseriate, 1(}. 

13 .5 x 6-7 pm, 1-celled, ellipsoidal, hyaline, smooth-walled, with each cell containing 

a single de Bary bubble. Anamorph unknown. 

Bolotype: PXR 3921, on goat dunq, Bashir, Dbofar province, o.an, 20 Hov . 1990; -leq. A. E. ElSbafie. 
Isotypes bave been deposited at IMI and at SUltan Qaboos Oniversity (SQO 51(14)). 

The main characteristic of this species is the presence of a fringe of elongate appendages 

overarching the apothecia. Coprotus marginaJJU Kimbrough era/. (Kimbrough er al. , 

1972) also bas sintilar appendages but the apothecia are larger, reaching 1.6 mm in 

diam., discoid to lenticular and white to yellowish, whiJe the ascospores are smaller 

(8.5-10 x 4-5 pm) . The colour of the apothecia and the size of the ascospores are almost 

identical to those of C. aurora (Cr.) Thind & Waraitch (Kimbrough er al., 1972), but 

this species lacks the typical elongate appendages. 

~cotheus luJrasisus Gent, ElShafie et Guarro sp. nov . Figs. 4,5 
Erym: latinized from Harsusi , a member of Bedu tribe in Oman where the Arabian oryx 
was reintroduced. 

Aporhecia dispersa, sessi/ia er superjicialia, 390-550 x 3()().6()() pm, primo subglobosa 

et alba, in maJUritaJe cupuliformes et lweo/a. Excipulum eaalis e te:crura angulare, 

cellulae 15-20 pm crassae, ad marginem cellularum bulborum composirum; excipu/um 

Fig. 4. Thecotheus luJrasisus (FMR 4159). a , apothecium (bar= 100 pm); b, 
paraphyses (har = 10 pm); c, external excipular cells (har= 10 pm); d, asci 
(har= 10 pm); e, ascospores (bar= 10 pm). 
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medullarls cum ttxtura globulosa. cellae usque ad 10 pm cras.sae. Asci ocrospori, 244-

270 x 1~23 p.m. operculiui. cylindracei, in apice rorwuiari, deveniunr rnmcali ad 

marurirmem et rune coartam se in basede. iodo coerulescentes. cum "Congo red" 

aequabiliterrincti. Paraphysesfilifonnes. hyalinae, sepratae. simplicis. ramosaeaur non 

ramosae, nonnumquam cum apice levirer injkui . Ascosporae uniseriales, 23·28 x 12· 

13.5 pm magn.ae, unicellulares. ellipsoideae. hyalin.ae vel subhyalinae, pan'eribus 

inremis crassis. 1.5-2 pm cra.uis. parietibu.s exremis renuibus cum noris globosis er 

prtudiris cum apiculis polaribus; polam apicula g/oboso vel subgloboso , sublryalina, 

4.5-6.5 pm diam. crassa. cum "Cotton blue" fortirer tincra. Conidia ignota. 

Aporhecia scattered , sessile and superficial , 390-550 x 300-600 ~m . at fU'St subglobose 

and white, becoming cupulate and light yellow. Ectal excipulum of 'rexrura angularis ', 

15-20 #'m diam., becoming bulbous toward the periphery; medullazy excipulum 

predominantly of 'texrura globulosa ·, cells reaching 10 llm diam. Asci S·spored, 244-

270 x 19·23 Jlm, operculate, cylindrical , narrowed toward the base , rounded at the apex 

when young but becoming truncate at maturity , the entire surface blueing in Melzer's 

iodine reagent, staining uniformly in Congo red , operculum with a distinct line of 

dehiscence. Paraphyses filiform , hyaline, septate, branched or unbranched and 

sometimes slightly enlarged at the apex. Ascospores uniseriate, 23·28 x 12-13.5Jlm, !

celled , ellipsoidal, hyaline to subhyaline, with a thick inner wall about 1.5·2 llm wide 

and a thin outer wall with numerous globose markings of variable size , mostly 1-2 #lm 

diam., staining intensely in cotton blue, young ascospore lacks spore-wall markings but 

rather develop thick mucilagenous sheath ; polar apiculi spherical to hemispherical, 

subhyaline, 4.5-6.5 llm diam., staining deeply in Cotton blue. Anamorph unknown. 

Katerial enaiDed: 00 4159 (bolotype), on ory• dung, Yalooni, Jidat Al Barasis Al Dakblia province, 

SUltanate of Olan, 10 Jan . 1990, leq. A. E. ElSbafie, isotypes have been deposited at IKI and at Biol. 

Dept. , Sultan Qaboos University [SQO H J; SQO s, on cov dung, salalah, ltlofar province, SUltanate of 
Olan, 9 Feb . 1989, leq . A. E. ElShafie. 

Other similar coprophilous species are T. cinerew (Cr. & Cr. ) Chen. (Kimbrough, 

1969), which also has distinctly operculate asci and apiculate and ornamented ascospores 

Fig. 5. Thuorheus harasisus (FMR 4159}. a ,b, apothecia (a, bar= 100 ~m ; b, 
bar= 50 ~m} ; c , asci (bar= 10 ~m} ; d , ascosporcs (bar= 10 ~m} ; e, 
paraphyses (bar= 10 ~m} . 
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but the apothecia are lilaceous to purple-brown and the ascospores are larger (3()..42 x 

15-18 ~m) . T. himalayen.ris Kaushal (1980) has ornamented but smaller ascospores 

( 12- 15.5 x 6-7 ~m) . 
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MINIMJOOCHIUM INDICUM, A NOMENCLATURAL CORRECTION 

B.P.R.VITTAL and M.DORAI 
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Madnls 600 025, India. 

Vinal and Dorai (1991) proposed a new spec ies of Minimidochium, viz.. 
M. irulicum, occurring on leaf liner of Eucalyp1us tereticornis Sm. Subsequently, it was 
discovered that Varghese and Rao (1980) described a species of Minimidochium under 
the same name, M. indicum from fallen fruits of Santlllkra indica Gaertn. However, 
M. indicum Vinal and Dorai is distinclly different from M. indicum Varghese and Rao. 
Because M. indicum Vinal and Dorai becomes a Ja[tr homonym of M. indicum 
Varghese and Rao, we now provide a new specific epithet for our taxon and propose 
the following nomenc latural change: 

Minimidochium eucalypti Vinal and Dorai , nom. nov. 

=M.indictun Vinal and Dorai, Mycoi.Res. 95: 502,1991. 

ACKNOWLEDGEMENTS 

We are CJC:tremely thankful to Dr.Rosely A.P.Grandi and Dr.Keith A.Seifen for 
bringing to our notice the paper by Varghese and Rao. Our thanks are also due to 
Dr.K.A.Seifen for reviewing the manuscript. 

REFERENCES 

Varghese,K.I.M and Rao,V.G. 1980. Two undescribed species of dematiaceous 
hyphomycetes. Norw.J.Bot. 27: 55-57. 

Vittal,B.P.R and Dorai,M. 1991 . Three new deuteromycetes from Eucalyptus leaf litter. 
Mycoi.Res. 95 : 501 -503. 



MY<CO'fAXON 
Volume XLVI, pp. 287-290 January-March 19?3 

MORTIERELLA PARAENSIS N. SP. 

FROM BRAZILIAN SOIL 

Ludwig Pfenning •> and Walter Gams 7l 
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Morrierella paraensis n. sp., belonging to sect. Hygrophila, is 
described. It was found in soil of primary forest in the Eastern 
Amazon. 

During work on tropical soil and rhizosphere fungi samples were taken 
from primary forest as well as from cultivated areas at the Experimental 
Station of the EMBRAPA (Brazilian Agricultural Research Company) near 
Belem, State of Par~. Brazil. A new species of Morrierel/a could be 
isolated repeatedly from forest soil. 

MortiereUaparaensis Pfenning & W. Gams sp. Mv. - Fig . I 

Coloniae celeriter crescentes, lobatae, adore alliaceo. Sporangiophora 
200-400(-650) fLm alta, identidem basitone rarnosa, e 10-15 fLm ad 
2.5-4 fLm sursum angustata et iterum ad 4-7 fLm in sumrno dilatata. 
Sporangia 25-40(-50) fLm diarn ., multispora. Sporae subglobosae vel 
globosae, !eves, (4- )6.5- 8(-12) fLm diarn. Chlarnydosporae numerosae, 



288 

singulae vel catenatae, globosae, 9-17 pm diam. Zygosporae ignotae. 
Typus CBS 547.89, ex solo forestali in Brasilia lectus, in herb. CBS 
praeservatus. 

Colonies fast growing on carboxymethyl cellulose (CMC), potato-carrot 
(PCA), soil extract (SEA), and 2% malt agars (MEA), with a daily radial 
increment of about 5-6 mm at 20°C, broadly lobate, aerial mycelium 
little developed, odour garlic-like, typical of the genus. Sporulating 
heavily after four days on CMC, SEA and PCA, less on MEA . Spor
angiophores arising from the substratum, 200-400( -650) pm tall, with 
repeated basitonous ramification, tapering from 10-15 pm to 2.5-4 pm 
in the upper part and widening again to 4-7 pm at the tip. Sporangia 
25-40 (-50) pm diam, many-spored, on dehiscence leaving a minute 
columella and an inconspicuous colarette. Spores subglobose-globose, 
smooth-walled, (4-)6.5-8(-12) pm diam. Chlamydospores commonly 
produced, solitary or in chains, globose, 9-17 pm diam. No zygospores 
were obtained after mating of the three isolates . 

Temperature optimum for growth 24-35°C, maximum near 
37°C. 

Material examined 

CBS 343.89, 344.89 and 547.89 (type strain), from soil under primary forest 
near Capitao P<><;o- Panl, Brazil, leg. L. Pfenning, June 1988 and March 1989. 

Discussion 

With its basitonous branching pattern and the many-spored sporangia, M. 
paraensis belongs to the section Hygrophila (Garns, 1977). It is close to 
M. hyalina (Harz) W. Garns, but differs from the latter by a wider 
sporangiophore tip, larger sporangia, and smaller and perfectly smooth
walled spores. 

M. beljalrovae Mil'ko and M. kuhlmaniiW. Garns (1976) are similar 
in having apically widening and almost apophysate sporangiophores . M. 
beljalrovae has even wider sporangiophore tips and larger chlamydo
spores, commonly arranged in clusters . M. kuhlmanii has elongate 
ellipsoidal spores and is homothallic. Thus M. paraensis is considered 
sufficiently distinct from both these species (see Table 1). 
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Fig. 1. Mortierel/a paraensis, a. sporangiophores, b. sporangium and 
sporangiophore tips, c. spores, d. chlamydospores . 



290 

Table 1. Comparison of Mortiere//a paraensis, M. beljakovae and M. kuhlmanii. 

Sporangio· Sporangio- Spores Chlamydo-
ph ores phore tip spores 

M. paraensis 200-400 I'm 4-81'm (4-)5-8 9-171'm 
(-12)1'm 

M. bjel}ako· 150-800 I'm 7- I3Jlm 6-9(- 11) X 20-45(-60) 
vae 5-8 I'm I'm 

M. kuhlmanii 250-500 I'm 8- 141'm 8- 12(-17) X 9- 221'm 
4-5(-7) I'm 

We are indebted to Dr Carlos Cerri (CENA- Universidade de Sio Paulo) and Dr 
Leopoldo Teixeira (EMBRAPA - Belem) for providing all infrastructural facilities 
and technical assistance. This work was supported by the Deutscher Akademi
scher Austauschdienst. 
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NEW HYPHOMYCETE SPECIES FROM LITIER IN THE 
CHATHAM ISLANDS, NEW ZEALAND 

E.H.C. McKENZIE 
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Four new species of hyphomycetes are described: Chalara australis~ C. dis· 
tans, Circinotrichum chathamiensis and Cryptophiale insularis . They were 
found on leaf litter of Dracophyllum arboreum a nd Myrsine chathamica, 
two endemic trees in the Chatham Islands, a small group of islands about 
860 km east of the South Island of New Zealand. There is a recent account 
of the fungi of the Chatham Islands (McKenzie 1991). 

Chalara australis McKenzie sp. nov. Fig. 1A 

Coloniae inconspicuae, effusae. Mycelium extermum, ex hyphis brunneis, 
ramosis, laevibus, septatis, 1.5-2.5 ~m crassis. Conidiophora macrone
matosa, mononematosa, singula, eramosa, erecta, recta vel parum cur
vata, laevia, 0-1 septata, pallide, 30-50 " m longa. Cellulae conidiogenae 
monophialidicae, in corridiophoris incorporatae, tenninales, lagenifonnes, 
25-40 "m longae; venter subcylindricus (3-) 7-15 (-18) x (4-) 4.5-6 (-10) "m; 
coBurn cylindricum, 20-30 (-36) x 2.5-3 (-3.5) "m; transitio e ventre ad col
lum gradata; ratio longitudinis mediae colli et ventris = 2.5:1. Conidia en do
gena, catenulate extrusa, hyalina, cylindrica, laevia, 1-septata, (15 .5-) 18-
20 (-22.5) x 2-2.5 I'm, apice rotunda to, basi truncata; ratio conidii long./lat. 
= 8.2:1. 

In foliis dejectis epacridaceae speciei Dracophylli arborei Ckn. 
Holotypus PDD 52058. 

~olonies inconspicuous, effused, brown, with white layer of conidia. Mycel
mm superficial, brown, branched and anastomosing, sometimes fanning 
sheets, smooth, septate, 1.5-2.5 J.Lil1 thick. Conidiophores macronematous, 
mononematous, single, unbranched, erect, straight or slightly curved, smoo
th, 0-1 septate, sometimes reduced to phlalide, borne directly on hyphae, 
pale, 30-50 " m long (including conidiogenous cell). Conidiogenous cells 
mo!lophialidic, integrated, terminal, 1ageniform, 25-40 JJ.ID long; venter sub
cyhndrical, (3-) 7-15 (-18) x (4-) 4.5-6 (-10) ,.m; collarette cylindrical, 20-30 
<:36) x 2.5-3 (-3.5) "m; transition from venter to collarette gradual; ra
tio of mean lengths of cellarette and venter = 2.5:1. Conidia endogenous, 
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extruded in long chains, hyaline, cylindrical, smooth, medianly 1-septate, 
(15.5-) 18-20 (-22.5) x 2-2.5 , m, apex rounded, base truncate; mean conid
ium length/width ratio= 8.2:1. 

On Dracophyllum arboreum Ckn. 
Specimen examined: New Zealand, Chatham Islands, Rekohu, Taiko Camp 
8.III.1983, E. H. C. McKenzie (PDD 52058- holotype). ' 

The specific epithet refers to the southern hemisphere situation of the type 
locality. 

Chalara australis resembles both C. hughesii Nag Raj & Kendrick in Nag 
Raj & Hughes (1974) and C. alabameMis Morgan.Jones & Ingram (1976). 
However, C. australis has larger conidiophores and conidia than C. hugh
esii, and exhibits a gradual, rather than abrupt transition from venter to 
collarette. There is a gradual transition in C. awbameMis, but the conidia 
of this species are smaller than those of C. australis. 

Chalara distans McKenzie sp. nov. Fig. 1B 

Colonise inconspicuae, effusae. Mycelium extermum, ex hyphis brunneis, 
ramosis, laevibus, septatis, 1.5-2.5 pm crassis. Conidiophora macrone
matosa, mononematosa, singula, eramosa, erecta, recta vel parum curvata, 
laevia, 1-3 septata, pallide-brunnea, 60-100 , m longa. Cellulae conidia
genae monophialidlcae, in conidiophoris incorporatae, temrinales, lageni
forrnes, (37-) 60-80 ,m longae; venter subcylindricus (12-) 20-30 (-34) x 6-10 
, m; collum cylindricum, (25-) 35-50 (-55) x (2.75-) 3-4 (-4.5) ,m; transitio 
e ventre ad collum gradata vel interdum abrupta; ratio longitudin.is me
diae colli et ventris = 1.7:1. Conidia endogena, catenulate extrusa, hyalina, 
cylindrica, laevia vel minute verruculosa,1-septata, (17-) 18-22 (-23) x (2.5-
) 3 ( -3.5) , m, a pice rotunda to, basi truncata; ratio conidii longJlat. = 6.3:1. 

In foliis dejectis epacridaceae speciei Dracophylli arborei Ckn. 
Holotypus PDD 49389. 

Colonies inconspicuous, effused, brown, with white layer of conidia. Mycel
ium superficial, brown, branched, smooth, septate, 1.5-2.5 ,m thick. Coni
diophores macronematous, mononematous, single, unbranched, erect, stra
ight or slightly curved, smooth, 1-3 septate, pale brown, 60-100 ,m long (in
cluding conidiogenous cell). Conidiogenous cells monophialidic, integrated, 
terminal, lageniforrn, (37-) 60-80 ,rn long; venter subcylindrical, (12-) 20-30 
(-34) x 6-10 , m; collarette cylindrical, (25-) 35-50 (-55) x (2.75-) 3-4 (-4.5) 
~m; transition from venter to collarette gradual or occasionally abrupt; ra
tio of mean lengths of collarette and venter= 1.7:1. Conidia endogenous, 
extruded in long chains, hyaline, cylindrical, smooth or slightly verruculose, 
medianly 1-septate, (17-) 18-22 (-23) x (2.5-) 3 (-3.5) , m, apex rounded, base 
truncate; mean conidium length/width ratio = 6.3:1. 



293 

On Dracophyllum arboreum Ckn. 
Specimen examined: New Zealand, Chatham Islands, Rekohu, Taiko Camp, 
s.JII.l983, E. H. C. McKenzie (PDD 49389 · holotype). 

The specific epithet refers to the geographical remoteness of the type local· 
ity. 

In its morphology Chalara distans clearly differs from described species of 
Chalaro. 

{ 
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A 
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Figure 1 A, Chalara australis, conidiophores and conidia (PDD 52058 · 
type). B, C. distans, conidiophores and conidia (PDD 49389- type). Speci
mens mounted in hydrous lactophenol. 

Circinotrichum chathamiensis McKenzie sp. nov. Fig. 2A 

Colonise amphigenae, punctiformes vel effusae, nigri vel grisei. Mycelium 
partim intermum et extennum, ex hyphis pallide·brunneis, ramosis etanas
tomosantibus, laevibus, septatis, 2-4 Jlm crassis. Setae steriles, simplices, 
erectae, rectae vel flexuosae, plerumque laeves, septatae, atro-brunneae, 
apice versus pallidiores, usque ad 330 1-1m altae, ad basem 5·7.5 pm latae, 
a~ apicem 1.5·3 p.m latae. Cellulae conidiogenae polyblasticae, percurrentes 
VlSU, discretae, obc}avatae vel Jagenifonnes, subhyalinae, 7·12 pm altae, 3. 
4 pm latae. Conidia acrogenosa, hyalina, adherentia, leniter curvata vel 
falcata, laevia, eseptata, 20-24 (-26) x 1.5-2 (-2.25) ,m. 
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In foliis dejectis myrsinaceae speciei Myrsinae chathamicae F. Muell. 
Holotypus PDD 49391. 

Colonies amphigenous, punctiform to effused, black when sterile, grey when 
sporulating. Mycelium partly immersed and partly superficial, pale brown 
branched and anastomosing, sometimes aggregated into a pseudoparenchy: 
matous layer, smooth, septate, 2-4 ~m thick. Setae sterile, originating from 
dark brown, thick-walled, swollen cells of the superficial mycelium, simple 
erect, straight or flexuous, usually smooth but sometimes minutely verru: 
culose, septate, dark brown, paler towards the apex, up to 330 ~m high 
5-7 .5 ~m wide at the base, gradually tapering to a width of 1.5-3 - at 
the apex. Conidiogenous cells polyblastic, apparently percurrent, discrete 
obclavate to lageniform, subhyaline, 7-12 - high, 3-4 ~m wide. Conidi,; 
aerogenous, hyaline but adhering together at the base of setae to form a 
greyish-whlte mass, slightly curved or falcate, smooth, non-septate, 20-24 
(-26) X 1.5-2 (-2.25) -· 

On Myrsine chathamica F. Muell . 
Specimen examined: New Zealand, Chatham Islands, Rekohu, Taiko Camp, 
8.111.1983, E. H. C. McKenzie (PDD 49391 - holotype). 

The specific epithet refers to the type locality, Chatham Islands. 

Sutton (1980) provided a key to eight species of Circinotrichum, and since 
then C. ponmudiense Varghese & V. G. Rao (1978), C. britanicum Kirk 
(1981), C. flagelliforme Zucconi & Onofri (1986), and C. cochinense V.G. 
Rao & Varghese (1988) have been described. C. chathamiensis can be dis
tinguished from other species of Circinotrichum by the size and shape of 
conidia, and by the straight, sterile setae. 

Cryptophiale insularis McKenzie sp. nov. Fig. 2B 

Colonise conspicuae, effusae. Mycelium partim intermum et extermum, 
ex hyphis pallide-brunneis, ramosis et anastomosantibus, laevibus, sep
tatis, 1.5-2.5 JJID crassis. Conidiophora setifomtia e ce11ulis atro-fuscis, 
laevibus, basi inflata, macronematos~ mononematosa, singula, eramosa, 
erecta, recta vel flexuosa, laevia, septata, atro rubro·brunnea, apicem ver
sus pallidiora, acute, usque ad 410 ~m longa, 6.5-10 ~m crassa. Zona 
conidiogenosa inframediana, scutelliformis, 55-100 ~m longa, 15-21 -
crassa, uno ordine phialidum; phlalis scutello cellarum sterilium pallide 
fusco celata; cellulae steriles ca. 4-5 ~m longarum, 2-3.5 - latarum. Cel
lulae conidiogenae monophialidicae, discretae, cylindricae vellageniformes, 
pallide-brunneae, 8-13 - longae, 2.5-3.5 ~m latae. Conidia acrogenosa, 
hyalina, adherentia, falcate, laevia, 1 septate, (12-) 13-16 (-16.5) x 1-1.5 
plll, apice scuta, basi obtusa. 
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Figure 2 A, Circinotrichum chathamumsis, conidiophores and conidia (PDD 
49391 - type). B, Cryptophiale insulare, conidlophores and conidia (PDD 
49399 - type). Specimens mounted in hydrous lactophenoL 
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In foliis dejectis epacridaceae speciei Dracophylli arborei Ckn. 
Holotypus PDD 49399. 

Colonies conspicuous, effused. Mycelium partly immersed and partly super. 
ficial, pale brown, branched and anastomosing, smooth, septate, 1.5-2.5 urn 
thick. Conidiophores setifonn , arising from dark brown, smooth, swollen 
cells of the superficial mycelium, macronematous, mononematous, single 
unbranched, erect, straight or flexuous, smooth, septate, dark reddish: 
brown, paler towards the acute apex, up to 410 ~m long, 6.5-10 ~m thick. 
Conidiogenous zone less than half way up the conidiophore, base to coni. 
diogenous zone 70-105 t'm, apex to conidiogenous zone 100-245 Jlm, zone 
55-100 ~m long, 15-21 ~m wide, consisting of a single row of phialides· 
phial ides obscured by a shield of sterile, pale brown, shield cells; each shield 
cell ca. 4-5 ~m long, 2-3.5 ,.m wide. Conidiogenous cells monophialidic, dis
crete, cylindrical to lageniform, pale brown, 8-13 ~m long, 2.5-3.5 ~m wide. 
Conidia aerogenous, produced in slime and adhering to the fertile part of 
the conidiophore in a lateral droplet, hyaline, falcate, smooth, medianly 1· 
septate, (12·) 13-16 (-16.5) x 1-1.5 ~m, acute at the apex, obtuse at the base. 

On Dracophyllum arboreum Ckn. 
Specimen examined: New Zealand, Chatham Islands, Rekohu, Taiko Camp, 
8.!II.l983, E. H. C. McKenzie (PDD 49399. holotype). 

The specific epithet refers to the island nature of the type locality. 

In a recent account Sutton et al. (1989) provided a key to nine species of 
Cryptophiale, a tenth species, C. secunda Kuthubutheen & Sutton, having 
been previously transferred to Cryptophialoidea Kuthubutheen & Nawawi 
(1987). C. insulare can be distinguished from other species by the structure 
of the conidiophore apex, size of conidia, and position of the conidiogenous 
zone on the conidiophore. In conidial size it approaches C. minor Farr, but 
the conidia of C. insulare are less variable in shape and slightly larger. The 
conidiophores are also longer, and the conidiogenous zone is in the lower 
half of the conidiophore, whereas in C. minor it is in the upper half. 
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Note 

From 1 July 1992, Department of Scientific and Industrial Research (DSIR) 
was replaced by a series of Government 'Crown Research Institutes'. My. 
cological research and Herbarium PDD became part of Landcare Research, 
but remain at the same physical location. The new mailing address is 
Manaaki Whenua Landcare Research NZ Ltd, Private Bag 92170, Auck
land, New Zealand. 
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SUMMARY 

The monotypic ge nus Crauoascus is described based on CrassOQscus fusisporus sp. nov. 
This unitunicate ascomycete is distiOgu isbcd by the five-celled ascosporcs in thick-walled 
asci, with a conspicuous pulvillus ud strongly amyloid apical ring, form ed in a short beaked 
a.scomata without stromatic or clypeate st ructures. 

INTRODUCTION 

During a su rvey of lignicolous Pyrenomycct~s from the Natural Park o f MonfragQe 
(ace res, Spain), a nonstrom atic xylarean fungus with five-celled ascospores and germ pores 
in both ends was found unde r bark of dead branches o f Erica arborea L. , and studied in 
pure culture. 

The presence of a papillate ascoma, a conspicuous pulvillus in the asci, multiseptate 
ucosporcs with pallid end cells and terminal germ pores, j ustiry its in elusion in the famil y 
Clypeosp haeriaceac Win ter. 

Eriksson & Hawksworth (1990) considered Amphisphacriaceae Winter as a large fam ily 
inclu ding 31 genera. However, Barr (1990) resurrected the family Clypcospbae riaceae for 
so me previous members of Ampbi sphaeriaceae, and only se ven gene ra, based on ascomata 
con figuration , ascospore morphology and unk nown anamorphic states, were included. Barr's 
concept have been recently accepted by Eriksson & Hawkswortb (1991) and is used in the 
presen t paper. 

Hyaline or brown 1-2 se ptate ascospores are common in the family but no one genus has 
been d~scr ibed wit h four -septate ascospores and ge rm pores in both ends. Several se ptate, 
but hyaline ascospores have been desc ribed in the genus Saccardodla Speg. 
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Ge rm pores are frequent in the family, mainly in members with brown ascospores, but 
on ly in the genus Ps~udovalsaria Spooner germ pores arc terminal. By contrast, are rare in 

Ampbispbacriaceae, and were only reported inAmphisphatrella (Sacc.) Kirscbst., scattered 

or in the equatorial band (Barr, 1990}, and inconspicuous and terminal in Pesralosphaeria 

Barr (Barr, 1975). 
Lepttutypa Petrak, a member of Amphispbacriaccac, shows simila r ascospores to the new 

genus proposed, however these arc three se ptate , without germ pores and surrounded by a 
narrow hyaline or brownish coat ing and may be angula r or orname nted (Shoemaker & 

MUller, 1965; Samuels ct al. , 1987). Fur1bermorc, the new gcnusAscoraiwania proposed by 
Sivanesan & Chang {1992) and included in the fami ly Ampbispbaeriaceae, shows a well
developed pulvillus and simi lar ascospore morphology. Finally, some shape resemblances can 
be obse rved in the ascospores of Rhynchosphaeria irpex {Berk. et Br .) Bert. , an incertae sedis 

unitunicate ascomycete {Erikssoo & Haw kswortb, 1991) describe d and illust rated by Berlcse 
{1894), but the long-beaked pcritbecia coostitute the most remarkable differeoce with the 

new taxoo proposed. 

MATERIALS AND METHODS 

The fungus was collected from dead branches of Erica arborea L. in the MonfragQe 
Natural Park {C,ceres, Spain) during the summer of 1989. 

Pure cultures were attempted from single and mass ascospores inoculated on several 
med ia : PDA {Bacto-potato-dextrose agar DiCco) with 50 ppm ch loramphenicol, MEA {2% 

mall extract, 2% glucose, 0,1% peptone, and 2% agar), and DPYA (0,5% glucose, 0,1% 
peptone, 0,1% am moni um nitrate, 0,1% potassium hydrogen phosphate, 0,05% magnesium 

sulfate, 0,001% ferric chloride, 0,2% yeast extract, 0,5 oxgall , O,l%sodium propionate, 2o/o 

agar) (Papaviz.as and Davey 1959) with 50 ppm of oxytetracycline HCI. All media were 
incubated at 24°C, under natural dark-l ight alte rnances and UV irradiation to stimulate 
conidial sporulati on. Howeve r, no coc lom ycetous anamorpb , characteristic of 
Amphisphaeriaceae, were obtained and only an Alternaria anamorph, mostly corresponding 
with members of Pleosporaceae, were observed on some isolation di shes on MEA after 1 
week in culture. 

Dry material of C. fu sisporus is deposited in the he rbarium of AlcalA de Henares 
University (HAH) and the herbarium o r the Botanical Garden of Madrid, Spain {MA

Fungi). The isolate of Alternaria is deposited in the culture collections or the Cent ro de 
In vestigaciones Biol6gicas, Consejo Superior de In vest igaciones Cientr£i ca.s, Madrid, Spain 
QJFM). 

DESCRIPTION 

Crassoascus Checa, Barrasa & Martinez ge n. nov. 

Ascomata globosa, pap illata, ostiolata, erum pentia. Asci cyl indrici, unituni cat i, crasso 
pari ete, annulus apicalis amyloidcus, pulvillus non qu itinoide. Ascosporae biseriatae, 
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Figs. 1-6. Crassoascus fusisporus gen. ct sp. nov. Fig. 1. Ascomata on wood. Fig. 2. 
Widc-ostiolate aseoma. Fig. 3. Ascus with bise ri ate ascospores. Fig. 4. Asc i with apical 
ap paratus, large pulvillus and thick walled. Fig. 5. Rows of compressed ce lls of pcridium . 
Fig. 6. Spores. 

fusiformes, fuscac, leves, tct rascptatac, cellu lae tcrm inales cum poro ge rminationis. 

SPECIES TYPICA: Crassoascus fusisporus Cbcca, Barrasa & MarlJnez sp. nov . 

Stromatic tissues lacking. Ascomata subcorti colous, c rumpcnt, sphae roid or 

globose,scparate or gregarious; apex papillate to short beaked, broadly ostiolatc; papilla 

bearing small , dark and protruding cells; ectal pe rid ium constituted by rows of compressed 

brown cells and inner peridium by pseudoparencbymatic hyaline cells. Asei cy lindrical, 

th ick walled , 8-spored; apical ring enlarged, amy loid , wi th a large pulvi llus. Parap hyses 

na rrow. Ascospores biseriate, clear brown, rusoid , asymmetric, 5-celled, guuulate whe n 

you ng, smooth-walled , apiculate ends with a consp icuous germ pore . 
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TYPE SPECIES: Crassooscus fu sisporus Cbeca, Barrasa & Martfnez. sp. no v. 

ETYMOLOGY: Latin, crassus• thick, ascus• ascus, referring to the thick walled asci. 

Crassoascus fusisporus Checa, Barrasa & Martinez sp. nov. Figs. 1-12 

Ascomata erumpens, dispersa o gregaria, pap illata, ostiolata, spbae rica, 500-600 x 300-

400 ~m . Peridium duplex. Paraphyses angusta. Asci cylind rici , 140-150 x 15-20 ~m , stipites 

usque ad 45 ~m longcs. Ascosporae biseriatae, tetrascptatae, non constric:tae, fuscas, levis, 

fusiformes-naviculares, 40 - 45 x 8- 10 ~m . cellulae terminales apiculata cum poro germinalis, 

utrinqu e cum parva papilla byal ina evanescentes. 
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HABITAT: Species lignicola, oasci tur in ram is dejectis Ericae arboreae L. collecto in 

colle Cadadillae (Monfragl1e , CAceres) Hispaniarum , leg. J . Cbcca, J .M. Barrasa et M.N. 

Blanco, 21- VI -1989. 
HOLOTYPUS: MA-Fungi 26331. 

Stromatic tissues lacki ng. Ascomata se parate or gregarious, nonclypeatc, subcorticolous, 
erumpent, 500 - 600 x 300 - 400 ~m , (Figs. 1 and 2); double peridium: ectal cells in rows 

of compressed brown cells, 7 - 8 x S - 7 11-m (Figs. 5 and 7); inner cells hyaline , 

isodiametrical, 7 - 8 1-1m diameter, with several guttules. Asci cy lind rical (Fig. 3), 

subapically th ic kened (Figs. 4 and 9), 140 - 150 x 15 - 20 J' M, stipe 45 I'm long, apical 

ann ulus enlarged, 8 - 10 J.lm wide , amy loid and nonchi tinoid , pol villus refringent (Figs. 9 

and 10). Paraphyses num erous and narrow. Ascospores 40- 45 x 8- 10 llm , biseriate (Figs. 

3 and 8), clear brown, fusoid, asymmetric, smooth-walled , four se ptate, nonconstricted, 

apiculate at both ends with a conspicuous terminal pore (Figs. 6 and 11), yo ung ascospores 

with 1-2 guttules in each ce ll and a fugaceous hyali ne papilla at the spore tips (Figs. 6 and 

12). 
HABIT AT: On dead branches of Erica arborea L., collected in Puerto de Ia Caiiad illa, 

Natural Park of Moo fragile (Cace res, Spa in) (21 June 1989). 

HOLOTYPE: MA-Fungi 26331. lsotype: H.A.H. 12661 -12665/92. 

ETYMOLOGY: From Lat. fu sus• spindle, spora= spore, referring to the spore shape. 

DISCUSSION 

The genus Crassoascus is a member of the fun ctionall y unitunicate ascomyce tes showing 

an enlarged pul villus and amyloid apical ring in the ascus apex, even though the asci are 

th ic k walled or morphologicall y bitunicate. Stud ies in TEM revealed that the main 

difference betwee n uni tunicate and bitunicate asci is referred to the functionallit y, while 

a grad ual morphology vari ati on has been obse rved (Eriksson, 1981). 

Crassoascus is, probably , a membe r of Clypeosphaeriaceae, however the presence of a 

nonstromatic , non clypeatc , short- nec ked ascomata, and strongly amylo id ap ical ring in the 

ascus arc frequent features in Amphisphae riaceae. Some genera of Amp hispbae riaceae were 

transferred to Clypeosphae ri aceae (Barr, 1989) being the main characterist ics of the latte r, 

the presence of a stout (often clypeate) papilla or a beak in the ascomata, a large an d non 

amyloid ap ical ring in the asci and pores or germ slits at one or both ends of the ascospores 

(Barr, 1990). 

Several spore characte risti cs o f Crassoascus fusisporus, viz. the pale brown 

pigmentation, the conspicuous terminal germ pore in each tips or, even, th e presence of a 

small , fugaceous term i6al hyaline appendage at eac h end of the spo re, see m to indicate close 

relationsh ips with the Clypeosphaeriaceae. The habit o f g rowth of the new fungus, growing 

on decorticated wood, is a lso in concordance with a number of membe rs of the 

Clypeosphaeriaceae, in contrast with Am ph isphac ri aceae, typica lly developing on peride rms 

and leaves of various plants. A large and conspic uous pulvillus in the ascus apex bas been 

frequently described in me mbers of Clypeosphaeriaceae, but the strongly amy lo id apical ring 
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is the most striking feature in the fami ly. Howeve r, a posi ti ve iodine reaction was also 

detected in the annulus of the asci of Clyptosphaeria americana Barr& Samuels and in some 
co llections of C/ypeosphaeria mamillana (Fries) Lambotte (Barr, 1989). 

Furthermore , a coelomycctous state of C. fusisporus was not obtained in pure culture. 

Anamorpbs producing ace rvuli and pyc nidia have been described in Amp hispbaeriaceae, but 
arc sca rce ly known in Clypcosphaer iaceac (Barr 1990). Only an Alternaria anamorpb was 

obtai ned in several Petri dishes, but unce rtain rela tionsh ips with C. fusisporus can be 

estab lished and the chance of a contamination from the isola tion cannot be rejected. 

Moreover, Alternaria have bee n reported for a numbe r of membe rs of bitunicate 

ascomyce tes (Arx & MOllcr,l975; Arx,1981}, mainly incl uded in Pleosporaceae Wint., but 

neve r described in Xy laria les Nan nfeld 1. The absence of an anamorphi c sta te, that might 

shed ligh t on relationsh ips,rei nforce the inclusion of this new fungus in Clypeospbae riaceae. 

The rece ntly proposed gen usAscotaiwania A. Sivanesa n & H.S. Chang, desc ribed on the 

basis of A. lignicola, growing on dead wood, and included in the family Amphi sphacriaceae 

by Sivancsan & Chang {1992), seems to be a related genus and cou ld be conside red its 

in clusion in Clypeosph ae ri aceae. Howeve r, th e presence of an oblique or horizontal 

pe rithecia, asci with a non-amyloid apical ri ng and larger aod ?-septate pigmented 

aseospores wi th hyalin e end cells without germ pores, constitute sign ifica nt differences with 

the new gen us proposed he re. 

The fungi associated with med iterranean vege tation have not been extensively studied 

and, consequent ly, the morphological featu res of the teleomorph of C. fusisporus con form 

a species with a rathe r diffi cult taxonom ic t reatmen t. 
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A NEW SPECIES OF SPJROMASTTX FROM AFRICA 
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ABSTRACT 

SpiromtJStiz tenJaculanurt n. sp. (Gymnoascaceae, EurotiaJes) is characterized 

by the undulate peridial appendages with inflated ends and ascospore walls with 

inegularly pitted furrows . A key to the genus is given. 

Key words: Gymnoascaceae, Spiromasti.x rentaculatrun , Spiromasti.x grisea , 

Spiromastix warilqJii . 

INTRODUCTION 

The genus Spiromastix Kuehn & Orr (Gymnoascaceae, Eurotia1es) is based on an 

isolate from an Australian soil, and until recently it was only represented by the ()'Pe 

'llO<i<s, S. warcopii Kuehn & Orr (1962). A second species was described by Cunah 

IDd l...ocquin-Linard (1988) from gazelle dung collected in central Sahara. Recently we 

bad tbe opportunity to examine four strains of Spiromasti.x from African soils. Two of 

tbem are identical to the type species, of which only the holotype was known, and the 

otbers belong to a new species. Its main features are described in the present paper. 

MATERIAL AND METHODS 

The fungi were isolated in Antwerp from soB samples collected in Africa, with the 

-y lechnique of Orr (Kuehn" a/. 1961). 
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TAXONOMY 

SpiromastU tentaCIIlanurt Guarro, Gene et de Vroey, sp. nov. 
(Etym: appendages resembling squid tentacles = latin, rentaculum) 

Figs. 1-11 

Ascomara discreta, aJJranriacea vel brunnea , plus minusve globosa . solitaria, rare 

gregaria, 45-70 p.m diamerri. Hyphae peridiales l>runneae, laeviae , leviter seprmae, 

comonae, irregulariter ramosae, parieribus crassis. et inrer et circum ascosporarum 

reticulumfo17TUJ11tes: appendices l>runnei. / -/. 3 p.m diamerri. cum extrema singularia 

et tumida, 2-3(4.5) p.m diametri, /eves, non ramosi , parietil>us crassis. non septatis, 

leviter curvi vel undulati, nunquam spiro ejfoi7TUllltes. Asci sul>glol>osi, ovati vel 

ellipsoidei, ocrosporati, evanescenti, 7.5-8 x 5-{5 p.m. Ascosporae pallidae-l>runneae, 

ol>latae, 2.5-3.5 x 2-2.2 p.m. laeviae vel modicejoveolatae, a SEM irregulmirercavarae 

er levirer strimae. Coloniae (OMA) ad 25 • C jere lente crescunr. candidae velluteolae, 

gossypinae. reverso incoloraro vel diluro-brunneo; ad 37 •c magis celeriter crescunr. 

Status asexualis ignorus. 

Cultura typica: IMI 351264 ex solo, 1966. lsotypus FMR* 3842. 

Ascomata discrete , brownish-orange to mid brown when mature, globose to 

subglobose, 45-70 J.lffi diam. , single, occasionally in clusters (Figs. 1,5). Peridial 

hyphae brown, thick-walled, smooth, sparsely septate, contorted, forming a loose mesh 

around and among the ascospores; appendages arising from peridial hyphae and 

extending outwards, brown, aseptate, simple, thick-walled, smooth, slightly curved or 

wavy, never helical, 1-1.3 J.lffi diarn. , frequently with swollen ends 2-3(4.5) 11m diam 

(Figs. 6,7). Asci subglobose or ovoid to ellipsoid, 8-spored, hyaline, evanescent, 7.5-8 

x 5-6 11m (Figs. 2,8) . Ascospores pale brown, oblate, 2.5-3 .5 x 2-2.2/'m. under SEM 

several irregularly pitted furrows are observed (Figs. 4,9, 10), smooth or slightly 

punctate, sometimes slightly echinulate with the light microscope (Figs. 3,11). 

Anamorph unknown. 

Colonies on oat-meal agar (OMA) reaching 18-26 mm diarn. in 24 days at 25 • C, 

*PMR, Herb. 1ycol. fro• the Facultat de Kediclna, Reus, Spain. 

Figs. 1-4. Spiromastix rentaculat1U71 (IMI 351264). Fig. I , ascoma (bar= 10 I'm). 
Fig. 2, asci (bar= 10 11m). Fig. 3, ascospores under light microscope (bar = 5 J.lm). 
Fig. 4, tracing of ascospores from SEM. (bar= 2 I'm) . 
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Figs. 5-11. Spiro1'1Ul.Sti.x. tentacu/.Qtum (IMI 351264). Fig . 5, ascoma (bar= 10 pm). 
Figs. 6, 7, peridial appendages (bar~ 10 ~m) . Fig. 8, ascus (bar~2 ~m) . Figs. 9-
11 , ascospores (Fig. 9, bar~ ! ~m ; Fig. !0, bar~2 ~m; Fig. II , bar~5 pm). 
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yellowish-white at the centre, wbite at the periphery, superficial mycelium cottony and 

slightly raised at tbe centre, felty at tbe periphery, margin regular and defined, reverse 

colourless to pale brown; at 37"C colony growth is faster (35-40 mm in 24 days), witb 

siiniJar morphology as above but the reverse is pale brown at the centre. The ascomata 

appear at this time at botb temperatures. 

On Sabouraud diluted 1/ 10 + salts (fakashio, 1973) tbe colonies are 19-23 mm 

diaJD. in 24 days, white to yellowish grey, fe lty to floccose, sligbdy raised at tbe centre 

and flat at tbe periphery witb some radial folds, margin sligbdy undulate and defined , 

reverse greyish yellow; reaching 37-38 mm diam. in 24 days at 37" C but tbe colonies 

bave practically tbe same features as on OMA; tbe ascomata are abundant under tbese 

conditions. 

On phytone yeast extract agar (PYE) at 25 "C tbe colonies reach 13 mm in 24 days, 

yellowish white, waxy, sligbdy floccose, hemispherical, rugose, margin undulate, 

reverse pale brown. Ascomata on PYE were not detected. 

Material examined.- SpiromastiJc tentaculatum: IMI 351264 (Holotype) 

(Cultures ex holotype: RV* 24167, CBS 184.92, FMR 3842), isolated from a soil 

sample collected by J . Bosmans in tbe province of Hiran, Somalia, Mar. 1966; FMR 

3841 ( = RV 24211), isolated from a soil sample collected by J . Bosmans in Burao, 

Somalia, 1966. S. warcupii: IMI 351265 (= RV 24816, CBS 185.92, FMR 3843), 

isolated from a soil sample (chicken yard) collected by P. Dockx in Burundi, Jun. 1968; 

IMI 351266 ( = RV 24852, CBS 186.92, FMR 3844), isolated from a soil sample 

collected by D. Thienpont in Makassar, Sulawesi, Apr. 1968. 

KEY TO THE SPECIES OF SPIROMASTIX 

Ia . Ascomata bearing undulate appendages witb swollen ends 

S. untaculanun 

lb. Ascomata witb helical appendages ........... . 

2a. Helical appendages witb 1-2 turns. Ascospores punctate all over tbe . 

surface S. warcu.pii 

2b. Helical appendages witb 2-8 turns. Ascospores smooth and pitted along the 

equatorial zone S. grisea 

*RV, Herb . aycol. fro• the Institute of 'tropical Medicioe, Antverpen, BelqiUJ . 
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DISCUSSION 

Von Arx (1987) , in his re-evaluation of the Eurotiales, placed Spiromastix in an 

uncertain position but suggested its inclusion in the Gymnoascaceae sensu von Arx. We 

think Spiromastix exhibits the typical characteristics of this family , e.g. ascospores 

discoid or lenticular, usually smooth, and ascomata without a wall of flattened cells. 

According to von Arx (1987) the ascospores of the Gymnoascaceae never have reticulate 

or pitted walls, but this is not always true because SpirolfliJStix and some species of 

Gy1111100ScJU Baranetzky (Cano & Guarro , 1989) show Dtinutely pitted ascospores. The 

similarities of that genus with Gymnoascus are very close, both having oblate 

pigmented ascospores; the only difference is in the presence of thick-walled appendages 

in Spiromastix which are absent in the other. The anamorphs are lacking in 

SpirOIIfiJJiu and only occasionally present in GymnoascJU. 

The species of Spiromastix are differentiated mainly on the characteristics of the 

peridium; the ascospores are very similar in size in all of them but with some 

differences in the distribution of pits on their surface. The typical appendages of S. 

t<lllaculanurt, with inflated ends, are urtique for the genus and family . Piontelli and 

Toro (1987) described and illustrated a fungus from hair of wild rabbit in Chile, which 

seems identical to S. t<lllaculalwn. They identified it as an atypical S. warcupii. S. 

gris~a Currah & Locquin-Linard and S. warcupii have a loose mesh-like peridium of 

thin-walled hyphae from which emerge thick-walled, helical appendages. In S. 

tentaculatum the hyphae of the peridium are thick-walled and have the same 

characteristics as the appendages. 
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A NEW SPECIES OF COMA TRJCHA WITH INCOMPLETELY 
RETICULATED SPORES FROM SPAIN 

A. CASTILLO, G. MORENO & C. !LLANA 

Departamento de Biologia Vegetal {BOiclnica). Universidad de Alcala de Henares. 
Alcala de Hcnarcs, 28871 Madrid. Spain. 

Abstract.- Comalricluz meandrispora sp. nov. is described and illust rated with 
M.O. and S.E.M. photographs. It is characterized by its very distinct spore 
ornamentation, which consists of fine low, brokenly reticulate - meandering - dark 
bands. 

Key words: Comatricha mem1drispora, Myxomycetes, Spain, taxonomy, 
chorology. 

Comatricha meandrispora Casti llo, Moreno & Ill ana sp. nov. (Figs. 1-2) 

Sporocarpia siuncta vel glomera/a, 1-1,5 mm alia, ellipsoidalia vel ot.·alia, castanea 
obscuro colore. Stipes costaneo-ater, 0,2-0,4 mm longus. Columella f t rt usque ad opicem 
advtniens versus mtdiam ocriltr angustior ftJ .{igflram rostra/am exhibens. Plasmodium 
ignotum. 

CllpiUiJium costaneum, abundanS, sinuosum, imperfectam exteme reticula/am formam 
praebenS. Sporae sphaericat, 6-1 pm diam., ornamenJo cristato apertum et inaequoltm 
lobyrintum typicum constiluentt. 

HabilaJ: In mortuo ligno Quercus faginta, La Fucnsavifian, Guadalajara, leg. A. 
Casti ll o, AH 14691 (Holotypus). lsotypus in herb. Nannenga-Bremekom p no. 16.755 (slide) 
et BR (Rammeloo, slide) 

Sporocarps scauered or in small groups, stip itate, total height 1-1 ,5 mm, 
sporophores ellipsoidal to oval, dark brown. Hypothallus wide brown. Stalk blackish
brown, 0,2-0,4 mm in height. Peridium evanescent but for a persistent membranous 
coll.ar. Columella extending almost to the apex, where it spits into two (or more) slender 
capillitium branches or ending bluntly and/or sub-capitate ly: it has the same width as the 
stalk below but it narrows rather suddenly 1/3 or 1/2 way up. Plasmodium unknown. 

Capillitium slender, dark-brown throughout, dense, flexuosc, with rounded axils, 
~!most smooth internally roughned near the periphery, closed on the surface with short 
ree branch lets ends ou twards. Spores dark-brown in mass, very pale in transmilted light, 

globose, 5,5-7 pm in diam., with an ornamentation formed by low, thin, dark bands or 
strongly broken reticulation , with a few scattered, complete small meshes which form a 
characteristic irregular open labyrinth (distinct under S.E.M.) 
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a b 

Fig. 1.- Comatricha meandrispora sp. nov. (AH 14691, Holotypus): a Y b. 
Sporocysts; c. Columella and capillitum; d. Capi ll itium. 
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Fig. 2.- Comalriclw meandrispora sp. nov. (AH 14691, Holotypus) : Spores with 
critical point method. 
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Material examined: On wood _of Quercus faginea, La Fuensaviilan, Guadalajara 
(l.lOO m.J •. 2.XI.I991,.1eg. A. Casllllo, AH 14691 (Holorypus). On wood of Pinus 
1~91~~'· R1ba de Sacllces, GuadalaJara (1.190 m.), 2.X1.1991, leg. A. Castillo, AH 

Comatricha meandrispora is charac!crized by its small pale spores with its 
characteristic meandering dark thin bands, by its s inuous capillitium and by its rostrate 
columella. The sporal ornamentation may resemble that of some species which have 
reticulate spores which may be differentiated as follows viz.: 

Comarricha a noma/a Rammcloo, has spores 9-10 ,urn diam. , with groups of small 
meshes, but the remaining part is just warted, moreover the capillitium is open on the 
periphery, with long free ends outwards. 

Comatricha cylindrica (Bilgram.) T. Macbride, apart from having a spore with 
incomplete reticulation, has much larger spores and it has a membranous columella and a 
si lvery pcrsistem pcridium. 

Comatriclra orrhotricha Braneng, has globose sporocarps and a very lax capi llitium 
which radiates straight ou t from columella, sparcely branched dichotomously and with 
only a few anastomoses (BRATTENG, 1975). 

Comarricha reticulata Gilbert, has strongly ret iculate spores, 7-9 pm diam, and a 
capi lli tium net that suggests Sremoniris. 

Comatricha reticulospora Ing & Holland, has an irregular columella and its spores 
arc somewhat larger, 6-10 pm in diam., with an ornamentation formed by a complete 
spinulose-banded reticulum with abou t 15 meshes to the hemisphere. 

Comatricha rispaudii Hagelst., which has a columella which is very irregular and 
sinuous, dividing quite often ncar the base into the main branches. 

Comatricha subalpina Farr & Stephenson, is close to Comacricha meandrispora, 
with its spores of 6-7 pm in diam. The capi llit ium has numerous warts, short rods, 
nodules and many long free rather pale ends on the periphery (FARR, 1987). 
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PHLEBIA PALUDA IN NORTH AMERICA 

J . GINNS 

Centre for Land & Biological Resources Research 
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Ottawa, Ontario, K1A OC6, Canada 

Abs1ract: - The fungus known as Radulum pal/idum is redescribed 
and illustrated. The geographic range as reported in the l ~erature is 
corrected and the ep~het is combined in Phlebia . 

The generic name Radulum Fr. was, for over four decades {ca. 
1930-1970), used for a group of species in the Hydnaceae sensu 
lato {Basidiomycetes). Miller and Boyle {1943) are an example of 
authors who so applied the generic name. However, Dank {1956) 
concluded that the type for the generic name Radu/um was an 
Ascomycete. Of the basidiomycete epithets previously assigned to 
Radulum and reported from the United States or Canada, all but R. 
pal/idum have been transferred to Basidiomycete genera. The 
species has not been reexamined since 1943 {Miller and Boyle 
1943). Therefore, a detailed description of the fungus is presented, 
including notes on its habitat and geographic distribution, and the 
epithet is transferred to an appropriate genus. 

METHODS 

The standard mounting media for examination of specimens of the 
Corticiaceae were used, i.e., Melzer's reagent, 2% potassium 
hydroxide, and cotton blue in lactic acid. The formulae for these 
can be found in Boidin {1958) , Hawksworth et a/. {1983) and 
Hjortstam eta/. {1987) . The codes in parentheses represent colours 
from the Munsell Book of Color {Anon., 1929-1942). Abbreviations 
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for herbaria where specimens examined are preserved follow 
Holmgren et at. {1990) . 

DESCRIPTION 

Ph/ebia pal/ida (Berk. & Curt.) Ginns, comb. nov. 
= Radu/um pallidum Berk. & Curt., Grevillea 1:145, 1873. 

Basi domes (Fig. 1) typically effuse-reflexed or striC11y effuse, circular, 
1 0-40 mm diam, frequently confluent and then larger. Pileus narrow, 
1-7 mm deep and 15-40 mm long, sometimes imbricate, the surface 
cream color, pallid to dirty grey, dull, matted tomentose, sometimes 
finely radially strigose. Margin pallid, adnate, radially fibrillose to 
rather ·thick and determinate, 0.5 mm wide. Hymenial surface pale 
orange, pale orange-brown, pale brownish yellow, orange-brown 
(5YR6/6) , dark orange-brown, ceraceou~ to slightly waxy, varying 
from mostly smooth w~h few warts to densely raduloid, the largest 
spines 3 x 0.1 mm, cylindrical, w~h blunt apices or some w~h twin 

Fig. 1. Basidiome of Phlebia pal/ida showing the small, imbrica1e pilei and 
the hymenial surface wtth some cylindrical spines. From BPI 263456. Scale 
= 10 mm. 



FigS. 2-4. Ph/ebia pal/ida. Fig. 2. 
sasldiospores. Fig. 3. Mature 
bSSidium and two immature 
bSSidia. Fig. 4. Sketch, not to 
scale, showing the branching 
pattern of the subhymenial 
hyphae. From Curtis 2559 (FH). 
scale = 5 ~m. and applies to 2 
and 3. 

peaks. Subiculum 630-800 ~m 
thick, wh~e to pallid, firm, not 
waxy. 

Hyphal system monom~ic. 

Subicular hyphae loosely to 
rather densely woven, distinct, 
easily separated in squash 
mounts, w~h a single clamp 
connection at each septum, 
(2.0-) 3-4 (-5) ~m diam, the 
walls thin to 0.5 ~m thick, 
hyaline to slightly refractive, 
nonamyloid, acyanophilous. 
Hyphae in the warts and 
spines similar bu t 
long~udinally woven. Hyphae 
of the pileus surface repent, 
not differientiated into a 
surface layer. Hyphae of the 
pileus context similar to the 
subiculum but rather loosely 
woven w~h large air spaces 
and a few strands to 30 ~m 
diam. Hymenium and 
subhymenium 40-1 00 ~m thick, 
sometimes w~h numerous, 
globose granules 0.5 ~m diam. 
Subhymenial hyphae 
essentially vertically oriented 
and branched to produce a 
thickening hymenium (Fig. 4) . 
Cystidia lacking. Hyphidia 
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lew, indistinct, filijorm, simple, 2-3 ,m diam. Vesicles lacking or 
scattered in subiculum, globose, 12-16 ,m diam, the walls hyaline 
thin. Basidia (Fig. 3) cylindrical w~h a slightly enlarged apex t~ 
slenderly clavate, 27-35 (40) x 5-6 (-7) ,m, w~h four sterigmata, 
each s ,m long. Basidiospores (Fig. 2) cylindrical-ellipsoid to 
broadly ellipsoid, adaxially often slightly concave, some w~h the 
basal one-third bent towards the adaxial surface, 6.0-7.5 (-9.0) x 3.0-
3.5 (4.0) ,m, the walls hyaline thin, smooth, nonamyloid, 
acyanophilous, w~h a minute apiculus. 

Habrrat: On bark and wood of fallen dead twigs and small branches, 
to 20 mm diameter, of a variety of woody angiosperms, especially 
Quercus sp. , associated w~h a wh~e rot. Often on charred or 
panially charred wood. 

Distribution: In Nonh America known only from eastern and cemral 
Un~ed States. The specimens examined ranged from Iowa to the 
Atlantic coast, and from Michigan and Connecticut south to 
Mississippi and Alabama. 

Notes: Hymenial color, basidiome size and reflexed hab~ of some 
specimens is very similar to that of Meru/iopsis corium (Pers.:Fr.) 
Ginns. The species of Meru/iopsis diller from P. pal/ida in having 
simple-septate hyphae. 

The fungus appears to be allied to species in Chondrostereum 
Pouzar, Mycoacia Dank, Ph/ebia Fr., and Pirex Hjon. & Ryv. 
However, Phlebie appears to be the most satisfactory place for this 
species. Phlebia is a rather large genus of 'rather vague 
circumscription' (Eriksson eta/. 1981). The type species, P. radiate 
Fr., has a hymenial surface which can be smooth, tuberculate, or 
folded. A somewhat greater variation in hymenial configuration is 
encountered when all species of Phlebia are considered. The 
slenderly clavate basidia, the thickening hymenium, and the 
basidiospore sizes and shapes of P. pal/ida are typical of several 
species of Phlebia. Pirex is monospecijic and characterized by a 
bright yellow hymenium, when fresh, and a brown subiculum. 
Chondrostereum is monospecijic and is characterized by a 
mu~ilayered pileus context, smooth hymenial surface and numerous 
vesicles. Mycoacia species typically turn red when in KOH. 
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AS reports of this fungus increased ~s known geographic range 
expanded. However, some statements describing ~s range have 
tJeen over enthusiastic. Lloyd (1917) considered ~ to be rather rare. 
Miller (1934) stated that the species was 'widely reported from the 
central and eastern states.' Then Miller and Boyle (1943), in a 
revision of Miller's (1934) studies, commented that this species is 
'Widely reported from the Un~ed States,' and Gilbertson (1965) 
stated that the species is 'reported as widely distributed in North 
America ... and Europe (Nikolajeva, 1961).' However, there are no 
data to support the signijicant increase in the geographic range from 
•central and eastern states' to 'Widely distributed in North America 
... and Europe ... .' The fungus has not been reported in Europe; 
Nikolajeva (1961) c~ed one collection from the Soviet Far East 
(Sakhalin Region). 

Lloyd (1924: 1276) reported a specimen (Lloyd Herb. 1911 0) from 
Maine, but I have redetermined ~ to be Meruliopsis corium. Magasi 
and Manley (1975) reported R. pallidum on Abies and Prunus in 
Prince Edward Island, Canada. These records were based upon 
field observations (no specimens exist) and, I suspect, were 
misidentifications. 

No confirmed reports or collections have been seen which were 
dated after 1943, but this may not reflect the true status of the 
fungus in nature. 

Specimens examined: United States. Alabama: Montgomery, no 
date, on thin bark of ?limb of Quercus, associated w~h a wMe rot, 
R.P. Burke 97, MBG 22427, del. E.A. Burt (BPI 263454). 
Connecticut: East Granby, 2 Dec. 1934, on bark and decorticated 
Wood of branches of Platanus occidenta/is on the ground, H.G. Eno, 
FP 81229, del. R.F. Cain (BPI 263457). IJIInols: St. Clair Co. : 
Vulcan, 31 Jan. 1941, on charred hardwood, G.D. Darker 6839, MBG 
159177 (BPI 263450, DAOM 73009). Iowa: Iowa C~, 19 Aug. 1936, 
on bark of ?Prunus, G.W. Martin (BPI 263451). Kentucky: 
Crittenden, 2 June 1907, on decorticated wood of Quercus sp., C. G. 
lloyd, Lloyd Herb. 26508 (BPI 325690). Maryland: Takoma Park, N 
of Washington, 1 March 1903, on ?Quercus, C.L. Shear, del. L.W. 
Miller (BPI 263460). Michigan: WMmore Lake, 17 Oct. 1914, on 
bark of hardwood, A.H.W. Povah 9, MBG 16829 (BPI 263449). 
Mlasiaslppl: Biloxi, O.M. Oleson, no date, Lloyd Herb. 26503 (BPI 
325691). New Jersey: Newfield, 24 June 1896, on bark of decaying 
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Quercus, J.B .. Ellis, det. Bresadola (BPI 263459). New York: Long 
Island: Jama1ca, 2 Nov. 1909, on shghtly charred Quercus, F.H. 
Ames (BPI 263453). Ohio: Cincinnati, no date, C. G. lloyd 4296 (BPI 
263456) and Toledo, 5 Nov. 1920, on charred hardwood twigs anct 
branches, W.R. lowater, lloyd Herb. 51124 (BPI 325526). South 
Carolina: Society Hill, March 1849, on bark of 1 0 mm diam 
branches of Cal)la sp., M.A. Curtis 2599 (FH lsotype). 
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IDENTITY ~ TAXONOMY Q£. HITHERTO UNREPORTED ~ CAUSING 
ill£ SPOT ~ .Q£ ~.!.!! INDIA 

Oepartrnt:nt of Botany, 

M. K. RAI 

Danielson Col lese, Chhind .... aC'a - 480-001, 
(M.P.) India 

Leaf -spot disease of Cinaer(ZinQiber o!Cicinale Rose:.) is 
described and illuatratt:d. The cauaal pathoaen vas identifit:d 
~ exisua var. exisua Deem. 

INTRODUCTION 

Various leaf-spot diseases have been reported on Ginger 
in the r-ecent past (Sundarraman, 1922; Me Rae, 1924; Niflh i kado, 
1927; Ramakriahan , 1942; Sundaram , 1954; Simmonds, 1955; 
Ramakr-ish nd.n , 1956; Sohi et: al., 1964; At\O r~ymous 1971,72,74; 
Turner; 1971; Iyt::r, 1987")":"Hovever-, thE< present leaf-spot" 
disease is beina reported for the first time fr-om India 
(Bilarami !..!_ ~ 1979 and Sarbhoy !..!,. !.!..·· 1986). 

The principal aim of the Pt't:l!lli\t inv~tstiaation vas to 
report •H~d study th;;, identity and taxor.omy of cauaal ore.ct\ltsrn .!..!.!. 
~ on diffE<rent culture media. 

MATERIALS AND METHODS 

Infected leaves of Ginaer 'w'ere dt• ied in plant p ress. Pin 
head-lik e pycnidia .... ~roe directly observed on the i nfected par-t 
,.ith the help o£ lo'w' po'w'er- of the compound microscope. Thin hand 
•ections vere also cut throuah pycnidi a to s tudy the morpholoQy. 
For cultut•al and morpholoaical studiea, Potato-dextt•ostl-aQat' 
(£ilte rt:d extract o£ 250 a o£ peeled potatoes, 15 a alucose, 20 
Q aaar-asar and .... at.:n· 1 lltt•e) 11.1\d Malt-ae;aa· (malt-extt· act 15 

~~c:u::~:/:ts2 8 a~d 2'g~t;:r\ l~ :::~ 'w'He selected. Cultures 

Conidia pr-oduced £rom matut' <'< pycrtidia wer-e soelt'<Ctf<d fop 
llleaaut• emf< l\t. They 'w'tn• e mounted in lucto - phoenol-cottor. - blue. 
Aq ueous moun t s v~:re pr-epar ed Cor the ide tnification, espoecially 
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to observf: Quttule~J, and shape o f conid.io'l. Thf: c onidioeenE;ogj 11 
...,as obser-ved i n younfl pycnidia. A small di~c o f 1 em diam•H&L• 
was inocul ated at the centre of aaar plate. The discs \J ere cut 
from the margin of 1-3 veek old spor-ulating culture. Th• 
diameter of the colonie8 vas measured a 1Hl c al c ulated after a 
..,eek . 

RESULTS AND DISCUSSION 

Observation .2.!! .!.!!.! host 

SYmptoms Initially the spots v e re globose to aub-
globos e , browni s h o r ashy - grey, in aon1~ leaves ashy-grey streaks 
i n the upper sur!ace of leaves , enlar-se to form bigger lesions 
Later, infected p o rti o n of the leaf became dry and numer.ou~ 
black, p.in-head -llke py~nidia develo~ed 

~ 
( 

c. 

E. D 

Jl'ig. loA. hyalino, aept.ate, braochod myesliu::a 
a. mycal1u:a eonstr1ct8:i at hyph:l 
c. Oct.ai U ot hypha eho~lng 6uttulea 
o. Pycnidia a~j conidia 
E. conldiogVnoue cella and conidia 

' 
·. 
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~ 2.£ !!1.!. patho e.e" 2.!!. the ~ 

Mycelium hyalinE!, septate, i->t·ofust:ly branc::ho:d; pycnidia 

•ub:~l~:o;: 1 e:;e 1 t!~~o:: ~u::::~=~~ h~~~ ~~::~t !~t i! ~:~~~a' oa~ 1 :~:: 
brorounded by a c-ina of da.rk-bro...,n CE!lls, 60-295 fJTn; c onidi<' 
•"H"ded thr-ough t.he ostiole in a cream coloured mass, hyaline, 1-
exu elled, :smooth-...,alled, o v oid to E!llipsoid, tno.j,ltly clli~soid 
2 1 t~ obtuae ends, tiuttulated , 3.S- 10 x 2-3.7 f_m; co t~idioset\Ous 
~ellS phialidic: , hyalinE!, simple, smooth-walled, s ub - al obose to 
broadlY flaa k-ahaped . (Fig. l) . 

Q!!.!ervat ionB ~~media 

Cultural char-acteristics: Colonies varied from greyish-black to 
reddish -brovn colour vith concentric rings (c lear from t'everse), 
irresularly acallopf!d margins, 5.2 - S.S em india.. in 7 days 
fl ycelia hyaline, mostly aerial, s~ptate, pt·ofusely branched; 
pycnidia mostly in concentt• ic t' inss (cl~a.r- fl'om t• cver· s~) 

abundant, sometimes in clusto=t· s, sreyiah-bla~.:k, a,lobose to aub
al oboae ·, mostly flat~k-sha.ped , fe1.1 coalesce to for-m compound 
fructifications o f various shape , pa.t•enchytna.t ou», 50-Z<i O t'rn; 
conidia hyaline, ! -cell ed (fe1.1 Z-cello:d), som{t .:llipsoid 1.1.ith 
obtuse ends; fe,_, ovo id, 4-ll.Z x 1.9 -3.7 p m; conidioQ<e tlous ce lla 
phialidic, hyaline, si mpl e, smoot h, ampulliform and 
.tn terobla.at 1 c; c:hlamydospores- l lke (pe eudopat• enchYfllll.touts), 
110atly hyaline , constric t ed at septa, aaaregated and 
interveavina . especially in the vicinity of pycnidia l gr-oups to 
for m loose, stroma-li k e bodies subtending the con.idiomata. Much 
pigmentation 1.1as observed i n mal t - agar in comparison to Potato
dextroae-agar. Profuse pigmentation ...,aa observed in malt - aQ&t' lr1 
comparison to Po t &.to - dextroee-asar . Profuse piamentation o.Ja_s 
o bs erved in day liaht. 

U!!ually confusion arises beto.Jeen L exisua and L 
herbarum. Ho...,ever, in the format· the grovth of the colony is 
~in comparison to later (Rai, 1981). In L exisua 
irreaularly scalloped margi n at\d bigaer conidia at'e fot•n1ed \Jhlle 
in P . herbarum guc:h ma.re.in ilf not rtoported. Moreover, conidia 
are relatively smaller. In L exleua brovn to red coloured 
Piament:a produced on MA chanaea to greenitsh - blue vhic:h turns 
reddish, lateron, 1.1hert!aa , in P. he r ba r- u m red piamenta pt•oduced 
o n MA c:hanged to blue a.ft:"'(;C:" addition of a dr-o p of NaOH. 
Somet:imee 1 differentiation ie difficult bet...,een L exisua and L 
aorshina ( Morgan-Jones and Burch, 1988; Rai , 1981 ) 

The oxidation-redu c tion t est exhibits that metabolite E 
is formed in agar medium . Th e metabolite oxidize8 easily to 
P lsmetn a lnitl<1lly and pla,mea\t: I} latet'O IL Charactet• iatlc: blu~
artten colour ia produ<::Oi!d (a) by application o f atrons aolution 
of NaOH vhlch gradually paeseag to red (pigmi!nt p). The final 
red solu tion (I)) stains yellov on addition of cone. Hydrochlor-ic: 
acid. So fat', the chemical natut•e oC all the thre~ piamenta 
mentioned above has not be en traced out:. 
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MYROTHECIUM GROENLANDICUM SP. NOV . , A PRESUMED 
ENDOPHYTIC FUNGUS OF BETULA NANA (GREENLAND). 

MICHAEL BOHN 

Institut for Sporeplanter. 0ster Farimags gade 2D. 
DK-13 53 Copenhagen K. Denmark . 

ABSTRACT 

Myrothecium groenlandicum sp. nov. i s described, and 
its relationship to the genus Myrothecium (Tulloch 
1972) is briefly discussed. 

INTRODUCTION 

During the study of endophytic fungi of plants 
collected in southern Greenland, an apparently new 
species of Myrothecium was isolated from twigs of 
Betula nana L. This species is here described. 

MATERIALS AND METHODS 

Twigs from 3 apparently healthy plants of Betula 
nana were collected and transported in plastic bags 
to Denmark. The twigs (2-7mm wide) , which showed no 
signs of infection, were cut into small pieces (2-4 
em), and sterilized for 1 minute in 96% alcohol, 
for 5 minutes in 7,5% Na - hypochlorite and finally, 
1 minute in 96% alcohol (method as described by 0. 
Petrini, 1986). The twigs were then inoc ulated on 
2% malt extract agar (MA) with 50ppm 
oxytetracyclin , and inoculated until growth was 
observed (3-5 days). 
The isolated strains were then inoculated on 2% MA 
and on potato dextrose agar (PDA) and incubated for 
7 days in darkness, followed by up to 3 months 
incubation at 19-22 ° C, under near-ultraviolet and 



336 

cool-white fluorescent light with a cycle of 12 h 
light / 12 h dark. Observations were made after 

10 and 20 days . Colours according to Kornerup & 
Wanscher (1963). 

Myrothecium groenlandicum M. Bohn, sp. nov. 
(Figs 1-6) 

A congeneribus conidiis latissimis. atratis et 
cellulis conidiogenis annulatis diversa. 
Holotypus: UPSC 3416 cultura siccata isolata e 
ramunculo Betulae nanae L .. Greenland Oagorto~ 
(6l•lat. bor. 46•long. occ. l. VII. 1991 M. Bobn 
.Ltl.... 
Colonies on PDA and MA attain a diameter of 30-33 
mm in 10 days (52-62 mm after 20 days), appearing 
leathery, at first whitish to greyish, later 
becoming greyish orange (6 B-C3), particularly on 
MA, margin superficial, entire on MA but 
fimbriate to lobate on PDA; exudate and 
diffusible pigment absent; reverse greyish 
orange , especially at margin . Advancing hyphae 
hyaline, flexuous, smooth, thin-walled, 1.5-4 pm 
wide; aerial hyphae lanose, greyish in mass, 
yellowish under microscope, ca. 2 ~m wide, wall 
thick, verruculose to encrusted, showing 
brownish, thick-walled, chlamydospore-like 
swollen portions, up to 6-16 ~m diam. Conidiomata 
appear after ca. 14 days as dark green pustules 
of various size, irregularly scattered over the 
colony surface, but sometimes arranged in 
concentric rings, particularly in old cultures, 
initially covered by mycelium but becoming almost 
black and shiny at later stages due to the mass 
of conidia; conidioma sporodochial, irregular, 
dark green, up to 2 mm diam, scattered, 
gregarious or coalesced, composed of a 50-70 ~m 
high stroma of textura intricata and 
conidiophores. Marginal hyphae and setae absent. 
Conidiophores arising from the stroma, branched, 
septate, yellowish to brownish , ca. 40-75 ~m x 2-
4 ~m. Conidiogenous cells cylindrical to 
subulate, 15-25 ~m x 2 - 3 ~m, arranged in 
verticils of 2-4 at the top of the conidiophore, 
sometimes also intercalary, provided with 
conspicuous, pigmented cellarettes, and producing 
conidia by percurrent growth . Conidia black and 
shiny in mass, olivaceous to brownish under 



337 

Figs 1-5. Myrothecium groenlandicum. Fig. 1. 
Aerial hyphae with swollen, chlamydospore-like 
portions (scale bar = 10 pm ) . Fig. 2 . Two 
conidiogenous cells showing annellides and 
attached conidia (scale bar - 10 pm) . Fig. 3 . 
Portion of the conidioma base (scale bar = 10 
Pm) . Fig . 4 . Conidia (scale bar = 20 pm). Fig. 5 . 
Vertical section of a conidioma (scale bar = 40 
Pm), showing conidiophores, conidiogenous cells 
and conidia (scale bar - 40 pm). Figs 1-5 are 
from the holotype. 
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microscope , straight, cylindrical with rounded 
ends, sometimes slightly narrowing towards base 
or apiculate, (9-)10xl2{-15) pm x ( 5- ) 6 {-7) pm, 
with smooth wall. Teleomorph not formed after 3 
months incubation. 
Holotype: dried reference culture ( UPSC 3416) 
isolated from twigs of Betula nana L., Greenland 
Qaqortoq {6l • N, 46•w), July 1991, M. Bohn (C). ' 
Isotype in UPS. Living cultures: UPSC 3407 and 
3416 . 

DISCUSSION 

The genus Myrothecium was monographed by Tulloch 
(1972) who recognized 13 species. Seven more taxa 
were later described by various authors. 
The production of conidia in M. groe nlandicum is 
enhanced if the aerial mycelium is removed. No 
marginal setae were observed but this may be a 
cultivation artifact. 
M. groenlandicum differs from other species 
particularly by its much wider (ca . 6 pm) and 
darkly pigmented conidia, and by the 
conidiogenous cells provided with numerous and 
conspicuous cellarettes. The maximum width of 
conidia in the majority of species is under 3.5 
pm . Only in M. cinctum (Corda) Sacc . it may reach 
4.5 pm, but in this species the conidia are also 
provided with dark, longitudinal striae. The size 
of conidia in M. groenlandicum is most similar to 
that found in Myrothecium anamorph of Nectria 
ralfsii Berk. & Br. (Booth, 1959), but in~ 
ralfsii the conidia are lemon-shaped and the 
conidiogenous cells are doliform. The conidia in 
several species of Myrothecium are hyaline, but 
in most species they are dilute olivaceous. In~ 
groenlandicum the conidia are pale olivaceous 
when young but much darker when mature . Tulloch 
(1972) mentioned the occasionally percurrent 
condition in Myrothecium cinctum M. roridum Tode 
ex Fr . and M. atrum (Desm.) Tulloch, although 
this feature is not depicted in her monograph. 
The percurrent conidiogenesis i n M. qroenlandicum 
is similar to that observed in M. flavoviride 
Sutton (1986). 
Species of Myrothecium are known for their strong 
cellulolytic activity (Tulloch 1972; Domsch , Gams 
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Fig. 6. Myrothecium groenlandicum. Conidiophore, 
Conidiogenous cells and conidia. From the 
holotype. 
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& Anderson 1980 and references herein). They are 
commonly isolated from plants or plant remains 
from soil, and only occasionally from such ' 
unusual substrates as fruitbodies of larger fungi 
or algae . No species of Myrothecium has been 
described as an endophyte. 
There exist little information about the 
teleomorphic stages of Myrothecium, however 
Myrothecium anamorphs have been connected with 
Nectria ralfsii Berk. & Br. (Booth, 1959), N. 
bactridioides Berk. & Br. (Tulloch, 1972) and ~ 
pityrodes Mont. Samuels (1976) suggested that 
species of Nectria with Myrothecium anamorphs 
should be classified in another genus. Later, he 
(Samuels, 1988) described a Myrothecium anamorph 
in Nectria epichloe Speg., and transferred both 
N. bactridioides and N. epichloe Speg. to 
Nectriopsis. 

ACKNOWLEDGEMENTS 

I wish to thank Dr. 0. Constantinescu of the 
University of Uppsala , Sweden, for his great help 
with the taxonomy, discussions and comments on 
the manuscript and technical assistance with the 
illustrations. I also want to thank Dr . Henry 
Dissing of the University of Copenhagen, for his 
valuable suggestions during preparation of this 
paper. The support of the Jakob E. Lange fund 
made it possible for me to participate in 0. 
Constantinescu's course of mycology, March 1992. 
Tyge Christensen checked the Latin diagnosis. 

REFERENCES 

Booth, c. 1959. Studies of Pyrenomycetes: IV. 
Nectria (Part I). - Mycological Papers 73, 1-115. 
Domsch, K. H., Gams, w. & Anderson, T.-H. 1980. 
Compendium of Soil Fungi. - London: Academic 
Press. 
Kornerup, A. & Wanscher , J. H. 1983. Methuen 
Handbook of Colour. - Norwich: Fletcher & Son. 
Petrini,O. 1986. Taxonomi of endophytic fungi of 
aerial plant tissues (p.175-187). Fokkema, N.J. & 
J. van den Heuvel{eds. ): Microbiology of the 
Phyllosphere. - Cambridge University Press. 
Samuels, G. J. 1976. A revision of the fungi 
formerly classified as Nectria subgenus 



~I 

~honectria . - Memoirs of the New York Botanical 
Garden 26, 1-126 . 
s aroue1s, G. J. 1988. Fungicolous, lichenicolous, 
and myxomyceticolous species of Hypocreopsis. 
Nectriopsis Nectria. Peristomialis , and 
rrichonectria. - Memoirs of the New York 
sotanical Garden 48 , 11 - 78. 
s utton, B. C. 1986. Notes on Deuteromycetes. -
s ydowia 38, 324- 338. 
Tulloch, M. 1972. The genus Myrothecium Tode ex 
Fr. - Mycol ogic al Papers 130 , 1-42. 



MYCO'fAXON 
~XL VI, pp. 343-358 January-March 1993 

PHAEOCOLLYBIA IN WESTERN CANADA 

SCOIT A. REDHEAD 

Centre for Land and Biological Resources Research 
Research Branch, Agriculture Canada 

Ottawa, Ontario, Canada, K1A OC6 

and 

LORELEI L NORVELL 

Department of Botany, KB-15 
University of Washington 
Seattle, WA 98195, U.SA. 

ABSTRACT - The first records of Phaeocollybia from western Canada 
are documented along with additional eastern Canadian collections. 
Both P. c81TT1anahensis sp. nov. and a form of P. kauffmanii, new to 
Canada, were discovered In old growth forest in the Carmanah Valley, 
Vancouver Island, B.C. Taxonomic problems in the P. kauffmanii 
complex in both the eastern and western United States are discussed. 
The presence of minute capitate cystidioid elements on the 
pseudorhizae is reconfirmed as a generic feature. 

KEY WORDS: Phaeocollybia , Agaricales, Cortinariaceae, conservation, 
virgin forest, new species, Pacific Northwest, Scanning Electron 
Microscopy. 

INTRODUCTION 

Species in the genus Phaeocol/ybia Heim (1931) have been 
recorded as rare to uncommon in eastern Canada, several New 
England states, the Great Lakes region and the southern 
Appalachians in the U.S.A. (Bigelow & Barr 1963, 1966; Farlow & 
Burt 1929; Farr & Farr 1976; Hesler 1949; Murrill 1917; Pomerleau 
& Cooke 1964; Pomerleau 1980; Redhead & Malloch 1986; Sm~h 
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1953, 1957b). There is an increased diversity of species in the 
Mexican highlands (Singer 1957; Guzman et al. 1987, BandaJa.. 
Munoz et al. 1989) and parts of Central America (Singer 1970, 1987) 
on the North American continent. Worldwide, however, the genua 
reaches tts greatest diversity wtthin one climatic zone in the Coastal 
forests of the Pacific Northwest (northern California, Oregon, 
Washington) of the U.S.A. (Smtth 1937, 1957a, 1957b; Smtth & 
Trappe 1972). Sixteen species have been reported from these three 
states. 

Mhough logically the genus was expected to extend 
northward into Brttish Columbia, desptte several searches in different 
years, no representatives were reported until recently (Norvell & 
Redhead 1992). In 1991 a renewed search for specimens in B.C. 
was motivated by the collection of Phaeoco/lybia the previous week 
on the adjacent Olympic Peninsula of Washington. Three collections 
representing two species were gathered in stands of old-growth 
Sttka Spruce, Western Hemlock, and Pacific Silver Fir in the upper 
Carmanah Valley of Vancouver Island (Norvell 1992). 

One species apparently has never been collected before and 
is here named P. carmanahensis to commemorate the old growth 
stte. This species was not represented among the identified or 
unidenmied collections in major North American mycological 
herbaria. The second Carmanah Valley species represents a.'l 
atypical but common form of P. kauffmanii which has been collected 
in California, Oregon and Washington by other mycologists. 
Examination of exsiccati depostted at Ann Arbor (MICH) ctted by 
Smtth (1957b) under the latter name has revealed several variationS 
of P. kauffmanii, including collections wtth or wtthout clamP 
connections, wtth polymorphic cheilocystidia, and wtth subtle 
variations in basidiospore size and shape. These variations, and the 
taxonomy of the genus in North America, are now the subject ol a 
detailed investigation by Norvell. 

During the course of our study, type specimens for most 
North American taxa were re-examined by Redhead at Ann ArbOr' 
(MICH). This was necessttated by discrepancies between the ~ 
North American monographs (Smtth 1957b, Smtth & Trappe 1~''"' 
and a synopsis by Horak (1977) in which several North Am~ 
species were placed in synonymy wtth European or other Nur•• 
American species. 
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Fig. 1. Phaeocol/ybia carmanahensis fresh holotype approx. 0.5 X 
mag. 

METHODS 

Colour notations in Italics are from Ridgway (1912). 
Collection numbers by Norvell (LLN) combine year, month, day, and 
daily specimen number. Basidiospore measurements, shapes and 
microscopically observed colours, unless otherwise stated, are based 
upon rehydrated specimens mounted in Melzer's Reagent. 
Basidiospore lengths include the 'beak' or apex, but exclude the 
apiculus. Spore ornamentation is described as viewed in Melzer's 
reagent, but was often confirmed by observations in 3% KOH sol. 
which accentuates the contrast. Scanning electron microscopy 
(SEM) observations and photographs by Norvell were made on 
dned specimens rehydrated in moist chambers, fixed in OsO., 
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dehydrated in ETOH baths (30%, 50%, 70%, 95%, 1 00%, 1 00%), 
critically po1nt dned 1n Freon TF, and sputter coated with Au/Pd in 
a Hummer V Sputter Coater. 

NOTES ON WESTERN CANADIAN SPECIES 

PHAEOCOLLYBIA CARMAHAHEHSIS Redhead & Norvell sp. nov. 
Figs. 1-5. 

Pileus 20-50 mm lat., umbonatus, glabratus, lubricus vel viscldua 
plumbeus, macu/atus; macula atro-brunnea. Lamellae clnnamom888' 
maculatae, adnatae vel subliberae, ventricosae. SYpes 20-25 x 6-12 mm' 
carolagineae, hinnuleae, lubricae, radicales; pseudorhizoma usque ad 40 m,;, 
longus. Basidiosporae 5.4-7.2 x 3.6-4.3 ,.m, ovoideae vel subphaseollformes, 
brunneae, punctatae. Basidia 29-32 x 6.1-6.3 ,.m, tetraspora, clavata. 
Cheilocystidia 24-36 x 5-5.6 ,.m, clavata. Hyphae fibulis nul/is. Plleua 
pellicula subgelaYnosa absitus. 

Specimen typicus (LLN 91.10.24-3): DAOM 2151307, holotypus; 
isotypus WTU 

PILEUS 20-50 mm wide, nearly plane with subacute prominent 
umbo and relatively straight margin, lubricous to viscid when fresh, 
glabrous, colour Light Drab overall with Light Cinnamon Drab umbo, 
opaque, darkening to Dark Vinaceous Brown around damaged 
areas. Context centrally 3-5 mm thick, Drab coloured with central 
region tending toward Pale Cinnamon; odour farinaceous when 
crushed; taste farinaceous to bit1erish. LAMELlAE nearly free, 
adnexed to narrowly adnate, subcrowded, ventricose, 3.5-5 mm 
broad at the center, Cinnamon with hints of Drab and scattered 
dark stains; lamellulae 3-tiered. STIPE central, 20-25 mm extending 
above ground, 60-85 mm including the pseudorhiza, 6-12 mm wide 
apically, colour Fawn but darkening where handled, smooth, 
lubricous, cartilaginous, more or less equal above ground; 
pseudorhiza tapered downwards below ground. CoNTEXT stuffed, 
concolorous with exterior, staining reddish when cut, darkened in 
old damaged areas. 

BASIDIOSPORES (Fig. 4) 5.4-7.2 X 3.6-4.3 ~m, in profile distinctly 
inequilateral, adaxially nearly plane, abaxial convex, with a somewhat 
rounded cone-shaped apex, in face view elliptical to slightly obOVate 
with a tapered bluntly rounded apex giving the spore a "bul~ 
shape; wall relatively thin compared to most Phaeocollybia specieS 
but still pronounced, golden brown; surface virtually smooth to 



347 

Fig. 2. Phaeocollybia carmanahensis isotype basidiospores at 8000 
X mag. (SEM) 

punctate, the ornamentation not visibly projecting in profile (in SEM 
shown to cover the spores over all; Fig. 2); lacking a germ pore; 
w~h a small conspicuous apiculus. BASIDIA (Fig. 5) 4-spored, 29-
32 x 6.1-6.3 .m. narrowly clavate, hyaline to slightly brownish at the 
base. CHEILOCYSTIDIA (Fig. 3) generally narrowly clavate, appearing 
agglutinated in many mounts and therefore dillicu~ to discern, 24-
36 •m long w~h apical portion 5-5.6 •m diam, the pedicel 2-3 •m 
diam, w~h or w~hout add~ional filamentous apical growths up to 16 
•m long (perhaps germination and regrowth of the cystidia); walls 
Smooth, thin, hyaline. PLEUROCYSTIDIA lacking. CLAMP CONNECTIONS 
absent throughout basidiomes. 

PILEIPELLIS 20-35 .m thick, composed of repent hyaline 
hyphae 2.7-4.5 •m diam, w~h subgelatinized to gelatinized outer 
walls but refractive inner walls, not forming an ixocutis in younger 
Pilei, more conspicuously embedded in a gel in older pilei but w~h 
easily discernible walls and conspicuously thickened and refractive 
septa, the entire layer relatively compact and glassy, overlaying a 
scarcely differentiated subpellis of similarly sized, non-gelatinized 
hyphae w~h dusky contents. PILEUS TRAMA hyphae compactly 
arranged radially, subhyaline, (4.5-) 10-13 •m diam, w~h slightly 
thickened walls. LAMELLAR TRAMA distinctly regular, w~h hyphae, 
3.5-9 •m diam, w~h slightly thickened hyaline walls in the central 
region, slightly sordid towards the thin, compact subhymenium. 
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Figs. 3-5. Phaeoco//ybia carmanahensis holotype (scale = 1 0 -m). 
Fig. 3. Cheilocystidia. Fig. 4. Basidiospores. Fig. 5. Basidia 

SnPrTIPEUrs on the aerial portion a thin layer of loose, 
filamentous, hyaline hyphae, 1-3.5 -m diam, possibly in a thin 
mucous over a compact layer of hyphae 2.5-3.5 -m. sheathing a 
compact sordid rind of hyphae up to 5 #m diam. STIPE TRAIIA 
hyphae strictly parallel, up to 15 #m diam, hyaline. PseuooRHIZAL 
PEUIS densely covered w~h tapered conical to lagen~orm hyaline 
cystidia-like growths on the refractive walls, up to 20 #m long, 1.5-
1.8 #m diam basally, w~h necks less than 1 #m, w~h or w~hout a 
small cap~ulum and/or an apical droplet. 

HABITAT: subcesp~ose in moss covered forest loam In 
mountain river flood zone, under Vaccinium in old growth TsugB 
heterophylla (Rat.) Sarg., Abies amabilis (Dougl.) Forbes, and A/nUS 
rubra Bong. Picea sitchensis (Bong.) Carr. not visible at type M8 
but occurring in valley. 
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HOLOTYPE: British Columbia: Vancouver Island, upper Carmanah Valley, 

()Ct. 24, 1991 , coli. Redhead & Norvell (LLN 91.10.24-3 - DAOM 215607); 

~(WTU). 

NOTES: Phaeocollybia carmanahensis is distinguished by the 
small, exceedingly finely ornamented basidiospores (Figs. 2, 4) , 
resembling those of P. oregonensis, in combination w~h scarcely 
differentiated cystidia, clampless hyphae and basidia, a poorly 
developed ixocutis, small size of basidiomes, nonincrusting pigments 
and drab coloration. No single feature delim~s the species, 
atthough the drab coloration is fairly diagnostic. Phaeocollybia 
oregonensis differs from P.carmanahensis in having a much larger 
size (5-1 1 em diam pileus) and signijicantly thicker ixocutis (over 
120 pm thick), the matrix of which readily dissolves into a thin gel 
in 3% KOH solution, unlike the glassy gel of the latter. 

PHAEOCOLLYBIA KAUFFMAN/I (Sm~h) Singer, Rev. Mycol. 5: 11 . 1940. 
= Naucoria kauffmanii A.H. Sm~h. Mycologia 29: 52. 1937 

Figs. 6-14. 

PILEUS 75-104 mm wide, conic convex when young, later 
developing a pronounced obtuse umbo, inrolled and even outer 
margin becoming slightly incurved and uneven in age, heavily 
glutinous when fresh, glabrous, colour generally apricot-brown when 
young [umbo Orange Cinnamon w~h Mikado Brown zones, paler at 
margin] darkening in age to brown [Kaiser Brown to Cinnamon
Rufous w~h darker Carob Brown streaks radiating from the margin], 
opaque. CoNTEXT centrally 5-8 mm thick, fleshy, concolorous w~h 
lamellae but staining orangish 20 minutes alter being cut; odour 
when cut and taste strongly farinaceous, gluten w~h latently 
unpleasant taste. LAMELLAE narrowly adnate to adnexed becoming 
nearly free in age, occasionally forked in age, crowded, light Pale 
Pinkish Buff to Ochraceous Buff; lamellulae frequent, 3-tiered, 
irregularly dispersed. STIPE central, 60-107 mm extending above 
ground, 140-235 mm long including pseudorhiza, 15-16 mm wide at 
apex, swelling slightly to 19-20 mm at ground level before tapering 
down to the pseudorhiza, colour Light Pinkish Cinnamon to Pinkish 
Cmnamon at apex, darkening to Pale Orange Cinnamon or 
Testaceous to Vinaceous Russet at base, smooth, appressed
fibrillose under hand lens on the aerial portion, moist, cartilaginous. 
CONTEXT stuffed, concolorous w~h lamellae. 
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Fig. 6. Phaeocollybia kauffmanii (LLN 91.1 0.24-2) in situ, approx. 
nat. size. 

BASIDIOSPORES (Figs. 9, 11, 13) (9.5-)10-11 .2(-11.7) X 5.5-6.3 
(-6.5) ~m. most conspicuously inequilateral in profile, basically an 
amygdamorm, somewhat elongated shape, the bocly elongate
elliptical, w~h a mamm~orm 'beaked' apex and an eccentriC 
prominent apiculus; wall thickened except for the beak and apicuiUS. 
prominently ornamented w~h moderately coarse, obscurely banded 
rugos~ except on the smooth, short, blunt beak and apicuiUS. 
BASIDIA (Fig. 12) 4-spored, 32-39 x 7.9-9.2 ~m. clavate to somewhat 
cylindrical w~h a tapered pedicel, hyaline. CHEILOCYSTIDIA (Fig. 10) 
generally clavate, of varying lengths or catenulate, terminal cell 14-
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45 ~m long, apical portion 5-7.6 ~m diam, pedicel 1.8-3.1 ~m diam 
at narrowest portion, smooth, thin-walled, hyaline, crowded, forming 
a sterile margin. PLEUROCYSTIDIA lacking. CLAMP CONNECTIONS 
abSent throughout basidiomes. 

Figs. 7-8. Phaeocollybia kauffmanii (LLN 91 .1 0.24-2) after excavation, 
Bpprox. nat. size. 
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Fig. 9. Phaeocol/ybia kauffmanii (LLN 91 .10.24-1) basidiospore at 
8000 X mag. (SEM). 

PILEIPEUIS a distinct ixotrichodermium often collapsing to an 
ixocutis, the embedded hyphae 1.5-3.5 ~m diam, more or less 
ascending through the clear gel from the ends of a layer of clavate, 
catenate cells, 11-15 ~m diam immediately above a compact 
brownish pigmented subpellis of hyphae 4-6 ~m diam wtth walls 
slightly thickened up to 1 ~m. PILEUS TRAMA hyphae (5-)15-20 ,.m 
diam, loosely radially arranged, wtth slightly thickened walls. 
LAMELLAR TRAMA regular; hyphae (3-)9-13 ~m diam, hyaline except 
near the brownish subhymenium. 

STIPITIPELLIS on the aerial portion a compact layer of parallel 
hyphae 5-10 ~m diam w~h hyaline to melleous-coloured walls. 
overlaid w~h a few scattered loose hyphae 2.5-3 ~m diam, possibly 
in a thin mucilage, the stipttipellis intergrading w~h trama. SnPE 
TRAMA hyphae up to 24 ~m diam, parallel, w~h slightly thickened 
walls, hyaline to melleous. PseuooRHIZAL PEUIS hyphae subhyaline 
to darkly pigmented by moderately coarse encrustations ~ 
coagulated brownish contents, outer hyphae densely covered with 
tapered conical to lageniform hyaline cystidia-like growths (Fig. 14) 
on the refractive walls, up to 15 ~m long, 1-1 .5 ~m diam baSally• 
w~h necks less than 1 ~m. w~h or w~hout a small cap~ulum and/CI 
an apical droplet. 
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Figs. 10-12. Phaeocollybia kauffmanii (LLN 91.10.24-2) scale = 
1 O~m. Fig. 10. Cheilocystidia. Fig. 11. Basidiospores. Fig. 12. 
Basidia. Fig. 13. (LLN 91.10.24-1) Basidiospores. 

HABITAT: scattered in moss covered forest loam in mountain 
river flood zone, under old growth Tsuga heterophyl/a, Abies 
amabilis, and Alnus rubra . Picea sitchensis not in immediate vicinity 
but occurring elsewhere in valley. 

SPECIMENS EXAMINED: Br~ish Columbia: Vancower Island, upper 
~armanah Valley, Oct. 24, 1991 , coli. Redhead & Norvell (LLN 91 .10.24-1 = DAOM 
15608 & LLN 91 .10.24-2 = DAOM 215609; duplicates in WTU) . 



354 

.NOTES: The basidiospore sizes recorded by us for the B.c. 
collections - {9.5-)10-11.2(-11 .7) x 5.5-6.3(-6.5) ~m in Melzer's 
Reagent - are distinctly larger than those we measured from the 
holotype (A.H. Sm~h 3523; MICH), 8.5-9 X 5.4-5.8 ~m. or aa 
previously reported for P. kauffmanii by Smkh {1937), 8-10 X 4.5-6 
(7) ~m. These discrepancies, and observations first made by J. F 
Ammirati on the presence of clamp connections in some collect~ 
caused us to examine collections labelled P. kauffmanii previOUSly 
eked by Smkh (1957b) and Smkh & Trappe (1972). Smkh (1957b) 
gave a slightly broader basidiospore length range- 8-10 (11) lllll 
long. We observed a range of basidiospore sizes, subtle variation 
in the shape of cheilocystidia and collections wkh ekher abundant 
clamp connections, rare clamp connections, and some apparently 
lacking clamp connections. Any future segregation of taxa at the 
specific or subspecific levels will require a detailed analysis of these 
and other features. We have identified other collections from 
Washington, Oregon and California, which more or less correspond 
to the B.C. collections in that they lack clamp connections and have 
slightly more elongated basidiospores than the type specimen does. 
At this time the differences appear to be too subtle to propose 
formal taxonomic recognkion wkhout addkional corroborating 
evidence. 

Aside from the western taxonomic complex treated aa 
Phaeocol/ybia kauffmanii, there have been two published eastern 
North American records. Both are questionable. Bigelow & Barr 
(1966) recorded the species from Vermont. Examination o1 
Bigelow's # 13570 (NY ex MASS) confirms that k is immature, the 
few basidiospores present are not discharged and are possibly 
under sized and not fully ornamented. Contrary to Bigelow's 
published description, clamp connections are present and abundant 
Specific identification of this material must remain tentative unll 
substantiated by addkional collections. 

An earlier report by Hesler (1949) from the Great Smoky Mts.. 
Tennessee, was based upon a single mature basidiome which we 
examined (TENN 17217). It lacks clamp connections unlike the 
Vermont specimen. Reportedly k lacked the farinaceous odor wh8l'l 
fresh, a feature of western P. kauffmanii. It also has relatively large 
coarsely ornamented spores (up to 14 ~m in length). The thiO. 
hyaline suprapellis is barely distinct from a uniformly colored (~ 
brown) subpellis. Hesler (1949) described the pileus as not VI"""' 
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,vhBn fresh in contrast to the glutinous western P. kauffmanii which 
h8S a thick ixotrichoderm. 

Add~ional material of both of these eastern taxa, representing 
the southern Appalachians population and the New England 
poPulation must be obtained to document their variability. It may be 
thai P. kauffmanii does not occur east of the continental divide. 

GENERAL OBSERVATIONS ON WESTERN FINDS: 

The presence of two species of Phaeocollybia on Vancouver 
Island expands the known range northward into western Canada 
where the genus had been expected to occur. The Northern Pacific 
Coast section of the Coast Forest (Rowe 1959) in which the genus 
occurs extends into the Alaskan panhandle. Given the 
demonstrated close correlation between macrofungal geography to 
that of forest types (Redhead 1989), we anticipate the discovery of 
Phaeocol/ybia in northwestern British Columbia and possibly 
southwestern Alaska. We also suspect that additional species occur 
in B.C. 

Fig. 14. Phaeocollybia kauffmanii (LLN 91 .1 0.24-2) cystidioid 
elements on p!:eudorhiza, 3500 X mag. (SEM). 
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The unexpected discovery of a new species in the anc· 
forest also draws attention to the need to document North Amen: 
mycota while such hab~ats exist. Both P. carmanahensis and p 
kauffmanii and associated fungi may be much more common ~ 
western Canada but proof is lacking. 

The formation of small cap~ate cystidioid elements (Fig. 14) 
on the pseudorhizae was confirmed for both P. kauffmanii and P. 
carmanahensis as was predicted for all species in the genus 
(Redhead & Malloch 1986) and supported by observations by Laber 
(1991). The specimen of P. kauffmanii (DAOM 128319) originally 
examined for cystidioid elements by Redhead & Malloch has been 
redetermined to be P. spadicea Sm~h. 

ADDITIONAL NOTES ON EASTERN CANADIAN SPECIES 

Three species of Phaeocollybia were recognized from eastern 
North America, two of which occur in eastern Canada (Redhead & 
Malloch 1986). Two add~ional collections of these two species at 
MICH have been confirmed: 

Phaeocollybia christinae (Fr.) Heim, Encyl. Mycol. 1: 70. 1931. 
=Agaricus christinae Fries, Epicr. Syst. Mycol. p. 192. 1838. 

Nova Scotia: Hants Co., Mones Mt., Sept. 19, 1976, B. Shaw 14038. 

P. jennyi (Karst.) Romagnesi, Bull. Soc. Mycol. Fr. 58: 127. 1942. 
= Naucoria jennyi Karsten, Hedwigia 20: 178. 1881 . 

New Brunswick: Sunbury Co., July 31 , 1976, K A. Harrison 13025. 

ACKNOWLEDGEMENTS: We thank Drs. A. Sheffer & A. Fogel (MICH) for the uH d 
herbarium facilities and loans, and Drs. R. Helling (NY) and A. Petersen (TENN) tor 
specimen loans. Drs. B. Aeim and George Mueller provided invaluable help with the 
SEM. Special thanks go to Mr. A. MacKinnon, Ms. J. Peterson, Dr. B. Callan & [)r. 
E. Allen for arranging trips to the Carmanah Valley. Drs. J. Ammirati and Y. [)alp6 
kindly reviewed the manuscript. Joe Ammirati additionally provided incentive, notel 
and good natured guidance. 

REFERENCES 

Bandala-Mufloz, V. M., G. Guzman, and L. Montoya-Bello. 1989. Additions 
to the knowledge of Phaaocollybia (Agaricales, Cortinariaceae) from ~ 
with description of new species. MYCOTAXON 35: 127-152. 

Bigelow, H. E., and M.E. Barr. 1963. Contributions to the fungus flora of 
northeastern North America. Ill. AHOOORA 65: 289-309. . rJ, 
1966. Contri butions to the fungus flora of northeastern North AmeriCA
RHOOORA 68: 175-191. 



357 

orloW W.G., and E A Burt. 1929. ICONES FARLOWIANAE ILLUSTRATIONS OF 
f ' THE LARGER FUNGI OF EASTERN NORTH AMERICA. Farlow Library and 

Herbarium, Harvard University, Cambridge. 
o. F., and E. R. Farr. 1976. Notes on Phaeocollybia and Pholiota In the 

faiT. southern Appalachians. In THE OISTRIBliTIONAL H~TOAY OF THE BIOTA OF 
THE SOUTHERN APPALACHIANS. PART rv. ALGAE AND FUNGI. Edited by C. 
Parker and M.K Roane. University Press of Virginia, Charlottesville. pp. 296-
3()6. 

m'"· G., V. M. Bandala-Munoz, and L Montoya-Bello. 1987. The known 
GUZ species of Phseocoflybis (AgaricaJes, Cortinariaceae) in Mexico. MYCOTAXON 

30: 221-238. 
Heim. A. 1931 . Le genre fnocybe. Precede d'une Introduction generate a l'£1ude 

des Agarics Ochrospores. ENCYL. MYCOL. 1: 1-[431]. Paul Lechevalier & fils, 
Paris . 

Hesler, L A. 1949. Notes on southern Appalachian fungi. VIII. J . TENN. ACAD. 
SCI. 24: 81-93. 

Horak, E. 19n. Further additions towards a monograph of Phaeocollybia. 
SYDOWIA 29: 28-70. 

Laber, 0 . 1991. Ergiinzung zu "Die europiiischen Art der Gattung Phasocollybia 
und ihr Vorkommen im sUdlichen Schwarzwald.' ZEIT. F. MYKOL. 57: 
100-116 

Murrill , W. A. 1917. Naucoria. N. AM. FLORA 10(3) : 170.186. 
NoiVell , L. L. 1992. A Canadian Odyssey. MUSHROOM, THE JOURNAL 

10(2) : 9-12. 
Norvell , L. L. , and S. A. Redhead. 1992. Phaeocollybia in western Canada with 

observations on the P. kauffmanii complex. Abstract M341. ABSTRACTS OF 
PRESENTATIONS AT THE 1992 APS/MSA JOINT MEETING. Amer. Phytopath. 
Soc. & Mycol. Soc. Amer., Portland. 

Pomerleau, R. 1980. FLORE DES CHAMPIGNONS AU QU~BEC ET REGIONS 
LIMITROPHES. Les ~ditions Ia presse, Montreal. 

Pomerleau, R. , and W. B. Cooke. 1964. IX International Botanical Congress. Field 
trip No. 22. Quebec fungi. MYCOLOGIA 56: 61 ~26. 

Redhead, S. A. 1989. A biogeographical overview of the Canadian mushroom flora. 
CAN. J. BOT. 67: 3003-3062. 

Radhead, S. A., and D. W. Malloch. 1986. The genus Phaeocollft>ia (Agaricales) 
in eastern Canada and its biological status. CAN. J . BOT. 64: 124g...1254. 

Ridgway, R. 1912. COLOUR STANDARDS AND COLOUR NOMENCLATURE. Washington, 
D.C. 

Rowe, J. S. 1959. FOREST REGIONS OF CANADA. Dept. Northern Affairs and Natl. 
Resources, Forestry Branch. Bull. 123. 71 pp. 

Singer, R. 1957. Fungi mexicani, Series prima . Agaricales. SYOOWIA 
11: 354-374. 

_ 1970. Phaeocollybia (Cortinariaceae • Basidiomycetes) . FlORA NEOTROPICA 
4: 1-11 . 

__ 1987. Phaeocollybia in the oak woods of Costa Rica, with notes on 
extralimital taxa. MYCOL. HElVETICA 2: 247·266. 

Srnith, A. H. 1937. New and unusual agarics from the western United States. 
MYCOLOGIA 29: 4$-59. 

-- 1953. New and rare agarics from the Douglas Lake region and 
Tahquamenon Falls State Park, Michigan, and an account of the North 
American species of Xeromphalina. Pap. Mich Acad. Sci. 38: 53-87. 



358 

___ 1957a. Additional new or unusual North American agariee. sYoowtA, Belt. 
1: 46-61 . 

___ 1957b. A contribution toward a monograph of Phaeocol/ybia. BRITTONIA 
9: 195-217. 

Sm~h . A. H., and J. M. Trappe. 1972. The higher fungi of Oregon's CllaCade 
Head Experimental Forest and v icinity. I. The genus Phaeocollybia (Agartcolooj 
and notee and descriptions of other species In the Agaricales. Mvcot..0014 
64: 1136-1153. 



MlfC01fAXON 
Volume XL VI , pp. 359-361 January-March 1993 

ALTERNARIA TRJGLOCHINICOLA SP. NOV. 

J.L. ALCORN' and S.M. FRANCIS2 

1 Plant Protection Division, Department of Primary Industries, 
lndooroopilly, Queensland 4068, Australia 

2Boedelhofweg 92, 7211 BT Eefde, The Netherlands 

An Alternaria collected on Triglochinprocera R. Br. (Juncaginaceae) 
in Australia is considered sufficiently distinct from other taxa in the 
genus to justify its description as a new species. 

Alternaria triglochinicola Alcorn & S. Francis, sp.nov. (Figs 1-6) 

Conidiophora olivacea brunnea vel pallide brunnea, solitaria vel 
caespitosa, simplicia vel ramosa, cylindrica, multiseptata, parce 
genicuJata, 25-115 x 5-7.5 )liD, interdum ad basim tumida usque ad 11 
11m diam. Conidia olivacea brunnea, aurea brunnea vel pallide rufo 
brunnea, plerumque solitaria, recta, cylindrica vel anguste obclavata, 
5-20 septata, ad Sl!pta constricta, 0-5 septis verticalibus vel obliquis, 
laevia vel verruculosa, 48-165 x 11-20 )liD. 

In foliis vivis Triglochinis procerae, Peregian Beach, Queensland, 
Australia, 24 Oct. 1982, J.L. Alcorn 8242, IMI 273167 bolotypus, 
BRIP 13850 isotypus. 

Conidiophores olivaceous brown to mostly pale brown, single or in 
groups, sometimes emerging from stomata, simple or branched near 
base, cylindrical, multiseptate, sparingly geniculate, 25-115 x 5-7.5 I'm, 
sometimes swollen at the base to 11 11m diam. Conidia olivaceous 
brown to mostly golden or pale reddish brown, cylindrical to narrowly 
obclavate, straight, solitary or occasionally shortly catenate, 
commonly constricted at most transverse septa, vertical or oblique 
septa few (0·5), smooth or mostly verruculose, sometimes roughened 
in the lower part and smooth above, erostrate, 48-165 x 11-20 )liD, 



360 

Figs 1-6. Alternaria triglochinicola. 1. Conidiophores on wheat 
straw/water agar (BRIP 14071). 2. Conidia from the host (BRIP 
13850). 3. Conidium from PDA (BRIP 16813). 4-6. Conidia from 
wheat straw /water agar (BRIP 13850), showing the entire 
conidium verruculose (4), the upper part smooth (5), and the 
smooth hilar area with central pore (6). Scale bars = 10 >tm, figs 
1-4; 5 >tm, figs 5-6. 
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5-20 septate. Basal cell variable in shape, cylindrical, hemiellipsoidal 
or hemispheric, with a hilum 3-4 ).lm diam. Conidia in culture on 
PDA are similar to those on the host, but ornamentation is slightly 
more pronounced and constriction at the transverse septa is greater. 
On water agar + wheat straw conidia are smaller (40-100 x 
9-17.5 I'm) than on the host or PDA, and have fewer transverse septa 
(4-14). 

The fungus is associated with and can be isolated from large black 
leaf spots on the host. Pathogenicity has been demonstrated on 
glasshouse-grown seedlings of T. procera, with infection being 
obtained more readily on leaves wounded prior to inoculation. 

Alternaria triglochinicola is most like A. leucanthemi Nelen, but differs 
in producing verruculose conidia whereas those of the latter species 
are smooth, and in conidial width, 11-20 ).lm compared with 20-33 ).lm 
for A. /eucanthemi (Simmons, 1965, 1986). In addition conidiophores 
of A. /eucanthemi are often 8 I'm in diameter (Simmons, 1965) while 
those of A. triglochinicola are commonly 5-6 ).lm. The taxon is 
somewhat similar to A. dennisii M.B. Ellis but conidia are much 
larger than in that species, now referred to Embellisia (Simmons, 
1990). It is quite distinct from the anamorph of Pleospora 
triglochinicola Webster, Stemphy/ium triglochinicola Sutton & 
Pirozynslci. 

Other specimens examined. Triglochin procera, Peregian Beach, 
Queensland, Australia, 18 Sept. 1983, J.L Alcorn 8349, BRIP 14071; 
22 Oct. 1989, J.L. Alcorn 8914, BRIP 16813. 

We are grateful to E.G. Simmons for his taxonomic advice, to 
D.H. Gowanlock for the scanning electron micrographs, and to 
J.A.G. Irwin for reviewing the manuscript. 
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Ceratocystiopsis proteae and its anamorph, Knoxdaviesia froteae, occur 
commonly in the infructescences of Protea repens. Conidia o K proteae are 
produced in a gloeoid mass at the apices of phialidic conidiogenous cells. It 
would thus be expected tbat the conidia should be produced by apical wal l 
building with enteroblastic prol iferation and holoblastic ontogeny. TEM 
examination of conidium development in K proteae, however, revealed the 
presence of a delimitation wall layer continuous with the new conidium inner 
wal l. This might indicate some relationship with the ring wall building 
process. It is our opinion that the wall orientation in this case represents a 
hitherto unrecognized variation in phialid ic conidial development. 

INTRODUcnON 

The genera Ophiostoma H. & P. Sydow, Ceratocystis sefiSu stricto and 
Ceratocystiopsis Upadhyay & Kendrick are included in Ceratocystis Ellis & 
Haist. sefiSu lato. (De Hoog & Scheffer, 1984; Upadhyay, 1981; Wingfield, 
Van Wyk & Marasas, 1988). Ophiostoma is characterized by having 
anamorphs with apical wall building conidial development (Minter, Kirk and 
Sutton, 1983a). These include representatives of genera such as Graphium 
Corda, Sporothrix Hekt. & Perkins, Hyalorhinocladiel/a Upadhyay & 
Kendrick and Leptographium Lagerberg & Melin (Upadhyay, 1981; 
Upadhyay & Kendrick, 1975). In contrast, Ceratocystis sensu stricto has 
anamorphs in Clzalara (Corda) Rabenh. (De Hoog & Scheffer, 1984; 
Upadhyay, 1981) and possibly Sporendocladia Arnaud: Nag Raj_& Kendrick, 
where conidia develop through a ring wall building process (Ue Hoog and 
Scheffer, 1984; Minter et at. , 1983; Wingfield, VanWyk & Wingfield, 1987). 

Oplziostoma and Ceratocystis s.s. can also be distinguished from each other by 
their cell wall components. Ophiostoma spp. have cellulose, chitin and 
rhamnose in their cell walls. In contrast, Ceratocystis spp. have cell walls 
more typical of Ascomycetes, containing chitin and no cellulose or rhamnose 
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(Harrington, 1987; Jewell, 1974; Rosinski and Cam\'ana, 1964; Smith, Patik 
& Rosinski, 1967; Weijman and De Hoo~, 1974 . Oploiostoma can also 
tolerate high concentrations of cycloheximide whereas Ceratocystis s.s. is 
sensi tive to this antibiotic (Harrington, 1981}. 

Ceratocystiopsis was established by Upadhyay and Kendrick (1975) to 
accommodate those species of Ceratocystis s.l. with falcate ascospores. 
Wingfield et a/. (1988) described a new species of CeraJocystiopsis, C. proteae, 
that occurs commonly in the insect-infested infructescences of Protea repens 
(L} L Ceratocystiopsis proteae was found to share characteristics of 
Ceratocystis s.s. (cycloheximide sensitivity), CeraJocystiopsis (falcate 
ascospores) and Oploiostoma (relatively long perithecial necks, divergent 
ostiolar hyphae and an anamorpb with holoblastic conidium development), 
but because its ascospores were apparently sheathed and falcate, it was 
thought to be best accommodated in CeraJocystiopsis. 

Knoxdaviesia Wingfield, Van Wyk & Marasas, a new genus of dematiaceous 
Hyphomycetes, was established to accommodate the anamorph of C. proteae. 
llus genus superficially resembles the Hyphom'J.cete genera Stacloybotrys 
Corda and Ploialoceploa/a Kendrick (Wingfield eta ., 1988). Knoxdaviesia, like 
the genera P!oialograploium Upadhyay & Kendrick and Ploia/oceploala appears 
to have distinctly phtalidic conidium development. However, only one species 
of Ophiostoma, 0. francke·grosmanniae, has a Phialocephala anamorph 
(Davidson, 1971; Upadhyay, 1981). Moreover, the latter fun~s is thought to 
be better placed in Leptograploium (Harrington, 1988). Sinularly, studtes of 
conidium ontogeny in species of Phialographium suggest that both percurrent 
and apparent false sympodial proliferation can be observed in single species 
assigned to the genus (Wingfield, Van Wyk & Van Wyk, 1989). Light 
microscope studies showed that conidium development in Knoxdaviesia is 
unlike that of the anamorphs of Oploiostoma and is possibly more like that of 
anamorphs of the Hypocreales. In this study, a detailed examination of 
conidium development in Knoxdaviesia proteae was undertaken in the hope 
that this might improve our understanding of the relationships between this 
fungus and other anamorphs of Ceratocystis sensu /ato. 

MATERIALS AND METHODS 

Knoxdaviesia proteae was isolated from ascomata of C proteae in a Protea 
repens infructescence at Stellenbosch in the Cape Province of South Afr ica. 
The culture was grown on 2 %malt extract agar (20 g Difco malt extract; 20 
g Difco Bacto agar/ 1 L water) in Petri dishes and incubated at 20 •c for 
approximately two weeks until onset of sporulation. 
Conidial development was examined using scannin~ electron mkroscopy 
(SEM}, transmission electron microscopy (TEM}, light and fluorescence 
microscopy. Specimens for SEM and TEM were cut from agar and fixed in 
3% glutaraldehyde and I % osmium tetroxide in 0.1 M buffer (pH 7.0), and 
dehydrated in a graded acetone series. Material for SEM was critical point 
dried (Cohen, 1970), coated with gold/palladium and viewed with an lSI 
scanning electron nucroscope. 

Material for TEM was fixed in a similar way, embedded according to Spurr 
(1969) and the epoxy resi n was polymerized at 70 •c for 8 hours. Ultrathin 
section~ (60 nm) were cut with glass knives, mounted on copper grids and 
stained for 20 minutes in uranyl acetate followed by 10 minutes in lead 
citrate (Reynolds, 1963). Sections were examined wuh a Phillips EM300 
transmission electron microscope. 
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Figs I-4. Conidiophores and conidiogenous cells of K proteae. Fig. 1. Light 
micrograph of the conidiophore of K proteae showing a cellarette at the apex of a 
conidiogenous cell (arrow). Fig. 2. Fluorescence micrograph of the conidiogenous 
~e lls of K proteae, revealing the presence of periclinal thickening (arrows), on the 
1nside of the apices of the conidiogenous cells. Fig. 3. TEM of a section through the 
conidiogenous cells of K proteae, showing distinct phialid ic conidiogenous cells wi th 
well developed periclinal thickening (Bar = 1 urn). Fig. 4. SEM of conidiogenous 
cells of K proteae. Cellarettes at the apices of the conidiogenous cells (arrowhead ) 
and conid1a with single attachment points (arrow ) are typical of phialidic conidial 
development (Bar = I um). 
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Conidia and conidiophores to be examined using fluorescence microscoJ?y, 
were mounted on glass slides in a 0.05 % w fv solution of cellifluor white 
M 2R optical brightener in 0.1 M phosphate buffer. Samples were examined 
with a Zeiss Axioskop fluorescence microscope, dark background and 
ultraviolet light (365 nm) and photographed using llford FP4 film. 

RESULTS 

Light and fluorescence microscopy, as well as TEM and SEM examination 
of conidium development in K proteae, verified the presence of distinctly 
phialidic conidiogenous cells (Fl@S 14). Small, yet distinct collarettes were 
obvious at the apex of the maJOnty of conidiogenous cells (Fig. 4). Conidia 
had single attachment scar (Fig. 5) and were produced in a gloeo1d mass at 
the apex of the phialidic corudiogenous cells. 

In K proteae the firs t conidium was produced holoblastically (conidium 
ontogeny) by apical wall building. At the base of the newly developing 
conidium, a delun.iting septum was formed (Fig. 6). Distinct wall material 
was observed at the base of newly developed conidia (Fig. 7). It therefore 
appeared that conidial secession was delayed. A new wall building apex was 
formed, just below the septum dellmitmg the preceding conidium. The 
secretory organelles (apical vesicles), which are responsible for wall 
synthesis, were also visible below the delimiting septum (Fig. 8). A new wall 
building apex was therefore simultaneously being produced m the region 
where the new conidium would develop (Fig. 8). The preceding conidium 
then seceded (conidial secession) and the second conidium was thus formed 
by enteroblasuc proliferation followed by holoblastic ontogeny. 

In young conidiogenous cells, very little periclinal thickening was observed 
(Fig. 9) and, as subsequent conidia were produced, there was an 
accumulation of proliferation wall layers adjacent to the conidiogenous cells 
inner walls and, just beneath the collarettes (Figs 6-8). The proliferation wall 
layer is continuous with the outer wall layer of the new corudium (Figs 7, 8). 
These wall layers eventually led to the narrowing of the apices of the 
conidiogenous cells. 

DISCUSSION 

Conidia of K proteae were formed by an apical wall building process. This is 
also a common feature in the anamorphs of Oplziostoma and Ceratocystiopsis 
i_n contrast to the anamorphs of Ceratocystis s.s. where conidia are produced 
by ring wall building (Minter et al. , 1983a). 

Figs 5-9. TEM of the anamorph of C. proteae. Fig. 5. A conidium having 
only one, basal attachment scar (arrow, ~ ) (Bar = 0.5 urn). 
Fig. 6. Delimitation of the conidium, preceded by enteroblastic proliferation 
and holoblastic ontogeny (Bar = 0.5 um). Fig. 7. Conidial secession appears 
to be delayed and new wall layers are formed at the base of the newly 
developed conidium (arrows) (Bar = 0.5 urn). Fig. 8. The wall building a~ex 
is replaced below the delimiting septum and enteroblastic proliferatiOn 
occurs in this area (Bar = 0.5 um). Fig. 9. A young conidiogenous cell in 
which very little periclinal thickening is visible, indicating that periclinal 
thickening results from an accumulation of proliferation wall layers 
(Bar= I urn). 
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Conidia were oval to cylindrical with a single attachment scar (Fig. 10 A), also 
indicative of apical wall building. Fungi with ring wall buildin~ tend to have 
cylindrical conidia with two attachment scars (Minter er al., 1982) (Ftg. 10 B). 

TEM studies revealed the presence of periclinal thickening toward the inside of the 
walls of the conidiogenous cells just beneath the collarettes. This phenomenon is 
common in fungi rroducing conidia from phialides by apical wall building and 
occurs in species o Triclwdemw (Cole & Samson, 1979; Hammill, 1974), Fusarium 
(Marchant, 1975; Van Wyk era/., 1987) and Cryprosporiopsis (Sutton & Sandhu 
1968). According to Minter era/. (1983a) the presence of periclinal thickening 
indicates a succession of replacement wall building apices and us absence shows the 
presence of a wall building ring. However, it has also been suggested in Fusarium 
that periclinal thickening has no connection with production of successive conidia 
(Tiedt, Jooste & Hamilton-Attwell, 1986; Tiedt & Jooste, 1988). We however 
contest this view and be lieve that this accumulation of wall layers within the 
phialide, if it went on long enough, would eventually lead to the blockage of the 
conidiogenous cell. Our sections through youn~ conidiogenous cells, showing only 
sl ight pe riclinal thickening, support our suspic1on. It is surprising however, that a 
cer tain de~ree of periclinal thickening also occurs in the corudiogenous cells of fungi 
with "t rue' conid1al chains (Minter et al., 1983a). It may be possible that some 
degree of periclinal thickening is always present and may have a function in 
protecting the conidiogenous ce ll or supporti ng the conidial mass. In this case, we 
would not expect to see a gradual increase in this thickening, nor would striations 
indicative of mdividual walls be present. 

10 

A B 

Fig. 10 A, B. Schematic representation of conidia illustrating different arrangements 
of dehiscence scars. A. Conidium with a singlle, basal dehiscence scar, indicative of 
apical wall building. B. Conidia produced by ring wall building are characterized by 
apical and basal dehiscence scars. 
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From sections through conidiogen~us c~lls, distinct wall m~lt~r!al was observed t~ 
form during early stages of prohferauon, below the delmutmg septum, and It 
therefore appeared that conid1al secession was delayed. However, these cell walls 
apparent ly repre~ent a fonn of a~ical ~al.l building with a.cent~pet~l (latera}) onset 
of the proliferauon ~t~g~ and m1ght md1cat~ some r~lauo~h1p with the nng wall 
buildin~ process. llus IS m contrast to Fusanum spp. m wh1ch the very early stages 
of prohferat_ion is only apical (centrifugal). The consequence of this phenomenon is 
still uncertain. 

Observations in this study confirm the sentiments of Minter, Sutton and Brady 
(J983b) that the term phialide can only be used relatively and in specific cases needs 
careful definition. Certain supposedly diagnostic structures, such as collarettes and 
periclinal thickening can be misleading. 

from our study it was clear that conidia in. K p~oreae develop. by an apical wall 
building process and that no percurrent prohferauon occurs. T111s IS an uncommon 
phenomenon amongst anamorphs of Ophiostoma, where percurrent proliferation is 
usually present (Wingfield, 1985; Wingfield er al., 1987). Conidium development in 
K proteae was therefore more similar to that of anamorphs of the Hypocreales with 
apical wall building, phialidic conidiogenous cells and periclinal thickening (Minter 
eta!., 1983a). This adds to the very unusual characteristics of Ceratocystiopsis protea. 
Other anamorphs of Cermocystis s.l., and particularly species of Ophiostoma, should 
be examined to characterize their patterns of conidium development and to 
evaluate their taxonontic significance in this group of fungi. 
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The anamorph genera Pesotum and Phia/ographium were recent ly reduced to 
synonymy with Graphium following studies of their mode of conidium development. 
Because there was limited ultrastructural evidence in the latter study, the present 
study was undertaken to examine addit ional species. All species examined showed 
percurrent proliferation of conidiogenous cells which is a distinguishing 
characteristic of Graphium species. Results of this study reaffi rm that Graphium is 
the only acceptable name for synnematous anamorphs of Ophiostoma. 

INTRODUCTION 

The Graphium complex has included the genera Graphium Corda, Pesotum Crane & 
Schoknecht and Plualographium Upadhyay & Kendrick, which are well established 
anamorphs of Ceratocystis Ell is & Haist., Ophiostoma H. & P. Sydow and related 
fungi (Upadhyay, !981). Species in the Graphium complex are characterized by 
darkly p1gmented, synnematous conidiophores, bearing complex conidiogenous 
apparatus, capped by sl imy heads of conid1a (Upadhyay, 198 1). This group of fungi, 
includin~ other spec1es of Ceratocystis sensu faro, are well known causative a~ents of 
blue-stam in logs and lumber (Bakshi, 1951; Upadhyay, 1981), and exist m close 
association with insects, such as ambrosia beetles (Bakshi, 1950; Wingfield & Gibbs, 
199!). 

The genus Graphium was originally established for fungi with dark conidiophores 
that are penici llately branched with slimy heads of small aseptate, hyaline conidia 
(Corda, 1937). Corda's original description (1957) was amended by Saccardo (1886) 
and GoidAnich (1935). However, after the establishment of conidium development 
as a taxonomic criterion by Hughes (1953), Crane and Schoknecht (1973) observed 
different modes of conidium development in G . penicillioides Corda, and the 
anamorphs of 0. u/mi (Bu isman) Nannf. and 0. piceae (Miinch) Syd. & P. Syd. The 
g~nus Pesotum was introduced for the anamorphs of the latter two species, to 
disti nguish their sympodial conidial development from the anne llated appearance of 
the conidiogenous cells of G. penicillioides. Upadhyay and Kendrick (1974) followed 
th1s trend when they established Phialograpluum for the Graphium -l ike anamorphs 
of Ophiostoma with phialidic conidiogenesis (Seifert & Okada, 1992). 
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During previous studies on the Leptograpllium Lagerberg & Melin -complex (the 
mononematous analogues of the Graphium complex}, Wingfield (1985) reduced 
Verticicladiella Hughes to synonymy with Leprographium. This synonymy was based 
on studies showins that conidium deve lopment in Vet1icicladiella only had the 
appearance of bemg sympodial, when it was actually anne ll idic. Van Wyk, 
Wmgfield and Marasas (1988) later showed that delayed secession of the newly 
formed conidia and the ea rly onset of the successive proliferation stage sometimes 
results in the sympodial appearance of the conidiogenous cells in this group of fungi. 
This overlap in developmental sta8es eventua lly leads to conidia that are left 
hanging along the sides of the conid1ogenous ce ll, creating an illusion of sympodial 
development. Wingfie ld, Kendrick and VanWyk (1991) elaborated further on this 
view, and Pesotum and Phialographium were reduced to synonymy with Graphium. 
The latter study was, however, supported onJy by limited ultrastructural evidence 
from a few species. The aim of the present study was, therefore, to examine 
additional species in order to clarify this issue. 

MATERIALS AND METHODS 

Species examined included Graphium ulmi Schwarz, the type species of Pesotum 
obtained from the forest pathology culture collection of the Department of Plant 
Pathology, Unive rsity of Minnesota; Graphiwn piceae (Crane & Schoknecht) 
Win~field & Kendrick ( =Pesotum piceae ), from the culture collection of Dr. D.W. 
Dav1dson; the unnamed anamorph of Ophiostoma olivaceum Mathiesen, previously 
assigned to Phialographium by Upadhyay (1981) and from the collection of Dr. T. 
Hinds (C·382); the unnamed anamorph of Ophiostoma davidsonii (Oichowecki & 
Reid) Solheim (IMI 176524), formerly assigned to Phialographium by Upadhyay 
(1981); Ophiostoma olivaceapinii Davidson with an undescribed anamorph, which 
accord ing to Upadhyay (1981) shou ld be assigned to Graphium, from the forest 
pathology culture collection of the Department of Plant Pa thology, U ni ve rsity of 
Minnesota. All cu ltures were grown on 2% malt extract agar (20 g Difco malt 
extract; 20 g Difco Bacto Agar; 1000 mL H20) in Petri dishes and incubated at 25 °C 
until the onset of sporula tion. 

Figs 1·8. Conidiogenous cells of the anamorph of 0. olivaceapinii (Figs 1-4) and 
Graphium ulmi (Figs 5-8). Fig. I. SEM of conidiogenous cells showing tightly 
packed annellations towards the apices (arrows) (Bar = I urn). Fig. 2. Bright fie ld 
micrograph showing the presence of incomplete dehiscence of newly formed 
conid ia, giving a sympodial appearance to conidiogenous cells (arrow) (Bar = 
10 um). Fig. 3. TEM of a sect ion through a conidiogenous cell ind icating an overl ap 
in the stages of secession of the newly formed conidium and proliferation of the 
conidiogenous cell (Bar = I urn). Fig. 4. TEM showing conidia left hanging along 
the sides of conidiogenous cells as a resu lt of delayed secession (Bar = 0,5 urn). 
Fig. 5. SEM showing annell ati ons on the su rface of the conidiogenous cells (arrows) 
as we ll as ' knobbly' structures that could be interpreted as sympodia l development 
(arrowheads) (Bar = I urn). Fig. 6. Annellated conidiogenous cells with newly 
formed conidia left hangin_g along the sides of the conidiogenous cells as a result of 
incomplete deshiscence (Bar = I urn). Fig. 7. Bright field micro.graph of a 
conidiogenous cell showing delayed secession of the newly formed conid1um (arrow) 
(Bar = I urn). Fig. 8. TEM of a section through a conidiogenous cell indicating 
an nellations towards the apex (arrows) as well as delayed secession of the conid ium 
(Bar= I urn). 
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For bright field microscopy, fun~al material was mounted on glass slides in 
lactophenol and photographed wuh Iiford FP4 film. Specimens for scanning 
electron microscopy (SEM) were cut fr'?m cultures. in Pet ri dishes and fLXed in 3 % 
glutaraldehyde, followed by I % osrruum tetrOXIde for 2 h. Dehydration was 
performed in a graded acetone series, after which the material was critical point 
dried, mounted, coated with gold/palladium and viewed with a JSM 6400 scanning 
electron microscope. 

For transmission elect ron microscopy (TEM), the fucation and dehydration 
procedure was the same as that for SEM. Sr.ecimens were then embedded 10 epoxy 
resin (Spurr, 1969) and polymerized at 70 C for 8 h. Sections (60 nm) were cu~ 
mounted on copper grids, stained with uranyl acetate (20 - 30 min) and lead citrate 
(10 min) (Reynolds, 1963) and viewed with a Phillips EM 300 transmission electron 
microscope. 

RESULTS AND DISCUSSION 

The anamorph of 0. olivaceapinii was characte ri zed by dark synnematous 
conidiophores (Davidson, 1971), with ti~htly packed, yet distinct annellations at the 
apices of hyaline conidiogenous cells, md1cating percurrent proliferation (Fig. 1). 
Bright field micrographs gave the impression of sympodial conidial development 
where two or more conidia could be observed at the apices of conidio~enous cells 
(Fig. 2). However, TEM studies clearly showed that the stage of secessiOn of newly 
(armed conidia was repeatedly not completed, leaving newly formed conidia 
han~ing along the sides of the conidiogenous cells, creating the illusion of syrnpodial 
comdial development (Figs 3, 4). Conidium development in the anamorph of 
0. olivaceapinii IS therefore similar to that in Leptographium procernm (Kendrick) 
Wingfield, L. terebrantis Barras & Perry, and L. tnmc(liUm (Wingfield & Marasas) 
Wingfield (Van Wyk et a/., 1988), where the stages of secession and proliferation 
overlap. The result is annellidic conidium development that can easily be mistaken 
for sympodial ontogeny using light microscopy. 

According to Crane and Schoknecht (1973), conidia in both Graphium ulmi and 
G. piceae are produced sympodially on short nodules or denticles. Hiratsuka and 
Takai (1978) made the same comment for G. ulmi in thei r study of this fungus. In 
the present study we observed the same sequence of events in G. ulmi (Figs 5-8) and 
G. piceae (Figs 9-12), as those in the anamorph of 0. olivaceapinii. Annellations 
were, however, not as tightly packed (Figs 5, 6, 9, 10), as in the latter species. No 
short denticles or nodules, as noted by Crane & Schoknecht (1973) and Hiratsuka & 
Takai (1978), were observed. We did, however note the presence of 'knobbly' scars 
on some of the conidiogenous cells in G. ulmi (Fig. 5) which could indicate 
sympodial development. The same structure could be observed in the transmission 
electron micrograph. Howeve r, annella tions were distinctly visible in the same 
micrograph (Fig. 8). 

Figs 9-14. Conidiophore and conidiogenous cells of Graphium piceae and G. ul'!'i. 
Fig. 9. SEM of the synnematous, sheathed conidiophore of G. piceae showmg 
conidiogenous cells with apparent sympodial conidial development (arrows) (Bar = 
10 urn). Fig. 10. SEM of the conid1ogenous cells of G. piceae, showing conidia left 
hanging along the sides of the conidiogenous cells resulting from delayed secess1on 
(arrow) (Bar = 10 urn). Fig. 11 , 12. TEM of sections through conidiogenous cells 
indicating annellations towards the apices (arrows), as we ll as delayed secession off 
the conidia (Bars = 1 urn). Fig. 13. SEM of the Sporothrix synanamorphic state o 
G. ulmi (Bar = I urn). Fig. 14. Sporothrix synanamorph of G. piceae (Bar = 10 urn). 
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We, therefore, confirm the reassignment of these two species lO Graphium 
(Wingfield er a/., 1991~ G. ulmi and G. piceae were a lso characterized by the 
presence of sympodial Sporothrix Hekt. & Perkins synanamorphic states 
(Figs 13, 14), a common feature among Graphium anamorphs of Ophiostoma (De 
lioog, 1974). 

The unnamed anamorph of 0. davidsonii has been described by Olchowecki and 
Reid (1974) as being synnematous with phialidic conidiogenous cells. Upadhyay 
(1981), therefore, stated that it was a species of Phialographium. Bright field 
micrographs showed that the conidiogenous cells of the anamorph of 0. davidsonii 
appeared to be phialidic with small collarettes and periclinal thickening towards the 
inside of the cell (Fig. 15). However, SEM and TEM studies clearly showed distinct 
annellations towards the apices of conidiogenous cells (Figs 16, 17). Scanning 
electron micrographs also mdicated the presence of incomplete deshiscence of 
newly formed comdia, giving a sympodial appearance to such conidiogenous cells 
(Fig. 18), whereas TEM studies verified the occurrence of sympodial or angled 
percurrent proliferation in terms of Wingfield eta/. ( 1991) (Fig. 17). This study 
reaffirms that the placement of the anamorph of 0 . davidsonii m Phialogroplrium 
was incorrect and that it shou ld be assigned to Graphium as suggested by Wingfield 
eta/. (1991). 

Another anamorph accepted as a species of Phialographium is that of 0. o/ivaceum 
(Upadhyay, 1981). Olchowecki and Reid (1974) also noted that the morphology of 
the 'phialides' and the a rrangement of the individual stalks composing the synnema 
of this fungus, were very similar to that of the anamorph of 0. davidsonii. Neither 
Mathiesen (1951), nor Hunt (1956), discussed the mode of conidiogenesis in their 
descriptions of the fungus, although it appears to be phialidic in Mathiesen's (1951) 
schematic representat ions. It was difficult to interpret with certainty the natu re of 
the conidiogenous cells from bright fie ld or SEM studies because the apices of these 
cells were characterized by a prominent widening (Figs 19, 20). From these 
micrographs the conidiogenous cells appeared to be phialidic. TEM studies, 
however, showed the presence of annellations on the surface of the widened apices 
of the conidiogenous cells. This anamorph should, therefore, also be assigned to 
Graphium . 

This study has reaffirmed that anamorphs of Ophiostoma assigned to the Graplrium 
complex cannot be further segregated on the basis of mode of conidium 
development Graphium can, therefore, be the only acceptable name for 
synnematous anamorphs of Ophioscoma. 

Figs 15-22. Conidiogenous cells of the unnamed anamorph of 0. davidsonii (figs 15· 
18) and 0. olivaceum (Figs 19-22). Fig. 15. Bright fie ld micrograph showing 
apparent phialidic conid1ogenous cells with periclinal thickening towards the apices 
(arrows) (Bar = 10 urn). Fig. 16. SEM revealing the presence of distinct 
anne llations towards the apices of the conidiogenous cells (arrows) (Bar = 1 urn). 
Fig. 17. TEM of a section through a conidiogenous cell showing di stinct annellations 
at the apex (arrows) (Bar = 0,5 urn). Fig. 18. Example of incomplete secession of a 
newly formed conidium resu lt ins in an illusion of sympodial conidial development 
(Bar = I um). Fig. 19. Light m1croscopy showing a widen ing towards the apex of 
the conidiogenous cell (arrow) (Bar = 1 urn). Fig. 20. SEM of conidiogenous cells 
with a prominent widemng at the apex (arrows) (Bar = I urn). Fig. 21, 22. TEM of 
sections through the conidiogenous cell showing the presence of annellations on the 
surfaces of the widen ings at the apices (arrows) (Bars = 0,5 urn). 
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Other synnematous anamorphs such as Graphilbum Upadhyay & Kendrick. 
Hyalopesotu~n Upad~yay & Kendrick a_nd Gr~phioclfU!iella Upadhyay are separated 
from Grapluum spec•es only on the bas•s of pigmentation and spore septation. Th 
will also have to be exammed to clarify whether it is justifiable to separate the~ 
from Grapllium. 
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Introduction 

During an investigation on soil microfungi in the Eastern Amazon an 
Ophiostoma species was isolated !rom washed soil particles which does not 
lit with the description ol any known species (Hunt, 1956; Upadhyay, 
1981; Griffin, 1966; Olchowecki & Reid, 1974). The segregation ol Ophio
stoma !rom Ceratocystis as proposed by de Hoog & Scheller (1984) bas 
been vindicated by partial sequencing ol small subunit rONA (Spatafora 
& Blackwell, 1992). The anamorph ol the new taxon is close to a 
Hyphomycete known as Sporothrix in/lata de Hoog (1974; type strain CBS 
239.68) or Humicola dimorphospora Roxon & S. Jong (1974; type strain 
CBS 553.74), for which no teleomorpb was so far known. 

Ophiostoma bragantinum Pfenning & Oberwinkler sp. nov. - Fig. 1 

Coloniae in agaro Iarina avenae conlecto at 20 mm diam. post 10 dies 
20"c . Mycelium hyalinum, coloniae reversum incoloratum. Ascomata 
copiosa post 15 dies, atra; parte basilari globosa, 130-220 11m diam., 
hyphis pigmentatis, septatis, simplicibus, ad 1.5 11m latis circumdata, in 
agaro submersa, colla 700- 1200 I'm Iongo, e 25 )'m in parte inleriore ad 
12-16 11m sursum angustata, coma hypbarum hyalinarum ad 45 )'m 
longarum coronato. Asci obovati , 10- 12 x 6-7 )'m. Ascosporae ovalcs vel 
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rcniformcs, dilute pigmentatae, 3- 3.2 x 1.5 Jlm. Sporae in summa 
ascomate in massa cremea mucida aggrcgatac. Species homolhallica. 

Holotypus Herb. CBS 474.91, isolatus e terra in sylva primaria, Capitao 
Poc;o, Para in Brasilia lecta, in Herb. CBS pracscrvatus. 

Teleomorph: Colonies on oatmeal agar (OA) and potato-carrot agar 
(PCA) reaching 20 mm diam in 10 days at 20-22•c. Mycelium hyaline, 
colony reverse colourless. Ascomata produced abundantly alter two weeks 
at 20-3o· c , black, basal pari globose, 130-220 11m diam, with pigmented, 
septate, unbranched, up to 1.5 Jlm wide hairs, immersed in the substratum; 
bearing a 700-1200 11m long creel neck, tapering from about 25!1m in the 
lower part to 12-16 11m, and terminating in a distinct fringe of hyaline 
ostiolar hairs, up to 45 11m long. Asci clavate when young, obovate at 
maturity, evanescent, 10-12 x 6-7 11m. Ascosporcs reniform, faintly 
pigmented at maturity, 3-3.2 x 1.5/lm. Spores forming a cream-coloured 
slimy head at the tip of the ascoma. Homothallic. 

Anamorph: Close to Sporothrix inflata de Hoog. The only difference are 
the occasionally slightly roughened, pigmented blastoconidia. Conidio
phores erect, 20-40 11m ta ll , forming distinct head-like structures with 
numerous conidiilerous den tides, about 0.8-1.5 x 0.5 11m. Sometimes the 
conidiophores are so short, that the conidia are almost sessile on the 
vegetative hyphae. Conidia hyaline, guttulilorm or fusiform, pointed at the 
base, hyaline, smooth-walled, 4-6 x 2--2.5/lm. lateral, mostly pigmented 
blastoconidia abundant, immersed or superficial, globose, slightly 
roughened, about 4 11m diam. 

Temperature relationships: 0. bragantinum: optimum (21- )27(-30)•C, 
maximum above 3o· c , S. in/lata (CBS 239.68) optimum 24· c , maximum 
near3o· c, H .dimorphospora (CBS 553.74) optimum 21-24· c, maximum 
idem. 
Etymology: Bragantina, a geographical region in the state of Para, Brazil. 

Material examined 

CBS 474.91 (type strain). CBS 430.92. CBS 431.92. from soil under primary forest. Brazil. 
ParA, Capitao P~ - leg. L. Pfenning. December 1990. 
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,. 

Fig. 1. Ophiostoma bragantinum, a. ascocarp, b. asci, c. ascospores, 
d. pigmented, sessile conidia, e. conidiopbores. f. hyaline conidia. 
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Discussion 

Sporothrix in/lata ( ~ Humicola dimorphospora) is a common soil fungus 
in temperate regions (de Hoog, 1974; Domsch et al., 1980). So far its 
teleomorph is not known . Ascomata of 0. bragantinum arc also produced 
in single-spore cultures, hence this species is homothallic. The genetic 
distance between the two taxa has not yet been established. The ornamen
tation of the pigmented blastoconidia in 0 . bragantinum is the only 
morphological difference so fa r observed. Its temperature optimum is also 
slightly higher. 

Similar species of Ophiostoma include 0. stenoceras Robak (1932) 
and 0. tetropii Mathiesen (1951). O.tetropii has allantoid ascospores, 3-4 
x 1.5-2 11m, the anamorph is indistinguishable from Sporothrix schenckii 
Hektoen & Perkins (de Hoog, 1974). The former has orange-section
shaped ascospores measuring 3-4.5 x 1.8- 2.2 11m, the anamorph is S. 
schenckii (de Hoog, 1974; Upadhyay, 1981). 0. albidum Mathiesen-Kaarik 
(1951; Hunt, 1956) is considered a synonym of 0. stenoceras (de Hoog, 
1974; Upadhyay, 1981). 

Two recently described species from Roraima State (North Amaz
onia, Brazil), 0 . roraimense Samuels & E. Miiller and 0 . grande Samuels 
& E. Miiller (Samuels & Miiller, 1978), are quite different. 

The authors are indebted to Dr W . Gams who provided the La tin diagnosis and revised the 
manuscript. This work was supported by the Deutscher Akademischer Austauschdienst 
(DAAD). 
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SUMMARY 

According eo literature sources and collections, 
three ericaceous plants in western North America, 
Arbutus menziesii, Gaultheria shallon, Vaccinium 
parvifolium, are hosts to 48, 24, and nine species 
of pyrenomycetous fungi respectively. Ne~ly de
scribed are Ditopellopsis linearis , Hyponeccria 
fusispora, Pseudomassaria hesperia, Splanchnonema 
arbuci, S. vaccinli, Chaecomastia littoralis, Sino 
didymella occldentalis, Teichospora hesperia. The 
new combination Biscogniauxia exutans (Cooke) Barr 
is proposed. 

Whereas inventories of many different taxa 
available for much of temperate North America, knowledge 
of pyrenomycetous saprobes and hemibiotrophs is sporadic 
in much of the continent. Intensive collecting in a 
restricted reveals an assortment of und escribed 
species and extends the geograph ic and host ranges of 
known taxa. Historical examples are collections made by 
L . de Schweinitz in Pennsylvania, J. B. Ellis in Ne w 
Jersey, and C. H. Peck in New York. To illustrate these 
statements in modern times, I report on investigations of 
t hree members of the Ericaceae in southern Vancouver 
Island, British Columbia. This study was presented as a 
poster at the annual meetings of MSA in Portland OR, Aug 
1992 and is expanded here, in part to describe several new 
t axa. 

Arbutus menziesii Pursh ( Pacific madrone, arbutus) is 
the largest species in t h e Ericaceae, a tree of c oast a l 
souther n British Columbia, Was h ington, Oregon and northern 
Californi a. It is conspicuous among the predominant 
g ymnosperms on Vancouver Island by its peeling periderm 
t hat exposes a smooth, reddish trunk and branches, broad 
»evergreenh leaves and masses of whitish flowers and 
bright orange-red fruit in season. Gaultheria shallon 
Pursh (salal) is an undergrow t h shrub that c a n reach 2 m 
or more in height but more often produ c es dense patches of 
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encangled low branches, leathery, long-lived leaves, pink, 
urceolate flowers, and glaucous blackish fruits. 
Vaccln.ium parvifolium Sm. ( red huckleberry) is a less 
conspicuous shrub, having slender, angled seems and small, 
deciduous leaves, small, greenish-pink flowers, and small, 
bright red fruits. 

The pyrenomycetous species previously reported on 
these substrates in the Pacific coastal area were 
summarized by Eglitis et al. (1966) . They listed two 
species on Arbutus, eight (seven when correcte d ) 
Gaultheria, and one on Vaccinium. Ginns (1986) added two 
on Arbutus, one on Gaultheria. Farr et al. (1989) listed 
six additional species on Arbutus. (Dothidea rugodlsca 
Cooke 6 Harkness (Homostegia Sacc.) was described from 
California on Arbutus . This is a doubtful s pecies , 
sterile according to the isotype, perhaps conidia l 
according to Theissen and Sydow (1915), and is exclude d 
from t h e list. j A total of nine species on Arbutus, ei ght 
on Gaultheria a nd one on Vacc inium was recognized unti l 
recent l y. My collections bring the numbers of pyreno 
mycetous species to 48 on Arbutus, 24 on Gaulcher!a, and 
nine on Vaccinium. Some of these are on more than one 
host genus so that the total number of species listed 
below is 65. All of the pyrenomycetes now recognized o n 
these host pl ants (designated by the initials A, G, V) in 
the province or state where found (abbreviated) are listed 
below and are arranged under the orders acce pt ed by Bar r 
( 198 7, 1990b ) and recent unpubli shed emendations. The 
earlie r citations noted above are given as t he t hree dates 
1966, 1986, and 1989, whil e MEB a nd numbers refer to Barr 
collections deposited in DAOM or NY, except as noted in 
the text. 

HYHEN OASCO HYCETES 

Erysiph a l es , Er ysi ph aceae: 
Hic c osp h aera vaccl n ii (Schwein.) Cooke & Peck (and 
r e port e d as H. penlclllata (Wallr.· Fr.) Lev. 
vaccinii; Parm e l ee 1977 ) G: AK (1966), BC (1986), OR, 
WA (1989); V: AK, WA (1966, 1989). 

Helio l ales, Me l iolaceae: 
Heliola n elss l ean a Winter [and reported as H. nidulans 
(Schwei n .) Cooke, which occurs on Cornus; Hansford 1961] 
G: CA, OR, WA (1966 , 1989). 

Dia po rth a 1es, Diaporthaceae: . 
Dia p o r t: h e ece s Nitschke A: BC (HEB 7367, 7693, 7 820 , 
7956, 8153 ). The mo st common species of Dlaport:he i n 
British Columbia , on many woody substrates. 
Dlaporch e p a cdaloca (Mont.) Fuckel A: BC (MEB 8111); G: 
BC (MEB 722 5 , 7246, 7285, 7385, 7591, 7616, 8039, 8084, 
8093, 8162); V: BC (MEB 7320, 7595, 7717, 7735) . This 
species forms blackened areas on seems of vario u s woody 
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and herbaceous plants; these stromatic areas are delimited 
in the substrate by a blackened ventral zone. 
oisporthe vsccl.nii Shear G: lolA (1966, 1989). 
DJtopellopsis li n earis Barr , sp. nov. Fig. la-e 

Ascomata gregaria in seriebus elongatis immersa 
globosa vel sphaeroidea 200-400 ~ m diametro, rostra 100-
250 )Jm longa 100-150 1-1m lata, ostiola periphysata, strata 
seromatica cellularum compressorum brunnorum 15-25 pm 
lata. Asci unit:unicat.i 55-80 x 9-12 p. m ellipsoidei, 
annuli apicali refractivi. Ascosporae 12-15 x 5-6 IJffi 
hyalinae ellipsoideae uniseptatae appendiculatae 
biseriatae. Holotypus in ramis Gsultheriae shallonls 
"British Columbia, Sidney, 9 Apr 1991" a M. E. Barr n . 
7509 lectus in Herb . DAOM et isotypus in NY depositus. 

Ascomata gregarious in longitudinal row s in series of 
one or two, immersed and sp li tting periderm lengthwise, 
exposi ng short wide black beaks, globose or sphaeroid, 
200-400 ~o~m diam ; beaks 100-250 J.,lm long, 100-150 r..tm wide, 
ostio l e periphysace; peridium of beak and body surrounded 
closely by stromatic layer of blackish, sma ll , p seudo
parenchymatous cells, 35-55 J.lm wide, peridium 1 5-25 1-1 m 
wide, compressed rows of brown to hyaline cells. Asci 55· 
80 x 9- 1 2 1-1m , ellipsoid, unitunicate , float ing free in 
centrum; apical ring refractive, chitinoid. Remnants of 
centr um tissue 3-6 J.liD wide, distantl y septate. Ascospores 
12 -1 5 x 5 - 6 ~o~m, hy a line, elli p soid, one-septate median, 
slig h t ly constricted; wall sm ooth or lightly foveolate, 
bearing narrow terminal appendages 3·8 1-1m long; two 
globules per cell; overlapping biseriate in the ascus. 

In branc hes of Gaultheria shallon. Additional 
collec tions: British Columbia: Sidney, MEB 7546, 7593, 
76 17, 7719, 8096 , 8166. 

Ditopellopsis linesrls has somewh at elongate append· 
ages but smaller ascospores than D. alni (Thompson & 
Miller) Barr and th e beaks are not so elongate. Th e other 
two species, D . clethrae Reid & Booth a nd D. racemula 
(Coo ke & Peck) Barr, hav e n arro wer ascospores that b ear 
short appendages (Barr 1978). A search of s peci es und er 
Diaporthe (We hmeyer 1933) provided only one species having 
seriate ly ar rang ed ascomata, D. linesris (Nees) Nitschke. 
This fungus on stems of Asteraceae has long-beaked 
ascomata benea t h slightly blackened substrate tissues, 
smal ler asci and ascospores that bear short appendages; it 
cert.a inly differs from the fungus on Gaultheria. 

Helanconidaceae: 
Hassariovalsa californ!ca (We hm eyer) Barr A: CA ( 1989). 
Kno wn to me only from the type collection ; described b y 
Wehmeyer ( 1941) and Barr (1978). 
Wuestniopsis sp. This undescribed taxon is the subject of 
a separate publi catio n (Reid and Ba rr, in preparation). 

Valsaceae: 
Valss ceratosperma (Tode: Fr.) Haire {and reported 
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Valsa delicacula Cooke & Ellis or Vslsa sp.} A: OR , WA, 
8C (1966, 1986, 1989, ME8 7155, 7278, 7484 , 7630, 7686, 
7783, 7790, 7804, 8062, 8186); G: BC (MES 7224). Common, 
especially the anamorph, on dying twigs and branches of 
various woody dicots, 

Sord'ariales, Lasiosphaeriaceae: 
Lasiosphaerla cfr. munkii R. & 0. Hilber A: BC (HE B 
7361). This species has geniculate ascospores with a 
slightly bulbous lower tip. The ascomata bear distinct-
ive, pallid. thick-walled, short appendages. It was 
described from Virginia and Denmark (Hilber et al. 1987) 
and 1 have made collections in Quebec (on Gaultheria 
hispiduls (L.) Muhl.J and Maine. 

llypocrcales, Hypocrcaceae : 
Nee tria cinnabar ina (To de: Fr.) Fr. A: BC (MEB 7480). 

Niessliaceae: 
Trichosphsecells deci p iens Bommer, Roussel & Sacc. A: BC 
(ME8 7409), 

Xylaria l es, Amph isphaeriaceae: 
Amphisphsecells sp. (Fig. lf-h) A: BC (MES 7754). One 
small collection has ascospores with an unique longitud
inal arra ng ement of four pores, quite different from the 
equatorial, terminal or scattered pores in the other 
species. More material is needed before the taxon is 
described and the collection is retained until that time. 

Clypcosphaeriaceae: 
Clypeosphse c ia mamillans (Fr.) Lambotte A: BC (MEB 8941). 
This species occurs on various substrates in British 
Columbia, most commonly on Quercus garrysna Douglas, in 
addition to Europe (Barr 1989b). 
lf elomastia mast:oidea (Fr.) SchrOter (Fig. li - k) A, G: BC 
(MEB 7395, 7955). This fungus is common locally on dead 
branches of various trees, shrubs and woody vines. The 
hyaline, two - septate ascospores are most distinctive. 

Oia trypaceae: 
Diat:cype promlnens Cooke & Harkness A: CA (1989); BC (ME B 
7478, 774 1 , 8100). 

Hyponect riaccae : 
Hyponect:ria fusispora Barr, sp. nov. Fig. 11-n 

Ascomata immersa dispersa vel gregaria hypophylla 
globosa 125-190 J-IID diametro, papillae minutae , ostio la 
periphysata, peridia cellularum compressorum 10 J.lm lata 
brunnea vel denigrita in partum superis. Asci 
unitunicati, 36-70 x (6-)8-13 J.lm oblongi, annuli apicali 
amylo ide i. Paraphyses de 1 iquescens. Ascosporae 14-18 x 
3-4 Llffi hyalinae oblongae fusoideae unicellularae ve l 
uniseptatae biseriatae vel triseriatae. Holotypus in 
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foliorum Arbucl menzlesll "British Columbia, Sidney, 10 
Nov 1991" a M. E. Barr n. 78~6 lectus in Herb. DAOM et 
isotypus in NY depositos. 

Ascomata immersed, scattered to gregarious, hypo
phyl lous, globose, 125-190 J! m diam; papilla short and 
inconspicuous in rounded apex, ostiole periphysate; 
peridium brown, blackened around ostiole and upper sides 
as small clypeus, ca. 10 JJ. m wide, compressed rows of 
cells. Asci 36 - 70 x (6-)8 -13 pm, oblong , unitunicate: 
apical ring shallow, amyloid. Paraphyses delicate . 
deliquescent . Ascospores 14-18 x 3-4 J.L m, hyaline , oblong 
fusoid, straight inequilateral, celled or 
delicately one-septate; wall smooth; guttulate 3-4 
globules; overlapping biseriate to triseriate in the 
ascus. 

In dead leaves of Arbutus menzlesll and Gaultheria 
shallon. Additional collections: British Columbia: 
Sidney, MEB 7845 with Anthoscomella unguiculaca. USA: 
Ca lifornia: Mendocino Co., Jackson State Forest, 3 Dec 
197 1 , M. E. Barr 5936b (OAOM, NY). 

This species is most similar in sizes to H. buxl 
(DC.) Sacc. but the ascospores are narrower an d more 
fusoid . The ascospores of both species may develop a 
delic ate median septum, 
Lel osphaerella praecl a r a von HOhne 1 (Fig. lo) C: BC (MEB 
72 87, 8172). These colle c tions ma t ch well the type 
mate rial on Vacclnlum f r om Austria. The ascospores may 
deve lop o ne or two additional septa. 
Pseudoma ssaria hesperia Barr, sp. nov. Fig . lp-r 

Ascomata immersa dispersa vel gregaria sphaeroidea 
250- 300 1-1m l ata 200 - 250 1-1 m alta, papillae hum iles , ostiola 
periphysata , peridia cellu l a rum compressorum brunneae 15-
20 p m lata denigrat a et 30 IJ.m la ta in partum superis. 
Asci unitunicati 70-100 x 15-20 1-1 m el l ipsoidci, annuli 
apical i amyloidei. Paraphyses deliquescens. Ascosporae 
25- 30(-32) x 6-8(-10) p m hyalina e vel in caespi flavorum 
obovoideae fusoideae uniseptatae basin versus biseriatae. 
Holotypus in ramis et foliis Gaulcheriae shallonls 
"Bri tish Columbia, Mill Bay, 11 Dec 1990" a H. E. Barr 
7393 l ectus in Herb. DAOM et isotypus in NY depositos. 

Ascomata immersed, scattered evenly or gregarious, 
sp haeroid, 250-300 1-1m wide, 200-250 1-1m high; low papilla 
to surface, ostiole periphysate; perid i um of compressed 
rows of ce l ls , brown, lS-20 1-1m wide, blackened and up to 
30 pm wide toward apex. Asci 70-100 x 15-20 J..l m; apica l 
ring shallow, amyloid. Paraphyses wide, gutt u late, 
deliquescent. Ascospores 25-30(-32) x 6-8(-10) ,urn , 
hyaline, yellowish in mass, obovoid fusoid, ends acute, 
narrowed to base , l - septate in lower t hird , not or 
slightly co n stricted , lower cell 7- 10 ,u rn long; wall 
smoot h , gel coating at times; guttulate then 2-4 globules; 
ove r lapping biseriate in the ascus. 

In thin branches and de ad leaves of Gaultheria 
shallon; branches of Vaccinium parvifollum. Additional 
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collections: British Columbia: Sidney: G: 7226, 7247, 
7286, 7464, 7592, 7875, 7921, 8176; V: 7397, 7528, 7879, 
7931, 8222. 

Pseudomassarla hesperia is closest to P. corn! 
(Niessl) v.Arx (Barr 1964) in ascospore sizes and in 
development in thin branches. The ascospores of P. corn! 
have obtuse ends rather than the acute of p. 
hesperia. 

Xyl ariaceae: 
Two species of Ant:hoscomella have separate ascomata 

beneat.h small clypei and uniseptate ascospores whose lower 
cell is much shorter and paler than the upper. 
Anthostomella t:omlcoides Sacc. A: BC (MEB 8055). This is 
another host plane for the species; the collection agrees 
well with specimens on Rubus. 
Anth ost:omella ungulculata (Mont.) Sacc. A: BC (MEB 7845, 
7894, 8006, 8156). This small species occurs infrequently 
in coriaceous leaves. Francis (1975) redescribed the 
fungus on Desfontainia in Chile, Quercus in Belgium and 
Magnolia in USA (Louisiana). 

Two other taxa on Arbutus have gregarious ascomata 
that develop beneath blackened surface of wood; the 
blackening at times extends laterally in the wood. One 
forms nearly globose ascomata and ellipsoid , symmetri c 
ascospores 18-22(-24) x 10-11 1-1-m (Fig. ls-u). Rappaz 
(personal communication) suggests that t hi s taxon may be 
referrable to Anthostoma cfr. sustentum Plowright, a 
species described from Arctostaphylos in Californ:i:a. The 
seco n d taxon has more deeply immersed, more ovoid ascomata 
and more fusoi d , asymmetric ascospores, 18-2 5 x 9-10 "" m 
(F ig . lv-x). It may be chat these are only variations of 
a single species, but the consistent.ly slight differences 
of as coma and ascospore shapes suggest. ot h erwise. The 
collections are retained until a definite disposition can 
be made. 
Biscogniauxia exutans (Coo ke ) Barr, comb. nov. 

Diatrype exutans Cooke, J. Linn. Soc. Londo n 17: 143. 
18 78. 

Anthostomella exuta n s (Cooke) Sacc . Syll. Fung. 1: 

Fig. 1. a•e. Ditopellopsis linearis: a, habit of 
asco ma ta, b, ascoma in section, c, portion of stroma and 
peridium, d, ascus, e, ascospores. f·h. Amphisphaerella 
sp. · f, habit. of ascomat.a, g, ascus apex, h, ascospore. 
i·k. Helomast1a mastoidea: i, h abit. of ascomata, j. ascus 
apex, h, ascospo res . 1-n. Hyponectria fusispora: l, 
ascoma in outline, m, ascus, n, ascospores. o. 
Le1osphaerella praeclara, ascospores. p-r. Pseudomassaria 
hesperia : p, as coma in outline, q, ascus, . r, ascospores. 
s-u and v-x. Anthostomella spp. · s, v, ha bit of ascomata, 
t , w, ascus apices, u, x, ascospores. Standard line - 15 
f.I ID for asci, ascospores and cells, 150 JJ.ID for ascomata. 
Habit sketches not to scale. 
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196. 1882. 
Nummularia exutans (Cooke) Cooke, Grevillea 12: 8. 

1663. 
Hypoxylon nummularium Bull.· F'r. var. exucans (Cooke) 

Miller. Uorld Species of Hypo x ylon 124. 1961. 
Numulariola exucans (Cooke) P. Martin, J. S. African 

Bot. 35: 304. 1969. 
Miller (196 1 ) recognized that Cooke's fungus had more 

fusoid, narrower ascospores, 12·1 7 x 5·8 J..lm , chan did H. 
nummularium, [i.e. Biscogniauxla nummular is (Bull F'r.) 
Kunr.ze], whose ascospores measure 11·15 x 6·9 J..lm. Because 
of the differences in ascospore characterist.ics and in 
geographical dist.ribut.ion: H. nummularia in Europe, B. 
exucans in B.C., west.ern and sout.hern USA and also 
reported from China, Bermuda, Philippines, it seems 
suitable to recognize t.he lat.ter as a separat.e species in 
Biscognlauxia. Host. plants include G: CA ( Miller 1961); 
A: OR 1989; BC: MEB 8071). Also in British Columbia, the 
fungus has been collected on Amelanchier (MEB 7 834), 
Rhamnus purshiana DC . ( MEB 7430,7678, 7736), Salix (ME B 
7771, 7920). 
Hypoxylon vogesiacum (Pers.) Sacc. A: OR (l989). 

LOCULOASCOKYCETES 

Myriangiales, Elsinoaceac : 
Elsinoe ledi (Peck) Zeller 
El sinoe mattiroli a num G. 
( 1969). 

Schizothyriaceac: 

C: CA, OR, YA (1966, 1969). 
Arnaud & Bit.ancourt. A: CA 

Sc h lzothyrium cfr poml (Mont. ex Fr.) v. Arx G: BC (MEB 
7544). Ascomata on branches are mostly elongate and often 
branched rat.her than rounded, Asci and ascospores are in 
accord with other specimens of this species. 

Capnodiales, Capnodiaceae: 
Capnodium valceri Sacc. A: BC (1986). Hughe s (1976) 
illustrated hyphae, ascoma, ascospore an d pycnidial 
anamorph in Phseoxyphlells. 

Dothideal es , Dothidcaceae : 
Hycosph aere lla a cbuci co la ( Peck ) House A: CA, OR, YA, BC 
(1966, 1966, 1969, MEB 7631). 
lf ycosph aerell a gaulcheciae (Cooke & Ellis) House G: CA, 
OR , YA, BC (1966, 1986, 1989, MEB 7463, 7510). 

Chae tothyr ia l es, llct'potr ich ic llaceac: 
Capronia minima (Ellis & Evet'h.) Barr A: BC (MEB 7668) 
Capronla nigerclma (Bloxam) Barr A: BC (MEB 7900), 

Pate llat'iales, Patellariaceae: 
Endocryblldium insculptum (Cooke) Petrak A: BC (MEB 7362, 
7503, 7926). This relatively uncommon species develops i n 
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branches of v arious woody plants and has large, 1-(3-) 
septate ascospores, 50-75 x 20 ).1 m. Early stages in 
d eve lopment of asc:omata and ascospores a r e strongly 
suggestive of species in Bocryosphaeria, but mature 
ascomata an d ascospores are quite different. 

P l e o s p o r a l es, Hys te r iaceae: 
Gl o n iopsis prae l onga (Sch'Nein.) Zogg A: BC (MEB 7540, 
778 1 , 7792,7986 , 7997, 80 74,8106,8 1 29,8142, 8231). 
Hyste r ium p u licare Pers. A: BC ( MEB 7807). 
1/yscerograph iu m f l exuosum (Schwein. · Fr.) Sacc. [ or as H. 
vulvacum] A: t.lA, BC (1966, 1989, MEB 7156, 7165, 7322, 
7363, 7416, 7504 , 754 1, 7656, 7752 , 7809, 7856, 7876, 
794 8, 8140). Common on old branches. 
Hyste rogra ph ium mori (Schwein.) Rehm A: BC (M EB 7164, 
724 1, 7279. 7553. 762 8. 7696. 7872). 

Ve n t u riac:eae: 
Pcoto v e n tur ia gaulth eriae (Ellis & Everh.) Barr 
(1986 as Gibbers, MEB 7462). 

Botryosph aeriaceae: 
Guign ard ia v accinii Shear V: BC (MEB 7236. 7321, 7662, 
7718, 8224). 

Ple o massa riaceae: 
T h e suggestion by Aptroot (1991) that phragmo- and 

dictyosporous species assigned t o Splsnchnonema and 
Pleomasssria respectively are not truly separable, 
resulted in a cladistic study (Barr, in preparation) that 
indicates only one genus should b e accepted for the 
species having asymmetric ascospores. For that reason, 
the two species below are described under the earlier name 
Splanchnonema. The related species in Pleomassaria 
mentioned in discussion are also co be transferred to 
Splanchnonema in a forthcoming article. 
Sp l an c hno n ema arbu ti Barr, sp. nov. Fig. 2g-i 

Ascomata dispersa vel gregaria immersa globosa 500-
700 J.l m diametro, apices ro tundati, peridia cellularum 
pseudoparenchymatorum rubrobrunne<l 25-50 f..liD l<lt<l vel 50· 
100 J..IID in p<lrum superis. Asci bitunicati vel 250 x 18-22 
J.IID cylindric! clavati. Pseudoparaphyses cellulosae. 
Ascosporae 30-42 x 14-18(-20) J.liD brunneae ellipsoideae vel 
fusoideae transversaliter 7 -9(11- )se ptatae et 
longitudinaliter 2 - 3 septatae uniseriatae, tuni ca 
ge latinosa circumcinctae. Holotypus in ramis Arbuti 
menziesii, " British Columbi a, Sidney, 1 Dec 1991" aM. E. 
Barr n . 7873 lectus in Herb. DAOM et isotypus in NY 
depositus. 

Ascomata scattered to gregarious, immersed in 
periderm or erumpent superficial when periderm gone, 
nearly globose, 500-700 J.liD diam; a p e x rounded, b ec oming 
excavated, ostiole filled with pseudoparaphyses; peridium 
dark brown , small pseudoparenchymatous cells, 25-50 p m 
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wide, up to 50·100 pm wide in upper regions, inner layer 
pallid, compressed rows of cells, light brown hyphae into 
substrate. Asci up to 250 x 18·22 J.liD, cylindric. 
Pseudoparaphyses narrowly cellular, 2-3 J..lm wide. Asco~ 
spores 30-42 x 14-18(-20) pm, reddish brown to dark brown, 
ellipsoid fusoid, ends tapering and acute, 7-9-(11 -) 
septat:e, t\olo to three longitudinal septa in all but end 
ce ll s, constricted at slightly submedian, first-formed 
septum; wall firm, foveolate at maturity, gel coating 2-4 
J.IID wide; one or two globules per cell; uniseriate in the 
ascus. 

In bran ches of Arbutus menz1es11. Additional 
collections : British Columbia: Sidney, 7715, 7780, 7899, 
7971, 8033. 

Splanchnonema arbutl is most closely related to 
Pleomassaria hesperia Barr on Populus and Salix, whose 
ascospores are usually smal ler and have a verruculose or 
smoot h wall (Barr 1990c) rather than foveolate . 
Splsnch nonema vaccinii Barr, sp. nov. Fig. 2j-l 

Ascomata dispersa vel gregaria immersa globosa 
sphae roidea 250-450 J.lm lata 200-300 J.lm alta, apices obtusi 
rotundati vel brevi papillati. peridia brunnea cellularum 
p seudpa renchymatorum circa 20 J.lm lata. Asci bitunicati 
100 -140 x 20-30 J.lm clavati. Pseudoparaphyses cellulosae. 
Aseosporae 36-48 x ( 12 -) 14-16 f.lll1 cinnamomeae obovo ideae 
transversaliter 7-9-septatae et longitudinaliter 1-2-
septatae biseriatae, tunica gelatinosa ci rcumcinctae. 
Holotypus in ramuli s Vscclnil parvifolii, "British 
Col umbia, Sidney, 13 Jul 1990" a M. E. Barr n. 7212 lectus 
in Herb. DAOM et isotypus in NY depositus. 

Ascomata separate or gregarious, immersed in thin 
twigs, globose sphaeroid, 250-450 IJ.m wide, 200-300 ].1111 

high; apex rounded or short pap illate, up to 90-100 1J il1 

wide and high; peridium brown, ca. 15 - 20 1-1111 wide, few rows 
of pseudoparenchymatous, slightly compressed cells. Asci 
100-140 x 20 - 30 1-1m, clavate. Pseudoparaphyses narrowly 
cellular, 2-3 J.11l1 wide. Ascospores 36-48 x (12-)14-16 1-1m, 
brighc yellow brown , obovoid, ends narrowed but obtuse, 7-
9 - septate, one or two longitudinal septa through most 
cells, constricted at slightly submedian, first-formed 
septum; wall thickened, foveolate, gel coating S-10 '-'"m 
wide; granular or one or two globules per cell; 
overlapping biseriate in the ascus. 

In thin twigs of Vaccinium parvifolium amd V. 
membransceum Douglas. Additional collections: British 
Columbia: Sidney, 7239, 731 8 , 7594, 7663, 7933, 8165, 
8223. USA: Orego n: Mt. Hood Co., Tilly Jane Rec. Area, 
Ht . Hood, 8 Aug 1992, MEB 8210. 

The thin cwigs seem an unlikely subst.rate for a 
species of the Pleomassariaceae, and the peridium of 
ascomata is unusually narrow for such taxa. Splanchnonems 
vscclnii is simi lar in many respects to Pleomasssrla 
holoschist:a (Berk. & Broome) Sacc. whi ch has larger 
ascomat:a and develops in branches of Alnus in Europe and 
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western Canada. 

Dac amp i a c eae: 
Ch aetomast:ia l it:t:oralis Barr. sp. nov. Fig. 2d·f 

Ascomata immersa vel erumpencia gregaria obpyriformia 
300-600 ~ m lata, apices obtusi papillati , ostiola 
periphysata, peridia rubrobrunnea cellularum 
pse u dopare n c h ymatorum U0-50 1-1111 lata vel 100 1-1 111 in partum 
superis. Asci bitunicati 125-150 x 10-12 pm cylindrici. 
Pseudoparaphyses cellulosae. Ascosporae 16-23 x 8 - 10 J.l lll 
brunneae el l ipsoideae vel obovoideae 3-septatae foveolatae 
unise r iatae . Holotypus in ramis Arbuti menziesii "British 
Columbia, Sidney, 29 Apr 1991," aM . E. Barr n. 7536 
lectus in Herb. DAOH et isotypus in NY depositos. 

Ascomata immersed or partially erumpent from 
periderm, gregarious or thickly scattered, obpyriform, 
300-600 IJ m wide; apices as blunt papillae projecting 
sligh tly, o stiole periphysate; peridium 40-50 IJm wide, up 
to 100 1-1 m at apex, externa l ly reddish brown, small 
pseudoparenc h ymatous cells, mid layer in upper regions, 
ligh t brown pseudoparenchymatous cells, internally pallid 
compressed rows of cells. Asci 125-150 x 10-12 1Jm, 
cylind r ic, 8 · spored or 4-6 maturing. Pseudoparaphyses 
narrowly ce ll u l ar, 1.5·2 1-1m wide. Ascospores 16-23 x 8-10 
IJ m, clear brown to dark brown, ellipsoid or somewhat 
obovoid , e n ds obtuse , 3-septate, constricted deeply at 
med i a n first - formed septum, occasionally separating into 
two par t s por es; wall foveolate; guttulate, then one 
g l o b u l e per ce l l; uniseriate, partially overlapping in the 
ascus. 

In dead branches of Arbutus menziesii. Additional 
collections: British Columbia: Sidney, 7323, 7390, 7554, 
7739, 779l, 7808, 7893, 7952, 8225. 

The ascospores of this species are similar to those 
of the arctic-alpine species C. hircula (Karsten) .Berlese 
and C. sambuci (Earle) .Barr (Barr 1989a) but typically 
they are eight per ascus and the walls are foveolate 
rather t h an verrucu l ose. The collections are from trees 
o n the edge of Saanich Inlet or within one block of the 
water, t hu s t h e specific epith et. 
Si n o d i d y me ll a o cci d e n ta l is Barr, sp. nov. Fig. 2a-c 

Ascomata immersa gregaria sphaeroidea ca. 400 
lata, 300 IJ ffi a l ta, apices obtusi irregulares, p e ridia 
brunneae cellularum pseudoparenchymatorum 40-50 IJ ffi lata 
vel 90 J.lm in partum superis. Asci bitunicati 100-120 x 9-
10 J.l ffi cylindric!. Pseudoparaphyses cellulosae. 
Ascosporae 12-15 x 5-6 J.lm hyalinae ellipsoideae fusoideae 
uniseptatae uniseriatae. Holotypus in ram is Arbuci 
menziesii, " British Columbia, Sidney, l Dec 1990 " a H. E. 
Barr n. 7392 lectus in Herb. DAOH e t isotypus in NY 
deposi tus. 

Ascomata 
sphaeroid, ca. 
thickened and 

immersed in old periderm, gregarious , 
400 j.lm wide , 300 1Jm high; apex rounded, 
irregular around pore, not definitely 
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ridged; peridium 40-50 ~m wide, up to 90 1-1m wide at apex , 
externally dark brown, small pseudoparench y matous cells, 
mid region hyaline, 10 - 13 J.liD, int e rnally compressed rows 
of hyaline cells. Asci 100-120 x 9-10 J.lm, cylindric. 
Pseudoparaphyses narrowly cellular. Aseospor e s 12-15 x 5-
6 J.IID, hyaline, ellipsoid fusoid , 1-septat:e, constricted; 
.... all smooth; one or two globules per cell ; uniseriate in 
the ascus. 

In branches of Arbutus menz i esi i . Additional 
collections: British Columbia: Sidney, 7481, 7 923, 8119. 

Sinodidymella was described for S. verru c osa (Petrak) 
Yue & 0. Eriksson (Yue and Erik s son 1985), a Chinese 
species. In addition to the radiating ridges that. 
surround the ostiole, the hyaline , one-septate ascospores 
in cylindric asci are distinctive characteristics of the 
genus. The apical ridges are not so conspicuous in S. 
occidental is as in the type species, nor in other Nort h 
American taxa co be described later, that have similar 
ascus and ascospore features. Yue and 0. Eriksson did not 
assign the genus to a family, but p e ridium s tructure is 
typical of the Dacampiaceae. 
Teichospora h esperia Barr, sp. n ov. Fig. 2 m-o 

Ascomata immersa erumpentia gregaria globosa 450-600 
1-1m diametro, apices obtusi rotundati vel compressi, 
ostiola periphysaci, peridia rubrob r unnea cellularum 
pseudoparenchymatorum 60 - 100 J.l m lata. Asci bitunicati 
(75-)90-135 x (9·)10-18(-20) 1-1 m clavati vel cylindrici. 
Pseudoparaphyses cellulosae. Ascosporae (14-)18-22(-28) x 
(7-)8-10 pm brunneae pallidae e llipsoideae fusoideae 
transversaliter 3 · 5-7-septatae et longitudinaliter 1-
septatae uniseriatae vel biseriatae. Holotypus in ram is 
Ar:buci menzicsii, "British Columbia , Sidney, l Dec 1991 " a 
M. E. Barr n. 7874 lectus in Herb. DAOM et isotypus in NY 
depositos. 

Ascomata immersed in or erumpent from wood and old 
periderm, gregarious, globose, 450-600 f.lm diam; blunt 
apical papilla short when erumpent , well developed when 
immersed and somewhat compressed at times, reddened at 
times, ostiole periphysate; peridium 60-100 ,...m wide, 
externally blackened and encrusted pseudoparenchymatous 
cells , mid layer surrounding locule or only formed near 
apex, reddish brown, internall y pallid compres s ed rows of 

Fig. 2. Sinodidymella occidentalis: a, outline 
of ascoma, b, ascus apex, c, ascospores. d · f. Chaeco· 
mastia littor:alls: d, habit of ascoma, e, ascus apex, f, 
ascospores. g·i. Splanchnonema arbuti: g, outline of 
as coma, h , ascus apex , i, ascospores . j -1. Spl a nchnonems 
vaccinii: j , outline of ascomata , k , ascus apex, 1, asco · 
s pores. Teichospora hesperia: m, habit of ascomata, 
n, ascus apex, o, ascospores. p·r. Dec a isnella pschyspor:s: 
p, habit of ascomata, q, ascus apex . r, ascospores. 
Standard line - 15 pm for asci and ascospores, 150 J.lm for 

Habit sketches not to scale . 
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cells. Asci (75-)90-135 x (9-)10-18(-20) pm, clavate 
cylindric. Pseudoparaphyses numerous, narrowly cellular , 
2-3 pm wide, occluded with guttules below ostio l e a t 
times. Ascospores (14-)18-22(-28) x (7-)8-10 p m, ligh t 
brown, ellipsoid fusoid, tapered to obtuse ends, 3-5-7-
septate, one longitudinal septum in mid cells, constricte d 
at nearly median, first-formed septum; wall smooth; 
contents homogeneous; uniseriate or partially biseriate i n 
the ascus. 

In branches of Arbutus menziesil . Additiona l 
collectio ns: British Columbia: Sidney, 7157, 72 80 , 739 1, 
7482, 7627, 7687, 7740, 7802, 7934, 7935, 799 1, 7992, 
7998, 8007, 8061, 8069, 8105, 8130. 

This species is rather variable in aspect, dependi ng 
on whether it is immersed in wood or in periderm, or 
erumpent in small groups from wood. When immersed in 
wood, the apical papilla is well developed and may be 
somewhat compressed laterally, although not by any mea n s 
appearing lophiostomataceous. Ascomata in the periderm 
often have a thinner peridium and could be taken to be l o ng 
in Chaetoplea; in fact the species was first determine d as 
C. crossata (Ellis & Everh.) Barr. However , eve n in s uch 
collections the peridium is three layere d , at least to wa rd 
the apex. Ascospore shape and septation are consist ent . 
These resemble most closely those ofT. juglandis (E l lis & 
Everh.) Barr ( Barr 1990c), but ascomata in T. hesperia a re 
larger and asci are usually narrower. 

Ph ae o s pha e r iaceae: 
Ch aetopl ea p usil l a (Karsten & Malbranche) Barr A: BC ( MEB 
7281' 7763' 7952' 8232). 
Xalmu sia cli v ensis (Berk . & Broome) Barr C : BC (M EB 
8082) . 
Xalmu sia con ioth y r i um (Fuckel) Huhndorf [and reporte d as 
Leptosphaeria or Diapleella) C: OR, YA (1966, 1989). 

Lop h iostomataceae: 
Cilio p lea a mpl ispora Barr A: BC (MEB 7412, 753 9). 
Herp ot r ich ia macrotrich a (Berk. & Broome) Sacc. 
(MEB 1586, 8178). 
Lo ph i o s toma f u c k e l ii Sacc. A: BC (MEB 7953). 

G : BC 

Lo ph iostoma scro ph u l a r iae Peck A: BC ( MEB 7954). 
Hassar in a c o rticola (Fuckel) L. Holm A , C, V: BC ( MEB 
728 8 , 7365, 7386, 7398, 7479, 7525 , 7529, 7574, 7595 , 
7716' 7922' 7950). 
Hassari na eccen trics Barr A: BC (MEB 7896, 7927, 8073). 
Hassa r i n a l igno r um (Wehmeyer) Barr A , C: BC ( MEB 76 19 , 
8053). 
Hassarina microc arpa (Fuckel) Sacc. A, C, V: BC ( MEB 
7319, 7371, 7597, 7661, 7957, 8905 , 8118). 

Helan o mm atales , Helanommataceae: 
He l a n o mma rh o do de ndr i Rehm [and reported as Leptosphaerla 
gaulcheriae Dearness) G: OR, WA, BC (1966 , 1889, MEB 
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7465' 7545' 7618' 7634' 7672' 8081' 8108). 

Platystomataceae: 
Plat:ystomu m compressum (Pers. · Fr . ) Trev . A, G, V : BC 
( KEB 7388, 7413 , 7505, 7596 , 7629, 7714, 77 82, 7 8 7 7 , 7925, 
8013, 8034 , 8054, 8063, 8072, 811 7 , 8143, 8233). 
Plat:yst:omum obt:ectum Peck A: BC (MEB 7485, 7637, 7794, 
7 806 , 7897, 7949). 
Thyri d aria macrost:o moides ( De Not . ) Barr A: BC (MEB 7 166, 
7 56 5). 
Thyrida ri a t:urrita (Cooke & Peck) Barr V: BC (MEB 7214). 

Didymosphaeriaceae : 
Didymos ph aeria Eutilis (Berk. & Broome) Rehm A: BC (MEB 
7520, 7924, 8112). 
Didymosphaeria oblitescens (Berk. & Broome) Fuckel A, G: 
BC ( KEB 780 1 , 7839, 8141, 8174). 

Hassa ri a c eae: 
Decaisnella pacbyspora (Sacc.) Barr (Fig. 2p- r ). A: BC 
(KEB 7410 , 7415 , 7418, 7657, 7697, 7753, 8470, 8185). 
Origina ll y kn o wn only from wood of Abies in Italy (Barr 
1990a, a co lle ction on Quercus from Switzerland (Rappaz 
personal communication) led to recognitio n that this 
species also occurs on Arbutus in British Columbia . 

Hyti lidionaceae: 
Gly ph i um elatum (Grev.) Zogg A: BC (MEB 7366 , 8169). 
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In a recent article describing a collection of Cookeina su/cipes (Berk.) Kuntze 
from Venezuela (Hanlin eta/., 1991) it was observed that the ascospores germinate 
by producing several short germ tubes that form small, globose microconidia at 
their tips. The statement was made that this phenomenon bad not been reported 
previously in this species. This method of ascospore germination in C. sulcipes was, 
in fact, described and illustrated by Boedijn (1929) from material collected in 
Sumatra over 60 years ago. Boedijn (1933) also described the same type of 
ascospore germination in C. tricholoma (Mont.) Kuntze. Later, Paden (1975) 
illustrated this mode of germination in C. sulcipes with photographs of material 
coUccted in Costa Rica and Mexico. Unfortunately, these references were 
overlooked dwing the initial literature search. 

Besides Cookeina, the formation of blastoconidia on short, sympodially 
proliferating germ tubes (conidigenous cells) produced on ascospores has been 
reported in several other species of the Sarcoscyphaceae, including Nanoscypha 
tetraspora (Seaver) Denison (PfiSter, 1973), Phillipsia domingensis (Berk.) Berk. 
(Paden 1974), P. rugospora Paden (Paden, 1977), Sarcoscypha austriaca (Berk. ex 
Saec.) Boud. (Harrington, 1990), S. coccinea (Fr.) Lamboue (Alexopoulos and 
Butler, 1949), S. coccinea var. jurana Boud. (Rosinsk~ 1953), and S. occidentalis 
(Schwein.) Sacc. (Harrington, 1990). In addition, in C. sulcipes (Boedijn, 1933) and 
in both S. austriaca and S. occidentalis (Harrington 1990) the aseospores may form 
conidia while still inside the ascus. Spores that form blastospores on the ascospores 
may also exhibit germination by means of germ tubes that elongate into hyphae, 
but both types of germination seem not to occur on the same ascospore. 

Paden (1975) obtained mycelium of C. sulcipes and Phillipsia crispata (Berk. 
& M. A. Curtis) I.e Gal in culture and reported that both species produced chains 
or arthroconidia. In both species the arthroconidia germinated readily and formed 
hyphae. Paden also observed that the blastospores formed on aseospores of C. 
sulcipes germinated when fresh. 
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Paden (1984) erected the genus Molliardiomycts to accommodate anamorphs 
of Nanoscypha, Phillipsia, Pilhy<J and Stm:oscypha. Molliardiomyces wos 
characterized by the formation of blastospores on the tips of conidiogenous cella 
that proliferate sympodially and that arise from hyaline mycelium. The conidia are 
1-eeUed, hyaline or yellowish, subglobose to oblong or obovate, and they accumulate 
in mucilaginous masses. Paden (1986) later emended the desaiption o1 
Molliardiomyces to include species with percurrent proliferation of the 
eonidiogeoous cells, a ehasaderistic he found in the anasoorph of Phi/lipsU. 
crispata . He also stated that the earlier reports of arthroconidium formation in P. 
ctispata and C. sulcipes were probably erroneous and based on contaminated 
cultures. Hasrington (1990) has described additional Molliardiomyces anasnorphs 
for S. coccinea and S. dudleyi (Peck) Basal. 

The role of these spores in the life cycles of the various species is unclear. 
Other than Cookeina, none of the conidia reported from other genera have been 
observed to germinate. 
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ABSTRACf 

63 taxa of Myxomycetes from the province of Castell6n are 
recorded , of which 54 are new provincial records, and five: 
Craterium obovatum Peck, Cribraria minutissima Schwein . , Diderma 
cingulacum Nann . -Brem . Diderma umbilicatum var. macrospora Meylan 
and Physarum vir ide var. incanum Lister, are new for Spain. we 
propose the new combination Craterium obovatum var. dictyosporum 
( Rostaf.) Moreno & Illana. From these five and from the 
less well known species we have added comments and 
photographs made under optical and SEM, the latter with 
the tecnique of critical point. 

Key words: Myxomycetes, Spain, taxonomy, chorology. 

INTRODUCI'ION 

Several studies on the Myxomycetes have been made 
previously in Southeastern Spain, especially in the 
provinces of Albacete and Murcia (GRACIA, 1981; GRACIA & 
al. 1981, 1982; LOPEZ-SANCHEZ , 1985; LOPEZ-SANCHEZ & al. 
1986a, 1986b). 

The present contribution completes the mycological 
s tudy of this zone in which works have been scarce, and 
only 10 taxa have been reported (GRACIA, 1981; MORENO & al. 
1989; !LLANA, 1989). To these records we now add the more 
recently collected Comacricha anomala Rammeloo and Comatricha 
pel/ucida Moreno & Illana, the latter was newly described and 
illustrated (MORENO & al., in press). 

We give the complete reference for those taxa which are 
new for the spanish catalogue of Myxomycetes. The material 
studied is kept in the herbarium of the University of 
AlcalA de Henares (AH). The major part of the material has 
been collected by A. Burguete. 
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FWRISTIC CATALOGUE IN ALPHABETICAL ORDER 

Arcyria cinerea (Bull . ) Pers. 

On unidentified wood, Fuente la Reina, 27 .X.1990, Ali 
i~~~~i990 ~nAH 1u;.;~;~tified wood, CastellOn (capital), 

Arcyria denu.daJa ( L, ) Wettst. 

AH 1~~5~e=~d c~;~~~s of Opuntia ficus-indica, Almazora , 24. I .19go , 

ArcyriD Jeiocarpa (Cooke) G. W. Martin & Alexop . 
:: Hemitrichia leiocorpa (Cooke) Lister (Fjgs. 1-4) 

On woody remains, Fuente la Reina, 31. !.1990, AH 14279. 
Our collection consists of a dozen stalked sporocarps, 

looking like those of Arcyria cinerea (Bull.) Pers., but with 
laxer more elastically expanding capilli tium, stalked, 
subglobose, ochraceous and with a big calyculus. The 
microscopic characters of A. leiocorpa are very typical, with a 
capillitium wich is ramified, anastomosed and ornamented 
with 2-3 very faint spirals which can even disappear, 
also, with some irregularly distributed warts on its 
surface. The spores under the microscope are pale yellow, 
warted, 8-9 }Jm diam., under the SEM they show coralloid 
piles. 

MARTIN & ALEXOPOULOS (1969), consider that, except for 
the spiral bands of the capillitium, it is a typical 
Arcyria. NANNENGA-BREMEKAMP (1982) agrees because its 
capilli tium is not birefringent. Although we are using the 
name A. leiocarpa we think that the microscopic characters are 
not those of the genus Arcyria because of the presence of 
spirals on the capilli tium and its different sporal 
ornamentation; therefore the taxonomic status of this 
species should be considered again. 

In Spain it has been recorded from Galicia by CABO 
(1988, 1989). It has not been possible to study this 
material - because the herbarium is not available-, and 
therefore we could not confirm its identification. 

Both Arcyriastipata (Schwein.) Lister and A. abietiM (Wigand . ) 
Nann .-Brem - • Hemitrichia abietina (Wigand) G. Lister -, also 
have spirals on the capillitium. The former has a reddish 
capilli tium and the latter posseses yellowish sporocarps 
and reticulate spores. 

Arcyria minukz Buchet 
• Arcyria gulielmae Nann. -Brem. 
• Arcyria carnea (G. Lister) G. Lister 

On wood of Pinus pinaster, Fuente la Reina, 12.X.1990, AH 
12651. 
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Fi gs . 1-2: Arcyrialeiocarpa , cap illitium. 
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Figs. 3-4: Arcyria leiocarpa, spore a nd detail of thE 
ornamentation . 
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ArcyrUJ obvelata ( Oeder) Ons berg 

On wood of Pinuspinoster, Fuente la Reina, 12.X.l990, AH 
12652 . 

Arcyria pomiformis (Leers) Rostaf. 

On unidentified wood, Mas de Luis, 23.!1 . 1990, AH 
12527. Idem, Benicasim, 23.X.l990, AH 12851. 

Badhamiafoliicola Lister 

On a dead leaf of Quercus sp., Artana, 20.X.l990, AH 
13131. Idem, on wood of Olea europaea, AH 13132. On wood of 
Populus sp., Fuente la Reina, 12.X . 1990, AH 12642. On a 
living stem of Genistascorpius, Fuente la Reina, 27.X . l990, AH 
13127. 

Badluzmia grad/is ( T . Macbride) T . Macbride 

On dead cladodes o£0p11ntiaficus-indico , Almenara, 28.X.l990, 
AH 13103. 

Badluzmia mllcrocarpa ( Ces . ) Rostaf. 

On a dead stem of Genista scorpius, Fuente la Reina, 
12. X.1990, AH 12656 and 12657. 

Badhamiapanicea (Fr.) Rostaf. 

On wood of Populus sp., Almazora, 23.1.1990, AH 12548 and 
12549. 

CeraJiomyxafruJiculosa (MUller) T. Macbride 

On wood of Pinus halepensis, Villamalur, 13.XI.l990, AH 
12717 . 

Como.tricha lurida Lister (Figs. S-6) 
• Colla ria lurida (Lister) Nann. -Brem. 

On dead leaves of deciduous trees, Fuente la Reina, 
ll.II.1990 , AH 12526. Idem, on s tems of herbaceous plants , 
AH 12882. Idem, on wood, 31.1.1990, AH 12968. Idem , on a 
leaf of Quercusilex ssp. ballota, 12.X.l990, AH 12648. 

The sporal ornamentation under the SEM shows long and 
very dense bacula, which agrees with RAMMELOO's findings 
(1983). 
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Figs. 5-8: 5 and 6. Comatricha Juritkz , spore; 7. Comatricha 
pulchella , spore; 8. ConuzJrichatenerrima, spore. 

ComaJn"cha nigra ( Pers. e x J. F. Gmelin) Schr()ter 

On wood of Pinus sp., Puebla de Tortosa , 26.X. l990 , AH 
13488. On wood of Pinus sp., Retau1e, 27.I.1990, AH 12083 and 
12865. On wood of Pinus sp., Fuente la Reina, 31 . 1.1990, AH 
12561. 

Comatricha pu/chelltl (Babington) Rosta£. (Fig. 7) 

On unidentified wood, Retaule, AH 12864. On 
unidentified wood, Fuente la Reina, 31.1.1990, AH 12929. 
Idem, on cones of Pinuspinaster, AH 12884. 

The spores under the SEM show an ornamentation formed 
by rather widely spaced long baculae and with denticulate 
apices . 
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ComaJrichatenerrima (M.A. Curtis) G. Lister (Fig. 8) 

On herbaceous plant remains, Castell6n, 24.1.1990, AH 
12562. On wood, Castell6n, 22.!.1990, AH 12863. 

The spores under the SEM show an ornamentation of short 
and packed baculae, with stellate apices. 

Craterium leucocephalum ( Pers. ex J. F. Gmelin) Di tmar 

on dead leaves of a deciduous trees, Villarreal de los 
rnfantes, 6 .11.1990, AH 12721. On leaves and branches of 
Quercus ilex ssp. ballota , Fuent e la Reina, 27 . X.l990, AH 12641 
and 12714. 

Craterium minulum ( Leers) Fr. 

On dead herb aceous stems of Foeniculum vulgare, Retaule, 
27 .!.1990, AH 1 2521. Idem, on wood and dead leaves of Salix 
sp., AH 12520. Idem, on herbaceous remains and dead leaf of 
a deciduous tree, AH 12519. On dead branches of Quercus sp., 
Fuente la Reina, 27.X.l990, AH 13530. 

Craten'um obovatum Peck, Bull. Buffalo 
64. 1873 

Soc. Nat. Sci. 1: 
(Fig.9) 

:: Badhamia obovata (Peck) S. J . Smith in G.W. Martin, 
Brittonia 13: 1 12. 1 961 

- Badhamia rubiginosa ( Chev. ) Rostaf . , Sluzowce Monogr. 
Suppl. 5. 1876 

On dead leaves of Quercus sp . , Artana, 20. X. 1990, 1\H 
13099. 

We are following the taxonomic treatment of FARR ( 1974, 
1976) who considers that this species belongs to the genus 
Craterium because of the sporocarp form, the peridium 
structure - remaining as a cup - and the presence of a 
columella. 

The three o riginal varieties of Craterium obovatum: "var. 
obovatum", "var. dictyosporum" a nd "var. globosum" are 
different, especially, because of the sporal ornamentation . 
The spores of the "var. obovatum" are formed by strong 
isolated spines, which in the "var. dictyosporum" tend to 
coalesce forming an incomplete r eticulation. The "var. 
globosum", besides having spores with a complete reticulum 
has globose sporocysts, peridium with pinkish calcareous 
scales and an almost black stipe with a structure on its 
base like a net ( NANNENGA-BREMEKAMP, 1974). MARTIN & 
ALEXOPOULOS ( 1969) do not accept the above mentioned 
varieties. 

lNG (1982) considered t hat "var. globosum" has enough 
characters to be an independent species. Since there 
already exists another species called Craterium globosum, he 
renamed it Craterium muscorum Ing. 

We do not know any record of Craterium obovatum var. obovatum 
in Spain . 
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Figs. 9-10 : Cralen'um obovatum; 9. Craterium obovaJum var. 
obovaJum, spore; 10. CraJer;umobo.,·atum var. dictyosporum , spore. 

Craten'um obovatum var. dictyosporum ( Rostaf. ) Moreno & Illana 
comb. nov. (Fig. 10) 

= Badhamia dictyospora Rostaf., Sluzowce Monogr. Suppl.: 4. 
1876. 

Badlulmia rubiginosa var. dictyospora ( Rostaf. ) Lister, 
Monogr. Mycetozoa 35. 1894 

On wood of Quercus sp., Fuente la Reina, 27.X.l990, AH 
13098. On wood of Quercus sp . , Villama1ur, 2 . !1.1990, AH 
12716. 

It has been recorded, recently, in Spain from the 
provinces of Badajoz and CAceres by MORENO & a l. (1991} and 
from Jal!n by LADO ( 1992) . 

Cribraria cance/lata var. fusca (Lister) Nann. -Brem . 

On wood of Pinus pinaster, Fuente la Reina, 12.X.l990, AH 
12653. Idem, 25.X.1990, AH 12704 . On wood of Pinus sp., 
Artana , 20.X.1990, AH 13585. 

Cribraria microcarpa (Schrader) Pers. 

On wood of Pinus sp., Artana, 20.X.l990, AH 12176. 

Cribraria minutissima Schwein., Trans. Am. Phil. Soc. II . 4: 
260 . 1832 (Figs.ll-13) 

On wood of Pinus sp., Villamalur, 13. XII. 1990 , AH 13466. 
Cribraria minutissima, is characteri zed by its small, 

straight brown-reddish sporocarps, which are approximately 
1 mm. high. The peridium is formed by a well-defined and 
deep cup with a thickened margin, and with filaments wich 
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torm a net with large mes hes . There are abundant dictidine 
granules on the calyculus but they are absent on the 
peridial net. The spores are pale yellow, warted, 7-8 ~m 

diam. 
MARTIN & ALEXOPOULOS ( 1969) and FARR ( 1976 ) describe 

this species with or without a calyculus. NANNENGA
BREMEKAMP & YAMAMOTO (1983) after having examined a large 
number of collections, do not observe any trans! tion in the 
characters of the calyculus and accept on the one hand C. 
min.utissima as having a deep cup with a thickened 
(constricted) margin, and on t he other they separate the 
forms lacking a c up as C. confusa Nann.-Brem. & Y. Yamam. , 
with a rather lax net and a form (possibly an unnamed 
variety or species) with a small meshed net . FARR (1985) 
contributes with data on the world chorology of the latter 
species. 

KELLER & al. (1988) studied, with SEM, the types of 
both species from several places ; they give new data to 
differentiate both taxa and indicate that they occur 
freq uently on the bark of Juniperus, Thuja and Vitis, in moist 
chambers, even intermingled. After having examined more 
than 100 collections, they agree with the opinion of 
Nannenga-Bremekamp and Yamamoto as they too do not find any 
evidence which can prove a trans! tion between specimens 
having and lacking a cup. 

GRACIA (1981) has cited C. minutissima from Barcelona , but 
after examining the collection it has been identified as C. 
confusa by NANNENGA-BREMEKAMP & YAMAMOTO (op. cit.) and later 
published as such by GIRBAL ( 1986) . Therefo re our record of 
C. minutissima is the first one for Spain. 

11 

L,1mm 

Figs . 11-13: Cribraria minutissima , sporocarp, spores, 
peridial net and caliculus. 
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Cn"braria viokzcea Rex 

On wood of Olea europaea, Artana, 20. X. 1990, AH 13494. 

Dictydiaethaliumplumbeum (Schumacher) Rostaf. ex Lister 

On dead stems of Foeniculum vulgare, 23. I . 1990, AH 12555. 
Idem, 25.X.1990, l\H 12689 . 

Diachea leucopodia (Bull. ) Rostaf. 

On dead leaves of deciduous trees and a dead stem of 
Apiaceae, Villareal de los Infantes, 6.II.1990, AH 12522 and 
12705. 

Didernuz. cingultllum Nann. -Brem., em. Buyck, Bull . Jard. Bot. 
Nat. Bel. 58: 185-193. 1988 (fig.s.l4- 17) 

'"'Didermarimosa Eliass. & Nann.-Brem., Proc. Kon. Ned. 
Akad. Wetensch., Ser. c. 86: 148. 1983 

On branches of Populus sp., Mas de Luis , 23 . II . 1990, AH 
13164 . 

Our collection is characterized by its numerous, 
strongly aggregate and compressed sporocarps which are 
sessile and globose. Its hypothallus is white and common to 
the colony. Its peridium is double with both layers wel l 
separated, the outer being white and smooth and the inner 
grey, it dehisces irregularly. Its columella is extended, 
white, thin, often forked, and latterally applanate. Its 
capillitium is very abundant, elastically, protruding 
through the opening of the peridial layers, it is undulate, 
thick, dark, dichotomously and irregularly ramified, with 
axillary crossbars transversal membranous anastomoses. Its 
spores are warted, pale brown-violaceous , spherical to 
subglobose , with a pale equatorial band, 10-12 lJm diam. 

After the revision of the genus Diderma by BUYCK ( 1982, 
1988), it seems to be a widely distributed species. It can 
be confused with other species of the so-called "D. 
spumarioides-globosum" complex , but its typical microscopical 
features separate it from other species. Our spore 
measurements are lower than those of the original 
description of D. cingulatum viz. 12-14 ).lm diam., confirming 
the colour and dimension variability of the spores (BUYCK, 
1988). 

Macroscopically D. cingulatum em. Buyck is very similar to 
D. spumarioides (Fr. ) Fr. (i.e. those forms which have a 
subglobose columella), and it is necessary to use the 
microscopic characters to separate both species, but then 
the axillary crossbars of the capilli tium and sporal 
morphology of D. cingulatum are good diagnostic features. 

BUYCK ( 1988) indicates that D. rimosa Eliass. & Nann.
Brem . and D. cingula tum are s ynonymous because, according to 
him, the first one could be an anomalous form with 
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reticulate peridium, which has fructified in a very hot and 
moist atmosphere. 

D. dngulatum has not been recorded previously from Spain. 

Figs. 14-17: Diderma cingu/atum, capillitium and spores. 

Diderma spumtlrioides ( Fr. ) Fr. 

On dead leaves of Quercus sp. , Fuente la Reina, 
l.II.1990, l\H 12862. 

Diderma umbi/icatum Pers . 

On cones of Pinus sp., Villamalur, 2.11.1990, AH 12573. 
Idem, on wood of Pinus sp., AH 12576. On unidentified wood, 
Mas de Luis, 27 . 11.1990, AH 12574. On unidentified wood, 
Retau1e, 27. 1. 1990, l\H 12575. 

Diderma umbilicatum var. macrosp<Jra Meylan, Bull. Soc. Vaud. 
Sc. Nat. 56: 67. 1926 

On herbaceous plant remains and leaves of a deciduous 
trees, 3.11.1990, l\H 12572 . 

The "var. macrospora" Meylan, differs from the type in 
its bigger spores, which in our specimens are 13-14 IJm 
diam . According to KOWALSKI ( 1975) they are 14-15 J.lffi . 
Nl\NNENGJ\-BREMEKJ\MP (1974) indicates (13)14-15(16) )Jm for 
"var . macrospora " and 9-12 lJm diam. for D. umbificatum var. 
umbilicatum. 

The "var . umbilicarum" has been found frequently in Spain, 
but this is the first record of "var. macrospora". 

Didymium bahiense Gottsberger 

On wood of Pinus sp., Castell6n, AH 12535. On herbaceous 
plant remains, Borriol, 20.X.l990, AH 12712 . On dead leaves 
of Quercus sp., Fuente la Reina, 27.X.l990, AH 13397. 
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Didymium difforme ( Pers. ) Gray 

On woody remains, Sta . Magdalena , 26. I .1990, AH 12711. 
Idem , on herbaceous plant remains , AH 12718 . On herbaceous 
plant remains, Borriol, 20.X . l990, AH 12712. 

Didymium e:rimium Peck 

On dead leaves, Artana, 22.1.1990, AH 13405 . On 
herbaceous plant and leaf remains, Benicasim, 5.11 . 1990, AH 
13395. On dead leaves of Quercus, Fuente la Reina , 27.X.l990, 
AH 13393 and 13406. On a dead leaf of Smilax aspera, Art ana, 
20 . X.l990, AH 13407. Idem, on a dead leaf of Quercus sp . , AH 
13408 . 

Didymium marineri Moreno , Heykoop & Illana 

On a living stem of Phoenix can.oriensis, Oropesa del Mar, 
28.XII.l985, leg.: G. Moreno, AH 12566 and 13401. Idem, 
18.V . l987 , AH 12599. 

Our collections are new records of this recently 
describe d species and up to date only found in Castell6n on 
living stems and dead leaves of Phoenix canariensis (MORENO & al. 
1990). 

Didymium me/anospermum ( Pers. ) T . Macbride 

On herbaceous plant remains, Las Palmas , 23. I .1990, AH 
12530. On a leaf of a deciduous tree , Villareal de los 
Infantes, 6 . II.1990, AH 12563. On a dead leaf of Quercus ilex 
ssp. ballota, Fuente la Reina, 27 . X. 1990, AH 13369. On a stump 
of Pinus sp . , Villamalur, 13.XI.1990, AH 13402. 

Didymium minus (Lister) Morgan 

On an unidentified leaf , Artana, 24.!.1990, AH 12564 . 
On remain s of a Crassulaceae and dead leaves, Las Pa1mas, 
23 . I.l990 , AH 13394 . 

Didymium squamulosum (Alb . & Schwein. ) Fr. 

On dead leaves of Ulmus sp., Castell6n, 1.II . 1990, All 
12523 and 125 24. On dead leaves of Quercus sp. , Fuente 1a 
Reina, 27 . X. l990, AH 13290, 

Didymium vaccinum ( Durieu & Mont. ) Buchet 

On remains of Opuntia ficus -indica, Castell6n ( capital), 
24 . I .1990, AH 12706. On remains of Crassulaceae, Castell6n 
( c a pital), 28 . I.l990, AH 127 07 . 
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Enteridium Iycoperdon (Bull. ) Farr 

On a dead stem of Pinus halepensis, Oropesa del Mar, 
1.VIII.l984, leg. : G. Moreno, AH 12571. 

Fuligo septica ( L. ) Wigg. 

On a stump of a deciduous tree dragged by sea , Oropesa 
de l Mar, 9 . VIII.1984, leg.: G. Moreno, AH 12567 and 12570 . 
On a living stem of Phoenix canarien.sis, Oropesa del Mar, 
26.VII. l 984, leg. : G. Moreno, AH 12568 . 

Hemitrichia clavaJa ( Pers . ) Rostaf . 

On wood of a deciduous tree, 3.X . l990, AH 12525 . 

Lamproderma scintillans ( Berk . & Broome) Morgan 

On a leaf of a deciduous tree, Castell6n (capital), 
2 5 . I. 1990, AH 12534 . On a leaf of Quercus pyrenaica, Fuente la 
Re ina, 1. 11.1990, AH 13747. On an unidentified leaf, 
Villarreal de los Infantes, 6 . !1.1990, AH 12536. 

Leocarpus fragilis (Dickson) Rostaf . 

On a dead stem of Pinus sylvestris, Chodos, 13.IV.1990, AH 
12309. On herbaceous dead stems, Fuente la Reina, 
1.!!.1990, AH 12560. 

Metatrichia vesparium ( Batsch) Nann. -Brem . ex G . W. Martin 

On wood of a deciduous tree, Artana, 24.1 . 1990, AH 
12 554. 

Perichaena depressa Lib . 

On dead cladodes of Opuntia ficus-indica, Almazora, 23. I. 1990, 
AH 12541. On wood of an unidentified deciduous tree, 
27 . !.1990, AH 12538 and 12539 . 

Physarum bilectum G. Lister 

On remains of branches, Mas de Luis, 23 . 11.1990, AH 
12681. On dead leaves of Quercus sp., Fuente la Reina, 
1. !!.1990, AH 12547. 
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Physarum bivalve Pers. 

On remains of herbaceous plants and leaves , Mas de 
Luis, 23.1 . 1990, AH 12546. On a leaf of Populus sp., Fuente 
la Reina, 12.X.l990, AH 12654. On herbaceous plant remains 
Villarreal de los Infantes, 6. II.l990 , A.H 12545. ' 

Physarum cinereum ( Batsch) Pers. 

On a dead leaf of a deciduous tree , Villareal de los 
Infantes, 6.11.1990, AH 12543 . On remains of herbaceous 
plants and a dead leaf of Quercus ilex ssp. l>a/Jota, Fuente la 
Reina, l.X.l990, AH 12643. On a dead leaf of Quercus sp., 
Artana, AH 14207. 

Physarum compressum Alb. & Schwein. 

On remains of herbaceous plants, Borriol, 20.X.1990, AH 
12712, On dead cladodes Opuntia ficus-indica, Castell6n (capital). 
24 . 1.1990, AH 12702 . On remains of cupules and fruits of 
almond tree, Borriol, 30.X.l990, AH 13538. On a 
unidentified wood, Castell6n, 18.X.l990, AH 13536 . On 
living stem of Phoenix canariensis, Oropesa del Mar, 28 . XII . 1985, 
leg.: G. Moreno, AH 13404 . Idem, Almazora, 23.I.l990, AH 
12709. 

Physarumdecipiens M.A. Curtis 
• Physarum auriscalpium Cooke 

On bark of Olea europaea, Villamalur, 13. XI . 1990, AH 
12330. 

Although our collection fits Physarum auriscalpium because 
of the ochraceous-orange colour of the peridium, we prefer 
to follow FARR ( 1967) who considers this species to be 
synonymous of Physarum deci"piens. 

Physarum /eucophaeum Fr. 

On a dead branch of Quercus ilex sp. ballota, Fuente la 
Reina, 27.X.1990, AH 13541. On wood of a deciduous tree, 
Fuente la Reina , 31. I .1990, AH 12544. On a cone of Pinus 
pinaster, Fuente la Reina, l.X . l990, AH 12646. Idem, on dead 
branches of Quercus sp., 27.X.l990, AH 13541. 

Physarum /eucopus Link 

On dead leaves, Villarreal de los Infantes, 6 . II . 1990, 
AH 12715. On dead leaves , Artana , 20.X.1990, AH 13587. 
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Physorum lividum Rostaf. 
: Physarum didermoides var . lividum ( Rostaf. ) Lister 

On a dead leaf of a dec iduous tree, Villareal de los 
tnfantes, 6.11.1990, AH 12536. 

Physorum me Ileum ( Berk . & Broome) Mas see 

On dead leaves of Cistusladanifer, Benicarlo, 23.X . 1990, AH 
13 559. 

Easy to recognize because of its stalked globose 
s po rocarps with a yellow-honey to grey yellowish peridium. 
Physarum melleum is an uncommon species in our country. 

Physarum nut.ans Pers . 

On wood of Pinus sp., Artana, 20 . X.l990 , AH 13547. On 
wood of Cistusladamfer, Fuente la Reina, 27.X . l990 , AH 13548 . 
on unidentified wood, Villamalur , 2. II .1990, AH 13550. 

Physarum straminipes Lister 

On dead cladodes of Opuntia ficus-indica, Castell6n (capital) , 
25 .1.1990 , AH 12565 and 13533 . On a living stem of Phoenix 
canariensis, Oropesa del Mar, 25.XII.1981, leg . : G. Moreno, AH 
12713. 

Physarum vernum Sommerf. 

On unidentified wood, Fuente la Reina, 27.X.1990, AH 
12529. 

Physarum viride (Bull. ) Pers . 

On cones of Pinus pinaster , Artana, 20 . X.1990 , AH 12658. 
Idem , on wood of Pinus pinaster , AH 13560. 

Physarum viride (Bull.) Pers. var. incanum Lister , Monogr . 
Mycetozoa 47. 1894 

On bark of Olea europaea, Artana , 20.X.1990, AH 13544, 
13 546 and 13552 . 

In "Mycetozoa" of LISTER (1925) the "var. incanum" Lister 
is described as having grey to yellowish sporocarps , with 
pale yellow fusiform capillitium nodes , which agrees with 
our collections. Macroscopically this variety is similar to 
P. nutans Pers., but t he fact that it has yel l ow capil l i tium 
nodes separates it from this taxon and brings it close to 
discoloured forms of P. vir ide. 

Our specimen AH 13546 has been confirmed as P. viride var . 
incanum, by Nannenga-Bremekamp who accepts this va riety as 
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having constant characters. Nevertheless MARTIN & 
ALEXOPOULOS (1969) and FARR (1976) do not accept it. 

Stemonilisfusca Roth 

On wood of Pinus sp., Fuente la Reina, 27.X.l990, AH 
12930. 

Stemonitopsisamoena (Nann.-Brem.) Nann.-Brem. 

On wood of Pinus pin.aster, Fuente la Reina, 12. X. 1990, AH 
12649. 

Trichia botrytis ( J. F. Gmelin) Pers . 

On unidentified wood, Fuente la Reina, 1. II .1990 , AH 
12531, 12532 and 12719. Idem, Retau1e, 27. I.1990, 1\H 12533. 

Trichia contorta ( Di tmar) Rostaf. 

On unidentified wood, Fuente la Reina, 31. I .1990, AH 
12542. On a stem of palm tree, Retaule , 27. I.l990, AH 
12688. 

Trichia varia ( Pers. ex J. F. Gmelin) Pers. 

On unidentified wood, Fuente la Reina, 1. II .1990, AH 
12556 and 12557 . On woody remains, Retaule, 27. I . 1990, AH 
12720. On leaves and wood of Eucalyptuscamaldulensis; 24 .1 . 1990; 
1\H 12559. 
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ABSTRACT 

The genus Vulpicida J.-E. MatLSSOn & L..ai gen. nov .. based on characteristics of asci, pycnidia , 
secondary product chemistry, and morphology, is described. The new genus is a segregate or 
Cttraria Ach. , comprising the species colored bright yellow by vulpinic and pinastric acids. The 
fo llowing new combinations are made; Vulpicida catwdensis (Rllsllnen) J.-E. Mattsson &. Lai. V. 
juniperinus (L.) J.-E. MaltSson &. Lai, V. pinastri (Scop.) J.-E. Mattsson & Lai, V. tiftsii (Ach.) J.
E. Mattsson & Lai, V. tubulosus (Schaerer) J.-E. Mattsson & Lai, and V. viri~'s (Schwein.) J.-E. 
Maussoo & Lai. 

BACKGROUND 

At present there is nomenclatural and taxonomical turbulence with in the Panneliaceae, 
with many new genera being described based on morphological and/or chemical 
characters, but without funher documentation of sexual reproductive characteristics . 
Several genera within the family, e.g., Parmelia sensu Hale (1987), still contain species 
with comparatively large differences in ascomatal characters, although these species 
have a rather similar vegetative habit. Cladistic analyses have supported the taxonomic 
importance of characters in ascomata within the Parmeliaceae (Klimefelt et al. 1992). 
Nine different ascus types are recognized within the family (fhell e t al. 1992). 

The yellow species, with vulpinic and pinastric acids, which have belonged tO the genus 
Cerraria Ach. since the days of Acharius, have a type of ascus, that is different from 
that of both the Cetraria islandica group and the Cetraria ciliaris group (Klimefelt et 
al. 1992). Instead of a narrowly clavate ascus with an apical ring soucture (Cetraria 
islandica group), or a narrow ascus with uniseriately arranged globose spores 
(Cetraria ciliaris group which could be regarded as Tuckermannopsis Gyeln. s. srr.), 
these yellow species have a broadly clavate ascus of the same type as one finds in, for 
example, Letharia (Th.Fr.) Zahlbr., Melanelia Ess l., Xanthoparmelia (Vain.) Hale and 
Usnea Dill . ex Adans. These genera, together with perhaps ten o r even twenty more, 
probably form a major monophyletic line in the Parmeliaceae, consisting at present of c. 
I 000 species. 
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The above genera with broadly clavate asci of intermediate size, compared to, e.g. , 
Hypogymnia (Nyl.) Nyl. (small asci) or Menegazzia Massa!. (large asci), can be 
arranged in two morphological groups: the terete, erect or pendant, usneoid group, and 
the foliose parmelioid group with almost adnate lobes. The species with vulpinic and 
pinastric acids are morphologically intermediate, with foliose but usually more or less 
erect narrow lobes. We believe this group of species is wonhy of recognition as a 
distinct genus. Its segregation at the generic level is also supported by its citriform and 
sublagenifonn pycnoconidia, the black pycnidial wall, in combination with the usnic 
acid in the cortex, vulpinic and pinastric acids in the medul1a, the primarily foliose 
habit, and the non-pseudocyphellate lower surface {Table). 

Table. Comparison of some characters of Vulpicida and other cetrarioid genera. 

Characler VulpicickJ C~traria Ntphromopsis TucUrmDflll(')psis 

Tholus Strong amyloid Ring suucwre Nonna1 amyloid Nonnal amyloid 
reaction in lholus reaction reaction 

Ascus Broadly clavate Clavate Clavate Cylindrical 

Spores Ellipsoid to Ellipsoid to Ellipsoid Subglobose 10 
subglobose subglobose globose 

Apothecia Marginal & Marginal& Marginal ±Marginal 
!aminal ± lamina! (Ncphromoid) 

Pycnidia Marginal & Marginal, often ±Marginal Marginal & 
laminal on projections lamina! 

Pycnidial Black pigmenwed Without pigments Without pigments Brown pigmentated 
wall 

PycnoconidiaSublageniform &. Citriform&: Bifusifonn Bifusifonn 
citriform bifusiform 

Conical Usnic acid Brown pigments Usnicacid ± Atranorin 
chemistry ± Usnicacid ± Atranorin ± Usnic acid 

Medullary Vulpinic& High« aliphatic Higher aliphatic Orcinol depsides 
chemistry pinaslric acids acids acids & depsidoncs 

(Pulvinic acid ± 8-orcinol 8-orcinol depsides ± Higher aliphatic 
derivatives.) dcpsidoncs & depsidones acids 

Habit Narrowly lobed, Narrowly lobed, Broadly lobed, Narrowly lobed 
foliose, ofien foliose, ert.et foliose, adpresscd foliose ,± adpressed 
roscuc.forming to substrate to substrate 

Thallus Bright to Brownish, or Glaucous yellow Pale to brownish 
color greenish yellow ±yellow to yellowish grey olive 

Color of As above As above Pale yellow, yellow As above 
lower side brown to black 

Pseudo- Lacking On lower surface On lower surface Lacking 
cyphellae 

Rhizines ±Present Lacking Presenl ±Present 

Habilal Con.icolous & Terricolous Con.icolous Corticolous 
ecology tcrricolous ± saxicolous 

Geographic Arctic-boreaJ-tempcrate Arctic-boreal-temperate Himalayan to East· North American & 
distribution regions of the regions, ± bipolar Asiatic regions East-Asiatic 

Northern hemisphere temperate regions 
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Previous authors have discussed the taxonomic status of the group which, will be 
described here as the genus Vulpidda . This group of lichens was firs t recognized as a 
distinct taxon by R!ts:inen (1952) who included six species in Cetraria, subgenus 
p/acysma, sectio Flavidae, subsectio Cucullatae, [indef. rank] Sulphweae. One of these 
six species, C. globulans (Nyl.) Zahlbr., now classified within the genus Nephromopsis 
Miill. Arg., differs from the others in having secalonic acid as medullary substance 
instead of vulpinic and pinastric acids. Another of R!i.s~nen 's (1952) taxa, C. 
canadensis var. viridis (Schwein.) Rastinen is commonly accepted at the species level 
today (cf. Egan 1987), and consequentely, the new genus based on this group 
Sulphureae will contain six species. Nilson ( 1970), also argued for the taxonomic 
recognition of this group, mainly based on chemical characters. 

THE GENUS VULPICIDA 

Vulpicida J.-E. Mattsson & Lai, gen. nov. 

Thallus foliaceus vel subfrut.icosus, pagina superior fiava viridifiava vel viridis (cortex acidum usnic:um 
c:ontinens), pagina inferior pallide Oava area centrali nigricanti, rhizinis simplicibus instructa, 
pseudocyphellac desunt. Apothecia submarginalia vel laminalia, disco brunneo, asci lat.e clavati sporis 
octonis ellipsoidalibus vel subsphaericis. Pycnidia marginalia vel laminalia, conidia sublagenifonnia vel 
citrifonnia. Medulla nava (acidum pinastricwn et acidum vulpinicum continens). 

Typus generis: Vulpicidajuniperinus (I...) J.-E. Mattsson & Lai. 

Basionym: U chenjuniperinus L., Species Plantarum 2: 1147 (1753). Type: Linnaeus' 
own material (LINN) is not in accordance with the protologue and cannot be used for 
the typification. A neotype will be selected (Mattsson in prep.). 

Thallus foliose and fanning rosettes, or subfruticose, lobes usually dorsi-ventral with at 
least raised tips, sometimes even terete; upper surface bright to rather dark yellow 
(usnic acid), sometimes greenish, often wrinkled or more or less folded; lower swface 
weakly yellow, central pans black, without pseudocyphellae; rhizinae !aminal, black, 
almost never close to the margin and rather sparse, simple or irregularly branched. 
Apothecia submarginal or !aminal, disc brown often with crenulate margin; asci broadly 
clavate, often with strong 00 reaction in tholus, wide ocular chamber, and large axial 
body; spores subspherical to almost spherical, simple, eight per ascus. Pycnidia often 
abundant, marginal or !aminal, generally conspicuous, black, on projections, raised or 
immersed; medulla yellow to orange (pinastric and vulpinic acids); pycnidial wall at 
least panly with black pigment; conidia sublageniform or citriform. 

Etymology: Of the Latin words vulpes. fox, and --cida (masc.), who kills. According to 
the peasants in the province of H:trjedalen in Sweden, (Fries 1871; 105), these lichens 
can kiU foxes but not wolves and dogs. 

Species included 

Vulpicida conathnsis {R!isl:inen) J.-E. Mansson & Lai, comb. nov. 

Basionym: Cecrariajuni"perina var. canadensis Rasanen, Annals of the Missouri 
Botanical Garden 20:12 (1933). 

Vu/picidajuniperinus (L.) J.-E. Mattsson & Lai, comb. nov. 

Basionym: Uchenjuniperinus L. Species Plantarum 2: 1147 (1753). 
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Vulpicida pinastri (Scop.) J .• E. Mausson & Lai, comb. nov. 

Basionym: Lichen pinastri Seep., F1ora Carniolica (ed. 2) 2: 382 (1772). 

Vulpicida tilesii (Ach.) J .• E. Mausson & Lai, comb. nov. 

Basionym: Cetraria 1ilesii Ach., Synopsis Methodica Lichenum: 228 (1814). 

Vulpicid4 tubulosus (Schaerer) J. -E. Mattsson & Lai, comb. nov. 

Basionym: Cetraria juniperina (L.) Ach. var. rubulosa Schaerer, Lichenum 
He1veticorum Spicilegium: 372 (1836) "Cetraria tubulosa (Schaerer) Zopf. 
=Lichenjuniperinus (L.) Ach. var. alvarensis Wahlen b., Flora Suecica, (ed. 2): 827 
(1826)" Cetraria a/varensis (Wah1enb.) Vain. 

Vu/picida viridis (Schwein.) 1.-E. Mansson & Lai , comb. nov. 

Basionym: Cetraria viridis Schwein., in Halsey , Annals of the Lyceum of Natural 
llistoryofNew York 1:16(1824). 

We are most grateful to Per Lassen for help with the Latin diagnosis, Professor T . Ahti 
and Dr Irwin Brodo for valuable comments on the manuscript and to the latter also for 
revi sion of the English. Financial suppon from the Swedish Royal Academy of 
Sciences is greatly acknowledged. 
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THE VALUE OF DRIED FUNGAL CULTURES 
FOR TAXONOMIC COMPARISONS USING PCR 

AND RFLP ANALYSIS 

B.D. WINGFIELD AND MJ. WINGFIELD 
Depattment of Microbiolo!!JI and Biochemistry, University of 17re Orange 

Free State, P.O. Box 339, Bloemfontein 9300, South Africa 

A DNA fragment of 370 base pairs in size was amplified, using PCR, from 

eleven-year-<:lld dried culture material of Ceratocystis adiposa. This DNA fragment was 
compared with equivalent DNA amplified from DNA isolated from fresh material of the 

same isolate. The restriction patterns of both fragments were identical with each of eight 

restriction enzymes used in the study. It thus appears that the original DNA was preserved 
intact in the dried material. This technique should prove invaluable for comparisons 

between type specimens where only small amounts of dried material are available, as in the 

case of dried cultures. 

Every validly described fungal species rests upon a type specimen 
lodged in an accredited herbarium. The rules of the International Code of 
Botanical Nomenclature, to which mycologists adbere, dictate that the type 
specimens including the holotype must be dead. They are thus in a form 
that will not change (Hawksworth, 1974). Living cultures of fungi are 
unacceptable as type specimens. 

ln the case of macrofungi such as mushrooms, puffhaUs and 
polypores, herbarium specimens are relatively easily preserved. Type 
specimens of these larger fungi tend to be relatively reliable. Considerable 
problems are experienced with type specimens of micro-fungi where 
sporocarps are minute. Here, herbarium specimens are usually preserved 
on the original substrate. ln many cases, the amounts of material available 
for examination are extremely limited and may even be insufficient for 
meaningful morphological comparisons. In order to augment such 
coUections, permanent preparations of characteristic structures on glass 
slides are often lodged. These can be extremely useful although mounting 
media do tend to dry out and slides often break. Another means of 
augmenting herbarium specimens of micro-fungi is to prepare dried 
cultures of these fungi which can be deposited in the herbarium package. 
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Where conidial states (anamorphs) sporulate profusely, dried cultures can 
be of tremendous value in comparisons. 

Examination of, and comparisons with, type specimens lodged in 
herbaria have, until now, been based purely on morphological 
characteristics. Although these features are of great taxonomic value, they 
may also present problems such as misleading similarities arising from 
convergent evolution. Recent trends have therefore been to verify 
taxonomic conclusions using less subjective comparisons (Bruns et al., 
1991). Many techniques have been used including comparisons of 
metabolites, proteins, enzymes and various nucleic acids (Bartnicki-Garcia, 
1970; Otrosina and Cobb, 1987; Kistler et a/., 1987; Gueho et a/., 1989; 
Bruns eta/., 1990). 

The use of molecular and chemotaxonomic techniques in 
mycological studies has raised considerable problems in terms of the type 
of material available for comparison. Many of these techniques rely 
entirely upon living cultures. Such cultures are not available for the 
majority of fungi, and even when available cannot, as stated above be 
accepted as typifying a species. It has been estimated that fewer than 20 % 
of the known fungi are available in live culture collections (Hawksworth, 
1990). The advent of the Polymerase Chain Reaction (PCR) has added a 
new and exciting dimension to the possibilities for comparisons based on 
minimal amounts of dried tissue. This technique involves the amplification 
of specific segments of DNA from extremely small amounts of starting 
material. For example, amplification of DNA from single spores has been 
reported (Lee and Taylor, 1990). Short fragments of DNA have also been 
amplified from Magtwlia species estimated to be 17-20 million years old 
extremely old (Goldenberg et a/., 1990). Fragments of amplified DNA 
from different individuals can then be compared using Restriction 
Fragment Length Polymorphisms (RFLPs) (Vilgalys and Hester, 1990) or 
direct sequencing (Bowman et a/., 1992). Theoretically, it should be 
possible to amplify single copy genes from minute pieces of mycelium or 
even single spores lodged in herbaria. 

Recognizing the power of PCR in fungal taxonomy, Bruns et a/., 
(1990) isolated DNA from 35 dried basidioearps, representing 31 different 
species. Using the polymerase chain reaction a specific fragment of the 
mitochondrial large subunit ribosomal RNA gene was amplified. This 
region was sequenced and the sequences from the different individuals 
compared. In the case of micro-fungi, such small amounts of material are 
available that DNA isolations are far more difficult and sometimes 
impossible. 

The intervening spacer regions (ITS1 and ITS2) of the ribosomal 
RNA (rRNA) gene battery are convenient sections of DNA to amplify 
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because they have been shown to ex!Ubit a high degree of variation 
between species (Chambers et a/., 1986). However, the regions adjacent 
to ITS1 and ITS2 are highly conserved (White et al., 1990). This allows 
specific priming from these areas into the more variable regions using the 
PCR reaction. The areas are rendered even more suitable by the fact that 
the organization in the human rRNA genes is such that amplification using 
these primers is not possible. Contamination is a problem and one of the 
most likely source of contaminating DNA (human DNA) in these 
herbarium specimens will not be amplified using these primers. 

The aim of this study, was to amplify DNA directly from a dried 
fungal culture without any complicated DNA isolations, and to compare 
this with DNA isolated from a living culture representing the same 
collection. The fungus used in this study was Ceratocystis adiposa (Butler) 
Moreau. A living culture of this isolate was compared with a dried 
specimen on agar that had been prepared eleven years previously. PCR 
fragments from both the live culture and the dried material were 
compared to ascertain that the amplified product of the dried material was 
not an artifact or amplification of contaminating DNA. 

A culture of C. adiposa from the culture collection of the junior 
author, maintained in the Dept. Microbiology and Biochemistry, 
University of the Orange Free State, Bloemfontein, R.SA., was used in 
this study. A dried culture prepared from the same isolate of C. adiposa in 
1979 by the junior author was used as the herbarium specimen for 
comparative purposes. 

C. adiposa was grown in 500 ml of YPD broth (yeast extract ( 6% ), 
peptone (12%), glucose (12%)) for three weeks. The fungal mycelium 
(llgro) was collected by centrifugation and washed once in 50 mM EDT A. 
This material was frozen at -70 • C and lyophilized. The dry material was 
crushed with a pestle and mortar and the DNA isolated using the method 
of Chirgwio eta/., (1979). 

The primers used in the PCR reaction were: 5'
GCATCGATGAAGAAC-3' and 5'-TCCTCCGCTTATTGA-3'. These 
primers amplify the 1TS2 region of the rRNA gene battery which is the 
larger of the two intervening spacer regions. Total reaction volume was 
100 pi and contained the following components: 100 pmoles of each 
primer, 2 units Taq polymerase (Promega) in a solution of 10 mM Tris
HCI (pH 9.0)/50 mM KCI/5.5 mM MgCh/0.1 mM DTT/0.01% 
gelatio/0.1% Triton X-100/250 pM of each of the deoxyribonucleotide 
triphosphates. These reactions were overlaid with liquid paraffin to 
prevent evaporation during the reaction. The reaction was started with an 
initial denaturation at % • C for 5 minutes. The Taq polymerase was then 
added and this was followed by 35 cycles of the following regime: 20 sec at 
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1 2 3 4 

Figure 1. A 2 % agarose gel showing the amplified DNA 
products. Lane 1. DNA amplified from the DNA isolated from fresh C. 
adiposa material. Lane 2. DNA amplified from the dried C. adiposa 
culture. Lane 3. Control amplification containing no added DNA. Lane 4: 
pBR322 DNA cut with Hae III as size standard, the fragments sizes are 
587, 540, 504, 458, 434, 267, 234, 213, 192 and 184 bp respectively. 
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Figure 2. A diagrammatic representation of the restriction map 
of the ITS 2 region of C. adiposa. The fragment is 370 bp in size and the 
indicated cut sites are drawn to scale. 
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55 • C, 30 sec at 72 • C and 1 min at 92 • C. To ensure a completely double
stranded product the reaction was ended by incubating at 72' C for 10 
min. 

The amplified products were assayed from 5 J.ll aliquots by gel 
electrophoresis in a 2% agarose gel containing 0.2 J.lg/ml ethidium 
bromide. The DNA bands were visualized under UV light and 
photographed through an orange plexiglass filter with Polaroid 665 
positive-negative film. 

For amplification from the dried herbarium specimen, a small 
amount of material was scraped off the dried agar and added, without any 
further preparation, to the reaction tube. The amount of material used 
was similar to that which would be used in preparing a slide for light 
microscopy. 

A DNA fragment of 370 base pairs (bp) in size was amplified 
from both the purified DNA and the small piece of dried material (Fig. 1). 
The DNA amplified from the dried material was not in as high a 
concentration as that amplified from the isolated DNA. 

The liquid paraffm was removed from the amplified DNA by 
chloroform extraction. The DNA was precipitated with isopropanol and 
one-tenth volume 3 M sodium acetate. The DNA was pelleted by 
centrifugation and the pellet washed twice with 70% ethanol. The DNA 
was dissolved in sterile deionised water and used for the restriction digests. 
The restriction enzymes Alu I, Hha I, Hae ill, Hpa II, Hinfi, Rsa I, 
Sau 3A, and Taq I were used to digest the amplified DNA. These 
enzymes were purchased from Boehringer Mannheim (Mannheim, 
Germany) and used according to the manufacturer's instructions. The 
restriction fragments were electrophoresed on 6% acrylamide gels and the 
DNA visualized using the silver staining method of Perbal (1988). 

Both the amplified fragments gave identical restriction patterns. 
The compiled restriction map of this DNA representing the ITS2 region of 
C. adiposa is shown in Fig. 2. The restriction enzyme Hpa II did not cut 
the DNA, whereasA/u I cut the fragment twice. All the other enzymes cut 
the DNA once. 

In this study we have shown that it is possible to amplify a DNA 
segment directly from a fungal culture that has been dried for eleven years. 
This amplification is from the DNA preserved in the dried fungus and not 
from contaminating DNA because its restriction fragment pattern is 
identical to that of the fragment amplified from DNA isolated from a fresh 
culture of the same isolate. 

The ITS2 region is known to be highly variable between species 
(Chambers et al., 1986; Vilgalys and Hester 1990). We have found 
restriction fragment length polymorphisms using the same enzymes 



434 

between C. adiposa, C. fimbriata (Ellis and Haist.) and C. monilifonnis 
(Hedgcock) Moreau [unpublished data]. This further confirms that the 
fragment amplified from the dried material is representative of DNA 
preserved in the herbarium specimen and not from contaminating DNA. 

The potential for comparisons between dried fungal cultures and 
living cultures at the molecular level is great. This technique also has 
potential in comparisons between fungi that are difficult or impossible to 
culture. The amount of material needed for these comparisons is the same 
or potentially even less than that which is needed for classical 
morphological comparisons. It also has the advantage of not requiring any 
additional expensive and time-consuming preparation of the material. 

One of the greatest problems with PCR is the possibility of 
contamination. While nothing can be done about the way cultures have 
been dried in the past, we would recommend that care should be taken to 
avoid contamination with foreign DNA during the preparation of new type 
material. The best way to achieve this would be to dry cultures under 
sterile conditions and avoid handling them as much as possible. If 
possible, attempts should also be made to store these dry cultures in sterile 
conditions. It may be necessary to develop new methods for handling and 
storing type material to ensure that molecular comparisons can be done at 
a future date. 

The maintenance of a live culture collection requires a great deal 
of care, is labour-intensive, expensive and not always the best method of 
keeping material for comparative purposes. Fungi vary in the ease with 
which they can be cultured, and isolates often die out. Many organisms 
also change considerably with time in culture, making morphological 
comparisons difficult. The practice of keeping dried material is in many 
cases the only answer to some of these problems. However, with the 
availibility of molecular techniques such as PCR, it would also be desirable 
to isolate and keep the DNA of these cultures for subsequent comparisons. 
A simple approach might be to add vials of sterile dry mycelium to 
herbarium packets. Indeed, we recommend that mycologists follow this 
procedure when describing new species. 
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Abstract. Aquatic and olhcr watcr-bome hyphomycetcs were collected from 
foam and scum samples in Singapore. Twelve known and three undescribed 
species are recorded and illuSlr.lted. A new species, Trichocladium singapowue 
is described. 

Introduction 

During a short visit to Singapore by the senior aUihor in September of 1987, we made a 
brief survey of aquatic and 01her water-borne hyphomyce1es in foam and scum from 
streams and ponds. Since it does not appear that there are any previous records of 
aq uatic hyphomycetes from Singapore, our brief observations may encourage others to 
make additional studies of these microfungi in Singapore. 

In Singapore, the rain fall is abundant throughoul the year and there is a squall almosl 
every aflemoon. Consequently, the streams examined are relatively p:rmanent ones; they 
arc located in the mountainous regions of the island. Streams in 1he rain forest are mostly 
small, shallow, well-aerated torrents with rapidly Oowing water. Some of these rain 
fores t streams tumble down to artificial reservoirs. Because of favorable tempera1ures 
and moisture fo r fungi, conidia of water-borne hyphomycetes are abu ndant in these 
wa1ers. The general range of the hyphomycetous conidia is very much like that seen in 
papers by Nawawi (1985a) in the adjacent Malaysia, in Thailand (Tubaki et al., 1983), 
and East New Gui nea(Tubaki, 1965). 

Ma teri a ls and Methods 

Foam and scum collections were made from streams in Bukit Tema National Forest, 
Pierce Reservoir and its vicinity. The sample from the first si te consisted of brownish 
foam held back by a barrier of twigs and leaves in the torrential stream. Scum samples 
from the reservoir were typical of those found at the edges of streams in the surrounding 
forest. The samples were taken back immediately to the Laboratory of Mycology, 
B01any Dept. , National University of Singapore, and spec ies of hyphomycetes in the 
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samples were identified under the microscope. Single·spore isolation was carried out 
using a Skennan micromanipulater. Cultures were grown on PDA (Difco) and Miura's 
agar medium (1970). Subsequent collections were also made at the same locality in 
1991 (by Tan) and cultures were isolated by the same methods as above. 

For eleclron microscopy, cultures were grown on Miura's medium, then fixed and 
dehydrated using essentially the method of Cole & Samson (1974). After critical drying 
with Hitachi HCP-2 (Hitachi , Japan), the materials were coated with gold in a Hitachi 
ion sputter E-102, then observed with a Hitachi scanning electton microscope S-2300. 

Resulls and remarks on some species 

Occurrence of aquatic and other water-borne hyphomycetes from Singapore is shown in 
Table I. Species were identified on basis of detached conidia, or from cultures obtained 
from such conidia (indicated by an asterisk in Table 1). Twelve species referable to de
scribed taxa and three unidentified taxa are listed in the table. Several spore types not 
recognized are wonhy of brief mention. One of these, obtained in pure culture, is 
described as a new species ofTrichocladium below. Its liberated conidia are panicularly 
common in foam and scum samples collected at Bukit Tema forest. 

Trichoc/adium singaporense Tubaki , Tan et Ogawa, an am. sp. nov. 

In PDA-cultura, mycelium ramosae, septatae, hyalinae vel pallide fuscae, 2-3 )lm 

crassae, Cellulae conidiogene soliatria ex hyphis vegetativis repentibus lateraliter 

oriunde, cylindrica, I - 2 septata, 16- 37 )lm longa, basi 2.0- 2.5 )lm crassa, sursum 

incrassata, apice 3.0 - 3.5 jlm crassa, conidia soliatria fonnatia, in statu adult collapsa, 

hyalina. Conidia (holothallic) cylindroclavata, apice rotundata vel fere truncata, basi 

truncata, 3 septatis rransversalibus, (36) 40 - 52 (60) )lm longa, apice 6.0 - 6.5 jlm 

crassa, basi 4.0 - 4.5 jlm crassa, crassitunicata, fuscae , basi vestige conidiophori 

praedita. Conidia (holoblastic) tennilaliter ex hyphis submenibus rependibus oriunda, 

catenata, proprie repetite ramosa, constricta ad septa, (10) 20 -50 jlm longa et 3- 4jlm 

crassa. 
Growth on PDA, slow, flat, fu scous; reverse dark olive to almost black. Mycelium 

composed of branched, septate, hyaline to pale fuscous, 2-3 )lm wide hyphae. 

Conidiogenous celJs arise laterally on hyphae, cylindrical, 1-2 septate, shan or long, 16-

Table I. Aquatic and Other watct·bome hyphomycctes rrom Singapore. Spoc:ies identified from 

cultures oblaincd rrom conidia are indicai.Cd by an as!Crisk:. 

Angulospora aqUlltica Nilsson 
Be/crania rhombica Penzig• 
Campylospora parvula Kuzuha 
CoruJylospora spumigeiUJ Nawawi 
Culicidospora sp. (C. aqUllrica P.) 
Helicosporium sp. 
I ngoldiella hamata Shaw 

Scutisporus brunneus Ando & Tubaki 
Suctisporus sp. 
Tricladiwn sp. 
rn·pospermum camelopardus Ingold et al 
Triscelophorus acuminatus Nawawi 
Tn.chocladium singaporense Tubak:i et al. • 

Mattsson & lai 3 



Fig. I Trichocladium singaportnst. a. Conidia or holothallic type. 
b. Conidium development on submerged hyphae. 
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37 JJ.m long, 2.0 - 2.5 JJ.m diam. at base, up to 3.0 to 3.5 )lm diam. at top, hyaline, 
producing a single conidium. Conidia are of the holothallic type (Fig. I a and Fig. 2-4), 
liberated by breakdown of a separating cell at end of conidiogenous cell, cylindrical 
clavate, round to truncate at top, 3 septate, (36) 40 - 52 (60) x 6.0- 6.5 ~m. pale to 
dark fuscous . Another holoblastic type of the conidium develops on submerged and 
often anastomosed hyphae under the agar surface of colonies. This type of the conidium 

develops singly and laterally on submerged hyphae by a holoblastic manner (Fig. I b). It 
consists of a moderately complex pinnate branched system of blastic cells (Fig. 5); each 

cell is long oval, (10) 20-50 x 3-4~m. pale brown. 
Hab: From scum in a srream at Bukit Tema Natural Forest, Singapore, Aug. 1991. 

Holetype, a dried culture (TN-4), isolated by T.K.Tan, is deposited in the National 

Science Museum, Tokyo, Japan (TNS-F-176487). A living culture derived from the 
holmype is preserved in the Laboratory of Mycology, Depenment of Botany, National 

Un iversity of Singapore. 
This Trichocladium is similar toT. cylindroclavarum Matsushima from subtropical 

Japan, but it differs clearly from the latter in the longer conidia with fewer septa. 
Development of the cylindrical conidia occurs readily near the margins of colonies on 
Miura's agar medium, so the species does not require the presence of water for conidial 
production. However, spray ing water on the mycelial growth seems to st imulate sporu
lation. Plates of Miura's medium (Scm in diam.) were inoculated centrally with isolate 
TN-4, then incubated at 2()0C until the colony diam. reached approximately 10 mm (after 
ca. one month). Conidia developed only sparingly under these conditions. Subsequently 
approximately I ml of distilled sterile water was sprayed over the surface of the agar 
plate. After three to four days, this water spraying was found to be stimulative for the 
sporulation (Fig. 6). Many more conidia developed on sprayed colonies than an un
sprayed ones (Fig. 7). With another isolate, SG-3, which sporulates poorly on the agar 
medium, conidial development was apparently stimulated by this water spraying like that 

in the case of other typical aquatic hyphomycetes. This suggests that thi s Triclrocladium 
species must be facultatively aquatic (Ingold, 1975) or, at the leas t, a streamside forest 
fungus. Liberated conidia germinate rapidly in scum: such genninating conidia were 
common in our samples. Because of the regular squall s, in Singapore, habitat of thi s 
species can be considered as alternating "terrestrial" and "aquatic". Squalls seem to be an 
imponant factor for conidial development and liberation in such leaf-inhabiting species. 
A similar condi tion exists with Tripospermum species and morning dew (Tubaki et al, 
1985) 
The conidia shown in Fig. 8 are probably of Angufospora aqumica Nilsson. This type 

of variably shaped conidium (Nawawi, 1985b) is fairly common in scum. 
Belrrania rhombica Penzing (Fig.9) and other species of the genus are well-known 

terrestrial fungi. Their conidia, often found in stream foam samples, probably are 
washed into streams from leaf surfaces by rain. 

Campylospora parvula Kuzuha was not uncommon in scum (Fig. 12). The conidium 
shown in Fig. II is of Condylospora spumigena Nawawi, firs t described from Malaysia 
(Nawawi, 1976). 
The conidium illustrated in Fig. I 0, which had begun to germinate, is of a Cu/icidospora 

sp., possibly C. aquarica Petersen. 
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Figs. 2-7. Triclwcladiwn singaporense. 
Figs. 2-4. Conidia of holothaJiic type. Fig. 5. Branching system of blastic cells. Fig.6. Develop

ment of conidia on agar plate sprayed with distilled sterile water. Fig. 7. Development of conidia on 
lhe agar plate not sprayed with distilled sterile water. (Scale bar, Figs. 2&3=2CIJ!m; Fig. 4=5C)J.un; 

FigS= I~) 
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Helicosporitun species (Fig.13) and other helicosporous conidia are common in scum. 
A conidial aquatic basidiomycete, l ngoldiella hamara Shaw (Fig. 14), an anamorph of 

Siswrrema hamattun Nawawi & Webster (1982) was common in the scum. 
The buuerfly·shaped conidium (Fig. 15) is apparently of a species of Scurisporus, prolr 

ably of S. brwmeus Ando & Tubaki (1985). This species, fairly common in scum, is 
found also in East New Guinea (Tubili, 1965) and Malaysia (Nawawi, 1985a). A 
similar but quite different spore·type is shown in Fig. 16 which may well be an 
undescribed species of this genus. Formal description of this fungus must awai t funher 
observation under pure culture. 
Tricladium species {Fig. 17) are common in scum. 
Tripospermum species are not aquatic, bur their conidia were not infrequently found in 

scum throughout the srudy. These conidia must be carried by rain to streams from twigs 
and leaves in the surrounding forest. The conidium shown in Fig. 18 was probably 
produced by T. camelopardus Ingold et. al. 

Conidia of a Trisceloplwrus sp. (Fig. 19) were fairly common in scum; they probably 
are of T. acuminaws Nawawi (Nawawi, 1975), a species ftrst recorded from Malaysia. 
The conidia are characteristic with a septate main axis and four side anns. 

The spores shown in figs. 20 ·22 possibly are conidia of Hyphomycetes; many seem to 
belong to undescri bed taxa. The conidium illustrated in Fig. 21 is common in scum at the 
Bukit Tema; barrel shaped, muriform, dark brown, with 2·3 hyaline appendages. The 
spore shown in Fig. 20 is unidentified This tiny unicellular tri·radiate spore with a large 
central vacuole, not common in scum, is very close 10 the Nawawi's spore·type 4 
(Nawawi, 1985) from Malaysia, but differ in having three hyaline appendages. The 
spore shown in Fig. 22 is also from an unknown species; it is dark brown, cuboidal, and 
has shan hyaline appe ndages at each of the paler comer cells. It was found only in Bukit 
Tema, where it was common. This conidial type is close to that of Diplocladiella 
rricladioides Nawawi (Nawawi, 1985a), apart from the appendages, and is possibly that 
of an undescribed species of Diplocladie/la or Oncopodiella. 
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ABSTRACT 

The morphology of edge lines produced by chained immature conidia 
on conidiophores i n powdery mildew fungi was stud ied. Twenty species 
of po"·dery mildew fungi from 98 host plant species v.·ere classified 
i nto 2 groups ; one with sinuate edge and the othe r with crenate edge. 
Of the fungi exami ned, all species of Cysto t heca and £rysiphe have 
sinuate edges and all species of Arthrocladiella, Podosphaera, Sava
daia, and Sphaerotheca have c renate edges. The difference between 
the u ·o types was clearly seen i n herba ria ! as well as fresh mate
rial. Therefore, the edge line of catenate conidia was suggested as 
a taxonomic characte r for the differentiation of Cystot heca and Ery
siphe from the other genera of powdery mildew fungi in the conidial 
states. It is of special significance to different iate £. cichor a
cearu111 f rom S. fuliginea i n dried herbari um materials having only 
coni dial s tate. 

INTRODUCTION 

The taxonomy of pov.·dery mildew fung i has been based on the cha
racteristics of the asci , ascospores, and perithecial appendages 
produced by thei r teleomorphs ( Blumer 1967, June ll 1967 , Kapoor 
1967, !lukerji 1968, Yarwood 1973, Braun 1987 , Zheng & Chen 1987 , 
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Otani 1988). On the other hand, the anamorphic features of powde ry 
mildew fung i have att r acted 11 ttle attent ion as taxonomic charac
teristics ( Boesew i nkel 1977, 1980, Yarwood 1978 , Shin 1988) . 

Histo ri cally, fresen i us (1852) was the first autho r to point out 
that different species could be recognized by their conidiophores as 
these are not the same i n all species. Recently, Boesewinkel ( 1977, 
1980) prepa red a practical key to identify anamo r phs of powdery mil
dew fungi at species level on the basi s of a comb i nation of mo re 
than 12 morphological cha racter is t ics obse rved i n coni d ia, conidio
phor es, appressoria , haustor ia, fib rosin bod ies , and mycelium . 

Of the anamorphic cha racte r istics of taxonomic va l ue t production 
of conidia singly or in chains is one of the most clear and distinct 
characte r s (Boesewinkel 1980, Shi n 1988) . Sh in ( 1988) suggested that 
t he mo rphology of edge lines produced by the chai ned ilflllature coni
di a on conidiophores was not un iform i n hi s taxonomic work of Korean 
powdery mildew fungi . The present study "'as made to confirm his 
suggestion and to adapt the morphology of edge 1 i nes as a nell' char
acter of taxonomic val ue . 

MATERIALS AND METHODS 

Fresh Fungi Examined , A total of 20 species of powde ry mildel\' 
fungi producing coni di a i n cha i ns f rom 98 species of host plants i n 
Korea •·e r e collected between 1986 and 1990 (Table 1) . Each of them 
was wate r-mounted at the day of collection and the morphology of 
edge line produced by the chained iDEature coni di a on conidiophor e 
was examined under a light microscope (400 X). 

Herbaria! Fungi Examined, To compare the morphology of edge 
lines between fresh and dr ied ma teri al , the infected leaves listed 
in Table 1 were dr ied and kept. They we r e examined in 1991, thus 
only I to 4 year s old. In addition, old herbaria! specimens prov ided 
by Dr. C .J. Kim from Korea and Or. Y. Nomura from Japan .,·er e also 
studied (Table 2) . 

To re s tore the shr ive led s tructures of po wdery mildew fungi. a 
small piece of i nfected tissue "'as soaked i n a fe"· drops of lactic 
acid, This was carr ied out on a slide glass , hol d ing i t ca refully 
about 5 second s above a small flame. After cooled enough t o hand le , 
the fungus was detached from the leaf tissue and mounted in lact ic 
acid for light micro scopy (Shin 1988, 1990). 

RESULTS AND DISCUSSION 

Fresh Fungi Examined. The fresh f ungi from 98 host plan t s spe
cies could be class ified into 2 groups; one was those with c renate 
edge and the other wi th sinuate edge in the i r conid iophores. All 
species of Cystotheca and Erysiphe examined had the sinuate edge i n 
t hei r conidiophores (Tab le 1; Fig. 1-a, b) . On the o ther hand , all 
species of the other 5 genera examined ( Arthrocl adie lla, Blumer ia, 
Podosphaera, Sa11adaia, and Sphaerotheca) had the c renate edge (Table 
1; Fig . 1- c, d, e). 

Though the fungal species examined i n this study were limited to 
20 species on 98 host plant spec ies collected in Korea, the morpho
logy of edge lines could be first applied for the differentiation of 
the genera Cystotheca and Erysiphe from the other 5 gene ra in t hei r 
anamor phic s tates. 
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Table 1. Edge li nes of c ha i ned iDVDatu r e con idia on conidiophores in 
20 species of the powdery mildew f ungi examined from 98 species of 
host plants collected i n Korea. 

Powdery mildew fungi 2 

A. mougeot ii 
B. graminis 

C. lanestris 
E. arabidis 
E. artemisiae 

E. cichora cearum 

E. galeopsidis 

E. rubiae 

E. sordida 
P. clandestina 
P. leucotr icha 
P. tridactyla 

Sa. negundinis 
Sa . polyfida 
s. aphanis 

S. balsaminae 

Hos t plants Edge 1 i ne>' 

Lycium chinense C 
Agropyron tsukushiense var. transiens C 
Bromus japonicus C 
Diarrhena japoni ca C 
Hordeum vulgare C 
Poa pratensis C 
Triticum aestivum C 
Quercus sp. S 
Arabis pendula S 
Artemisia capillaris S 
A. feddei S 
A. japoni ca S 
A. keiskeana S 
A. montana S 
A. princeps var . orientalis S 
A. sieversiana S 
Achillea sibirica S 
Ambrosia artemisiifolia var. elati or S 
Aster koraiensis S 
A. laevis S 
Chrysanthemum boreale S 
C. moriflorum S 
Eupatori um fortunei S 
E. lindleyanum S 
Hibiscus syriacus S 
Humulus japonicus S 
Inula helenium S 
Liatris spicata S 
Rudbeckia laciniata var. hortensi s S 
Cl i nopodi um chi nense var. parv if 1 orum S 
Stachys riederi var. japonica S 
Rubia akane S 
R. cordlfolia var. pratensis S 
Plantago asiatica S 
Spiraea betulifolia C 
Kalus pumila var. dulcissi ma C 
Prunus japonicus va r . nakaii C 
P. serrata var. spontanea C 
P. yedoensi s C 
Acer negundo C 
A. palmatum C 
Duchesnea chrysantha C 
Geum japonicum C 
Potentilla discolor C 
P. fragarioides var. major C 
P. freyniana C 
Impatiens balsamina C 
I. noli-tangere C 
I . textori C 
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s. ferruginea 

S. f usca 
(= s. fuliginea ) 

S. pannosa 

S. phaseoli 

Sanguisorba hakusanensis 
S. l ongi f olia 
S. officinalis 
Acalypha australis 
Ampelopsis brevipeduculata 

var. heterophylla 
Arctium lappa 
Aster agerat oides 
A. pekinensis 
A. scaber 
A. tataricus 
A. yomena 
Bid ens bi ternata 
B. frondosa 
B. parvifol i a 
B. tripartita 
Calendula arvensis 
Catalpa ovata 
Circium pendulum 
Citrullus vulgaris 
Coreopsis lanceolata 
C. tinctoria 
Cosmos bipinnatus 
Cucumis melo 
c. sativus 
Cucurbita moschata 
Dahlia pinnata 
Erigeron annuus 
E. canadensis 
Hel ianthus annuus 
Hieracium umbellatum 
Lac tuca indica var . laciniata 
L. raddeana 
Leibnitzia anandria 
Ligularia fischeri 
Hetaplexis japon ica 
Phtheirospermum japonicum 
Siegesbeckia glabrescens 
S. pubescens 
Taraxacum coreanum 
T. o fficinal e 
T. platycarpum 
Youngia denti culata 
Y. japonica 
Y. sonchifolia 
Zinnia elegans 
Rosa multiflora 
R. multiflora var. platyphylla 
Phaseolus angularis 
P. nipponensi s 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

z: A, 8, c, E, P, Sa , and S are abbreviat ions of Arthrocladiella, 
Blumer ia, Cystot heca, Erysiphe, Podosphaera, Savadaia , and Sphae
rotheca. respect ively. 

Y: C and S are abbreviations of crenate and sinua te , respectively. 
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Table 2. Edge lines of chained iamature conidia on conidiophores in 
7 species of poi~'dery mildew fu ngi examined from herbarium spec i mens 
other than S~n< z . 

PO\\'dery Mildew 
fungiY 

A. mougeotii 
B. graminis 
E. artemisiae 
E. cichoracea rum 

s. balsaminae 

S. fusca 

s. phaseolus 

Host plants Herbarium 
exami ned 

Lycium chinense KCJ• 
Hordeum vulgare KCJ 
Artemisia montana YNMH• 
Ambrosia artemisiifolia YNMH 

var. elatior 
Physalis alkekengi YNl!H 

var. franchetii 
Impatiens balsaminae KCJ 
I. noli-tangere YNl!H 
Coreopsis lanceolata KCJ 
Cosmos bipinnatus KCJ 
Cucumi s sati vus KCJ 
Cucurbita moschata KCJ 
c. moschata KCJ 
c. moschata KCJ 
c. moschata KCJ 
Lactuca indica YN~!H 

var. laciniata 
Siegesbeckia glabrescens YNl!H 
Phaseolus angularis KCJ 

Year Edge 
collected li nex 

1980 
1980 
1986 
1983 

1954 

1980 
1985 
1980 
1977 
1982 
1957 
1976 
1979 
1980 
1985 

1985 
1957 

z · S~fK (mycological herbarium of Shin Hyeon-dong) was not listed in 
this table, si nce the herbaria! materials examined were the same 
as those listed in Table I and the results we re the same as those 
obtained fr om the fresh materials. 

Y; A, B, E. and S are abbreviations of Arthrocladiella , Blumeria, 
Erysiphe, and Sphaerotheca . respectively. 

x· C and S ar e abbreviations of crenate and sinuate, respectively. 
w· Dried mate r ials collected in Korea by Dr. C.J. Kim . 
v· Mycological herbarium of Yukihiko Nomu ra from Japan. 

Herbaria! Fungi Examined . In the material of the senior author's 
herba r ium (S~fK), c. sp. and E. spp. had sinuate edges and the spe
cies of the other 5 genera were characterized by crenate edges in 
thei r conidiophores without any exception. Also in other specimens 
(Table 2), the same result was obtained. Though the morphological 
differentiation in the edge 1 i nes between the two groups of fungi 
was not so clear as observed i n fresh samples, it "'as not difficult 
to recognize whether the edge li ne of a specimen is sinuate or cre
nate . 

Practically, it was of special interest that E. cichoracearum s. 
lat. and S. fuliginea s. lat. could be differentiated by the morpho
logy of edge 1 ines in herbaria! as "'ell as fresh samples. These u ·o 
fungi have a very similar conidial morphology and were recognized on 
434 co!IIIIon host plant species , especially on Cucurbi taceae and Com
positae (Amano 1986). Therefore, the pr esence of conspicuous fibro
si n bodies was emphasized as a key character which distinguishes s . 
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Fig. 1. Morphology of the upper part o f conid iophores in fresh collections o f sever a l powde ry mildev.· fungj 
Note the sinuate edge Line produced by catena te conidia in the lef t tv.•o species of Cystotheca lanestri s (@: 
and Erysiphe galeopsidis (@) and the crenate edge line in the right three s peices of Blumeria graminis (<£; 
Podosphaera tridactyla (@)), and Sphaerotheca aphanis (@). 
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fuliginea from £ . cichoracearum i n their conidial states ( Ballantyne 
1963, Boesewinkel 1977, 1980). The presence of fibrosin bodies in s. 
fuliginea is, however, influenced by environmental factors (Yanood 
1978) . Furthermore, the fibrosin bodies disappear in herbaria l spe
cimens , 'ft'hich makes S. fuliginea indistinguishable from E. cichora 
cearum (Boesewlnkel 1980). 

Therefore, the utility of fibrosin bodies for the differentiation 
of these two fungi is limited to some extent. On the other hand, the 
morphology of edge lines could successfully be applied to herba ria! 
as well as fresh material. It is expected that this principle is ap
plicable to other powdery mildew species not examined in this study. 
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LECANORA NAVARRENSIS, A NEW LICHEN SPECIES FROM 
NORTH SPAIN 

J. ETAYO 

Navarro Villoslada 16 , 3Q dcha, 31003-Pamplona, 
Navarra, Espafta. 

1\BSTRACT: Lecanora navarrensis is newly described from 
northern Spain. It is characterized by its farinose yellowish 
thallus, with atranorin and fumarprotocetraric acid. Remarks 
on taxonomy and ecology of the species are given. 

KEY W)R[)S: Lichens, Lecanoraceae, Lecanora, Lecanora 
navarrensis sp . nov., flora of Spain. 

INTRODUCTION: 

In a Ph. D. research, the author has been st ud ying 
during last years the epip h ytic flora of N-Navarra 
(N-S pain) . Some interesting or und escribed species 
has been found . One of them is now described and 
named. The epithet navarrensis comes from Navarra, 
a region of Spain with a rich lichen flora, because 
of its geograp hical situation and well preserved 
woods. This taxon has some atypical features in the 
Lecanora genus, such as 1-septate spores, hypha! 
excipulum almost without algae, and branched
anastomosing paraphys es. This and a s mall - ce ll ed 
photobiont lead us to a tentative identification as 
a new species of tne Micarea genus (Etayo, 1989). 
However, th e thallus morpholog y, inc luding the 
thick border, and asci are nearest to the large 
genus Lecanora , currently a polyphyletic, 
collective taxon which will certainly be divided 
into segregate genera in the future . 
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Lecanora navarrensis Etayo sp . nov. 

Thallus crustaceous, epiphloeodic us, l eproso
farinosus, strata corticate nullo, flavovirens ve l 
sulp hu reus . Acidum fumarprotocetraricum et 
atranorina continens. Alga ad Trebouxiam 
probabiliter pertinens. Apothecia usque ad 0,5 m• 
lata , disco isabellino vel griseo maculatus, plano; 
excipulum albus vel disco conco loro , prominenti . 
Hym e nium 40 - 55 ~m altum, hialinum. Epithe cium 
flavobrunneum vel griseo-olivaceus . Paraphyses 
ramosae et anastomosantes , Asci clavati, 8 -spori, 
in apice c um thole I+ caerule i, typus Lec anorae . 
Sporae e llipsoide ae, rectae vel curvulae, normalis 
1-se ptatae 8-13 x 2,5-3,5(4) ~m. Conidiomata non 
visa . Ad corticem. 

Typus : Spain , Navarra, Oronoz-Mugaire, Senorio de 
Bertiz, UTM 30TXNI579, 200m, in Prunus lusit anica , 
5 June 1988, J. Etayo (BCC- holotypus, hb. Etayo 
isotypi). 

Additional specimens exa mined: Spain: ibidem, J. 
Etayo, hb. Etayo 42 12, 42 14, 6292. 

Thallus corticolous, cr ustose , epiphloeodal, 
usuall y fo r ming small patches less than 2 e m diam, 
t h in, continuous an d we ll delimited b y a black 
h ypot halline lin e. Surface totally pulveru l ent
farinose, ecorticate, s ulphu r yel lowish or greenis h 
yellow, with soredia 12- 20 (25) ~m. Photobiont 
green, chlorococcoid (Trebouxia?), cells, mo re or 
l ess isodiametric 5-8(10) ~ m diam , hyphae 
apparentl y not pen e tratin g into the cel ls. 
Apoth ecia scarce, round, 0,3 - 0,5 mm diam, plane, 
concave when you ng; light b rownis h disc a nd with 
whitish thick margin that i s smo oth and non 
sorediate; both margin and disk can be irregularly 
stained dark grey. Hymenium 40-55 ~m h ig h , hyaline, 
I + blue. Epithecium ye llowish, with coarse 
granules; the grey part of disc has a dark 
olivace ous colour that turns light green with K. 
Hypot he cium hyaline, higher than 100 ~m. 

prosoplectenchimatic comp osed of very thin a nd 
di s per se d hyp ha e . Excipulum, 50-60 vm thick, 
composed of outwardly radiating branched an d 
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anas tomo sing hyph ae, which se parate in K, 1-, with 
on l y a few groups of a l gal cells in th e lower part . 
Paraphyses 1-1 ,5 ~m thick, much branched, s peciall y 
near the apex, anastomosed; apices not thickened. 
Asci clavate, 8 - s pored, with a n amyloid apical 
ap pa ra tus, Lecanora - type ( Hafellne r , 1984). 
As co s po res simpl e or more frequently !-septat e, 
e ll i psoid , s traight or s li ghtl y c u rve d and 
guttul a te, without ha lo , 8-1 3 x 2,5-3.5(4 ) ~m . 

Pycnidia not see n. 

Che•istry : Thallus K-, KC-, C- , PD + red, UV-; 
atra norin ( traces) and fumarprotocetraric acid by 
TL·C. 

OBSERVATIONS 

Beca use of th e high proportion of !-septate spores 
and a margin almost without algae, exce pt in its 
lower par t , it would see ms that we hav e a 
Cat illaria or Catinaria species . How e ver, its 
branching excipulum mad e of rad iating h yphae, 
relate this s pe cies more to Lecanora symmicta 
gro up. Moreover, some of the s pecies of t his genus 
hav e, iilt hou g h in l ess proportion, !-s e ptate spores 
( Gira lt & G6mez -Bolea, 199 1 ) . How ever, the ascus of 
L. navarre nsis is more related to Lecano ra -t y p and, 
s o it is different to L. symmicta-typ, and the 
pa r aphyse s are mor e richly branched t han in 
Lecanora ge nus. Because of its ye llow is h, 
co mpletel y farinose, e corticate thallus and tiny 
sore dia , it resembles Leca nora expallens, but thi s 
last species reac t C+ orange beca us e th e presence 
of t hioph anic acid (a lthou gh in s ome sa mples of N 
Spain, the reaction is not very c l ear, Etayo, 
1989) . Unl i ke L. expa llens the thallu s of L. 
navarre nsis reacts C- , PD+ red, beca use of its 
fumar protocetraric acid con t e nt. Moreover, t he 
apothecia struct u re, without a t ypical amphitecium, 
an d !-se ptat e s po res are dia g no st ic. 
Another s pecies it c ould b e mistak e n for is 
Ca tinaria pulverea also of oceanic d istri bution a nd 
very variable, both in soredial developm e nt and in 
asco matal pigments . Its rat her thick a nd fissured 
thallus us ua ll y has er ump en t soralia whic h can 
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fuse, forming a completely leprose crust, P+ red. 
In this case, however, the t hal lu s contai ns 
fumarprotocetraric acid, atra norin and zeorin, the 
soredia are coarser, and the algal cells are 
larger. Its facies in the field is very different, 
because it forms large thalli of a grey-whitish 
colour. Some reproductive characters are also 
similar, like the presence of !-septate spores, but 
they are larger in C. pulverea, of 12-18 x 5-6 \18 
(Poelt & Vezda, 1981) , 15-18 x 7-9 11m (Gal loway , 
1985) and 15-19 x 6-9 11m (E tayo, 1989, in 
population from N Spain). The structure of its 
exciple and hypothecium and the nature of the 
apothecial pigments are different also. 
Mycoblastus sterilis has the .same c h e mic al 
comppsition, but looks quite different on account 
of its more or les s excavate to slightly concave 
soralia often becoming confluent, but always with 
a bluish grey colour. Furthermore , the algal ce lls 
and the size of soredia are larger than in L. 
navarrensis. 
Other PD + red species, such as Schismatomma 
quercicola with Trentepohlia and pale grey - brown 
thallus with pinkish tinge (Coppins & James, 1989), 
Pertusaria pupillaris or Leci dea cinnabarina, with 
different ascomata and spores are less likely to be 
mistaken with our new species. 

ECOLOGY AND DISTRIBUTION 

Lecanora navarrensis has been collected from one 
station: valle de Bertizarana, N Navarra, very ric h 
in epiphytic lichens, between the coline and 

Figu~es: 

A: hamathecium of Lecanora navarrensis made of 
anastomosed, branched pal-aph yses and hypothecium 
with similar hyphae (lactop h enol blue). The 
Lecanora ascus is represented with KI. 
8 : spores of L. navarrensis, the former staine d 
with lactophenol blue. 
C: transverse section from an apothecium also in 
lactophenol blue. 
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montan e b e lt in a h yper humid ombroclimate ( 1600-
18 00 mm /yea r) on an imported phorophyte Prunus 
lusitanica , accompanied by Anisomeridium biforme, 
Catinaria pulverea, Haematomma leprarioides, 
Heterodermia obscurata, Me ga lospora tuberculosa, 
Menegazzia terebrata, Rinodina isidioi d es, 
Th elo p sis r u be ll a, Zamen h ofia coralloidea, a nd 
other more common species . This taxon s h o uld be 
so ug ht for in other oceanic zones from southern 
Eu rope. 
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ABSTRACT 
Schizoparme is found to be a genus of the Diaporthales, family 

Melanconidaceae. Gnomoniella aestruens and Nectriella versoniana 
are recombined in Schizopam1e. The new species S. angustispora, S. 
botrytidis, S. srromatica, and S. terminaliae are proposed. Comella 
castaneico/a is the anamorph of S. srrammea; C. granatr 1.s the 
anamorph of S. versoniana. The anamorph of S. stromauca IS 
possibly a species of Conie//a. 
Key Words: Coniella, Gnomoniella, Nectriella, Schizoparme, 
Diaporihales, Melanconidaceae 

Schizoparme Shear was originally described for one species, 
S. straminea Shear, with an unnamed pycnidial anamorph 
(Shear, 1923). Schizoparme straminea was reportedly found on 
dead leaves of a wide variety of woody and herbaceous 
dicotyledonous plants (Shear, 1923). No additional species 
have been added to Sch1Zoparme. 

Shear (1923) thought the genus to be related to Physalospora 
Niess!. Physalospora, based on its type P. alpestris Niess!, is 
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today included in the the Hyponectriaceae Petrak (Barr, 1970 
1990). We do not see a close relationship betwee~ 
Schizoparme and Physalospora. Dodge (1936) considered 
that S. straminea and Nectrie/la versoniana Sacc. et Penz. were 
synon.ymous,. thus relegating Schizoparme to synonymy with 
Nectne/la Nttschke (non Saccardo, whtch ts Pseudoneclria 
Seaver), a genus of the Hypocreales (Lowen, 1991). Rogerson 
(1970) retained both genera in the Hypocreales, separating 
Nectnella and Schizoparme on the basis of bicellular ascospores 
in species of the former and unicellular ascospores in the 
latter. He did not comment on the synonymy of S. straminea 
and N. versoniana. The placement of Schizoparme straminea 
has been controversial. The species was listed as Pseudonectria 
in Eriksson and Hawksworth (1987), suggested to be Nectrie/la 
by Dodge (1936: 95), and included as a member of the 
Sphaeriaceae by Clements and Shear (1931: 261). 

Shear (1923) confirmed the link between S. straminea and its 
pycnidial anamorph through several single ascus isolations. 
The name of this anamorph has been disputed (Maas et al., 
1979; Sutton, 1980) and we have followed Sutton (1980) and 
Nag Raj (pers. comm.) in referring to it as Coniella 
castaneicola (Ellis et Everh.) Sutton. Dodge (1936) obtained 
Phoma granati Sacc. [ = Coniella granati (Sacc.) Petrak et H. 
Sydow] in ascospore isolates ofNectriella versoniana. 

Schizoparme is not a genus of the Hypocreales (sensu 
Rogerson, 1970; Barr, 1990). Perithecia of S. straminea have 
dark, brown, walls. The ostiolar canal is lined with short, stout 
periphyses. Sterile filaments were not seen among asci. The 
asci are sessile and float free of the hymenium in which they 
form. The ascal apex has an inamyloid apical ring which, in 
optical section, appears to be formed of two discrete, refractive 
bodies. The Comella anamorph has dark pycnidia that form 
independently of perithecia, and brown conidia that form on 
narrow phialides. The combined characters of S. straminea and 
its anamorph exclude Schizoparme from the Hypocreales. 
Bright or pale-colored pigmentation of perithecia, asci that 
remain attached to the hymenium, a shallow asca l ring, and 
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conidiomala within which perithecia are initiated (e.g. 
Tubercularia), are typical of the Hypocreales. The asci that 
float free and that have a characteristic apical ring, the brown 
pigmentation of the perithecia and pycnidia, and the 
herbicolous habit of S. straminea indicate that this is a genus of 
the Diaporthales. 

Schizoparme is distinctive in the Diaporthales. Perithecia of 
S. straminea are widely erumpent, splitting the host epidermis 
with about four radial slits and partially breaking out of host 
tissue. The only stromatic tissue is represented by an 
epistromatic region of small, pale-colored cells around the 
ostiolar opening that are presumed to function in rupture of 
the epidermis. These cells remain adherent to the perithecial 
wall after emerging from the host, appearing as tan warts or 
scales. The epistroma is reiterated in the pycnidial apex (see 
Fig. 3 in Shear, 1923). The light-colored warts give the 
perithecia a hypocreaceous aspect, but the similarity is 
superficial. An epistroma is conspicuous at the pycnidial apex. 
This is well illustrated by Shear (1923, Fig. 3; Pl. 13, Fig. 2). 

In recent years we have received collections of six 
pyrenomycetes that are remarkably similar in morphology and 
anatomy, and that are more or less similar to S. straminea in 
perithecial characters. Perithecia are generally solitary or 
gregarious in groups of a few and, while appearing to be 
superficial, are clearly erumpent through host tissue. 
Perithecia are globose with a centrally situated, acute papilla 
that is no more than 100 ~-tm high. The papilla is not visible in 
collapsed perithecia, which are deeply cupulate. The 
perithecia appear light brown and warted around the 
perithecial apex when young because of the pallid epistromatic 
cells. With age this layer is absent or reduced, the warts less 
prominent, and the perithecial wall appears dark brown or 
black. The perithecial wall of all species is thin and 
anatomically uniform, composed of two or three intergrading 
layers. The outermost layer includes the epistroma. Cells of 
the middle layer are angu lar and have pigmented walls; cells of 
the middle region can have one or more minute pores similar 
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to, but smaller than, the Munk pores of the Nitschkiaceae 
(Sorda riales sensu Barr, 1990) and other pyrenomycetes 
(Jensen, 1985). Cells of the inner layer are fl attened and 
compressed; their walls are nonpigmented. Asci of most are 
freed into the centrum and most often have a diaporthaceous 
apica l ring that appears in optical section as two refractive 
bodies. Asci of S. angustispora remain clumped; individual asci 
cannot easily be segregated from the mass of asci. There is 
variation in the nature of the ring in the ascal apex. The ring in 
the type of S. destruens is now barely visible (illustrated as 
distinct by Barr and Hodges, 1987). The ascal ring of S. 
straminea,. S. botrytidis, S. terminaliae, and S. versoniana is 
conspicuous. The apex of S. angustispora is thin and simple. 
A long channel was seen in the ascal apex of S. stromatica, but 
there was no ring. Ascospores of species are unicellular, 
ellipsoidal to inequi la teral to subglobose. Ascospores of most 
slowly become brown in varying degrees and in any 
microscopic preparation more spores are hyaline than 
pigmented. Ascos~ores of most herbicolous species tend to 
remain hyaline (S. angustispora, S. straminea, and S. 
versoniana) but those of others (S. destruens and S. terminaliae) 
are slightly brown. Ascospores of the lignicolous species, S. 
stromatica and S. botrytidis, become very da rk brown and 
opaque. Coelomycetous anamorphs are known for two of 
these species. 

Only two of these taxa have been described, Gnomoniel/a 
destruens Barr et Hodges (Barr and Hodges, 1987) and 
Nectriella versoniana. Dodge (1936) synonymized S. straminea 
under N. versoniana. However, our study of type specimens of 
the two ascomycetes and comparison of the described 
anamorphs confirms that these are distinct but closely related 
species, differing in the sizes of their ascospores and conidia. 
Gnomoniella destruens, N. versoniana and the remaining four 
species differ from typical S. straminea in having more nearly 
superficial perithecia, but there is a continuum from the 
immersed perithecia of S. straminea to perithecia that are 
superficial on an erumpent stroma. Perithecia of two 
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lignicolous species, S. botrytidis and S. stroma rica , are 
superficial on basal stromata, but no other perithecial 
characters separate them from S. straminea . Nectriella 
versoniana and Gnomoniel/a destruens belong in Schizoparme. 

Species of Schizoparme are found in widely separated, but 
usually tropica l, geographic areas. They occur on apparently 
unrelated dicotyledonous hosts where they are parasitic. 
Schizoparme straminea (Maas et at., 1979) and S. versoniana 
(Dodge, 1936; as Nectrie/ta) can cause rot in fruit of strawberry. 
Coniella castanaeicola (Ell. & Everh.) Sutton, the anamorph 
of S. straminea, and C. granati (Sacc.) Petrak et H. Sydow, the 
anamorph of S. versoniana , are reported from a wide range of 
dicotyledonous host plants (Sutton, 1980). Schizopanne 
destruens and S. angustispora were found on leaves and petioles 
of members of the Myrtaceae in Hawaii (Eucalyptus globulus, 
Psidium guajava) . Schizoparme destruens was shown to be the 
cause of serious defoliation of seedlings of Eucalyptus globulus 
(Barr and Hodges, 1987; as Gnomoniella). Schizopanne 
terminaliae sporulated on living leaves of Terminalia superba 
(Combretaceae) in Ecuador. The fungus was associated with 
more or less circular necrotic lesions measuring up to several 
centimeters in diameter; one or two such large lesions affected 
more than half of the leaf surface and resulted in premature 
abscission (Hodges, pers. comm.). The habitat of S. 
angustispora and S. terminaliae suggests a pathogenic 
potential as well. Schizoparme botrytidis and S. stromatica 
occur on bark of undetermined dead trees in 'Puerto Rico and 
Brazil, respectively. Schizoparme botrytidis appeared on a tree 

'- in Puerto Rico that was killed in 1989 by the winds of 
Hurricane Hugo. 

It is difficult to place Schizoparme within the Diaporthales. 
The typical case in the order is for perithecia to remain 
immersed in host tissue and to have coelomycetous anamorphs. 
Barr (1990) distinguished between the Gnomoniaceae and the 
Melanconidaceae essentially on the basis of ascospore 
characters. Spores in the Gnomoniaceae are hyaline and thin
walled; spores in the Melanconidaceae are hyaline or 
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pigmented but "firm-walled." WhileS. straminea itself could 
be referred to the Gnomoniaceae, the other species with 
their nearly superficial perithecia, and dark ascospores and 
conidia argue for the Melanconidaceae. Schizoparme is thus 
emended to include species that have nearly completely 
immersed to superficial and stromatic perithecia. 

Schizoparme C.L. Shear, Mycologia 15: 120. 1923, emend 
Samuels, M.E. Barret Lowen 

Ascomata small to medium sized, separate or gregarious, 
immersed in early stages, becoming widely erumpent or 
superficial, globose, collabent when dry; apex short papillate, 
ostiole periphysate; peridium externally brown, few rows uf 
pseudoparenchymatous cells, internally compressed hyaline 
cells, surrounded by a thin coating or clumps of pallid to 
yellowish or grayish brown cells. Asci unitunicate, ellipsoid, 
numerous, forming in a hymenium, floating free, (1-7-)8-
spored; apical ring refractive, chitinoid or nonch1tinoid, 
nonamyloid, or not visible. Paraphyses lacking. Ascospores 
hyaline, often becoming light to dark brown, ellipsoid, fusoid, 
oblong or nearly allantoid, rarely subglobose, straight or 
curved, one-celled; wall thin, smooth, usually bearing terminal 
appendages; one or several guttules; overlapping in the ascus. 

Anamorphs pycnidial, Coniella species. 
Biotrophic causing blackened necrotic lesions on leaves and 

seedling blight or apparently saprobic on petioles and wood. 
Type species: S. straminea C.L. Shear 

MATERIALS AND METHODS 
Herbarium material was rehydrated briefly in 3% KOH. 

Measurements of spores and conidia were made from water. 
Fluorescent microscopy was used on material mounted in 
calcofluor (0.5% w/v in sodium phosphate buffer at pH 8; 
Sigma Chemical Co.). Microscopic observations were made 
with interference contrast (IK), phase contrast (PC) and 
fluorescence (FLUOR). Herbarium abbreviations are taken 
from Holmgren eta/. (1990). 
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KEY TO THE SPECIES OF SCIDZOPARME 
1. Ascospores averaging greater than 7 p.m wide; lignicolous or 

corticolous ......... .. ..... .. ..... ............. ...... .. ........................................ 2 
1. Ascospores averaging less than 7 p.m wide; foliicolous .......... 3 
2. Ascospores (22-)22.6-26.6(-27.5) x (16.2-)17-20(-21.2) p.m ... . 

... ..... .. ..... . .. ...................... .. ........... .. ...................... 2. S. botrytidis 
2. Ascospores (13-)13.7-17.5( -20) x 7-9.4(-11.5) p.m .... ............... . 

........... ....... .................... .. ....... ................... ......... .... 5. S. stromatica 
3. Ascospores (6.5-)8.5-16(-17) x 2-3 p.m ....... .. 1. S. angustispora 
3. Ascospores greater than 3 p.m wide ............ ... .............. .. .... ....... 4 

4. Ascospores (13.5-)15.4-19.8(-21.5) x (3-)3.5-4.5(-5.0) p.m ..... . 
.. .. .... .. ...... ... .. .... ............. ............................ .. ... .. .... 7. S. versoniana 

4. Ascospores averaging less than 15 p.m long ........... ....... .. ... .... 5 
5. Ascospores (11-)11.5-13( -14.8) x (5-)5.4-7(-9) p.m when disch-

arged, becoming almost imperceptibly pale brown ..... ... ......... . 
.................................................................... ........ .. .... . 3. S. destruens 

5. Ascospores averaging less than 5 p.m wide ....... ....... ................ 6 
6. Perithecia remaining immersed, rupturing leaf epidermis by 

radial slits; ascospores remaining hyaline ...... 4. S. straminea 
6. Perithecia at most basally immersed; ascospores distinctly 

brown in asci .. .. ...... .. ..... ... ... ... .. ..... .. ........... ..... 6. S. terminaliae 

DESCRIPTIONS OF THE SPECIES 
1. Schizoparme angustispora Samuels, M.E. Barret Lowen, 

sp. nov. FIGS. 1-8. 
Characteris generis. Perithecia globosa, 350-500 p.m diam. 

Asci angusti clavati, ca 25 x 5 p.m, 8-spori, ad apicem annulo 
conspicuo provisi, basi acuti. Ascosporae cylindricae, oblongi
ellipticae, reniformes, allantoideae, (6.5-)8.5-16(-17) x 2-3 p.m, 
hyalineae, magnitudine ut sporae in quoque asco variabiles. 

Hab. in petioles of Psidium guajava. 
HOLOTYPE: UNITED STATES. Hawaii : Kauai, Nualola Trail, near 

Kokee Lodge, on petioles of Psidium guajava, 22 Nov 1985, S.E. Carpenter 45 
(BPI). 

Etymology: Refers to the narrow ascospores. 
Anamorph: none known. 
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FIGS. 1-8. Schizoparme angustispora. 1. Habit of perithecia. 2. Off center 
section through a mature penthcium. 3. Small cells that form the perithecial 
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Perithecia forming on petioles, solitary to gregario us in 
groups of a few, erumpent and becoming nearly superficial 
with base immersed in petiole tissue, globose, 350-500 J.Lm diam, 
apex short papillate, becoming deeply cupulate when dry, scaly 
to warted, brown to black with lighter brown scales and warts. 
Cells of warts circular, 10-15 J.Lm diam, walls 1 J.Lm thick, 
nonpigmented or lightly pigmented. Cells at surface of 
perithecial wall angular, 10-15 J.Lm diam, walls ~ 0.5 J.LI11 thick, 
brown. Perithecial wa ll, including warts, to 75 J.Lm wide, 
comprising three intergrading regions; outer region consisting 
of 40 J.LID high warts; middle region ca 40 J.Lm wide, of elliptic to 
angular cells 10-15 x 7-10 J.Lm with walls 1 J.Lm thick and brown, 
with minute pores; inner region of fusiform cells with walls 0.5-
1 J.Lm thick, nonpigmented. Perithecial apex of small circular 
cells with pigmented walls and continuous with the outer 
region of the perithecial wall; ostiolar canal periphysate, 
periphyses arising from a tissue continuous with the middle 
wall region. Asci narrowly clavate, ca 25 x 5 J.Lm, not easily 
separating from each other in mass, 8-spored; thin-walled, apex 
simple; base not seen. Ascospores cylindrical, oblong
elliptical, reniform, allantoid, (6.5-)8.5-16(-17) x 2-3 J.Lm, highly 
variable in size and often with spores of different sizes in asci, 
remaining hyaline. 

HABITAT: On petioles of Psi.dium guajava L. (Myrtaceae ). 
KNOWN DISTRIBUTION: United States of America (Hawaii), 

known only from the type locality. 
PARATYPE: UNITED STATES. Hawaii: Kauai, Kokee State Park, 

Awaawapuhi Trail, on petioles of undetermined plant, 21 Nov 1985, S. E. 
Carpenter 31 (BPI). 

<-warts. 4. Cells at the surface of the perithecial wa ll. 5. Longitudinal 
section of the perithecial wall. 6. Cells of lateral perithecial wall wnh pores 
(arrows). 7.Perithecial apex. 8. Asci (FLUOR right, PC left). All from 
Carpenter 45 except 1, top which is Carpenter 31. Scale bars 1: top = 1 mm, 
bottom = 0.5 mm; 2 = 100 J.Lffi , 3-5,7,8 nght; 6,81eft = 10 J.Lffi. 
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FIGS. 9-16, Scizizoparme botrytidis. 9. Habit of peri thecia. 10. Longi tudinal 
section of a perithecium showing lateral wall and apex. 11. Longitudinal 
section of a lateral perithecia l wall. 12. Cells of the lateral perithecial wall 
with P.Ores (arrows).13-16. Asci and ascospores. All taken from the tyr.e. 13 
in FLUOR, 14 in PC, 15 and 16 in Jl(_ Scale bars 9 = I mm, 10,11 = 25 JLm; 
12 = lOJLm; 13-16 = 20JLm. 

2. Schizoparme botrytidis Samuels, M.E. Barr et Lowen, sp. 
nov. FIGS. 9-16. 
Charactereis generis. Asci late clavati, 75-95 x 22-27 p,m, 8-

spori, ad apicem annulo conspicuo provisi, basi acuti . Asco
sporae late ellipsoideae vel subglobosae, (22-)22.6-26.6(-27.5) x 
(16.2-)17-20( -21.2) p,m, in asco inclusae atrobrunneae. 
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Hab. in arboris corticis. 

\. HOLOTYPE: PUERTO RICO: Luquillo Mts., Luquillo Experimental 
Forest, El Verde, across trail at ridge above Rio Sonadora, elev. ca 370 m, 
on bark of tree, Feb 1990, D. J. Lodge 701 (BPI). 

Etymology: Refers to the similarity of the perithecial 
aggregates to flowers of broccoli (Brassica oleracea var. 
botrytr.s). 

Anamorph: none known. 
Perithecia erumpent through bark, cespitose in tubercu late 

aggregates 1-2 mm diam x 1-2 rom high of up to 50 perithecia, 
subglobos'e, 500-700 p.m high x 300-500 p.m wide, apex short 
papilla te, becoming deeply cupulate or not collapsing when 
dry, scaly to warted, black with pale greenish scales or warts. 
Cells at surface of perithecial wall angular, 15-25 p.m diam, 
walls ~ 0.5 p.m thick, brown (KOH). Cells of warts circular, ca 
10 p.m diam, walls 0.5-2.5 p.m thick, nonpigmented. Perithecia l 
wall 50-75 p.m wide, comprising three intergrading regions. 
Outer region formed by the warts; middle region ca 40 p.m 
wide, of angular cells measuring 15-25 x 7-10 p.m with walls ca 
0.5 p.m thick and brown, cells with minute pores in the walls; 
inner region 15-20 p.m wide of flattened and compressed cells 
with thin, nonpigmented walls. Perithecia l apex of small, ca 7 
p.m diam cells with walls 1-1.5 p.m thick and nonpigmented in 
the external layers of cells but brown in the internal layers; 
ostiolar canal periphysate, periphyses arising from tissue 
continuous with the middle wall region. Asci broadly clavate, 
75-95 x 22-27 p.m, 8-spored; apex with a conspicuous ring; base 
pointed. Ascospores broadly ellipsoidal to subglobose, finally 
(22-)22.6-26.6(-27.5) x (16.2-)17-20(-21.2) p.m when discharged, 
becoming opaque brown while still in asci. 

HABITAT: On bark of undetermined t13:e. 
KNOWN DISTRIBUTION: Puerto Rico, known only from the 

origina l collection. 
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FIGS. 17-26. Schizopamoe desrruens. 17. Habit ofperithecia. 18. Off center 
section of a mature peri tbecium. 19. Longitudinal sect ion of a perithecium 
showing lateral wall and apex. 20. Cells at surface of perithecial wall. 21-25. 
Asci ana ascospores. 26. Ascospores. All from the isotype (BPI). 21, 23, 25 in 
PC, 22, 24 in lK.. Scale bars 17: top = 0.5 mm, bottom = 0.25 mm; 18 = 50 
!Lm; !9-2! = 20 I-'m; 22-25 = 10 !Lm. 

3. Schizoparme destruens (M.E. Barr et Hodges) Samuels, 
M.E. Barr et Lowen, comb. nov . FIGS. 17-26-
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Gnomoniel/a destruens M.E. Barr et Hodges, Mycologia 79: 
782. 1987. 
HOLOTYPE: UNITED STATES OF AMERICA: Hawaii: Hilo, on 

Euca/ypllls globulus , !6 Oct I98I, C. S. Hodges s.n. (NY, ISOTYPE BPI 
596643). 

Anamorph: none known. 
Perithecia forming on twigs, solitary to gregarious, erumpent 

becoming nearly superficial with base immersed in twigs, 
globose, 150-400 I'-m diam, apex short papillate, becoming 
deeply cupulate when dry, scaly to warted, dark brown 
becoming . black in age, with tan to yellowish scales or warts. 
Cells at surface of perithecial wall and warts circular to 
angular, ca 12 J.<.m diam, wall 0.5-1 J.<.m thick. Perithecial wall 
25-40 lkm wide, comprising three intergrading regions; outer 
region, including 15 !J-ill high warts, of a few layers of circular, 7-
9 ~J-m diam cells with walls 1.5 lkm thick and nonpigmented; 
middle region 15-25 ~J-m wide, of 3-5 layers of 
pseudoparenchymatic cells measuring 15-25 x 7.5-10 ~J-m , walls 
< 0.5 !km thick, pi~mented, with minute pores in walls; inner 
region ca 15 lkm WJde, cells fusoid, ca 25 I'-m long, 7.5 ~J-m wide, 
walls 0.5-1 lkm thick, nonpigmented. Perithecial apex of small, 
circular cells with pigmented walls and built up as warts at the 
exteriors; ostiolar canal periphysate, periphyses arising from 
tissue continuous with the inner wall region. Asci clavate, 36-
41.8(-45) x (10-)11.4-14(-15) ~J-m, 8-spored, apex with an incon
spicuous rin~, base rounded. Ascospores ellipsoidal, (11-)11.5-
13(-14.8) x (5-)5.4-7(-9) lkm when discharged, becoming almost 
imperceptibly pale brown. 

HABITAT: On twigs of Eucalyptus globulus Labill. 
(Myrtaceae ). 

KNOWN DISTRIBUTION: USA (Hawaii), known only 
from the type collection. 

NOTES: Schizoparme destruens is very similar to S . 
tenninaliae. Ascospores of S. destmens are broader than those 
of S. tennina/iae, and the apica l ring of the former species is 
much less conspicuous than that of the latter. Further, S . 
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destruens occurs on twigs of Eucalyptus globulus but apparently 
not on leaves whereas perithecia of E. terminaliae occur only 
on leaves of the unrelated Terminalia superba. As far as is 
known, the ranges of the two fungi are quite distinct, Hawaii 
and Ecuador, respectively. 

4. Schizoparme straminea Shear, Mycologia 15: 121. 1923. 
FIGS. 27-36. 

HOLOTYPE: USA VIRGINIA: Arlington Farm, on Rosa rugosa 
prosrraca , 6 Sep 1920, C.L. Shear 3568 (BPI). 

Anamorph: Coniella castaneicola (Ellis et Everh.) Sutton, The 
Coelomycetes, p. 420. 1980. FIGS. 33-35. 
Gloeosporium castaneicola Ell. et Everh., Proc. 

Acad. Nat. Sci. Philadelphia 1895: 435. 
1895. 

Perithecia numerous on abaxial leaf surface, immersed and 
rupturing the leaf epidermis by four radial slits and becoming 
broadly erumpent, globose with a minute, acute central papilla, 
200-300 J..tm diam, with 3-4 coarse tan warts, cupulate when dry. 
Cells at surface of perithecial wall angular, thin-walled, with 
minute pores. Perithecial wall ca 15 J..tm wide laterally 
comprising a single region of 2-3 layers of elliptic to fusiform 
cells measuring 10-15 J..tm long, 4-5 J..tm wide, wall 1-1.5 J..tm thick, 
brown. Perithecial apex of small, brown cells, ostiolar canal 
periphysate. Warts formed around the perithecial apex of 
circular, ca 15 J..tm diam cells with walls ca 1.5 J..tm thick and 
nonpigmented; easily disloged from the perithecial surface. 
Paraphyses not observed. Asci clavate, 30-40 x 7-9 J..tm, apex 
with a conspicuous refractive ring, sessile, floating free, 8-
spored; ascospores biseriate, forming a hymenium lining the 
peritheciallocule. Ascospores ellipsoidal to inequilateral with 
one flat side, 10-13 x 3-4 J..tm, unicellular, hyaline, with a hyaline, 
acute, 3 J..tm long appendage sometimes seen at each end of 
some ascospores still in asci. 
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FIGS. 27-35. Schizopam1e straminea. 27. Habit of perithecia. 28. Off center 
section of a mature perithecium. 29. Perithecial apex with small , pale cells of 
the warts (arrow). 30. Cells at surface of perithecial wall with pores (arrows). 
31. Longitudinal section of the lateral perithecial wall . 32. Three asci, on tne 
right seen from above and showing the full ring. 33. Habit of pycnidia. 34. 
Uedian longitudinal section of a _pycnidium. 35. Conid iophores and 
eonidiogenous cells. Al l from BPI 600008 except 27 which is from the type. 
32 in PC, 35 left in cotton blue-IK, 35 righ t in FLUOR. Seale bars 27,3:> = 
0.25 mm; 28,34 = 50 p.m; 29-31,35 right = '20p.m; 32,35 1eft = lOp.m. 
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Anamorph in na ture: Conidiomata pycnidial, immersed 
globose to subglobose 140-150 ,urn diam, black; opening by ~ 
central pore, ostiolar opening surrounded by stromatic tissue 
oftan cells. Conidiophores not observed. Conidiogenous cells 
developing from a hemispherical cushion of cells at pycnidial 
base, cylindrical, 10 x 3 ,urn diam, phialidic. Conidia 15-29 x 2.5-
3.5 ,urn, fusiform or falcate, pale brown (Sutton, 1980). 

/@ 
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HABIT AT: On decaying leaves of 
at least eleven unrelated genera of 

dicotyledonous plants (Sutton,1980). 

KNOWN DISTRIBUTION: Cos
mopolitan. 

ADDITIONAL SPECIMEN EXAMINED: 
USA MARYLAND: Bell, on Castanea sp., 
7 Oct 1920, B. 0. Dodge (BPI 600008). 

NOTES: The Coniella anamorph of 
S . straminea has been well 
described and illustrated by Shear 
(1923, Pl. 13, Fig. 2) and Maas et al. 
(1979). See Sutton (1980) for 
extensive anamorph synonymy. 

FIGS. 36, 37. Asci and ascospores of Schizoparrne species. 36. 
Schizoparme straminea, ascus and ascospores with appenda_ges (BPI 600008). 
37. S. versoniana, ascus and ascospores (type). Scale bars = ro J.Lffi. 

5. Schizoparme stromatica Samuels, M.E. Barret Lowen, sp. 
nov. FIGS. 38-47. 
Charactereis generis. Perithecia globosa, 400-450 ,urn diam. 

Asci naviculares, 65-80 x 11-16 ,urn, 8-spori, ad apicem canali 
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[Didymium) ba h iense 417 
diffo rme 4 I 8 
eximium 418 
marineri 418 
melanospermum 418 
minus 418 
squamulosum 418 
vaccinum 418 

Didymolepta 71 
anomala 70 

Did ymosphaeria 74 
anomala 70 
ca talina 62 
cupula 55 
futilis 401 
major 54 
oblitescens 40 1 
sphaerophora 58 

Dimerosporiu m 
populi 65 
xylogenum 65 

Oiploc ladiella 442 
appendiculata 237, 240 
heterospora 237 
sca laroides 237 
taurlna 235, 237-238 
tric ladioides 237-238, 442 

Discochora 70 
Discosia 41, 43 
sect. Strobi lina 41, 43 
artoc reas 42 
and! 41 - 43 
ell iptica 43 
ocella ta 43 
pleurochaeta 43 
smilac ina 43 
s trobil ina 43 

Discos troma 55 
conicola 54, 56 
cupulum 55, 58 
fuscella 54 
massar ina 55-56 
mu ricatum 56 
rublcola 56, 58 
tostum 55 

Ditope llopsis 
clethrae 389 
llnearls 387, 389 , 392 
racemula 389 

Doth idea 
rugodisca 388 

Dwayaangam 236 
cornuta 236 
dic ho toma 236 

ga mundlae 235-236, 238 
quadridens 236 
yakue nsis 236 

Elsinoe 
ledi 394 
mauirolianum 394 

Embellisia 36 1 
Endoconospora 261 

ce ras tii 26 1 
ind ica 259-26 1 

Endot ryblidium 
insculptum 394 

Endoxyla 53, 60 
luteobasls 53 , 58 
opercu lata 53 

Endoxylina 
allantospora 54, 76 
as troidea 54 

Enterid ium 
Iycoperdon 419 

Erysiphe 445-446 , 448-449 
a rabid is 447 
a rte misiae 447, 449 
cicho racearum 445, 447. 449, 451 
galeopsidis 447, 450 
rubiae 447 
so rdida 447 

Eupe nici llium 134 
Europhium 369 
Eu typa 

luteobasis 53 
Evernia 

america na 108 
Everniastrum 109. 126-127 
Exarmidium 62 , 75 

diaphanum 62 
fusa riispora 63 
morth ieri 62 

Fenes te lla 
amorpha 58 
ulmicola 58 

Flavoparmelia Ill, 126 
baltimorensis I 12 
ferax 105, 110-1 11 
haysomii 111-112 

Fornes 
duriss imus 9 

Fuligo 
septica 4 19 

Fusarium 368-369 



(Fusarium) sect. Liseo la 370 
croo kwellense .J70 
culmorum 370 
oxyspor um 435 
sacchari 

f. sp. subglutinans 370 

Gaerme riomyces 257 
Gastropi la 78, 80- 83 

fragi lis 77-80. 84 
Gen ic ulosporium 141-142 
Gibbe ra 

a trog rana 72 
confertiss ima 72 
pilosella 72 

G loeoph yllum 
sepiarium 5-6, 8 

G loeospor iu m 
castane ico la 472 

Gloniopsis 
praelonga 395 

G lyphium 
elatum 40 1 

Go nohy menia 137, 139 
nig ritella I 37 

Gno monia 74, 40 I 
G nomoniella 459, 463 , 482 

des true ns 459, 462-463, 471 
G raphi1bu m 378 
G raphioc1adiella 378 
G raphium 363, 37 1, 377-379 

penicillioides 37 1,378 
piceae 372, 374, 377 
ulmi 372, 374, 377 

Guigna rdia 70, 75 
apocyni 68, 70 
bidwe llii 70, 75 
vacc inii 395 

Gym noascus 3 12 
Gyrophora 

cylindrica 213 

Had ro tric hum 142 
Haematomma 

lepra rioides 458 
Handkea 82 
Haplograph ium 11-1 3 

bicolor 12-13 
ca lophylli 12, 18 
cate natum 11-13 
debellamare ngoi 12 
delicatum I 1- I 2 

heliocephalum 11-12, 14- 17 
mangife rae 12 

Helicosporium 438 , 442-443 
Hemit richia 

abieti na 408 
c lavata 419 
leiocarpa 408 

Heptamer ia 
saba licola 57 

Herpotrich ia 76 
barb ici ncta 47 
macrotric ha 400 
nicaraguensis 45, 6 1 

Heteroderm ia 
obscura ta 458 

Homostegia 388 
kelseyi 55 

Humico la 385 
dimo rphospora 381-382, 384 

Hya lopesotum 378 
Hyalorhinoeladiella 
Hyaloscypha 

dematiicola 11 - 12 
Hyd ronectr ia 482 
Hydroth yr ia 

venosa 137 
Hyg rocybe 85, 88, 90 

eryth roc renata 85. 87-90 
li laceolamella ta 85-86, 88-90 

Hygrophorus 88, 90- 91 
Hymenoplee lla 305 
Hyphoderma 37, 40 

etrurlae 37-38, 39 
orphanellum 37, 39 

Hypocreopsis 341 
Hypogym nia 426 
Hyponect ria 

fu sispora 387, 390 , 392 
Hypotrac hyna 126 

brevi rhi za 11 2-113 
densi rhizi nata I OS, 11 3-114 
sinuosa 105, 114 
swinscowii 12 1 
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Hypoxylon 52, 144, 153,394, 402 
sec t. Primoc ine rea 76 
num mularium 394 
se rpens 142. 153 
voges iacum 394 

Hysterium 
pu1ica re 395 

Hysterographi um 
flexuosum 395 
mori 395 
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lmmotthia 
alrograna 68 , 7 1-73 

lngoldie lla 
hamata 438 , 442-444 

Inocybe 27, 30, 33, 357 
subg. lnocybe 30, 33 
subg. lnosperma 33 
super-sec t. Cortinatae 30 
super-sect. Marginatae 33 
ch rysochroa 27, 30-31 , 33 
mixtilis 33 
paludinella 30 
pseudorhacodes 27- 28 , 29-30 
rhacodes 30 

lodosphaeria 
arundinariae 47 , 50 

Irene 
sapotacearum 202 

Jobellisia 45, 60 
Iuteola 58, 61 -62 
nica raguensis 58, 61 

Johansonia 
cupulata 65 
formosa 65 , 68 

Julella 
fallaciosa 137 

Kalmusia 
clivensis 400 
conioth yr ium 400 

Knoxdaviesia 363-364 
proteae 363-366, 369 

Kochiomyces 257 

Laestad ia 70 
alnea 70 
apocyni 70 
castan icola 55 

Lamproderma 
scintillans 419 

Langermannia 8 1-83 
pachyde rma 80 

Lasallia 215 
Lasiosphaer ia 4 7-48 

ellisii 45, 48, 50 
luteobasis 53 
munkii 46, 390 
raciborski i 48 

Lecanora 453, 455-456 

allophana 135, 138 
expallens 455 
nava rrensis 453-454 , 455-456 
rugosella 138 
strobil inoides 458 
symmicta 455 

Lee idea 
cinnabarina 456. 458 

Leiosphaerella 
fusariospora 62 
hamasporum 63 
praeclara 39 1-392 
rhoina 62 

Leocarpus 
frag ilis 419 

Lepteutypa 300, 305 
alpestre 56, 58 
cupressi 57 
sabalicola 57-58 
ulmicola 57-58 

Leptographium 363-364, 369, 
372, 379 

procerum 374 
terebrantis 374 
rruncatum 374 

Leptorhaphis 74 
Leptosphaeria 75, 400 

anomala 70- 71 
gaulther iae 400 
sabalicola 57 

Leptosporella 
fusariospora 62, 64 
rhoina 64 

Letendraea 61, 76 
luteola 45, 60-61 

Letharia 425 
columbiana 138 

Lichen 
chlorophyllus 106 
juniperinus 427 

va r. a lvarensis 428 
pinastri 428 
sinuosus 114 

Linocarpon 75 
hamasporum 58 

Lophiostoma 
fuc kelii 400 
microstoma 7 1 
scelestrum 71 
scrophulariae 400 

Lycoperdon 78-79, 82 - 83 
pachydermum 77-80 



Macbridella 76 
Macrospor ium 173. 198 

toma to 182 
Macrovalsaria 76 
Massar ina 

corticola 400 
eecentrica 400 
lignor um 400 
microcarpum 400 

Massa riovalsa 
ca lifornica 389 

Megalospora 
tuberculosa 458 

Melanconiops is 476. 478 
Melanconis 402, 478 
Mela nconi um 476, 478, 483 

apioca rpu m 370 
bicolo r 370 

Melane lia 425 
subglabra I I S 

Melanomma 
a lpestre 56 
eckfeldti i 66 
rhododendri 400 

Me lanophyllum 90 
ech inatu m 90 
eyrei 90 

Mela nopsamma 
eckfeldtii 67 
innumerosa 67 
pomiformis 75 

Meliola 201 
aethiops 206 
ba rringtoniae 205 
bicornis 20 I, 204 
caesalpiniicola 206 
canarii 201, 203-204 
densa 202 
holigarnae 20 1, 204 
indica 201, 204-205 

var. careyae 205 
kiogiodendri 201, 205 , 207 
machili 201, 206 
malabarensis 20 1, 206 
mangife rae 20 1, 206 
mayapeae 201, 206-207 
neissleana 388 
nidulans 388 
nig ro-rufescens 204 
plerocarpi 201, 208-209 
tamarindi 20 I, 208 
zigzag 202 

Me lomastia 
masloidea 390, 392 

Memnoniella 15.. 18 
Me negazzia 426 

tcrebroua 458 
Menispora 47 
Me ruliopsis 324 

corium 324-325 
Melasphae ri a 

rubicola 56 
Me1a1richia 

vespa rium 419 
Mica rea 453 
Mic ropellis 74 

s ubcyanea 68, 73 
Microsphaera 

penicillala 
va r. vaccinii 388 

vaccinii 388 
Microthelia 

anomala 70 
cupu la 55 

Min imidochium 285 
eucalypt i 285 
indicum 285 

Molliardiomyccs 404 
Monascos troma 

eckreld lli 66, 68 
Mo nograp hella 76. 305 

fusa rii spora 58, 63 
Mor1ie rella 287. 290 
sec t. H ygroph ila 287-288 
beljakovae 288, 290 
hyalina 288 
kuh lma nii 288, 290 
paraensis 287-290 

Myce na 98, 103-104 
sect. Basidipes 97-98, 102-104 
sect. Bu lbosae I 04 
sect. C lavu lares 194 
sect. Exiguae 104 
sect. Gau llheria 97 
sec1. Longise1:1e 104 
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sect. Polyadelphia 97-98, 102. 104 
sect. Pseudotsuga 97 
sect. Sacchariferae 104 
sec1. Saetu li pedes 104 
sec t. Tes tud ini 97, 103-104 
ga ullhe ri 97-98 , 102-104 
mucor 102 

Myce naslrum 
fragile 77, 79-80 

Mycoacia 324 
Mycoblaslus 

ste rilis 456 
Mycom icrothelia 40 1 
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Mycosphaerella 19-22 , 26 
arbutico la 394 
bellula 20, 22, 25 
cussonlae 22 , 24-25 
gaultheriae 394 
jonkershoekensis 19-20, 22, 26 
prOteae 19-20, 22 

Myrothecium 335, 338 , 340-341 
atrum 338 
cinctum 338 
flavoviride 338 
groen la ndicum 335-336, 337-339 
roridum 338 

Nanoscypha 404 
tetraspora 403, 405 

Na ucoria 357 
jennyi 356 
kauffmanii 349 

Navice lla 
microstoma 71 

Nectria 233, 340-341 
subg . Hyphonectria 340-341 
bactrid io ides 340 
cinnabarina 390 
epichloe 340 
pityrodes 340 
ralfsii 338, 340 

Nectr iella 459-460, 463 , 482 
verson iana 459-460, 462-463, 

480-482 
Nectriopsis 340-341 
Neocallimast ix 241-242 , 246, 

252, 257 
frontal is 241 , 257 
hurleyens is 241 , 258 
joyonii 24 1, 257 
patr iciarum 241 , 258 
varlabllls 24 1-242, 244, 

246-250, 252-257 
Neopeck ia 

diffusa 6 1 
Neoramularia 

asteris 273 
Nephroma 

arc tic um 138 
Nephromopsis 426-427, 428 
Neurospora 

crassa 435 
intermedia 435 
siiOph ila 435 

Niesslia 47 
barbicincta 47 

eryslpheoides SO 
exilis 52 
exosporioides 52 
lanea 50, 52 
pulchriseta 52 
odulisporium 141 

Nummularia 
exutans 394 

Nummulariola 
exu tans 394 

Oncopod iell a 442 
Ophioceras 
subg. Acerbia 48 
hyptidis 48 
longispora 48 

Oph ionect ria 76 
Ophiostoma 363-364, 366, 369, 

371 , 377-379, 381, 384-385 
albidum 384 
bragantlnum 38 1-384 
cucullatum 370 
davidsonii 372, 377 
francke-grosmanniae 364 
grande 384 
olivaceapin ii 372, 374 
ol ivace um 372, 377 
piceae 37 1 
roraimense 384 
stenoceras 384 
tetropii 384 
ulmi 371 

Orpinomyces 242 
bovis 242, 257 
joyonii 258 

Ovularia 
aste ri s 273 
delphinii 274 
lup inicola 274 

Panaeolus I 56 
Pannaria 139 

laceratula 135, 138 
lepidota 

f . corallifera 138 
le ucostictoides 138 

Pannoparmelia 126 
a ngustata 105, 11 5-116, 125 
anzioides 106, 115-11 7, 124-1 25 

Pa radiachea 3 I 8 
Pa rmelia 120-121, 126-127, 425, 428 
subg . Amphig ymnia 127 



(Parmelia) subg. Hypotrachyna 127 
subg. Parmelia 126 
angustata II S 
brevirhiza 112 
brownii 116 
citrinescens 110 
cunninghamii 116 
densirhizinata 113 
ferax I 10 
haysomii I II 
obversa I 10 
protosulcata 11 8 
reticulata 122 
saxatilis I 17, 119-120 
subaurifera 

var. subglabra II S 
su1ca ta 117, 120-121 
swinscowii 121 

Parme1ina 126 
swinscowii 121 

Parmelinopsis 
swinscowii 105, 121-122, 125 

Parmotrema 124 
cet ratum 124 
reticu1atum 122-123 

Passa lora 264 
mertensiae 263, 265 

Patellaria 
cyanea 45, 66 

Pate Ilea 
cyanea 66 

Peltigera I 40 
canina 139 
e1izabethae 138 
pacifica 135, 138-139 
polydactyla 138 
retifoveata 135, 139 
venosa 135, 139-140 

Penicillium 134 
indigoticum 129 

Perichaena 
depressa 419 

Peristomialis 341 
Pertusaria 1-3 

acu ta I 
cerussata I 
globularis I 
hartmannii I 
leucoplaca I 
mattogrossensis I 
pa ratube rculifera I 
pupi ll aris 456 
subobductans 1 

Pestalosphaeria 76, 300, 304 - 305 

Pesotum 371-372, 379 
piceae 372 

Phaeocollybia 343-344, 346, 
355-358 

carmanahensis 343-345, 
346-349. 356 

christinae 356 
jennyi 356 
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kauffmanii 343-344, 349-357 
oregonensis 349 
spadicea 356 

Phaeoisariopsis 274 
Phaeonectria 76 
Phaeoramu1aria 264, 266 

coalesc:ens 263-264 
collomlae 263-264, 270 
ge ran ii 273 
punctiformis 273 

Phaeosaccardinula 68 
martini 67 

Phaeoxyphiella 394 
Phialemonum 

curvatum 313 
Phialocephala 364, 370 
Phialographium 364, 371-372, 

377, 379 
Phillipsia 404 

crispata 403-404 
domingensis 403-404 
lutea 404 
rugospora 403 

Phillipsiella 
atra 66 
ellisii 45, 66, 68 

Phleb;a 32 1, 324, 326 
palllda 321-322 , 323-324 
radiata 324 

Pholiota 357 
Phoma 332 

exigua 331 
var. exigua 329, 332 

fumosa 370 
granati 460, 480 
herbarum 331 
sorghina 331 

Ph yllosticta 
cussoniae 21 

Physalospora 459-460 
alpestris 459 

Physarum 
aurisca lpium 420 
bitectum 419 
bivalve 420 
cinereum 420 
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[Physarum) compressum 420 
decipiens 420 
didermoides 

va r. li vidu m 421 
leucophaeum 420 
leucopus 420 
li vidum 421 
melleum 421 
nutans 421 
st ramin ipes 42 1 
vernum 42 1 
vir ide 42 1 

va r. incanum 407, 421 - 422 
Pilidiella 

querc ico la 482 
Pirex 324 
Piromyces 

communis 242 , 252, 257 
Pithya 404 
Plagiostoma 70 
Platystomum 

compressum 40 I 
obtectum 71, 40 I 

Plectania 
coccinea 404 

Pleomassaria 395 
hesperia 396 
holoschista 396 

Pleospora 
herbarum 198 
triglochinicola 36 1 

Pleurotheciopsis 
websterll 235, 238 

Pleurotus 85 
os treatus 90 

Plochmopeltis 74 
ellisii 66 

Podosphaera 445-446, 448 
clandestina 447 
leucot richa 447 
tridac tyla 447, 450 

Polyblastiopsis 
fall aciosa 137 

Porpid ia 140 
ca rlottiana 135 , 139 
glaucophaea 139 

Pronec tria 482 
Prosthecium 402 
Protoventuria 

gau ltheriae 395 
Pseudoarachniotus 313 
Pseudocercospora 267, 273 

geraniacea rum 263, 265- 266 . 267 
ge ranii 273 

ge ran iicola 267 
omphacodes 263, 267 

Pseudomassaria 40 I 
corn i 392 
hesperia 387, 391-392 

Pseudonectria 460, 482 
Pseudopar melia 126 

ferax 11 0 
Pseudovalsa 402 
Pseudovalsa ria 54. 300 

allantospora SJ -54 
phoedans 54 

Psi1ocybe 155-156, 158-164 , 
166-170 

sect. Coprophilae 167 
sect . Cyanescens 167 
sect. Mexicanae ISS, 158 
sect. Pratensae 167 
sect . Semilanceatae 167 
sect. Zapotecorum 160. 167 , 169 
acutip i1ea I 58 
armandii I 58 
aucklandii 159-160. 162-163, 

167- 168 
aus traliana 159-160, 165- 168 
brunneoc istidi ata 159 
caeru lipes 161 , 164, 167 
ca llosa 164 
coprophila 161-1 64, 167-168 
cordi spora 155, 158 
cubensis I 56 
cyanescens 166 
euca1ypta 159, 161 , 165-168 
far inacea I 58 
ga lindii I 58 
goniospora 158 
inconspicua 159 
kumaenorum I 59 
lonchoporus I 58 
mexicana I 58 
novae-zelandiae 161 -162, 167 - 168 
ochrea ta 159 
papuana 159 
samuiensis I 55-156, 157 
semilancea ta I 55, I 58- 159. 

161- 164, 167-168 
subae ru ginascens 

var . subae ru ginascens 159 
subae ru ginosa I 59-160. I 66 , 169 
subcubensis 156 
ta mpanensis 158 
tasmaniana 159, 166 

Ps ilosphaer ia 
atriella 46 



Triposporin3 
quadridens 236 

Triscelophorus 442-443 
acuminatus 438. 442 

Tubercular ia 461 
Tuckermannopsis 425-426 

Umbilicar ia 213-215 
cyli ndrica 213-214 

var. de lisei 2 13-214 
dtndrop hora 21 1-214 
propagu lifera 213, 215 
umbilicarioides 213 
ve llea 212-213 

va r. dendrophora 211 
Unci nula 93. 95 

bulbosa 93 
clintonii 

va r. bu lbosa 93 
Usnea 425 

Valsa 390 
ce ratosperma 389 
delicatula 390 

Valsaria 
allantospora 54 
coloradensis 54 

Valsonectria 
cinnamomi 58, 75 
hypoxyloides 58 

Va raria 
maremmana 37 

Ven turia 73 
applanata 70, 73 
aste rinoides 73 
barbula 

var. foliicola 52 
cupulata 65 
erysipheoides .SO 
formosa 65 
graminicola SO 
hispida 52 
lanea S2 
parasitica 52 
psilotricha 6S 
sabal icola 52 
saccard ioides 68. 70 
vaccini i 52 

Yerticiclad iella 370, 372. 379 
wageneri 435 

Yulpldda 425-427 
canadensis 425, 427 

j uuipcrln us 425, 427 
pinastrl 425. 428 
Ultsli 425, 428 
tu bulosus 425 , 428 
,·iridls 425. 428 

WettSteinina 76 
anomala 7 1 

Winte rella 
rhoi na 64 

Wi meria 
rhoina 64 

Wuestniopsis 389 

Xanthoparmelia 425 
Xanthothecium 

peruvianum 313 
Xeromphalina 357 
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Xylaria 141 - 144, 146, !.SO, 152-154 
acuta 146, 153 
allantoidea 146. 150, 153 
apiculata 144, 146 
arbuscula 146 
bu lbosa 153 
carpoph il a 144, 146, 152 
coccophora 144, 146, !.SO 
corniformis 144, 146, 152-153 
cornu-damae 144, 146, ISO, 153 
cube nsis 142 , 144, 146, !.SO, 153 
cu rta 146, 153 
hypoxylon 146 
longiana 146, I.SO . 152 
longipes 142, 146, 152-153 
magnoliae 146, !.SO, 152- 153 
ma li 152-153 
microceras 146 
multip lex 146 
oxyaca nthae 144, 146, 152, 154 
persicaria 146, 152 
poitei 144. 146, 150, 153-154 
polymorpha 146, I .SO, I 54 
psama thos 146 
sc hweinitzii 146. 150 
tentacu lata 144, 146, ISO 

Xy1ocoremium 141-142 
flabelliforme I 53 

Za menhofia 
coralloidea 458 

Zigonella 
atriella 46 
eckfeldti i 67 
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